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Chuwong 1: Gi6i thi¢u chung vé vi didu khién

1.1 Vainét vé& ho vi didu khién 8051
Vao nim 1971 tip doan Intel di gidi thigu 8080, bd vi xir ly {(micro-processor)

- thinh céng diu tién. Sau d6 khéng liu Motorola, RCA, ké dén 1a MOS Techlogy va
Zilog dd gidi thigu cac b vi xir ly twong nr : 6800, 1801, 6502 va Z80. Vao nim 1976
Intel d& gi¢i thigu bd vi diéu khién (microcontroller) 8748, mét chip tuong ty nhu cdc
bd vi diéu khién va 1a chip ddu tién trong ho vi diéu khién MCS-48. 8748 13 vi mach
chira trén 17000 transistor bao gém mét CPU, 1 K byte EPROM, 64 byte RAM, 27
chan xudt nhép va mdt bo dinh thdi 8-bit. IC ndy va cée IC khac tiép theo ctia ho MCS-
48 da nhanh chéng trér thinh chufin céng nghiép trong cdc ung dung huéng didu khién
(control-oriented application). Vigc thay thé cac thanh phén co dién trong cac san phdm
nhu cic mdy gidt va cac b§ dicu khién duge tim thdy bao gdm xe 6 18, thiét bj cong
nghigp, cdc sin phim tiéu ding va céc thiét bj ngoai vi cua may tinh (ban phim cta
mg«wc la mét thi dy sir dung bd vi didu khién trong céc thiét ké t8i thidu thanh
phén...). .
B¢ phire tap, kich thude va kha ning ciia cac b vi didu khién duge ting thém mét bic
quan trong vao nam 1990 khi Intel cong bd chip 8051, bd vi didu khién diu tién ctia ho
vi didu khién. So véi 8048, chip 8051 chira trén 60000 transistor bao gdm 4 K byte
ROM, 128 byte RAM, 32 dudng xudt nhép, 1 port ndi tiép va 2 bd dinh théi 16- bit
mét 86 lugng mach déang chi y trong mdt IC dom. Céc thanh vién méi duge thém vao
cho ho MCS-51 va céc bién thé ngay nay cé gﬁp d6i céc dic trung nay. Tap doan
Siemens, ngudn sin xuét thir hai cc b vi diéu khién thude ho MCS-51 cung clp chip
SAB80515, mot cai tién ctia 8051 chira trong mét vo 68 chén, cé 6 port xuit nhip 8
bit, 13 ngudn tao ra ngét va mét b bién ddi A/D 8 bit véi 8 kénh ngd vao. Ho 8051 1a
mt trong nhitmg bd vi diéu khién 8-bit manh va linh hoat nhét, d& tr& thanh bd vi diéu
khién hang diu trong nhimg nim gin day.

1.2 H§ théng may tinh;

MGt may tinh duge dinh nghia bdi 2 v chinh:
— Kha niing duge 14p trinh d& thao tac trén dif liéu ma khéng céin dén sy can thiép ciia
con ngudr,
— Kha niing luu trir va khdi phyc dir lidu
— Bén canh &6, m§t hé may tinh cling bao gdm céc thiét bi ngoai vi dé truyén théng
voi con ngudi cling nhu cdc chuong trinh dé xir 1y dir liéu.
Mot hé mdy tinh bao gém mét don vj xir 1y trung tim CPU (Central Processing Unit),
don vi nay két ndi v6i bd nhé truy xuét ngdu nhién RAM (Random Access Memory) va
bg nhé chi doc ROM (Read Only Memory) théng qua bus dia chi (address bus), bus dix
li¢u (data bus) va bus diéu khién ( control bus). Céc mach giao tiép két ndi cic bus clia
hé théng véi céc thiét bj ngoai vi.
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CPU Address bus
|| | | L
Data bus
LT (17T [l 1T
Control bus
JU JUJLU [T JU J0 JT 1T
Interface circuitry
RAM ROM ﬂ
Peripheral devices

1.3 Pon vjxir Iy trung tim (CPU):

CPU quan ly tit ca cic hoat ddng clia hé va thyc hién tAt ca cac thao téc trén di lieu.

— Héu hét cic CPU chi bao gbm 1 tdp cdc mach logic thyc hién lién tyc 2 thao téc:
tim nap 1énh va thye thi lénh.

— CPU c6 kha ning hiéu va thye thi céc 1¢nh dya trén I tip c4c mA nhj phan, m&i
mét m3 nhj phan biéu thj 1 thao tic don gian. Cac lénh sé hoc, cac 1énh logic,
céc I¢nh di chuyén dtf liéu hofic c4c 1énh r& nhinh duge biéu thj bdi 1 tap cic ma
nhi phén va duge goi 1a tp 1énh.

— Bén trong CPU gém :

> Mgt tip cac thanh ghi ( register) c6 nhiém vy lwu gilt tam thei céc théng tin,

> Mjt don vi s6 hoc ALU ( Arithmetic logic unit) c6 nhiém vy thyuc hién céc

thao tdc trén cac thing tin nay.

> Mgt don vi giai ma 1gnh va diéu khién ( instruction decode and control unit)

¢6 nhiém vy xéc dinh thao téc cn thyc hién va thiét lp céc hoat ddng cin
thiét d& thyre hién thao tic.

>  Thanh ghi I¢nh IR ( instruction register) lwu giit ma nhj phén cua 1énh d&

durge thare thi,

» B dém chuong trinh PC (Program counter) luu gitt dja chi cia 1énh ké tiép

trong bd nhd cin thuc thi.

1.4 B{ nhé bin din RAM va ROM:
Céc chuong trinh va dir ligu duoc luu gifr trong b nhd. Cic bd nhé duge truy xuit truc
tiép bdi CPU bao gbm céc IC ban din goi 1a RAM vi ROM
— ROM(Read Only Memory): B§ nh& béan din chi doc :
~ RAM (Random Access Memory): B$ nhé truy xuét ﬁﬂu nhién.
— RAM khéng tiép tyc luu giff ndi dung khi bj mét nguon cép dién trong khi ROM
thi ngiroe lai.

1.4,1 Nguyéa tic vin hinh cia by nhé:
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M3i h¢ théng nhé ludn c6 mét s6 yeu cdu & céc ngd vao va ra dé hoan thanh mét sé thc
VL
— Chen dia chi trong bé nhd dé truy xudt (doc hodc viét)
— Chon téc vu doc hodic viét dé thire hién
— Cung cfip dit ligu d& luu vao bd nhé trong tic vu viét
— Giri dir 1iéu ra tir bd nhé trong tic vu doc
— Cho phép (Enable) hay Khdng (Disable) b nhé dip img (hay khong) dbi véi
1énh doc/ghi & dja chi da goi dén.
MG&i IC nhé ¢6 mét sé ngd vao ra nhur sau:
— Ngi vao dja chi : m&i vj tri nhé xéc dinh bdi mét dia chi duy nhét, khi cdn doc
dir ligu ra hofic ghi dir ligu vao ta phai tdc déng vao chan dia chi cia vi tri nhé

d6. Mdt IC ¢6 n chan dia chi s& c6 2 vi tri nhé. Ky hiéu céc chén dia chi 1 A
dén A_ MOtIC co 10 chin dja chi s& ¢6 1024 (1K) vj tri nho.

— Ngé vao/ra dir liu: Céc chfin dir ligu 12 che ngi vao/ra, nghia 1a di ligu Juén
duge xir Iy theo hai chidu. Thuong thi dit liéu vao/ra chung trén mét chin nén
cac ngd ndy thude logi ngd ra 3 trang thai. S6 chén dja chi va di liéu ciia mét IC
Xéc dinh dung lugng nhd cha IC d6. Thi dy mét IC nhé e6 10 chan dija chi va 8
chén dir li¢u thi dung lugng nhé cia IC d6 14 1Kx8 (8K bit hosic 1K Byte).

— Céic nga vao didu khién: M3i khi IC nhé duge chon hojc cé yéu ciu xudt nhip
dir ligu cac chan tuong tmg s& duge tic dong. Ta c6 thé ké ra mot sb nei vao
diéu khién: )

» CS\: Chip select - Chon chip - Khi chin nay xudng thip IC duge chon

» CE\: Chip Enable - Cho phép chip - Chirc ning nhu chin CS

» OE: Output Enable - Cho phép xudt - Dung khi doc di liéu

» WR\: Read/Write - Poc/Viét - Cho phép Dee dir liéu ra khi & mire cao va Ghi

dir liéu vao khi & mire thip

> CAS: Column Address Strobe - Chét dja chi cit

» RAS: Row Address Strobe - Chét dja chi hang.

Trong trudmg hop chip nhé ¢6 dung lugng 16m, dé giam kich thuée ciila mach giai
ma dja chi bén trong IC, nguwi ta chia s6 chin ra 1am 2: dia chi hang va dia chi cot. Nhu
viy phii diing 2 mach gidi ma dia chi nhung m8i mach nhé hon rit nhidu. Thi du véi 10
chén dja chi, thay vi ding 1 mach gidi m3a 10 dudmng sang 1024 duimg, ngui ta ding 2
mach gidi mad 5 duong sang 32 dudmg, hai mach nay rét don gidn so v&i mot mach kia.
Mot vi tri nhé by gidr ¢6 2 dia chi : hang va cét, di nhién mug:l truy xuét mét vi trf nhé
phai c6 da 2 dja chi nhé 2 tin higu RAS va CAS.

1.4.2 Ciiu tric ROM:
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Ag Dy

Ay IoN
ROM

Ay Dy

OE\

CH\ |

Ag,..., Ay @ Céc chin dja chi
Dy,..., Dy : Cac chin dif 1iéu
OE\(Qutput Enable): ngd vao cho phép xuft dir lidu.
CS8\ (Chip Select): ngd vao cho phép ROM hoat dfng.
1.4.3 Phiin logi m{t 6 logi ROM:
- MPROM (MASK ROM): ROM miit na
— PROM (Programmable ROM): ROM ldp trinh ducre.
— EPROM (Eraseable PROM): ROM lip trinh va x6a duge.
— UV-EPROM (Ultra Violet EPROM): Rom xéa bing tia cuc tim.
— EEPROM (Electric EPROM): ROM l§p trinh va x6a bing dign.
— Flash ROM: ROM l§p trinh va x%6a bang tin hiéu dién.
1.4.4 Chu tric RAM:

Ao Do
Ay ROM D
AlN Dy
WER\
OE\

Ag,. .., Ay ! Cac chin dja chi
Dy,..., Dy : Cac chiin dit liéu
OE\(Output Enable): ngd vao cho phép xuft dit liéu.
CS\ (Chip Select): ngd vao cho phép ROM hoat déng.
WR\ (Write): ngd vao cho phép ghi dir liéu.
1.4.5 Phén loai mjt sé logi RAM:
— DRAM (Dynamic RAM): RAM déng.
— SRAM (Static RAM): RAM tinh.
1.4.6 Cich xdc dinh dung lwgng bd nhé ban din 8 bit
— Dura vao sb chin dja chi:
Dung lugng b6 nhé = 2" véi N 14 sé dudmg dija chi cia b nhé.
— Dra vao ma sb clia bd nhd:
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Mi 6 XXYYYY XX:Loai bdnhé YYYY: Dung lugng (Kbit)
» 27: UV-EPROM
> 28: EEPROM
> 61,62: SRAM
> 40,41: DRAM
Vidy 1: B§ nhé e6 10 dudng dja chi, dun% lugng bd nhé 1a bao nhiéu?
N = 10 nén dung lugng bd nhd = 2'° = 1024 = 1KB.
Vi dy 2: B nhé ¢é mi 56 27256, dung lugng bbé nhé 13 bao nhiéu?
M3 56 27 cho biét ta sir dung bd nhé UV-EPROM
Mi sé 256 cho biét dung lugng bd nhé = 256 Kbit = 32KB.

1.5 HE théng bus:

Bus 1a mét tdp cic diy mang thdng tin c6 cling mdt chirc ning. Viéc truy xuft t&i mot
mach xung quanh CPU sir dung 3 bus: Bus dia chi, bus dir 1iéu va bus diu khién.
Thao téc doc hoe ghi: ' .
~ CPU xéc¢ dinh 3 vj tri cla dit liéu bing cich dit 1 dja chi 1én bus dja chi.
— Tich cyre 1 tin higu trén bus diéu khién d& chi ra thao téc 1a doc hay ghi.
— Thao tic doc 14y 1 byte dit ligu tir bd nhé & vij tri d& xac dinh va dit byte nay l1én
bus dit ligu. CPU doc dir li§u va dit dix liéu vao 1 trong céac thanh ghi ndi cua
CPUJ,
- Véi thao téc ghi, CPU xuét dit liéu 1&n bus dit liéu. Nh tin hiéu didu khién CPU

nhin biét day 14 thao tac ghi va hru dit liéu vao vj tri dd duge xéc dijnh.
1.5.1 Bus dja chi (address bus)
— Dumng a8 truyén tai théng tin gitta cac bit dia chi.
— La loai bus 1 chiéu.
— Dimng 48 x4c dinh b nhé hodc thi&t bj ngoai vi ma CPU cin trao ddi théng tin.
— Pé xdc dinh dung lugng b§ nhé hodic ngogi vi ma CPU ¢6 kha niing truy xuit.
1.5.2 Bus dir li¢u (data bus)
— D¢ truyén tai thong tin gitta CPU va bd nh, giira CPU va céc thiét b xubt nhép.
— Laloai bus 2 chiéu.
—~ D& xéc dinh s6 bit dit li¢u ma CPU c6 kha niing xir ly ciing 1 Idc.
1.5.3 Bus di¢u khién (Control bus)
-- La 1 hén hgp céc tin hidu, m&i mét tin hi€u cé 1 vai tro riéng trong viéc diéu
khién ¢ tryc ty hoat dong cuia hé théng.
— Céc tin higu diéu khién 1a c4c tin hiéu dinh thoi duge cung cép béi CPU dé déng
b viée di chuyén théng tin trén cdc bus dja chi va dit liéu.
— L4 loai bus 1 chiéu.
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Chwong 2: Gidi thiéu phin cirg 89C51

2.1 Ho MCSS1:
. €6 rht nhiéu hang ché tao duoe vi didu khiln, haing sin xuét ndi tiéng 14 ATMEL. Hang
Intel 1a nha thiét ké. Nhidu ho vi didu khién mang céc mi sé khic nhau, m{t trong ho
ndi tiéng 14 ho MCS-51.
Trong ho MCS-51 thi vi diéu khién diu tién 1a 80C31 khéng c6 bd nhé bén trong
14 do khong tich hop duge.
Vi diéu khién 80C51 tich hop dugc 4 kbyte b6 nhé Prom. Chi lp trinnh 1 13n
khong thé xéa d& 1ap trinh lai dugc.
. Vi digu khiéi 87C51 tich hop duge 4 kbyte by nhé eprom. Cho phép lap trinh
nhiéu lan va x6a bing tia cyre tim.
Vi diéu khién 89C51 tich hgp duge 4 kbyte bd nh¢ flash rom nap va xéa bing dién mét
céch ti¢n loi va nhanh chéng. C6 thé cho phép nap x6a hing ngan lin.
Song song v&i hg MCS-51 14 hg MCS-52 ¢6 3 timer nhiéu hon hg MCS-51 mét
timer va dung lugng bd nhd ndi lon ghp doi tirc 14 8kbyte.
Hién nay c6 rit nhidu vi diéu khién thé hé sau ¢6 nhidu dic tinh hay hon, nhidu
thanh ghi hom, dung lugng bd nhé& 1én hon.
Ung dung ciia vi didu khién rdt nhidu trong céc hé théng didu khién cong nghiép,
céc diy chuyén san xudt, cic b didu khién 14p trinh, miy gifit, may didu hda nhiét 46,
mdy bom xéng ty ddng... c6 thé néi vi xir 1y va vi didu khién dugc img dung trong hiu
hét moi linh vire.

2.1.1 Tém tiit phin cimg ho MSC51(8951):
ATS9C51 la vi diéu khién do Atmel san xuft, ché tao theo céng nghé CMOS cé céc dic
tinh nibur sau:

— 4 KB PEROM (Flash Programmable and Erasable Read Only Memory), c6 kha
ning tdi 1000 chu ky ghi xod

— Tén s6 hoat déng tir: 0Hz dén 24 MHz

— 3 mirc khda b§ nhé 14p trinh

— 128 Bvyte RAM nji.

— 4 Port xuiit /nhip YO § bit.

— 2 b{ Timer/counter 16 Bit.

— 6 ngudn ngét.

— Giao ti€p néi tiép diéu khién bing phin e¢img.

- 64 KB viing nhé mi ngoai

— 64 KB viing nhé dir liéu ngoai.

— Cho phép xir 1y bit.

~ 210 vj tri nhd ¢6 thé dinh vj bit.

— 4 chu ky méy (4 ps dbi v&i thach anh 12MHz) cho hoat djng nhén hodic
chia.
Tt ci cdc vi didu khién ciing hg MCS-51 hofic MCS-52 ddu c6 céc dac tinh co ban
gidng nhau nhu phin mém, con phin cing thi khic nhau, céc vi didu khién sau ndy s&
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¢6 nhiku tinh ning hay hon cac vi didu khién thé hg truée. Vi du vi diéu khién 89C51 sé&
tién cho viéc sir dyng hon vi didu khién 80C51 hay 87C51. Vi didu khién 89851 s& hay
hom 89C51 vi ¢6 nhidu thanh ghi hon, ¢6 thém ché d9 nap ndi tiép rét tién lgi. Nhimg

thé hé di sau s& ké thira tit ca nhing gl cla thé hé di trude. Trong phin nay chi dé& cép
dén vi diéu khién 89C51/89C52.

2.1.2 Khdo sdt ciu tric bén trong cia vi diéu khién 89C51:
 2.1.2.1 So @b cfu tric bén trong ciia vi didu khién:
Céc thanh ghi cé trong vi didu khién bao gém:

— Khéi ALU di k&m v&i cac thanh ghi temp1, temp2 va thanh ghi trang thai PSW.
— B6 didu khién logic (timing and control).
— Viing nhd RAM néi va ving nh¢ Flash Rom liru trit chwong trinh.
— Mach tao dao déng ngi k&t hop v&i ty thach anh bén ngoai dé tao dao déng.
— Khéi xix Iy ngét, truyén dit liéu, khéi timer/counmter.
— Thanh ghi A, B, dptr va 4 port0, portl, port2, port3 ¢6 chét va dém.

— Thanh ghi b dém chuong trinh PC (program counter).
— Con trd AU ligu dptr (data pointer).

— Thanh ghi con trd ng#in xép SP (stack pointer).

— Thanh ghi 1&nh IR (instruction register).

— Ngoai ra con ¢6 1 sb cdc thanh ghi hd trg dé quan ly dia chi bd nhé ram ngi bén
trong cling nhur cac thanh ghi quan ly dia chi truy xuft b nhd bén ngoai.
Khi khéo st cic khéi nay khéng cn thiét phai hidu hét chirc ning cba timg khoi hoat
d0ng ra sao vao thdi diém nay, cic théng tin & phin sau & gitp hiéu rd thém vé td chirc
phiéin cing nay.

Tap lénh cho ngudi 14p trinh 12 két qua cia su lién két céc khdi bén trong ctia vi

didu khién — nhitng gi tap 1énh cung cp 1a ddu do phin cimg xiy dung nén.
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Block Dilagram
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2.1.3 Cic phién bin ciia 8051 tir Atmel (Flash ROM)
Slinh kitn ROM RAM Chinl/O  Timer Ngit Vec Déngvé

AT89CS1 4K 128 32 2 6 5V 40
AT89LV51 4K 128 32 2 6 3V 40
AT89C1051 1K 64 15 1 3 3V 20
AT89C2051 2K 128 15 2 6 3V 20
AT89C52 8K 128 32 3 8 5V 40
_AT89LV52 3K 128 32 3 [ iV 40

2.2  Khio sit so 43 chin 89C51
Vi didu khién 89C51 ¢6 tt ca 40 chin. Trong d6 c6 24 chin c6 tac dyng kép (c6 nghia
12 1 chén c6 2 chirc ndng), méi dudmg cé thé hoat ddng nhu dudng xuét nhap didu khidn
10 {input output] hoiic 1a thanh phin ciia cdc bus dit liéu va bus dia chi dé tai dja chi va
dir lidu khi giao tiép véi bs nhé ngoai.
Chip 89c51 cé6 40 chéin;

— 2 chéin ngudn cép di¢n( VCC, GND)

— 6 chin chire ning(EA, ALE, PSEN, XTALI1, XTAL2, RST)
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— 32 chéin xufit nhép:
Port xuft/nhip 8 bit (P0.0 — P0.7)
Port xudt/nhép 8 bit (P1.0 - P1.7)
Port xuat/nhép 8 bit (P2.0 - P2.7)
Port xuit/nhép 8 bit (P3.0 ~ P3.7)
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2.21 Port 0
Port 0 1a port ¢6 2 chire ning v&i s6 thir ty chén 32 — 39.

— Trong céac hé théng diéu khidn don gian sir dung b§ nh& bén trong khéng dung
b0 nhd mé réng bén ngodi thi port 0 duge ding lam céc dudmg didu khién IO (Input-
Output).

— Trong céc hé théng didu khién lén sir dyng bd nhd md réng bén ngoai thi port 0
c6 chire ndng l1a bus dia chi va bus dit liéu AD7 - ADO. (Address: dia chi, data: dfy 1iéu)
Luru y: Khi Port 0 d6ng vai trd 1a port xuét nhip dir liu thi m&i chan phai duge ndi tGi
mét dién tr& kéo bén ngoai 10k,

Vee

szzzzzz™

FO.0
8951 PO
PO.2
P0.3
P0.4
P0.5
F0.6
F0.7

g ¥od
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2.2.2 Port 1

Port 1:c6 s6 chntir 1 — 8
Port 1 c6 1 chire niing la port xuit nhép dit ligu 8 bit. So v&i cbng PO thi cdng nay khéng
cén dén dién trd kéo vi né di ¢6 cdc dién trd kéo bén trong.
2.2.3 Port 2
Port 2 1a port c¢é 2 chirc nfing vai & thir tu chin 21 — 28,

— Trong céc hé thdng diéu khién don gian sir dung bd nhé bén trong lkkhéng ding
b$ nhé mé réng bén ngoai thi port 2 duge ding lam cac dudmg didu khién 10 (Input-
Output).

— Trong céc hé théng didu khién 16n st dung bd nhé mé réng bén ngoai thi port 2
¢6 chire ning 1a bus dja chi cao A8 - A15.
Céng P2 ciing khéng cn dién trd kéo vi né di ¢ cac dién trdy kéo bén trong

2.2.4 Port 3

Port 3 14 port ¢6 2 chire niing vdi sb thir ty chin 10 -17. Cac chén ctia port nay c6 nhidu

chire ning, céc céng dung chuyén d8i cé lién hé vdéi céc dic tinh dic biét cia 89C51
nhu & bang sau:

[Bit Tén Chirc ning chuyén d6i

3.0 [RXT  |Dit li¢u nhén cho port ndi tiép.
P3.1 TXD  [Dtt lidu phét cho port ndi tiép.
P3.2 INTO\ [Ngit 0 bén ngoai
P3.3 IINT1\ [Ngit 1 bén ngoai
P3.4 TO Ngd vao cia Timer/Counter 0.
P3.5 T'1 [Ngd vao cia Timer/Counter 1.
P3.6 WR\  [Xung ghi b§ nh& dir liéu ngoai
P3.7 [RD\ [Xung doc bd nhd dir liéu ngoai

2.2.5 Ciic tin hiu didu khién
Ngd tin higu PSEN {Program store enable):

— PSEN latin hi¢u ngd ra & chin 29 ¢6 tic dung cho phép doc bd nhé chuong

trinh mé& réng thuong ndi dén chin OF ( output enable ho3c RD) clia Eprom cho phép
doc cic byte mi 1énh.

— Khi ¢6 giao tiép vdi bd nhé chuong trinh bén ngoai thi méi ding dén PSEN ,
néu khéng cé giao tiép thi chin PSEN bo trbng.

(PSEN & mirc thip trong thdi gian vi didu khién 89C51 14y lénh. Cac mi 1énh cia
chuong trinh doc tir Eprom qua bus dir ligu va dugc chét vao thanh ghi 1énh bén trong

89C51 4é gidi mi 1énh. Khi 89C51 thi hanh chuong trinh trong EPROM néi thi PSEN
& mire logic 1).

Ngd tin hig¢u diéu khién ALE (Address Latch Enable ) :
— Khi vi didu khién 89C51 truy xuit b nhé bén ngoai, port 0 c6 chire ning 1 bus
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tai dia chi va bus dir liéu [AD7 — ADO] do d6 phai tich cac dudng dir liéu va dija chi.
Tin hiéu ra ALE & chén thir 30 ding 1am tin hiéu diéu khién d8 giai da hop cdc dudmg
dia chi va dir lidu khi két nbdi chiing véi IC chét

— Tin hiéu ra & chéin ALE la mét xung trong khoang thoi gian port 0 déng vai trd
12 dia chi thip nén viéc chét dia chi dugc thyc hién 1 cdch hoan toan ti ddng,

------------------------------------ v
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1 [ e 3
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LR = i e L Al
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— Céc xung tin hiéu ALE ¢6 téc d6 bing 1/6 ldn tin s6 dao déng cua ty thach anh
gin vao vi diéu khién va c¢é thé dung tin hiéu xung ngd ra ALE lam xung clock cung
cép cho cde phin khic cta hé théng.

— Trong ché d6 14p trinh cho bd nhé ndi cha vi didu khién thi chn ALE duge

ding 1am ngé vao nhén xung lip trinh tir bén ngoai dé l4p trinh cho bd nhé flash rom
trong 89C51.

Ngd tin hidu E4 (External Access):

Tin hiéu vao E4 & chén 31 thudng nédi 1&n mirc 1 hosic mire 0.

— Néu ndi E4 1én mirc logic 1 (+5v) thi vi diéu khién s& thi hanh chuong trinh
tir b nhé ndi.

— Néu nbi £4 v&i mire logic 0 (0V) thi vi didu khién s& thi hanh chuong trinh
tir by nhd ngoai.
Ngo tin hi¢u RST (Reset):

— Ng& vao RST & chiin 9 1a ngd vao Reset ciia 89C51. Khi cﬂp dién cho hé
théng hodc khi nhAn nat reset thi mach s& reset vi didu khidn. Khi reset thi tin hiéu reset
phai & mic cao it nhét 1a 2 chu ky may, khi d6 cic thanh ghi bén trong duge nap nhitng
gid trj thich hop dé& khoi déng hé théng.

— Trang thii cha tit ca céc thanh ghi trong 89C51 sau khi reset hé thémg dugc
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toém tit nhy sau:

Thanh ghi Néi dung

Pém churong trinh PC | 0000H

Thanh ghi tich lay A | 00H

Thanh ghi B 00H

Thanh ghi thai PSW 00H

SP 07TH

DPRT 0000H

Port 0 dén port 3 FFH

IP XXX0 0000 B
IE 0X0X 0000 B
Céac thanh ghi dinh | 00H

théri 00H

SCON SBUF 00H

PCON (MI1OS) OX XX XXXXH
PCON (CMOS) 0XXX 0000B

— Thanh ghi quan trong nhét 12 thanh ghi b$ dém chwong trinh PC = 0000KL
Sau khi reset vi diéu khién luén bat du thyrc hi¢n chwong trinh tai dja chi 0000H cia bd
nhé& chuong trinh nén cic chuong trinh viét cho vi didu khién ludn bit diu vidt tai dja
chi 0000H.

— N@i dung ciia RAM trén chip khong bj thay ddi béi tac ddng clia ngd vao
reset [¢6 nghia la vi diéu khién dang sir dung céc thanh ghi dé luu trir dtt liéu
nhung néu vi didu khién bj reset thi dit lidu trong c4c thanh ghi vin khong di].

Céc ngd vao b§ dao dijng Xtall, Xtal2:

B} dao djng duge duge tich hop bén trong 89C51, khi sir dung 89C51 ngudi thiét
ké chi céin két ndi thém ty thach anh va céc tu. TAn sé tu thach anh thuémg sir dung cho
89C51 la 12Mhz + 24Mhz.

Chién 40 (Vec) dwge ndi 18n ngudn 5V, chin 20 GND nbi mass.
2.2.6 Té chire by nhé

Vi didu khién 89C51 ¢6 b§ nhd nji bén trong va c6 thém kha nang giao tiép voi bg
nhd& bén ngodi néu b nhé bén trong khong di kha niing luu triy chiremg trinh.

— B) nhé ngi bén trong gém c6 2 logi bd nhé: bd nhé dit lidu va bd chuong
trinh. B§ nhé dit ligu cé 256 byte, bd nhd chuong trinh ¢é dung lugng 4kbyte. [89C52
6 8 kbyte, 89WSS5 ¢6 16kbyte].

— B nhé m& rfng bén ngoai cling dugc chia ra lam 2 loai bd nhé: bd nhd dit
ligu va by nhé churong trinh. Kha niing giao tiép 1a 64kbyte cho mai loai.

— B nhé md rng bén ngodi va bd nhd chuong trinh bén trong khéng c6 gi
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d4c biét - chi ¢6 chire nang luu trit dir li€u va mé chuong trinh nén khong cén phai khao

sit.
— B nhé chuong trinh bén trong cia vi diéu khién thude loai bé nhd Flash

rom cho phép x6a bang xung dién va 1§p trinh lai.
— B§ nhé ram ndi bén trong 14 m§t bd nhé dic bigt ngudi sit dung vi didu
khién cin phai ndm r& cac td chire va cée chire niing diic bigt ciia b nhd nay.
So 4b chu trac bén trong ciia bd nhé nay duge trinh bay nhu hinh v&

B& nhé trong B nhé ngoai

ROM 4KB B8& nhé chuong trinh 64 KB
0000h ~ OFFFh 0000h - FFFFh

Pidu khién béng PSEN

RAM 128 byte

00h = 7Fh BO nh¢ dif liéu 64 KB

SER 0000h ~ FFFFh
80h — OFFh Bidu khién bang RD va WR

RAM bén trong 89C51 dwg¢e phin chia nhw sau:
0O Céac bank thanh ghi ¢6 dja chi tir 00X dén 1FH.
O RAM dja chi hoa tirng bit c6 dia chi tir 20H dén 2FH.
00 RAM da dung tir 30H dén 7FH.
[ Céc thanh ghi chitc niing dic biét tir 80H dén FFH.
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Ban 46 bd nhd Data trén Chip nhur sau :

bte " Dia chi bit b Pia chi bit
7F FF

FO [F7 [F6 |[F5 |F4 |[F3|F2 [F1 [FO |B

RAM da dung
EO0 |[E7 [E6 [E5 [E4 [E [E2IE1 [EO |ACC
3

DO [D71D6 |D5 [D4 [D3 D2 {D1 DO [PSW
30 B3|- |- |- [|BC|BB|BA|B9 B8 [IP
2F [7F [TE 7D |7C [7B [TA [79 [78
2E 177 76 |75 174 |73 b2 |71 [70 BO |B7 |B6 IB5 B4 [B3 [B2 [B1 [BO [P.3
2D |6F |6E l6D J6C 6B l6A 169 |68
2C |67 66 |65 |64 |63 162 |61 [60 A8 IAF| | IACIABJAA[A9 (A8
2B |5F |SE {5D |5C [5B [5A 159 |58
2A |57 [56 {55 [54 |53 [52 [51 |50 Ao A7Ja6 a5 [aa a3 a2 ]a1 (A0 P2
29 WF WE KD KC 4B 4A H9 K48
28 M7 M6 |45 144 K3 42 W1 KO 99 [khéng dugc dia chi hod bit SBUF
27 BF BE BD BC 3B BA 39 [38 98 PF PE bD bc bBlAp9 8 |sCON
26 B7 36 35 34 33 [32 B1 P3o
25 RF PE PD PC PB PA 9 28 90 97 o6 o5 o4 P32 o1 o Ip1
24 7 b6 25 P4 23 p2 1 0
23 iF fE QD [iCc iB 1A J19 I8 8D [khéng duge dia chi hoa bit THI
22 17 16 {15 [14 [13 [12 |11 [t0 8C [khéng dugce dia chi hoa bit THO
21 |0F OE {0D [0C 0B [0A 09 o8 8B |khéng duoc dia chi ho4 bit TIL1
20 07 (06 j05 (04 |03 [02 01 |00 8A khéng dugce dja chi hoa bit TLO
1F {Bank 3 89 [khéng dugce dia chi hoa bit TMOD
18 88 [8F [BE BD [8C BBjgAg9 [88 [TCON
17 [Bank 2 87 [khéng dugc dija chi hoa bit PCON
10
OF [Bank 1 83 [khdng duge dia chi hoa bit DPH
08 82 [khéng dugc dia chi hod bit DPL
07 [Bank thanh ghi O 81 [khéng dugc dia chi hoa bit SP
00 Kmic dinh cho RO -R7) 80 (87 |86 [85 [84 [83[82 |81 |0 [PO

Ciic bank thanh ghi : 32 byte thiap ctia b6 nhé ndi duge danh cho 4 bank thanh ghi.
— B 1&énh 89C51 hd trg thém 8 thanh ghi c6 tén 1a RO d&n R7 va theo mic dinh
sau khi reset hé théng thi cac thanh ghi RO dén R7 duge gin cho 8 6 nhé ¢6 dia chi tir

00H dén 07H, khi d6 bank 0 ¢6 2 céch truy xuét bing dja chi trize tiép va bing thanh ghi
R.
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- Céc 1énh diing c4c thanh ghi RO dén R7 s& c6 s6 luong byte ma 1énh {t hon va
théri gian thye hién 1@nh nhanh hon so vdi cac 18nh cé chire niing tuong ‘mg néu ding
kitu dia chi tnre tiép.

— Céc dit ligu duge dung thudng xuyén nén hru triy & mt trong cic thanh ghi nay.

— Do ¢6 4 bank thanh ghi nén tai mét thoi diém chi c6 mét bank thanh ghi duge
truy xudt bdi cac thanh ghi RO dén R7, dé chuyén dbi viéc truy xuift cac bank thanh ghi
ta phdi thay ddi cédc bit chon bank trong thanh ghi trang théi,

— Chirc ning chinh cia 4 bank thanh ghi nay 12 néu trong hé théng cé sir dung
nhiu chuong trinh thi chuong trinh thit nhit ban cé thé sir dung hét céc thanh ghi RO
dén R7 cia bank0, khi ban chuyén sang chuong trinh thir 2 ¢ xir ly mét cong viée gi 46
va viin sir dung c4c thanh ghi RO dén R7 d& luu trir cho viéc sir Iy dir liéu ma khéng lam
anh hudmg dén cdc dir litu RO dén R7 trude diy va khong chn phai thire hién cdng viée
cdt dir liéu thi cach nhanh nhét 12 ban g4n nhém thanh ghi RO dén R7 cho bankl la
xong. Tuong ty ban c¢é thé mdér thém hai chuong trinh nira va gan cho cdc bank 3 va 4.

RAM ¢6 thé truy xudit timg bit:

Vi diéu khién 89C51 ¢6 210 & nha bit ¢ thé truy xudt ting bit, trong d6 ¢é 128 bit nim
& cdc cde & nhd byte c6 dia chi tir 20H dén 2FH va céc bit con lai chita trong nhém
thanh ghi ¢ chirc niing dic biét.

— Cac 6 nhé cho phép truy xufit tirng bit va céc 1énh xir Iy bit 12 mét thé manh cua
vi diéu khién. Céc bit ¢6 thé duge dit, xéa, AND, OR biing 1 1énh duy nhét trong khi dé
A& xir 1y cAc bit thi vi xi Iy vin c6 thé xir Iy duge nhung phai sir dung rit nhidu 1énh 4é
dat duge cung mdt két qua vi vi xdf I thitomg xir 1y byte.

— Céc port cling ¢6 thé truy xuft duge timg bit. )

— 128 6 nhé bit cho phép truy xudt timg bit va ciing cé thé truy xuft byte phu
thufc vao lénh duge dung la lénh xir bit hay lénh xir 1y byte. Chti ¥ dia chi cia 6 nhé
byte va bit trming nhau.

— Ngudi lip trinh dilng ving nhé nay dé luu triy dir ligu phuc vu cho vige xir ly dir
liéu byte hodc bit. Céc dir ligu xir 1y bit nén luu vao viing nhé nay.

Chii ¥: céc 6 nhé nao ma chia ra lam 8 va cé cac con sb bén trong 12 cac 6 nhé vira

cho truy xudt byte va ca truy xuft bit. Nhimg & nhér cén lai thi khang thé truy xudt bit.

RAM da dyng :

Ving nhé ram da dung gém cé 80 byte c6 dia chi tir 30H dén 7FH — viing nhé nay
khéng ¢6 gi dic biét so v&i 2 ving nhé trén, Ving nhé bank thanh ghi 32 byte tir 00H
dén 1FH ciing c¢6 thé ding lam ving nhé ram da dung mic di cdc cde & nhé nay da co
chirc niing nhu da trinh bay.

— Mpgi dia chi trong ving RAM da dung déu c6 thé truy xudt ty do diing kidu dja
chi tryre tiép hofic gidn tiép.

— B§ nhé ngain xép cla vi didu khidn ding bd nh¢ Ram néi nén dung lugng ctia b
nh¢ ngin xép nhd trong khi dé cic bd vi xir Iy ding bd nhé bén ngoai lam bd nhé ngin
xép nén dung lugng tity y md réng.

Cic thanh ghi ¢6 chive nfing dic biét :

Cic thanh ghi ndi clia 89C51 dugc truy xuit ngdm dinh bdi bd 1énh. Céac thanh ghi
trong 89C51 dugc dinh dang nhu mét phin cia RAM trén chip vi viy mi thanh ghi s&
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c6 mot dia chi (ngoai trir thanh ghi bd dém chuong trinh va thanh ghi huu trit ma 1¢nh vi
cac thanh ghi nay d4 ¢6 chie ning ¢b dinh). Ciing nhur céc thanh ghi RO dén R7, vi diéu
khién 89C51 c¢é 21 thanh ghi ¢6 chirc ning d3c biét niim & ving trén ciia RAM néi ¢6
dja chi tir 80H dén FFH.

Chi: y: 128 6 nhé c6 dja chi tir 80H dén FFIH thi chi ¢6 21 thanh ghi ¢6 chirc ning

dic biét diege x4e dinh cac dia chi — cdn cac 6 nhd con lai thi chua thiét 1ap va trong
. tuong lai s& duoc cac nha thiét ké vi didu khién thiét 1ap thém khi d6 s& c6 cde vi didu
khién thé hé m&i hon.
Cdc 8 nhd ¢ dja chi 80H, 90H, AGh, BOh: La cic Port chia 89C51 bao gdm Port0 cb
dia chi 80H, Port1 cé dja chi 90H, Port2 c6 dia chi AOH va Port3 cé dia chi BOH. Tét ca
céc Port nay déu c6 thé truy xuft tirg bit nén rit thuén tién trong didu khién IO. Pia chi
cuia céc bit duge dit tén v6i 6 bit dau chinh 12 dia chi clia port twong tmg vi dy nhu bit
dAu tién ctia port 0 1a 80h ciing chinh la dia chi bit diu cia port 0. Ngudi 1ap trinh
khéng cin nhé dia chi cac bit trong céc port vi phdn mém 14p trinh cho phép truy xuft
bing tén tirng bit d& nhé nhu sau: PO.0 chinh 14 bit ¢6 dja chi 80h cia port0.

Ngoai trir thanh ghi A ¢6 thé duge truy xuét ngdm, da sé cac thanh ghi c6 chic
niing diic biét SFR ¢6 thé dia chi héa timng bit hoiic byte.

O nho c6 dia chi 81h:

La thanh ghi con tré ngin xép SP (stack pointer) - ¢é chirc ning quéan ly dia chi cia b
nh& ngan xép. B6 nhé ngin xép ding dé hru trir tam thdi cdc dit lidu trong qué trinh
thire hién churong trinh cia vi digu khién.

— Céc 1&nh lién quan dén ngin xép bao gbm céc 1énh cét dit liéu vao ngin xép
(1&nh push) va 14y dir lidu ra khoi ngin xép (1énh pop).

— Lénh ct dix liéu vao ngin x&p s& 1am tang SP trude khi ghi dir liéu vao.

— Sau 1nh l4y ra khéi ngén xép s& lam giam SP.

— B nhd ngiin x&p clia 89C51 nim trong RAM ndi va bj gidi han vé& cach truy
xuét dja chi - chi cho phép truy xufit dia chi gién tiép. Dung lugng bd nhd ngin xép 16n
nhét 14 128 byte ram ndi ctia 89C51.

— Khi Reset 89C51 thi thanh ghi SP s& mang gié trj mic dinh 1a O7H va dir ligu
diu tién s& dugc cit vao 6 nhé ngan xép c6 dia chi 08H.

— Néu phin mé&m trng dung khéng khai tao SP m6t gid trj méi thi bank 1 ¢6 thé ca
2 va 3 s& khéng diing duge vi ving nhé nay da duge ding lam ngin xép.

— Ngan xép dugc truy xuit trye tiép bing cac lénh PUSH va POP @& luu trit tam
thei va 1dy lai dfr lidu, hodic truy xuét ngdm bing 1énh goi chuong trinh con ( ACALL,
LCALL) va céc lénh tré v& (RET, RETI) dé liru trir dja chi cia by dém chuong trinh khi
bét dAu thye hidn chuong trinh con va ldy lai dia chi khi két thic chuong trinh con.

O nhé cé dia chi 82h va 83h :

La 2 thanh ghi dpl (byte thip) c6 dia chi la 82H va dph (byte cao) ¢6 dia chi 83H. Hai
thanh ghi niy ¢6 thé sir dung ddc 1ap d& hru trix dir liéu va c6 thé két hop lai tao thanh 1
thanh ghi 16 bit c6 tén 1a dptr va goi 1a con trd dit lidu - duge ding dé Iuu dija chi 16 bit
khi truy xuft dit liéu ctia bd nhé dir lidu bén ngodi. Céc vi diéu khién sau nay c6 thém
mét thanh ghi dptr.

O nhé cé dja chi 87h:
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La thanh ghi peon (power control) ¢é chirc nang diéu khién cong sudt khi vi diéu khién
lam viéc hay & ché ¢ chor. Khi vi diéu khién khéng con xir ly gi nita thi ngudi 1ap trinh
6 thé lip trinh cho vi diéu khién chuyén sang ché 46 chir dé giam bt cong sudt tidu thy
nhét 12 khi ngudn cung cip cho vi diéu khién 1a pin.

Cic & nhé cd dia chi tir 88h dén 8dh :

La cédc thanh ghi phyc vy cho 2 timer/ counter T1, TO.

— Thanh ghi tcon (timer control): thanh ghi diéu khién timer / counter.

— Thanh ghi tmod (timer mode): thanh ghi lyra chon mode hogt d9ng cho timer
counter.

— Thanh ghi THO va TLO két hop lai tao thanh 1 thanh ghi 16 bit ¢6 chirc ning luu
trit xung dém cho timer/counter TO. Twong ty cho 2 thanh ghi TH1 va TL1 két hop lai

a& luu trit xung dém cho timer/counter T1. Kha nang luu trit s8 lugng xung dém duge la
65536 xung.

Cic 8 nhé o6 dja chi tir 98h dén 99h :
Sbuf (series buffer ): thanh ghi dém dit ligu uu%én ndi tiép. Dir liéu mudn truyén di thi
phii Iwu viio thanh ghi SBUF va dir liéu nhén vé néi tiép ciing luu & thanh ghi nay. Khi
¢ sir dung truyén dir liéu thi phéi sir dung 2 thanh ghi nay.

Chirc ning ciia céc thanh ghi nay s& duge trinh bay 13 & chuong truyén dir ligu.
Cidc 6 nhé cé dja chi tie a8h dén b9k : La 2 thanh ghi IE va IP
- Thanh ghi IE (interrupt enable) thanh ghi diéu khién cho phép / khéng cho phép
ngit. .
— IP (interrupt priority): thanh ghi didu khién wu tién ngét. Khi c6 si dung dén
ngét thi phai dung dén 2 thanh ghi ndy. Mic nhién céc thanh ghi ndy duge khii tao &
ché 46 cam ngat.

Thanh ghi trang thdi chwong trinh (PSW: Program Status Werd):
Thanh ghi trang thai churong trinh & dia chi DOH duge tém tat nhu sau:

BIT SYMBO | ADDRESS DESCRIPTION

L
PSW.7 CY D7TH Cary Flag
PSW.6 AC D6H Auxiliary Cary Flag
PSW.5 FO DSH Flag 0
PSW4 RS1 D4H Register Bank Select 1
PSW.3 RS0 D3H Register Bank Select 0

00=Bank 0 address 00H+07H
01=Bank 1; address 08H+0FH
10=Bank 2; address 10H+17H
11=Bank 3; address 18H+1FH

Giao trinh Vi X1 Ly -17-



Truimg Pai Hoc COng Nghigp Tp.HCM Khoa Digén

PSW.2 ov D2H Overlow Flag o
PSW.1 . D1H Reserved
PSW.0 P DOH Even Parity Flag

Chikc ndng tirng bit trang thdi:
Co Carry CY (Carry Flag): Ci nhé cé tic dung kép. C& C duge sir dung cho céc lénh
toén hoc:

— C =1 néu phép todn cing c6 tran hofic phép trir c6 muon,

— C = 0 néu phép toén chng khéng tran va phép trir khéng c6 mugn.
Cd Carry phy AC (Awxiliary Carry Flag):

Khi cfng nhitng gia tri BCD (Binary Code Decimal), c& nhé phy AC duge set
[AC=1] néu két qua 4 bit lén hon 09H, ngugc lai AC= 0. Co AC duge diung @& chinh sé
BCD khi thyc hién 1énh céng 2 sé BCD.

Co 0 (Flag 0):

C& 0 (F0) con goi 12 cdr zero, cir zero =1 khi két qua xir ly biing 0 va c&r zero = 0
khi két qua xr 1y khac 0.

Cédc bit chon bank tharh ghi truy xudt:

Hai bit RS1 va RS0 ding dé thay di céch gén 8 thanh ghi R7 — RO cho 1 trong 4
bank thanh ghi. Hai bit nay s& bj x6a sau khi resct vi didu khién va duge thay ddi bai
chuong trinh chia ngudi lip trinh.

Hai bit RS1, RS0 =00, 01, 10, 11 s& dugc chon Bank thanh ghi tich cyc tuong img
14 Bank0, Bank1, Bank2, Bank3,

ESl1 | RSO | Bank thanh ghi duge chon
0 0 Bank 0
L 1 Bank 1
1 0 Bank 2
I 1 Bank 3

Ca tran OV (Over Flag) :

Khi cée s6 c6 diu duge cong hofic trix véi nhau, phdn mém c6 thé kidm tra bit nay
dé xéc dinh xem két qua c6 ndm trong ving gié trj x4c dinh hay khong. Véi sb nhj phin
8 bit c6 ddu thi s duong tir 0 dén +127, 56 4m tir -128 dén — 1. Néu két qua chng 2 sb
duong Iém hon +127 hodc céng 2 s6 4m két qua nhé hon 128 thi k&t quéd d3 vugt ra
ngodi ving gid trj cho phép thi khéi ALU trong vi didu khién s& 1am bit OV = 1.

Khi efng cic s6 nhj phin khong d4u thi khéng cin quan tim dén bit OV,

Bit Parity (P) -
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Bit P tyr ddng dugc Set hay Clear & mdi chu k¥ may dé 1ap Parity chdn v&i thanh
ghi A. Dém céc bit 1 trong thanh ghi A céng véi bit Parity ludn lubn 14 sé chiin. Vi dy
thanh ghi A chita nhj phén 10101101B thi bit P set 1én mt dé cho biét téng s6 bit 1
trong thanh ghi A va ca bit P tao thanh sb chén.

Bit Parity thuémg duge dung két hop véi nhitng thi tuc truyén dir liéu ndi tiép aé
tao ra bit Parity cho dit lidu trude khi truyén di hodc kidm tra bit Parity sau khi nhén dix
ligu.

Thanh ghi A: Céng dung chira dir liéu ciia céc phép todn ma vi didu khién xir 1y,
— Accumulator: Thanh ghi tich liiy
— Dia chi byte: EOH
— Pja chi bit: EQH - E7TH
Thanh ghi B:
— Puge sir dung cling v&i thanh ghi A cho cdc phép téan nhin va chia hai 56 8
bit.
— Phép nhiin 2 sb 8 bit khéng déu, két qua la 16 bit.
+ Byte cao chita vao TG B
- Byte thip chira vao TG A.
— Phép chia 2 sd 8 bit, thuong s6 va s6 du 14 s6 8 bit.
*  Thuong 86 chira vao tg A.
* 86 du chira vao thanh ghi B

2.3 Mo rjng port cho 89C51

8951 c6 kha niing mé& réng bd nhé 1én dén 64Kbyte bo nh& chuong trinh va 64Kbyte
b nhé dit liéu ngodi. Do d6 cé thd diing thém RAM va ROM néu cén.

Khi dung bd nhé ngoai, Port 0 khéng cén chire niing /O nita. Né duge két hgp gifta bus
dia chi (AO-A7) va bus dir ligu (ID0-1D7) véi tin hi¢u ALE dé chét byte ciia bus dia chi
khi bét diu mdi chu k¥ bd nhé. Port dugre cho 14 byte cao clia bus dja chi.

Truy xudt b nhé md ngodi (Accessing External Code Membry) :

— B$ nhé chuong trinh bén ngoai 1a bd nhé ROM dugc cho phép ctia tin hidu PSEN\.
- Sy két ndi phin cimg chia bd nhé EPROM nhu sau:

Port 0 < > Do+ D7

o AO + A7
= T4HCI?3
8951 © b A8 + Al5

ALE q EPROM

Port 2 >

B d oF
PSEN OE

— Trong m6t chu k¥ may tiéu bifu, tin hiéu ALE tich 2 1in. Lin thit nhit cho phép
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74HC373 mé cbng chét dia chi byte thip, khi ALE xubng 0 thi byte thdp va byte cao
cia bd dém chuong trinh déu cé nhung EPROM chura xuét vi PSEN\ chua tich cuc, khi
tin hiéu 1&n mét tr& lai thi Port 0 dd c6 dix liéu 1a Opcode. ALE tich cue 1an thir hai
duge gidi thich trong ty va byte 2 duge doc tir b nhé chuong trinh, Néu 1énh dang
hién hanh 14 1¢nh 1 byte thi CPU chi doc Opcode, cdn byte thir hai boé di.

Truy xuiit b§ nhé dir lifu ngoii (Accessing External Data Memory):

— B nh¢ dit ligu ngoai 1a mét b nhé RAM  duge doc hodc ghi khi duge cho phép
cita tin hi¢u RD\ v4 WR\. Hai tin hiéu nay nim & chén P3.7 (RD\) va P3.6 (WR)\). Lénh
MOVX dugc dang dé truy xult bd nhé dir 1iéu ngoai va ding mét bd dém dir liéu 16 bit
(DPTR), RO ho#ic R1 nhu 14 mét thanh ghi dja chi.

— Céc RAM c6 thé giao tiép v&i 8951 twong ty céch thirc nhu EPROM ngoai trir
chéin R\ ctia 8951 ndi véi chian OF\ (Output Enable) cia RAM va chin WR\ caa 8951

ndi v&i chin WE\ clia RAM. Sy nbi céc bus dia chi va dix liéu tuong tw nhu cach nbi
ciia EPROM.

Port0 <l DO + D7
RAM
T4HCA73
8951 EA D:L O D > A0+ A7
= G
ALFE
> A8 + Al5
Port 2
OE\
R\ p— C
WRy P - QA WE\

Sy gidi mi dja chi (Address Decoding):

— Sur gidi ma dja chi 12 mét yéu céu tit yéu dé chon EPROM, RAM, 8279, ... Sy
gi4i mi dia chi dbi v&i 8951 d& chon c4e viing nhé npoai nhu cde vi didu khidn. Néu cac
con EPROM hodc RAM 8K dugc ding thi cdc bus dja chi phai dugc giai ma dé chon
céc IC nhé nim trong pham vi gi&i han 8K: 0000H+1FFFH, 2000H+3FFF4, . .

— Mt cich cu the, IC giai méd 74HC138 duge dung v6i nhitng ngd ra ciia né
duge nbi véi nhitng ngd vao chon Chip CS (Chip Select) trén nhitng 1C nhé EPROM,
RAM, ... Hinh sau diy cho phép két ndi nhiéu EPROM va RAM.
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|_ Address Bus (A0 + A15) l

- Data Bus (D0 + D7)

PSEN RD\ _|
74HICI138" 2] DO-D7

OF WRA™

(R PROM —Prk\

———1~" | A0+ AI2 — -
| 8K Bytes

¢ 0
B 1
A 2

T i — Select other
E s [T  EPROM/RAM
Eo0 6

L ¥ 7

- Address Decoding (Gidi mi dja chi)

Sy dé 1&n nhau ciia cic viing nhé dir li§u ngodi:

Vi b§ nhé chuong trinh 14 ROM, nén ndy sinh mét vAn dé bét tién khi phat tridn phin
mém cho vi diéu khidn. Mot nhuge didém chung ctia 8951 1A céce viung nh& dit lidu ngoai
nam de 1én nhau, vi tin hig¢u PSEN\ dugc ding dé doc bd nhé méa ngoai va tin hiéu RD\
duge ding d€ doc b nhé dit ligu, nén mét bd nhé RAM c6 thé chira ca chuong trinh va
di¥ li¢u bing cach néi duémg OE\ cila RAM dén ngd ra mot cdng AND c6 hai ngd vao
PSEN\ va RD\, S0 d6 mach nhu hinh sau cho phép cho phép b nhd RAM ¢6 hai chirc
nédng vira 1a b nhé chuong trinh vira 1a bg nhé dir lidu:

RAM

RD\ —
— OE\
PSEMN\

— Viy mét chuong trinh cé thé duwge tai vao RAM biing cach xem né nhu bd nhé dit
li¢u va thi hanh chuong trinh bing cach xem né nhu b nhé chuong trinh.

Chwong 3: Tap lénh 89C51
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Vi diéu khién hay vi xir 1y 1a cdc IC 14p trinh, khi ban da thiét ké hé théng diéu khién c6
str dung vi xir 1y hay vi didu khién thi 46 méi chi 14 phan ctng, muén hé théng vén hanh
thi ban phai viét mét chuong trinh diéu khién nap vao b nhé néi bén trong vi didu
khién hodic b nhd bén ngoai va gin vao trong hé théng dé he théng vén hanh va di
nhién ban phai viét dang thi hé théng mdéi van hanh ddng. Chuong trinh goi la phin

mem.
‘ — Phin mém va phiin eimg ¢6 quan h%vai nhau, ngudi 18p trinh phai hiu & hoat
d6ng clia phén cimg dé viét chuong trinh. O chuong nay s& trinh bay chi tiét v& tap 1&nh
ciia vi didu khién gitp ban hiéu o timg 1énh d& ban ¢6 thé 18p trinh dugec.

— Chwong trinh 14 mét tip hop cdc 1énh dugce td chirc theo mét trinh ty hop 1i dé
gidi quyét diing cdc yéu ciu cia ngudi 14p trinh.

- Ngudi 1gp trinh 1a ngudi biét giai thudt dé viét chuong trinh va sip xép dung
cdc¢ nh theo giai thudt. Ngudi ldp trinh phai biét chirc ning cGa tit ca céc 1&nh cia vi
didu khién dé viét chuong trinh.

— Tét ca céc 1&nh c6 thé c6 ciia mét ngdn ngfr 13p trinh con £0i 1a tip lénh,

~ He vi diéu khién MCS-51 déu c6 chung 1 tép lénh, cdc vi didu khién thé hé sau
chi phét trién nhidu vé& phin ctmg con 1énh thi it md réng.

— Tép Iénh hg MCS-51 c6 mi Iénh 8 bit nén ¢6 kha ning cung chp 2%= 256 lénh.

— Trong toan bg tdp 1¢nh cuia vi diéu khién c6139 I¢nh 1 byte, 92 lénh 2 byte va
24 1énh 3 byte,

—~ L¢nh ciia vi diéu khién 12 mét sé nhj phan 8 bit [con goi 14 ma méy]. 256 byte
tir 0000 0000b dén 1111 1111b tuong {mg véi 256 Jénh khéc nhau. Do mé lénh dang sé
nhj phén quéa dai va khé nhé nén cdc nha 14p trinh da xay dyng mét ngdn ngir 14p trinh
Assembly cho d& nhé, diéu nay giup cho viée 1ap trinh dugc thuc hién mét cach d dang
va nhanh chéng ciing nhur doc hj%u va g& rbi chuong trinh,

— Khi viét chuong trinh biing ngén ngfr 1ap trinh Assembly thi vi didu khién s&
khong thye hign duge ma phai dung chuong trinh bién dich Assembler d& chuyén ddi
cé4c 1énh viét bing Assembly ra ma I¢nh nhj phin twong (mg rdi nap vao bd nhé — khi dé
vi diéu khién méi thyc hién duge chuong trinh.

Ngdén ngir 13p trinh Assembly do con ngudi tao ra, khi sir dung ngdén ngit Assembly dé
vigt thi ngudi 14p trinh vi diéu khién phai hoc hét tit ca cac 1¢nh va viét dung theo qui
u6e vé cu phép, trinh ty sfp xép dir liéu d& chuong trinh bién dich c6 thé bién dich
ding. '
3.1 Cic kiéu dinh dja chi
Cic kiéu dinh dja chi cho phép dinh rd noi ldy dit lidu hodic noi nhdn dir liéu tuy thude
vio cach thire sir dung 1énh ctia ngudi 14p trinh.
Vi diu khién ho MCS-51 ¢6 8 kifu dinh dia chi nhu sau:
¥ Kiéu dinh dia chi diing thanh ghi.
v Kiéu dinh dja chi tryc tiép,
V Kiéu dinh dia chi gian tiég-
v Kiéu dinh dia chi tirc thai.
v Kiéu dinh dja chi tuong déi.
v Kiéu dinh dia chi tuyét déi.
vV Kiéu dinh dia chi dai.
v Kiéu dinh dija chi dinh vi.
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3.1.1 Kiéu dinh dja chi dung thanh ghi (Register Addressing) :

- Kiéu nay thardng duge dung cho cée 18nh xtr ly dir 1iéu ma dit liéu lubn luu
trong cfic thanh ghi.

— Pbi véi vi didu khién thi mi 1énh thudc kidu nay chi ¢cé 1 byte.
— Trong dinh &ia chi thanh ghi, mi lénh luén ludn c¢é 3 bit & chi thi mét thanh ghi

:M%i lénl';. m [T n !

TiaN Ny Thanh ghi

Q00 RO

001 RI___ |
010 R2

011 R3

100 s
101 RS

110 6

111 R7

Vidu: Mov A,R1 ; copy ndi dung thanh ghi R1 vao thanh ghi A
3.1.2 Kiéu djnh dja chi tryc tiép (Direct Addressing) :

— Kiu nay thudng duoc dung dé truy xudt dit 1iéu cia bét ky 6 nhd nao trong
256 byte bs nhé RAM ndi ciia vi didu khign 89C51.

— Ciéc 1énh thudce kidu nay thudng cé ma 1énh 2 byte: byte thir nhét 1a mi 1énh,
byte thir 2 1a dja chi eiia 6 nhé

I I e T T T T T 1
L MR Pig cht gru¢ ifp,

Vidu: Mov A,05H ; copy ndi dung 8 nhé ¢6 dija chi 05H vao thanh ghi A
3.1.3 Djnh dja chi giin tiép thanh ghi (indirect Addressing): o

— Kiéu dinh dia chi giin tiép duge tugng trung bdi ky hidu @ va duge dat trude
cdc thanh ghi RO, R1 hay DPTR. RO va R1 c6 thé hoat ddng nhu mét thanh ghi con tro,
ndi dung ctia né cho biét dja chi cia mot 6 nhé& trong RAM ndi ma dit lidu s& ghi hoic
& doc. Con dptr diing d& truy xuét 8 nh& ngoai,

— Céc 1énh thudc dang nay chi cé 1 byte.

1 Is I |h 1.1,
L M fenh ) i
Vi du: Mov A,@R1 ; copy ndi dung & nhd ¢d dia chi trong thanh ghi R1 vao thanh ghi
A

3.1.4 Binh dja chi tirc thoi

- Kiéu dinh dia chi tirc thoi duge tuong trung bai ky hiéu # va duge dit trude
mét hiing s6.

— Lénh nay thudmg diing dé nap 1 gi4 trj 12 1 hing s & byte thir 2 (ho#c byte thir
3) vao thanh ghi ho3c 6 nhé.

Vi du: Mov a,#30H ; nap dit li¢u 14 con s6 30H vao thanh ghi A
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3.1.5 Kiéu djnh dja chi twong doi:

_ Kidu dinh dja chi tuong d5i chi sir dung v&i nhimg lénh nhay. Noi nhiy dén co
dia chi bing dia chi dang luu trong thanh ghi PC cfng v&i 1 gid trj 8 bit [con goi 14 gié
tri léch tuwong dbi: relative offset] c6 gid trj tir — 128 dén +127 nén vi diéu khien cé the
nhiy 10 (néu sb cong v&i sb 4m] va nhay t&i [néu s6 chng véi sb6 duomg].

_ Lénh niy ¢6 mi lénh 2 byte, byte thir 2 chinh la gié trj léch twong dbi:

T 17T 1717 1771 IIIII]dliI
L Matenh Offset tyong 4di,

_ Noi nhay dén thuimg duge xic dinh béi nhin (label) va trinh bién djch sé tinh
toén gid trj léch.

_ Dinh vj twong dbi ¢6 vu diém 12 ma 1énh cb dinh, nhung khuyét diém 1a chi
nhay ngin trong pham vi -128+127 byte [256byte], néu noi nhay dén xa hon thi 1énh
nay khdng dip ng dugc — & cb 156i.

Vi dy: Sjmp X1 ;nhay dén nhan ¢6 tén 1a X1 ndm trong tdm vire
3.1.6 Dinh dija chi tuyét dbi(Absolute Addressing):

— Kiéu dinh dia chi tuyét d6i duge ding véi cac lénh ACALL va AJMP.

— Cac lénh ndy c6 mA 1énh 2 byte cho phép phén chia b§ nhé theo trang - m&i
trang c6 kich thuéc ding bing 2Kbyte so véi gia trj chira trong thanh ghi PC hi¢n hanh.

11 bit dja chi A10+A0 duge thay thé cho 11 dja chi thip trong thanh ghi PC ndm trong
ciu tric mi 1&nh nhr sau:

| 1 1 ] i ]
Addr 10+ Addr 8 Opcode
1 L 1 1 ] 1

| | || ] ¥ 1 ] | |
Addr 7 = AddrQ

— Dinh dja chi tuyét dbi c6 wu diém 13 ma 1énh ngin (2 byte), nhung khuyét diém
la ma lénh thay ddi va giéi han pham vi noi nhay dén, goi dén khéng qua 2 kbyte.
Vi dyu: Ajmp X1 ;nhay dén nhan c6 tén la X1 nam trong tdm vyc 2 kbyte
3.1.7 Pjnh dia chi dai (Long Addressing):

— Kiéu dijnh dia chi dai duge ding véi 1énh LCALL va LIMP.

— Céc 18nh nay ¢6 mi 18nh 3 byte — trong do c6 2 byte (16bit) la dia chi cla noi
dén. Céu triic mi idnh 14 3 byte nhu sau:

L | E | |

L [ ] T T

O poode
n K 1 i Il n K
| | | L | L| T L |

Addr 15 + Adde B
[ ] | L A A ] ]

| a ] L] T | | |
Addr 7 =+ Adds O

— U'u didm ciia dinh dia chi dai 14 ¢6 thé goi 1 chuong trinh con hofic ¢6 thé nhay
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dén bét ky viing nhé nao ving nhé 64K, nhuge didm 14 cac 12:111 kidu nay dai 3 byte va
phu thude vao vi trf dén — digu nay s& bét tién bdi khoéng thé doi toan bd mé 1énh cha
chuong trinh tir viing nhé nay sang céde ving nhé khic — cé nghia 14 khi chuomg trinh d3
viét noi dén tai dia chi 1000h thi sau khi dich ra ma 1énh dang s6 nhj phén thi sau d6
nap vao bé nhé thi dia chi bat dfu phai dang véi dia chi di viét 12 1000h; néu nap &
vung dia chi khac dia ¢chi 1000h thi chuong trinh s& thye hién sai.
Vi dy: Limp X1 :nhay dén nhan ¢6 t8n 13 X1 ndm trong tAim vye 64kbyte
3.1.8 Dinh dja chi chi s6 (Index Addressing):

— Kiéu dinh dia chi chi s6 “ding mdt thanh ghi co ban: 1a bd dém chuong trinh
PC hoiic bd dém dir liéu DPTR” két hop voi “mét gia tri 1éch (offset) con goi 14 gia tri
tuong dbi [thudng luu trong thanh ghil]” dé tao ra 1 dja chi ctia 6 nhé cin truy xuft hodc
1a dia chi cha noi nhay dén. Viéc két hop dugce minh hea nhu sau:

Base Register Offset Effective Address

PC{or PDTR) | 4 A =

Vidy: MOVX A, @A + DPTR ;ldy dir liéu trong 6 nhé ¢6 dja chi bing DPTR + A

3.2 Tép I¢nh 89C51

Théng nhit mét s6 qui dinh v& cde tir ngft ki hidu trong tip 1énh thudng duge sir dyng:
— Direct tugng trung cho & nhé ndi ¢6 dja chi tryc tiép
— Rn tugng trung cho cac thanh ghi tir thanh ghi RO dén thanh ghi R7.

— @Ri twong trung cho 6 nhé ¢6 dja chi luru trong thanh ghi Ri va Ri chi c6 2
thanh ghi 14 RO va R1.

Céc 1énh thudng xay ra gitta cac d6i tuong sau:

— Thanh ghi A.

— Thanh ghi Rn.

— O nhé c6 dia chi direct.

— O nhé ¢6 dja chi luu trong thanh ghi @Ri.

- Dir liéu 8 bit #data.

— Addrl1 1a dija chi 11 bit tir A11 — AO: dja chi nay phuc vy cho 1énh nhiy hojc
1&nh goi chuong trinh con trong pham vi 2 kbyte.

- Addr16 i dia chi 16 bit tir A15 — AO: dia chi nay phuc vy cho 1énh nhay va
1&nh goi chuong trinh con & xa trong pham vi 64 kbyte — @6 chinh 1a dja chi nhay dén,
ho#c dja chi eta chwrong trinh con. .

— Khi viét chuong trinh ngudi lap trinh cé thé thay thé dja chi bang nhan (label)
dé khoi phai tinh todn céc dia chi cu thé. Nhan (label) s& dugc dit tai vi tri addr thay cho
addr va phai c6 mét nhan dat tai noi mudn nhay dén - goi 1a 1 cip nhan cing tén. C6 thé
nhiéu noi nhay dén ciung mét nhan. Khéng dugc dit cdc nhan cing tén. Céc 1&nh ¢6 4nh
hudng dén thanh ghi trang thai thi ¢é trinh by trong 1énh, con céac 1énh
khong dé cap dén thanh ghi trang thai thi cd nghia 13 n6é khéng dnh huéng.

3.2.1 Nhém l¢nh chuyén dir ligu(8 bit) :

1. L¢nh chuyén dir li§u tir m§t thanh ghi vao thanh ghi A:
- C0O phap : Mov A,Rn
— MH 1&nh :

[1§11]13001]n2[nl|n0|
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— Lénh nay chiém 1 byte va thdii gian thyc hién 1énh 13 1 chu k¥ may

— Chire niing: Chuyén ndi dung cua thanh ghi Rn vao thanh ghi A, ndi dung
thanh ghi Rn vén gitt nguyén.
Vi dy: Gia sir thanh ghi RO ¢6 n§i dung la 32h , Iénh:

Mov A, RO ; két qua nhur sau: (A) = 32h, (R0) = 32h.

2. Légnh chuyén dik ligu tir & nhé trie tiép vao thanh ghi A :

— C1h phép : Mov A, direct

— Mi Iénh :

1 (1 (1 (O (O }1 |O |1
a7la6|as|ad |ad |a2|al |ad

- m—h

« Lénh nay chiém 2 byte va th&i gian thyc hién 1énh 14 1 chu ky may
— Chuc nang;: Cl‘myén ndi dung chia 6 nhd trong Ram néi co dja chi tryc tiép 4]
byte thir hai vao thanh ghi A. Tryc tiép c6 nghia la dja chi cia 6 nhé duge ghi & trong
1énh.
Viduy : Gia sir & nhd ¢6 dia chi 30h Ivu ngi dung 32h. I.énh: '
Mov A, 30h ;chuyén ndi dung ciia 6 nhé cd dja chi 14 30h sang thanh ghi A.
;Két qua nhur sau: (A)= 32h.
3. Lénh chuyén dir lidu tir 8 nhé gidn tiép vio thanh ghi A :
— Ca phip : MOV A,@Ri
— M4 1énh :

Lrjtjtfojofuijur]i]

— Lé&nh nay chiém 1 byte va thdi gian thuc hién 1&nh 1 1 chu k¥ may

-~ Chire nang: Chuyén néi dung & nhé trong Ram néi, ¢é dia chi chira trong thanh
ghi Ri, vao thanh ghi A.
Vi du : Gia sir RO ¢6 ndi dung 1a 70h, 6 nhd cé dia chi 70h chia ndi dung la 0B8h.
Lénh: Mov A,@RO ; két qua nhur sau: (A) = 0B8h.
4. Lénh nap dir li¢u 8 bit vao thanh ghi A :

— Ci phép : MOV A, #data

— M3 1énh :

0 |1 |1 11 |06 (1 |0 |0
d71d6|d5[d4 |d3 | d2{dl|dO

— Lénh nay chiém 2 byte va théi gian thye hién 1énh 14 1 chu ky may

— Chirc ning: Nap dir liéu 8 bit data (d0 dén d7) vao thanh ghi A.
Viduy : Gid stir A ¢c6 ndi dung 47h, dir ligu tnre tiép 1& 32h, 1énh:
MOV A, #32h ;két qua nhur sau: (A) = 32h.

:d7..d0=00110010b

5. Lénh chuyén dix liu tir thanh ghi A vao thanh ghi :

— Ca phép : Mov Rn, A

— M4 gnh :

f1]1]1]1]1[n2|nl[noj
— Lénh nay chiém 1 byte va thdi gian thue hién 1énh 14 1 chu ky may
— Chire niing: Chuyén néi dung cia thanh ghi A vao thanh ghi Rn.
Vidy : Gia sit A ¢6 ndi dung 47h , 1énh:
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MOV RO, A ; két qua nhu sau: (R0) = 47h, (A) = 47h.
6. Lénh chuyén di¥ liéu tir 6 nhé trye tiép vao thanh ghi Rn :
— Ca phép : MOV Rn, direct
— M4 1&nh :

1 [0 |1 |0 |1 [n2|n}|nd
a7 | a6 | a5 | a4 a3 | a2 | al | a0

— Lénh nay chiém 2 byte va thoi gian thire hién 1énh 14 1 chu ky may

— Chitc ning: Chuyén n6i dung cha 6 nhé trong Ram ndi cé dia chi direct vao
thanh ghi Rn.
Viduy : Gia st R1 ¢6 néi dung 47h, & nhé cé dia chi 30h chira n§i dung Oafh.
Lénh: MOV R1, 30h Lénh chuyén ndi dung 6 nhé ¢6 dia chi 30h sang thanh ghi R1.
Két qua nhu sau: (R1) = Oafh, dit liéu trong 6 nhé ¢6 dja chi 30h khéng abi.
7. Lénh chuyén tirc thiri dir li¢u 8 bit vao thanh ghi Rn :

— Ca phap : MOV Rn, #data

— Mi 1gnh :

0 [1 |1 §1 |1 [(n2|nl|[n0
d71d6 |d5|d4 43 | d2|dl |dO

— Lénh nay chiém 2 byte va thdi gian thyuc hién 1¢nh 1a 1 chu ky may
- Chire ning: Nap dit liéu 8 bit data (d0 dén d7) vao thanh ghi Rn.
Vi dy: Gia sir mudn chuyén dir 1iéu 47h vao thanh ghi R1:
MOV R1,#47h ; két qua nhu sau; (R1)= 47h.
8. Lénh chuyén dir ligu tir thanh ghi A vao & nhé tryc tiép :
— Cii phédp : MOV direct, A
— Mi 1énh :

1 [1 [t 1 o1 To 1
a7 |a6|a5|ad |a3]a2lal| a0

— Lénh nay chiém 2 byte va thoi gian thyc hién 18nh 1a 1 chu k¥ may

— Chic niing: Chuyén ndi dung cia thanh ghi A vao 6 nhd trong Ram néi c6 dja
chi direct. .
Vi dy : Cho néi dung thanh ghi (A ) = 35H, ndi dung 6 nh¢ c6 dja chi 10H bing S0H.
MOV 10h, A ;Sau khi thye hién xong thi ndi dung 6 nhé c6 dia chi 10h bing 35H.

9. Lénh chuyén dir liéu tir thanh ghi Rn vio 6 nhé tryc tiép :
— Ci phip : MOV direct, Rn
— M 1énh :

1 0O L0 (0O 1 n2 | nl | n0
a7 |a6b|a5|ad |a3 | a2 |al [a0

— Lénh nay chiém 2 byte va thii gian thye hién 1énh 1a 2 chu ky may
- Chire ning: Chuyén ndi dung cia thanh ghi Rn vdo 6 nhé trong Ram ndi ¢6 dia
¢hi direct,
Viduy : Cho ndi dung thanh ghi (RO ) = 35H, ndi dung 6 nh¢ 10H bﬁng 50H.
MOV 10h,RO

Sau khi thye hién xong thi ndi dung & nhd ¢é dia chi 10h bang 35H.
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10. Lénh chuyén dir li¢u tir 6 nhé tryre tiép vio 6 nhé trye tiép :
— Ci phép : MOV direct, direct
— M4 1énh :

1 (0 [0 |0 t0 |1 10 !1
a7)lab|a5|ad4 |a3 a2 |al | a0
a7 a6 [a5|ad4|ad |a2]al [al

— Lénh nay chiém 3 byte v thai gian thire hién 1énh Ja 2 chu ky may
— Chire ning: Chuyén ndi dung ciia 6 nhé trong Ram ni cé dija chi direct vio &
nhd¢ ¢d dia chi tnre direct. .
Vi du : Cho ndi dung 6 nhé c6 dja chi 20H bing 35H va ndi dung 6 nhé ¢6 dia chi 10H
bing 50H.
MOV 10h,20h
Sau khi thire hién xong thi ndi dung 6 nhé ¢6 dja chi 10h bang 35H.
11. Lénh chuyén di li¢u tir 8 nhé gidn tiép vio 6 nhé trye tiép :
— Ca phap : MOV direct, @Ri
— M# 1énh

1 [0 Jo Jo [0 [T |1 |i
a7la6las|ad4 a3 |a2)al |ad

— Lénh nay chiém 2 byte va thdi gian thyc hién 1énh 1a 2 chu ky may
— Chure nng: Chuyén ndi dung 6 nhé cé dia chi chira trong thanh ghi Ri vao &
nh& cd dja chi direct.

Vi dy : Cho ndi dung thanh ghi (R0 ) = 05H, ngi dung 6 nhd ¢6 dia chi 05h bing FFH
v ndi dung 6 nhé cé dia chi 10H bing 50H.
MOV 10h,@r0
Sau khi thure hién xong thi ndi dung 6 nhé ¢é dia chi 10h bing FFIHL
12. Lénh chuyén dir liéu vao & nhé tryec tiép :
— Ca phdp : MOV direct, #data
— MX 1&nh :

0 [1 [t [1 ]6 1 J0 1|
a7 | a6 [ aS |ad [ a3 | a2 | al | a0
d7|d6|(d5|d41d31{d2]d1]|d0

— Lénh nay chiém 3 byte va thdi gian thye hién 1énh 1a 2 chu ky may
— Chire ndng; Nap dit liéu data 8 bit (d0 dén d7 ) vao & nhé c6 dia chi direct.
Vidu : Cho ndi dung & nhé ¢6 dia chi 05h bing FFH.
MOV 05h,#25H
Sau khi thye higén xong thi ndi dung 6 nhé cé dia chi 05h bang 25H.
13. Lénh chuyén dir ligu tir thanh ghi A vio 6 nhé gidn tiép :
— Ca phép : MOV @Ri, A

— M4 1énh ;
[1frftf1jojrf1]i]

— Lénh nay chiém 1 byte va th&i gian thye hién 1énh 13 1 chu ky mdy
— Chitre ning : Chuyén néi dung ciia thanh ghi A vao & nhé trong Ram néi ¢6 dia
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chi chira trong thanh ghi Ri. '

14. Lénh chuyén dir ligu tir & nhé trye tiép vao 6 nhé gidn tiép :
- Ch phap : MOV @RI, direct
— MH lénh :

1 0 1 0 710 1 1 i
a7 |a6la5|ad | a3 la2|al]al

— Lénh nay chiém 2 byte va thdi gian thuc hién 1énh 14 2 chu ky may
— Chire ning: Chuyén ndi dung 6 nhé cé dia chi direct vao 6 nhé cé dia chi chira
trong thanh ghi Ri,
15. Lénh chuyén dit liu tire thai vao & nhé gidn tiép :
— Cu phép : MOV @Ri, #data
— M4 lénh :

o [T [1 [T [o 1 [1 [i |
d71ad6(d5[d4 [d31d2|dl|do

— Lénh nay chiém 2 byte va th&i gian thue hién 1énh 13 1 chu ky may
— Chirc nang: Nap dit liéu data 8 bit (d0 dén d7) vao 6 nhé co dija chi chira trong
thanh ghi Ri.
16. Lénh chuyfm dir ligu tirc th¥i 16 bit vio thanh ghi con trd dir li¢u :
— Caphap : MOV dptr, #datalé
— M3 1énh :
10010000
d7 d6 d5 d4 d3 d2 d1 d0

1 o (o [1 Jo |0 o Jo
di5 | di4 [d13 [ d12 [ dll [ d10[d9 | d8
d7_|d6 |d5 |d4 |d3 |d2 |di|do

— Lénh nay chiém 3 byte va thoi gian thye hién 1énh 1a 2 chu ky may
— Chirc niing: Nap dif liéu data 16 bit vao thanh ghi con trd dir ligu dptr.
17. Lénh chuyén di¥ ligu tir 6 nhé c6 dja chila Dptr + A vao thanh ghi A :
— Ca phap : MOVC A,@A+DPFTR
— M4 lénh :

[1]olo]1]ofof1}1]

— Lénh nay chiém 1 byte va thoi gian thye hién 1énh 1a 2 chu ky méy
— Chirc ning : chuyén ndi dung cua 6 nhé ngodi, c6 dia chi chira bang dptr cdng
v6&i gi4 trj chira trong A, chuyén vao thanh ghi A.
18. Lénh chuyén dix li¢u tir 6 nhé ¢6 dia chi 1a PC + A vio thanh ghi A :
— Ca phép : MOVC A,@A+PC |
— M4i lénh :

[1JoJofojofof1]1]

— Lénh nay chiém 1 byte va thai gian thire hi&n 1énh 14 2 chu ky may

— Chite ning : chuyén néi dung cua & nhé ngoai ¢6 dia chi chita bing PC cdng
véi gid tri chira trong A dugce chuyén vao thanh ghi A.
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19, Lénh chuyén di¥ ligu tix & nhé ngoai gidn tiép (8 bit dia chi) vao thanh ghi A :
— Ca phédp : MOVX A, @Ri
— M4 lénh :

[1T1J1Jolojo]1]i]

— Lénh nay chiém 1 byte va thoi gian thyc hi¢n 1§nh la 2 chu kY may
— Chitre ning ; chuyén ndi dung 6 nhé ngoai ¢é dja chi chira trong thanh ghi Ri
vao thanh ghi A.
20. Lgnh chuyén dir ligu tir & nhé ngodi gidn ti€p (16 bit dja chi) vio thanh ghi A :
— Ch phap : MOVX A,@DFTR
- M3H 1énh :

[ilif1JoJoJoJofo)

— Lénh nay chiém 1 byte va th&i gian thyc hién 1énh 14 2 chu ky may
— Chire ning : chuyén ndi dung cta 6 nhd ngoai ¢ dja chi chira trong thanh ghi
dptr vao thanh ghi A.
21. Lénh chuyén dir li¢u tir thanh ghi A vio 8 nhé ngoai gidn tiép (8 bit dja chi) :
— Caphap: MOVX @ Ri, A
- Mi 1énh :

(A[1J1T1Jofof1]i]

— Lénh nay chiém 1 byte va thdi gian thye hién 1@nh 1a 2 chu ky may
— Chirc ning : chuyén néi dung ciia thanh ghi A ra 6 nhé ngoai ¢6 dia chi chira
trong thanh ghi Ri.
22. Lénh chuyén dit li¢u tir thanh ghi A vao & nhé& ngoai gidn tiép (16 bit dja chi) :
— ChG phap : MOVX @DPTR, A
— M4 1énh :

[1]i][1]1]ofolo]o]
- Lénh nay chiém 1 byte va thdi gian thyc hién 18nh 14 2 chu ky mdy
— Chirc niing : Chuyén ndi dung cua thanh ghi A ra & nhéd ngoai ¢6 dja chi chira
trong thanh ghi dptr.
23. Lénh cit nji dung & nhé tryge tiép vao ngin xép :
— Cu phiap : PUSH direct
— M4 1&nh

1 |1 J0Jo o]0 [0 O |
a7 [a6|a5[ad4 | a3 [a2]al ‘a0
— Lénh nay chiém 2 byte va th&i gian thuce hién 1§nh 1a 2 chu ky may
— Chirc nang;: cit ndi dung clia 6 nhé ¢6 dija chi direct vao 6 nhé ngin xép. Con
tré ngin xép SP tang 1én 1 truwde khi luu ndi dung.
24. Lénh lay dir li¢u tir ngiin xép tri vé 8 nhé truc tiép :
— Cu phap : POPF direct
— M4 1énh :

1 [1 [0 [1]o o o o
a7 |a6 | a5 |ad{ald |a2]|al |al
— Lénh nay chiém 2 byte va thai gian thye hién 1¢nh 13 2 chu ky may

— Chite ning: 1Ay ndi dung clia & nhé ngin xép trd cho 6 nhé c6 dija chi direct.
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con trd ngin xép SP giam 1 sau khi ldy dir liéu ra.

25. Lénh trao d6i dix liéu giira thanh ghi v&i thanh ghi A :
— Ca phap : XCH A,Rn
— M4 1&nh :

t1[1{o[0f1][n2|nl]{no|

— Lénh nay chiém 1 byte va thdi gian thuce hién 1énh 1a 1 chu ky may

-- Chite nng : Trao d6i ndi dung clia thanh ghi Rn v&i thanh ghi A,
Vi duy : cho ndi dung ctia thanh ghi (A) = 35H va (R0) = 70H

Lénh XCH A, RO

Ké&t qua sau khi thue hién (A) = 70H va (R0) = 35H
26. Lénh trao ddi dir li¢u gitra & nhé trye tiép vai thanh ghi A :

— Cu phap : XCII A,Direct

— Maé lénh :

L e

1 [1 [o[o [0 101

a7 |a6{a5|a4 a3 [a2)al]|al

— Lénh ndy chiém 2 byte va thdi gian thue hién 18nh 1a 1 chu ky méy

— Chitc néng : Trao dgi.( ndi dung ctia thanh ghi A v6i n$ dung 6 nhd ¢6 dija chi
direct.
27. Lénh trao d8i dir li¢u gitra 6 nhé gidn tiép vé&i thanh ghi A :

— Caphap : XCH A,@Ri

-- M4 Iénh :

(A[aJoJofof1]1]il
— Lénh nay chiém 1 byte va thdi gian thye hién 1énh 13 1 chu ki may
— Chire ning : Trao d6i ndi dung ctia 6 nhd c6 dja chi chira trong thanh ghi Ri
véi thanh ghi A.
28. Lénh trao di 4 bit dix li¢u giira 6 nhé gidn tiép v6i thanh ghi A :
— Cua phdp : XCHD A,@Ri
— M3 1&nh :

Li]1Jojrlofi[1}il

— Lénh nay chiém 1 byte va thoi gian thue hién 1énh 14 1 chu k¥ may

— Churc ning : Trao d6i dir liéu 4 bit thip cia 6 nhé cé dia chi chira trong thanh
ghi Ri vadi dir 1iéu 4 bit lhép trong thang ghi A.
3.2.2 Nh6ém 1énh sé hoe
1. Lénh ¢ing thanh ghi A vé&i thanh ghi :

— Cia phép : ADD A,Rn

— Mai 1énh :

foJol1]o]1[n2Tnl|n0]
— Lénh nay chiém 1 byte va th&i gian thyc hién 1&nh 14 1 chu ky may
— Chire ning : ¢6ng ndi dung thanh ghi A véi ndi dung thanh ghi Rn, két qua luu
trong thanh ghi A. Lénh ¢6 anh hudng dén thanh ghi trang thai.
Viduy 1: Gid sir A ¢6 ndi dung 47h va RO ¢6 ndi dung 14 32h, 1énh:
ADD A, RO :két qua nhu sau: (A) = 79h, (C) = 0.
Vidy 2: Gid sir A ¢6 ndi dung 0D9h va RO ¢6 ni dung 1a OB8&h, 1énh:
ADD A, RO ;két qué nhir sau: (A) =91h, (C) =1.
2. L¢nh c{ng ndi dung 6 nhé trye ti€p vao thanh ghi A :
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— Ch phap : ADD A, direct
— Mai 1énh :

o [o [1 ]|]o [0 |1 ]O0 |1
a7 |a6la5)ad4 |a3 |a2 | al {a0
— Lénh nay chiém 2 byte va thoi gian thuc hién 1énh 1a 1 chu ky may
— Chire niing: Cong ndi dung clia 6 nhé ¢b dia chi direct voi néi dung thanh ghi
A, két qua chira & thanh ghi A. Lénh c6 anh hudng dén thanh ghi trang thai.
Vi du 1: Gia sir A ¢é ndi dung 0D9%h va 6 nha co dia chi 30h lvu ndi dung 0B8h, 1§nh:
ADD A,30h ;két qua nhu sau: (A) = 81h, (C) =1.
Vi du 2: Gia st A ¢6 ndi dung 47h va d nhd co dia chi 30h luu n6i dung 32h, 1énh:
ADD A,30h két qua nhur sau: (A) = 79h, (C) =0.
3. Lénh cdng ngi dung & nh& gidn tiép vio thanh ghi A :
_ CG phip: ADD A,@Ri

— Mai 1énh:
foTofijojoli[1]i]
— Lénh nay chiém 1 byte va thdi gian thyc hién I§nh 1a 1 chu ky may
— Chirc ning: ¢6ng ndi dung ciia 6 nhé c6 dia chi chira trong thanh ghi Ri voi
thanh ghi A, két qia luu trir trong thanh ghi A. Lénh cé anh hudng dén thanh ghi trang
thai.
Vi du: Gia sir A ¢é ndi dung 0D%h, 6 nhéd c6 dja chi 30h ¢co ndi dung 1a 0B8h, RO c6 ndi
dung 1a 30h, 1¢nh:
ADD A,@RO ;két qiia nhu sau: (A) = 91h, (C) =1.
4. Lénh cgng dir li¢u tirc thii 8 bit vao thanh ghi A :
— Caphap : ADD A, #data
— Mi 1énh :

0o jo 1 10 Jo 1 Jo DJ
d7 [de [d5]d4 [d3|d2 |dl}{do
- Lénh nay chiém 2 byte va théi gian thuc hi¢n 1énh 12 1 chu ky may
_ Chirc nang: Cong dir liéu data 8 bit (d0 dén d7) véi ndi dung thanh ghi A, két
qué luu trit trong A. Lénh c6 anh hudng dén thanh ghi trang théi.
Vidul: Gia sir A ¢6 ndi dung 47h, dit liéu tryc tiép 1a 32h, 1énh:
ADD A,#32h ;két qua nhu sau: (A) = 7%h, (C) = 0.
Vi du2: Gia sit A ¢6 ndi dung D9h, dit lidu tryre tiép 1a B8h, 1énh:
ADD A #0BS8h : két qua nhu sau: (A) =91h, (C) = 1.
5. Lénh c{ng thanh ghi A v&i thanh ghi ¢6 bit carry :
— Ca phap : ADDC A,Rn
—~ M4 1énh :

[0ToT17111[n2][nl]|no0|
— Lénh nay chiém 1 byte va théi gian thye hign 1énh 1a 1 chu ky may
— Chirc ning : cong ndi dung thanh ghi A véi ndi dung thanh ghi Rn véi bit C,
két qua huu trong thanh ghi A. Lénh cé anh huémg dén thanh ghi trang thai.
Vi dy: Gia sit A ¢6 ndi dung 47h, R1 ¢6 ngi dung 32h vaco (C)=1, 1énh:
ADDC A, R1 :két qua nhu sau: (A) = 7ah, (C) = 0.
Vi dy: Gia sir A ¢6 ndi dung 0D9h, RO ¢6 ndi dung 1a OB8h, (C) =1, 1§nh:
ADDC A,RO ;két qua nhur sau: (A) = 92h, (C)=1.
6. Lénh cdng ndi dung & nhé tryc tiép vio thanh ghi A c6 bit carry :
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— Cua phip : ADDC A, direct
— M4 1énh :

0 10 {1 11011 |O |1
a7 |a6 | a5 |ad | ald |aZ2|al|al
— Lénh niy chiém 2 byte va thoi gian thuc hién 1énh 1a 1 chu ky may
~ Chite nfing: Céng ndi dung cla 6 nhé ¢6 dja direct ndi dung thanh ghi A va bit
C, két qua chira & thanh ghi A. Lénh c6 anh hudng dén thanh ghi trang théi.
Vi dy 1: Gia st A ¢6 néi dung 47h, & nhé 30h ¢6 ndi dung 32h va c& (C) = 0, 1§nh:
ADDC A,30h ;két qua nhu sau: (A) = 79h, (C) =0.
Vi dy 2: Gia sit A ¢6 ndi dung 0D9%h, 6 nhéd 30h c6 ndi dung 1a 0B8h, C:=1, 1&nh:
ADDC A,30h ;két qua nhw sau: (A) = 92h, (C) = 1.
7. Lénh cdng ndi dung 6 nhé gian tiép vio thanh ghi A ¢6 bit carry :
— Ch phap : ADDC A,@Ri
— M4 lénh ;

poJjofrfrJoju]1]i]

— Lénh nay chiém 1 byte va thoi gian thue hién 1énh 1a 1 chu ky may
— Chirc nang : ¢dng ndi dung cila 6 nhé c6 dia chi chira trong thanh ghi Ri vai
thanh ghi A vé&i bit C, két qua luru trit trong thanh ghi A. Lénh ¢6 anh hudmg dén thanh
ghi trang thai.
Vi du: Gia sir A ¢é ndi dung 47h, 6 nhé 30h c6 ndi dung 32h, RO c6 ndi dung la 30h va
cty (C) = 0, §nh:
ADDC A,@RO ;két qua nhu sau: (A) = 79h, (C) = 0.
Vi du: Gia sir A c6 ndi dung 0D9h, & nhd 30h cd ndi dung 13 0B8h, RO ¢6 ndi dung 30h
va (C) =1, lénh:
ADDC A,@RO :két qua nhu sau: (A) = 92h, (C)=1.
8. Lénh c{ng dir liéu 8 bit vao thanh ghi A ¢o bit carry :
— Cu phip : ADDC A, #data
— Mid 1énh :

0 |0 |1 j1 |O [1 |[O |O
d7|d6|d5[d4|d3|d2|dl]|dO
— Lénh nay chiém 2 byte va thoi gian thye hién 1énh 14 1 chu k¥ may.
— Chire niing: Céng dir liu data 8 bit (d0 dén d7) vé&i ndi dung thanh ghi A va bit
C, két qua hru trir trong A. Lénh ¢é anh hudng dén thanh ghi trang thai.
9, Lénh trir thanh ghi A vé&i thanh ghi :
— Cu phip : SUBB A,Rn
- M# 1énh :

[1ToJo]1]1][n2][nl{no0]
— Lénh nay chiém 1 byte va thoi gian thye hién 1énh 14 1 chu ky may
— Chittc nang : Trir ndi dung thanh ghi A vdi ndi dung thanh ghi Rn va trir cho c&
Carry, két qua hi trong thanh ghi A. Lénh ¢6 anh hudng dén thanh ghi trang thai.
Vi dy: Gia sir A ¢6 ndi dung 47h, ndi dung thanh ghi RO 14 32h va cér (C)=0, lénh:
SUBB A,R0 ;két qua nhu sau; (A) = 15h (C)=0.
Vi dy: Gid sir A c6 ndi dung 0B9h, thanh ghi RO ¢6 n6i dung 12 S5Ah va (C)=1, 1¢nh:
SUBB A,RO ;két qua nhir sau: (A) = 5Eh, (C) =0.
10. Lénh trir ndi dung thanh ghi A cho ndi dung é nhé tryc tiép :
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— Cha phap : SUBB A, direct
— M#& 1§nh :

1t jo Jo |1 o1 [o!l1
a7 |a6la5|ad4 | a3 ja2|al|al

— Lénh nay chiém 2 byte va thai gian thyc hién 1énh 12 1 chu ky may

— Chire ning: Trir ni dung thanh ghi A cho néi dung cia 6 nhé cé dija chi direct
va trir cho c& Carry, két qua chira & thanh ghi A. Lénh cé anh hudng dén thanh ghi
trang thai.
11. Lénh trir ngi dung thanh ghi A cho ndi dung 8 nhé gisn tiép :

— ChO phép : SUBB A,@Ri

- Mi 1é€nh :

[1Jofo[1]Jof1[1]i]

- Lénh nay chiém 1 byte va thdi gian thyrc hign 1énh 13 1 chu ky may

— Chtre niing: Trir n6i dung ctia thanh ghi A cho dir li§u cia & nhé 6 dja chi
chira trong thanh ghi Ri va trir cho ¢& carry, két qtia luu trit trong thanh ghi A. Lénh cé
anh hudng dén thanh ghi trang thai. '
12. Lénh trir ndi dung thanh ghi A cho dir li¢u tire thii 8 bit :

— Ca phép : SUBB A, #data (subbtract: trir)

- M Iénh :

1t o Jo [1 [o |1 |Jo loO
d7|dé6|d5[da|d3|d2(dl]|do
— Lénh nay chiém 2 byte va thoi gian thye hién 1énh 13 1 chu ky méy
— Chirc néing: Trir ndi dung thanh ghi A cho dit ligu 8 bit d0 dén d7 va trir cho c&
carry, két qiia luu trit trong A. Lénh ¢6 anh hudng dén thanh ghi trang thai.
13. Lénh ting n{i dung thanh ghi A :
— Ca phép : INC A (increment: ting 1&n 1 don vj)
— M4 1énh :

[ojofoloJoli{o]o0]
— Lénh nay chiém 1 byte va thoi gian thue hién 1énh 1a 1 chu ky méy
— Chire néing: Tang ndi dung thanh ghi A 18n 1.
Vidy Gid str A c6 ndi dung 35h, 1énh:
INCA :két quia nhu sau: (A) = 36h.
Vi dy: Gia sir A ¢é ndi dung FFh, 1énh:
INC A :két gqhia nhur sau; (A) = 00h.
14. Lénh ting n{i dung ciia thanh ghi :
— Ci phap : INC Rn
— Mi 1énh:

[0ToToJo[1[n2]|nlno|
— Lénh nay chiém 1 byte va thdi gian thyre hién 1énh 1a 1 chu ky may
— Chirc ning: Ting ndi dung thanh ghi Rn 1én 1.
15. Lénh ting ndi dung 6 nhé trye tiép :
— Ca phap : INC direct
— Mi lénh :

o0 [o [o [o jo [1 Jo [1
a7iabja5|ad4|ad|a2[al]al
— Lénh nay chiém 2 byte va thdi gian thyre hién 1énh la 1 chu k¥ may
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— Caphap : ADDC A, direct

— M4 1énh :
\70 0 |1 1 10 |1 |0 |1
a7la6|a5|ad a3 |a2(al]|ad
— Lénh nay chiém 2 byte va thoi gian thyc hign 1énh 1 1 chu ky mdy
— Chtre niing: Cong ndi dung cta & nhé c6 dia direct ndi dung thanh ghi A va bit
C, két qua chira & thanh ghi A. Lénh c6 &nh hudng dén thanh ghi trang thai.
Vi du 1: Gia st A ¢6 ndi dung 47h, 6 nhd 30h c6 ndi dung 32h va cor (C) = 0, 1énh:
ADDC A,30h :két qua nhu sau: (A) = 79h, (C) = 0.
Vi du 2: Gia sit A ¢6 ndi dung 0D9%h, 6 nho 30h cé ndi dung 12 OB8h, C:=1, 1énh:
ADDC A,30h :két qua nhu sau: (A) =92h, (C)=1.
7. Lénh cdng ndi dung 4 nhé gidn tiép vao thanh ghi A ¢6 bit carry :
— Cuphap : ADDC A,@Ri
— Mi 1énh :

folofi{1fofn1f1]il

— Lénh niy chiém 1 byte va thori gian thye hién 1énh 1a 1 chu k¥ may
— Chre ning : cdng ndi dung cia 6 nhd ¢6 dia chi chira trong thanh ghi Ri vii
thanh ghi A vai bit C, k%t qua luu trit trong thanh ghi A. Lénh ¢6 anh hudng dén thanh
ghi trang théai.
Vi du: Gia sir A ¢ ndi dung 47h, 6 nho 30h ¢é n6i dung 32h, RO ¢6 ndi dung 14 30h va
ctr (C) =0, ¢nh:
ADDC A,@RO ;két qua nhu sau: (A) =7%h, (C)=0.
Vi du: Gia sit A ¢é ngi dung 0D9h, 6 nhé 30h cé ndi dung 14 OB8h, RO ¢6 ni dung 30h
va (C) =1, 1§nh:
ADDC A,@RO ;két qua nhu sau: (A) = 92h, (C)=1.
8. Lénh cfng dir li¢u 8 bit vao thanh ghi A ¢6 bit carry :
-- Ca phap : ADDC A, #data ,
— M Iénh :

o (o J1 1 ]ol1 10 )0
d7 |d6 | d5[d4{d3 [d2|dl|dO|
— Lénh nay chiém 2 byte va thai gian thyc hién 1¢nh 1a 1 chu ky may.
_ Chirc nding: Cong dit ligu data 8 bit (d0 dén A7) véi ndi dung thanh ghi A va bit
C, két qua luu trix trong A, Lénh c6 anh hwdng dén thanh ghi trang thai.
9. Lénh trix thanh ghi A vdi thanh ghi :
— Cuaphap : SUBB A,Rn

— M4 Iénh :
[iTojo[1[1[n2]nl[n0]
— Lénh nay chiém 1 byte va thoi gian thyc hign 1¢nh 1a 1 chu ky may
— Chire nang : Trir ndi dung thanh ghi A v&i ndi dung thanh ghi Rn va trir cho co
Carry, két qua luu trong thanh ghi A. Lénh c6 anh hudng dén thanh ghi trang théi.
Vi du: Gia st A ¢6 n§i dung 47h, ndi dung thanh ghi RO 14 32h va co (C)=0, 1énh:
SUBB A,RO ;két qua nhu sau: (A) = 15h (C)=0.
Vi du: Gia sit A ¢6 ndi dung OB9h, thanh ghi RO ¢6 ni dung 1a 5Ah va (C)=1, ¢nh:
SUBB A,RO0 ;két qua nhu sau: (A) = 5Eh, (C) =0.
10. Lénh trir ndi dung thanh ghi A cho nji dung & nhé trye ti€ép :
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— Ca phap : SUBB A, direct
- Mai 1énh :

1 ]o Jo [1 Jo [1 o |1 |
a7 | a6 | a5 | a4 | a3 | a2 [al [ a0 |

— Lénh nay chiém 2 byte va thoi gian thire hién 1§nh 14 1 chu ky may

— Chre niing: Trir ndi dung thanh ghi A cho n§i dung ctia & nhd ¢é dia chi direct
va trir cho c& Carry, két qua chira & thanh ghi A. Lénh ¢é anh hudng dén thanh ghi
trang thai.

11. Lénh trir ndi dung thanh ghi A cho ndi dung 6 nhé gidn tiép :
— Cu phép : SUBB A,@Ri

— M4 1énh :
(ilofol1[0]1]115]

— Lénh nay chiém 1 byte va thoi gian thyc hién 1¢oh 14 1 chu k¥ méy

— Chire n#ng: Trir ndi dung cia thanh ghi A cho dir 1i¢u ciia 6 nhé ¢6 dia chi
chira trong thanh ghi Ri v trir cho c& carry, két qua luu trit trong thanh ghi A. Lénh c6
anh huong dén thanh ghi trang thai.
12. Lénh trir ndi dung thanh ghi A cho dir liu tirc thei 8 bit :

— Ca phép : SUBB A, #data (subbtract: trir)

— Mi 1€énh :

1 [0 Jo Jt {o [L 1o |O
47 d6 | a5 [d4[d3[d2|dl}|do
— Lénh nay chiém 2 byte va thdi gian thyce hign 1€nh 1a 1 chu ky may
— Chire nang: Trir ndi dung thanh ghi A cho di fiéu 8 bit d0 dén d7 va trir cho ¢
carry, két quia luu trit trong A. Lénh ¢6 anh hudng dén thanh ghi trang thai.
13. Lénh ting ndi dung thanh ghi A :
— Ct phép : INC A (increment: ting 1én 1 dom vj)
— M43 1énh :

[0fofojofol1i0]0]
- Lénh nay chiém 1 byte va thdi gian thyc hign 1énh 1a 1 chu ky may
— Chire ning: Tang ndi dung thanh ghi A 1én 1.
Vi du: Gia sir A ¢6 ndi dung 35h, 1¢nh:
INC A :két quia nhu sau: (A) = 36h.
Vi du: Gia sir A ¢6 ndi dung FFh, l1énh:
INC A ;két qiia nhur sau: (A) = 00h.
14. Lénh tiing ndi dung cia thanh ghi :
— Ca phéap : INC Rn
— Mi lénh:

[0]0J0J0]1[n2|nl|no0]
— Lénh nay chiém 1 byte va thai gian thye hién 1§nh 14 1 chu ky may
— Chire niing: Tang ndi dung thanh ghi Rn 1én 1.
15. Lénh ting ni dung & nhé trye tiép :
— Ca phép : INC direct
— Ma 1énh:

0 Jo [0 o0 [1 [0 [1
a7 |a6|a5)ad4|ald a2 |al}al
— Lénh nay chiém 2 byte va thai gian thye hién 1&nh 1a 1 chu ky may

Giao trinh Vi X0 Ly -34. Giang Bich Ngin



Trudmg Pai Hoc Céng Nghié¢p Tp.HCM

Khoa Bié&n

— Chite ning: Tiang ndi dung cia 6 nhé ¢é dja chi true tiép & byte thir 2 1én 1.
16. Lénh ting ndi dung & nh gidn tiép :
— Ci phap : INC @Ri

— M4 1énh :

[oToJoJoJof1]1]i}

- Lénh nay chiém 1 byte va th&i gian thyre hién 18nh 14 1 chu ky may
- Chire nfing: Ting ndi dung ctia 6 nhé cb dja chi chira trong thanh ghi Ri l1&én 1.
Vi du : Gia str ndi dung & nhé 30h 14 35h, thanh ghi RO ¢6 ndi dung 13 30h, 1&nh:
INC RO :két qua nhu sau: 6 nh¢ (30h) = 36h

17. Lénh ting nji dung con trd dir liéu Dptr :

- C1 phap : INC dptr

— M4 lénh :

[1ToT1Jofofo]t 1]

— Lénh nay chiém 1 byte va thai gian thye hién 1énh 1a 2 chu ky may
— Chire nang: Tang ndi dung cha thanh ghi con trd di liéu dptr 1&n 1,
18. Lénh giim n§i dung thanh ghi A :

— Caphap : DEC A
— Ma 1énh :

lojoloji1jo[1]ofo]

— Lénh nay chiém 1 byte va thdi gian thuc hién 1énh 14 1 chu ky may

— Chirc nang: Giam ndi dung thanh ghi A xuéng 1.

Vi dy: Gia sir A ¢6 ndi dung 35h, 1énh:
DEC A ;két qiia nhu sau: (A) = 34h.

Vi du: Gia sir A cod ndi dung 00h, 1énh;
DEC A ;két qia nhur sau: (A) = FFh.

19. Lénh gidm nji dung ciia thanh ghi :

- 1 phap : DEC Rn
— M4 1énh .

[0]0]0]1]1[n2]|nl][no0|

— Lénh nay chiém 1 byte va thoi gian thyc hién lénh 1a 1 chu ky may.

— Chirc niing: Giam ndi dung thanh ghi Rn xuéng 1.

Vi du : Gia st RO 14 35h, lénh:
DEC RO ;két qua nhtr sau: (R0) =34h.

20. Lénh gidm ndi dung & nhé trire tiép :

— Ch phap : DEC direct

- M4 1énh :

0

0

0

1

0

1

0

1

a7

a6

a5

ad

a3

a2

al

al

— Lénh ndy chiém 2 byte va thai gian thyc hién 1énh 14 1 chu k¥ mdy
— Chrre niing: Giam ndi dung cha 6 nhé cd dja chi direct & byte thir 2 xubng 1.
Vi duy: Gia st 6 nhd 30h ¢é ndi dung 1a 35h, 1énh:

DEC 30h ;két qui nhur sau: 8 nhé ¢6 dja chi 14 30h luu 34h.

21. L¢nh giam ndi dung 6 nhé gidn tiép :
— Ct phép : DEC @Ri

— M4 1énh :

[oJofofrlofr[1]i]
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— Lénh ndy chiém 1 byte va thii gian thyre hign 1§nh 14 1 chu ky may

— Chirc ning: Gidm ndi dung clia & nhé cé dja chi chira trong thanh ghi Ri xudng
1.
22. Lénh nhin thanh ghi A véi thanh ghi B :

— Ca phép : MUL AB

— M3 1&nh

[1foliTofol1Tol0]

— Lénh nay chiém 1 byte va thdi gian thyc hién 1§nh 12 4 chu ki méy

_ Chire ning: Noi dung ciia thanh ghi A nhén véi ndi dung ciia thanh ghi B, két
qua 14 mdt dit ligu 16 bit, 8 bit thip luu tri¥ trong thanh ghi A, 8 bit cao luu trit trong
thanh ghi B.
Vi du : Gia sir thanh ghi A c6 ndi dung 1a 50h,thanh ghi B ¢6 n$i dung 0AOh , lénh:

MUL AB ;Két qiia nhu sau: S0h* AOh:= 3200h thi (A) = 00 va (B) = 32h.

23. Lénh chia thanh ghi A cho thanh ghi B :

— Ch phip : DIV AB

— M4 1énh

[1JoloJoJoli]o]0]

- Lénh niy chiém 1 byte va thési gian thyc hién 1&énh la 4 chu k¥ méy

— Chire nang; Noi dung cua thanh ghi A chia cho ndi dung cia thanh ghi B, két
qua ctia phép chia luu trir trong thanh ghi A, s& dur v trir trong thanh ghi B. Lénh anh
hurémg dén thanh ghi trang théi: Bit C va bit OV bj x0a vé& 0, néu phép chia nay ma dir
liéu trong thanh ghi B = 00h thi ni dung thanh ghi A khdng thay dg)i, néi dung chira
trong thanh ghi B khing xdc dinh va bit OV = 1, bit Cy = 0.
24. Lénh diéu chinh thip phin ndi dung thanh ghi A :

— Caphap: DA A '

— M3 1énh :

[tf1foj1fof1]jo]0]

— Lénh nay chiém 1 byte va thai gian thyc hién 1énh 1a 4 chu ky may

— Chirc nfng: Néu 4 bit thip A3A2A1A0>9 hofic bit AC = 1thi A3A2ZA1A0 + 6,
két qua luu trer lai trong A. Néu 4 bit cao ATA6ASA4>9 hodic bit Cy = 1 thi ATA6ASA4
+ 6, két qua huu trér lai thanh ghi AL K#ét qua sau cung trong thanh ghi A 1a s6 BCD.
3.2.3 Nhém lénh logic
1. Lénh and thanh ghi A v&i thanh ghi :

— Cu phap : ANL A,Rn (and logic)

— MH l¢nh :

[(o]1lo]1]1In2|nl|no|
— Lénh nay chiém 1 byte va thai gian thye hi¢n 1énh 13 1 chu k¥ mdy
_ Chirc nang: Ni dung thanh ghi A and v6&i ndi dung thanh ghi Rn, két qua luu
trit trong thanh ghi A.
Vidy:
MOV A, #10110011b
MOV RO, #11001011b
ANL a, 10 ;két qua (A) = 1000001 1b
2. 2. Lénh and thanh ghi A v&i ndi dung & nhé trye tiép :
— Ch phép : ANL A, direct
— M3 lénh :
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(0 11 [0 |1 Jo 11 |0 |1
a7 |a6[a5|ad4 a3 |a2|allal
— Lénh nay chiém 2 byte va thai gian thyre hién 1énh 1a 1 chu ky may
— Chire niing: Néi dung thanh ghi A and véi ngi dung cha 6 nhd ¢6 dia chi direct,
két qua chira & thanh ghi A.
3, Lénh and thanh ghi A vé&i ndi dung & nhé gidn tiép :
— Chphdp : ANL A, @Ri
— Mi 1énh :

[oT1]JoJ1(ofi]1]i]
— Lénh nay chiém 1 byte va thoi gian thye hién 1§nh 13 1 chu ky may
— Chirc ning: N&i dung thanh ghi A and véi 6 nhd ¢6 dija chi chira trong thanh
ghi Ri, két qua luru trit trong thanh ghi A.
4. L.énh and thanh ghi A vé&i di¥ ligu tire théi 8 bit :
— Ct phép : ANL A, #data
— M4 18nh :

0 [1 [0 [t [0 [1 JoTo
d7 | dé6 [d5 [ d4 [d3|d2[d1[do
— Lénh nay chiém 2 byte va thdi gian thuc hién 1énh 14 1 chu k¥ may

— Chirc ning: N§i dung cia thanh ghi A and véi dit 1igu dO dén d7 , ké&t qua lru
trir trong thanh ghi A.

Vidu:
MOV A, #10110011b
ANL a, #00001111b ;két qua (A) = 00000011b

5. Lénh and nji dung 6 nhé trye ti€p véi ndi dung thanh ghi A :
— Ch phap : ANL direct, A
— M lénh ;

0 [t Jo |1 Jo o1 o
a7 |aG|a5|adla3 |a2|al}al
— Lénh niy chiém 2 byte va thdi gian thye hién 1énh 1a 1 chu k¥ mdy
— Chire ning: N6i dung & nhé c6 dia chi direct and vé&i ngi dung clia thanh ghi A,
két qia luru trit vao 6 nhd.
Vidu:
MOV A ,#10110011b
MOV 10h,#11110000b
ANL 10h,A ;két qua 6 nhé c6 dja chi 10h luu 10110000b.

6. Lénh and n§i dung & nhé trye tiép voi dir ligu tire thoi 8 bit :
— Cu phap : ANL direct, #data
— M3 énh :

0 |1 0 (1 {0 [0 j1 1
a7 |a6|a5|ad4 |a3 |a2 [al | al
d7|d6|d5](d4{d3|d2|dl|dO
— Lénh nay chiém 3 byte va thdi gian thue hién 1¢nh 1 2 chu ky may
— Chirc ning: Ni dung ciia 6 nhd c6 dia chi direct and véi 8 bit dir ligu 8 bit, két
qua luu trir vao 6 nhd.
7. Lénh or thanh ghi A véi thanh ghi :
— Caphap : ORL A, Rn
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— MaA 1énh :

[0]1]0]0[1[n2]nl [n0]
— Lé&nh nay chiém 1 byte va thoi gian thye hién 1énh 12 1 chu ky may
— Chirc ning: N&i dung thanh ghi A or véi ndi dung thanh ghi Rn, két qua luu triy
trong thanh ghi A.
Vidu:
MOV A #10110011b
MOV R0,#11001011b
ORI A, RO :két qua (A)=11111011b.
8. Lénh or thanh ghi A v&i ndi dung & nhé trye tiép :
— Cna phép : ORL A, direct
— M4 lénh :

o (1 |0 O J0 (1 |0 |1
a7 |ab|a5|ad|a3 a2 allad
— Lénh ndy chidm 2 byte va thoi gian thue hién 1énh 14 1 chu ky may
— Chire niing: Ndi dung thanh ghi A or vd&i ndi dung cida & nhé ¢é dia chi direct,
két quia chira & thanh ghi A.
9. Lénh or thanh ghi A véi ndi dung 6 nhé gidn tiép :
— Ca phap : ORL A, @Ri
— Mi 1énh :

[o]1]ofoJof1]1]i]
— Lénh nay chiém 1 byte va thai gian thyc hién 1énh 13 1 chu k¥ may
— Chfrc ning: N§i dung thanh ghi A or v&i 6 nhé c6 dia chi chia trong thanh ghi
Ri, két qua luu triY trong thanh ghi A.
10. Lénh or thanh ghi A v&i dir li¢u tire thei 8 bit <
- Caphip : ORL A, #data -
— M4 1énh :

0 |1 |10 (0 [0 |1 [O |O
d7 |d6 | d5 | d4 [d3 | d2 [ dl | dO
— Lénh nay chiém 2 byte va thai gian thye hién 1&énh 1a 1 chu ky may
— Chire ning: N$i dung cda thanh ghi A or v&i dir liéu 8 bit data (tir dO dén am),
két qua luru trlr trong thanh ghi A.
11. Lénh or ndi dung & nhé trye tiép véi ndi dung thanh ghi A :
— Ca phép : ORL direct, A
— M4 1énh ;

0 1 JoJoJoJo]1]o0

(a7 {a6]a5 a4 [a3 [a2]al [a0
— L.&nh nay chiém 2 byte va th&i gian thye hién 1énh 13 1 chu ky may
— Chirc ning: N$i dung 6 nhé& ¢d dia chi direct or véi ndi dung clia thanh ghi A,
két quia luu trif trong & nhd ¢6 dja chi direct.
12. Lénh or ndi dung & nhé trye tiép voi dir lidu tire thai 8 bit :
— Ca phap : ORL direct, #data
-~ Mi lénh :

o0 |1 Jo Jo [o Jo ]t |1
a7 |a6 |a5 (a4 a3 | a2 | al | a0
d7 |d6ids | d4 | d3 1 d2 | dl | d0O
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— Lénh nay chiém 3 byte va thai gian thyue hién 1énh 14 2 chu ky may

— Chire ning: N&i dung cia 6 nhé ¢6 dja chi direct or vai dir liéu 8 bit (tir dO dén
d7) & byte thir 3, két qua luu trit trong & nhé,
13. Lénh ex-or thanh ghi A vé&i thanh ghi :

— Ca phap : XRL A, Rn

— Ma3a lénh :

[0]1]1]0f1[n2{ni{no|
— Lénh nay chiém 1 byte va thdi gian thye hién 1énh 13 1 chu ky may
— Chire ning: Noi dung thanh ghi A ex-or v&i ndi dung thanh ghi Rn, két qua luu
trit trong thanh ghi A.
14. Lénh ex-or thanh ghi A v6i ngi dung 6 nhé trye tiép :
— Ci phép : XRL A, direct
— Mai 1énh :

0 [1 1 JoJo 1 Jo |1
a7 |a6 |aS5lad4 a3 |a2lal|al
— Lénh nay chiém 2 byte va thdi gian thyre hién 18nh 1a 1 chu k¥ may

— Chire nfing: N6i dung thanh ghi A ex-or v&i ndi dung ctia 6 nhd ¢6 dia chi
direct, két quia chira & thanh ghi A.
15. Lénh ex-or thanh ghi A véi ndi dung & nhé gidn tiép :

— Cu phép : XRL A, @Ri

— M4 1énh :

[oJa]1JoJola[1]i]

— Lénh nay chiém 1 byte va th&i gian thye hign 1énh 1a 1 chu ky may

— Chirc ning: Noi dung thanh ghi A ex-or v&i 6 nhd ¢6 dia chi chira trong thanh
ghi Ri, két qua lru trit trong thanh ghi A.
16. Lénh ex-or thanh ghi A v6i dir li¢u tdre thdi 8 bit :

— C1i phip : XRIL A, fidata

- MA 1énh :

0 |1 [1 [o o1 Jo [o
d7 | d6 | d5 | d4 1 d3 | d2 | dl | 4O
— Lénh nay chiém 2 byte va thdi gian thye hién 1énh 1a 1 chu ky may
— Chirc ning: Noi dung ciia thanh ghi A ex-or vai dit ligu datat, két qua luu trix
trong thanh ghi A.
17. Lénh ex-or n{i dung & nhd trye tiép v&i ndi dung thanh ghi A -
— Ca phap : XRL direct, A
— Ma 1énh :

0 (1 1 O |0 10 |1 [O
a7 |ab|a5|ad |al3 [a2|al|al
— Lénh nay chiém 2 byte va thdi gian thue hién 1&nh 14 1 chu ky may
— Chire nang: Ndi dung 6 nhé ¢6 dia chi direct ex-or vai ngi dung chia thanh ghi
A, két qua luu trit vao 6 nhé.

18. Lénh ex-or n{i dung & nhé trye tiép vé&i dix lidu tire thoi 8 bit ¢
= Cu phap : XRL direct, #data

— M4 lénh :
0 1 1 0 0 0 1 1
a7 |ab | a5 |jad a3 a2 |al | a0
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[d7[d6[d5[d4 |d3|d2 [dl[doO|
— Lénh nay chiém 3 byte va thdi gian thye hién 1énh 1a 2 chu k¥ may
- Chire ndng: N§i dung ciia 6 nhé ¢é dija chi direct ex-or véi 8 bit dir lidu data 8
bit, két qua luu trir vao & nhe.
19. Lénh x6a ndi dung thanh ghi A :
— C1 phap : CLLR A (¢clear a)
— M 1&€nh :
11100100
— Lénh nay chiém 1 byte va thoi gian thyc hign 1¢nh 1a 1 chu ky may
— Chirc nang: N§i dung thanh ghi A bing zero.
20. Lénh bi ndi dung thanh ghi A :
— Ci phap : CPL A (complement A)

— M4 lénh : o
[A]aifi]ifoT1{oTo]
— Lé&nh nay chiém 1 byte va th&i gian thyuc hién 1¢nh 1a 1 chu ky may
— Chire niing: N&i dung thanh ghi A duge 1y bu 1, két qua chira trong A.
Vidy:
MOV A ,#10110011b
CPL A :két qua (A) = 01001100b.
21. Lénh xoay trii n§i dung thanh ghi A :
— CO phap : RL A (rotate left)
— M4 lénh :

lojoj1jojojofi]1}
— Lénh nay chiém 1 byte va thdi gian thye hién 1énh 14 1 chu ky may
— Chirc ning: Ni dung thanh ghi A dugce xoay trii 1 bit.
Vidu:
MOV A #1011 0011b;
RL A :lénh thir nhét
Gia trj ban d3u ciia C ta khong cin quan tim dén két qua sau khi xoay thi (A) = 0110
0111b va c& (C) = 1 1a do bit A7 bing 1 chuyén sang.
RL A ;1énh thit 2
Két qua sau khi xoay thi (A) = 11001110b va c& (C) = 0 14 do bit A7 bang 0 chuyén
sang,
22. Lénh xoay tridi ndi dung thanh ghi A va bit carry :
— Caphip: RLCA
— M3 1énh ;

) lojof1]1[0]0[1]1]
— Lénh nay chiém 1 byte va thoi gian thire hi¢n 1¢nh 1a 1 chu k¥ may
— Chire nfing: Néi dung thanh ghi A va bit C dugc xoay trii 1 bit.
Vi du: Gia st cho cér C = 0 trude khi thye hign 1énh
MOV A #10110011b
RLC A :két qua (A) =01100110b va c& (C) =1
Vi du:
SETB C ;lam c& C biing 1
MOV A #00000000b
RLC A ;két qua (A) = 0000 0001b va cir (C) =0
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SETB C :lam c& C biing 1
RLC A :két qua (A) = 0000 0011b vacd (C)=0

SETB C ;lam c¢& C bing 1
RLC A ;két qua (A)=0111 1111bvacy (C)=0
SETB C ;lam c& C bing 1 (1an thir 8)
RLC A ;két qua (A)=11111111bvacd (C)=0
SETB C ;lam c& C biing 1 (lin thit 9)
RLC A ;kétqua (A)=11111111bvact (C)=1
O .
Cir C ;1am ¢& C bang 0
RI.C A ;két qua (A)=11111110bvacd (C) =1
23. Lénh xoay phaii nji dung thanh ghi A :
- Ci phép : RR A (rotate right)
- Ma& énh :

[oTo joJo[ofo]1]1]
— Lénh nay chiém 1 byte va thii gian thyc hién 1énh 12 1 chu ky may
— Chire néing: N§i dung thanh ghi A dugc xoay phai 1 bit ngugce voi 1gnh RL A.
24, Lénh xoay phai n§i dung thanh ghi A va bit carry :
— Ca phép : RRC A
— Mi 1énh :

(111 [1fojof1]o0]0]
~ Lénh nay chiém 1 byte va thoi gian thue hién 1énh 1a 1 chu ky mdy

— Chrre ning: N6i dung thanh ghi A va bit C dugce xoay phai 1 bit nguge vdi 1¢nh
RIL.C A.

25. L¢nh xoay thanh ghi A 4 bit :
— Caphip : SWAFP A
— Lénh nay chiém 1 byte va thoi gian thye hién 1énh 1a 1 chu ky may
— Chirc ning: hodn chuyén 4 bit thip va 4 bit cao trong thanh ghi A.
Vidu:
MOV A#3EH
SWAP A ;két qua (A) = E3H

3.2.4 . Nhém 1§¢nh xir Iy bit :
1. Lénh x6a bit carry :

— Caphép : CLRC

— Mi lénh :

- [1]1 [ofofofol1]1]
- Lénh nay chiém 1 byte va thoi gian thuc hién 1énh Ja 1 chu ky may
— Chirc nng: Xéa bit C v& 0.
2. L.énh x6a bit :
-- Ca phéap : CLR bit
— M4 1&nh :

1 |1 Jo [o o Jo |1 o
b7 | b6 [b5 | b4 [b3 | b2 [ bl | b0
— Lénh nay chiém 2 byte va thoi gian thye hién 18nh 14 1 chu ky méy
— Chire ning: X6a bit ¢6 dja chi duge xé4c dinh bdi byte thir 2 v& 0.
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3. Lénh ajt bit carry :
— Caphap : SETB C
— Mai 1gnh :

A1 [ofilofJof1]1]
-. Lénh nay chiém 1 byte va thdi gian thyc hién 1énh 14 1 chu ky may
— Chirc nang: Patbit C = 1.
4. L&nh a3t bit :
— ChO phap : SETB bit
— Ma énh :

1 1 |10 11 {0 (0 |1 jO
b7 {b6 (b5 | b4 | b3 [b2]|bl]|bl
— Lénh nay chiém 2 byte va th&i gian thye hién 18nh 14 1 chu ky méy
— Chire niing: it bit ¢6 dja chi duge xéc dinh bdi byte thir 2 1én 1.
S. Lénh bu bit carry :
~ Caphap : CPL C
— M4 1énh :

[(IToJ1J1JoJoj1]1]
— Lénh nay chiém 1 byte va théi gian thuc hién 1€nh 13 1 chu ky may
— Chirc néng: Bu bit carry, néutruée d6 C=1thiC =0, ngugc laiC=0thiC =

1.

6. Lénh b bit :
- Ca phap : CPL bit
— Ma4 1énh :

1 Jo [L [1]0 Jo [t [0 ]
b7 | b6 {b5 | bd | b3 | b2} bl | b0
— Lénh nay chiém 2 byte va th&i gian thye hién 18nh 14 1 chu k¥ may

— Chire ning: Bl bit ¢é dia chi x4c dinh bdi byte thir 2, néu trude a6 bit nay =0

thi két qua bit nay bing 1 va nguge lai néu truée d6 bing 1 thi nd s& bang 0.
7. Lénh and bit carry véi bit :

— Ci phap : ANL C, hit
— M4 1&nh :

1 10 t0 |0 |0 [0 [1 0O
b7 | b6 [b5 b4 | b3 | b2 | bl | bO
— Lénh nay chiém 2 byte va th&i gian thyc hién 1&énh 14 1 chu k may
— Chtre niing: Bit C and vd&i bit ¢6 dja chi duge xéc dinh bdi byte thir 2, két qua
chira & bit C.
8. Lénh and bit carry véi bi bit :
— Cu phap : ANL C, /bit
— M4 I¢nh :

1 t0o [1 |1 |O |O |O {0
b7 | b6 | b5 | bd b3 [b2|[bl [bO
— Lénh nay chiém 2 byte va théi gian thyc hién 1&nh 14 2 chu k¥ may
— Chize ning: Bit C and vé&i bl bit ¢é dia chi duge xéc dinh bdi byte thi 2, két
qué chira & bit C. )
9. Lénh or bit carry v&i bit :
— Cni phép : ORL C, bit
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= M 1énh ;

0 {1 |1 1 10 |0 |1 10 |
bB7|bo[b5| b4 | b3 | b2 bl bl
— Lénh nay chiém 2 byte va thdi gian thye hién 1énh 1a 2 chu ky may
— Chure ning: Bit C or v&i bit ¢6 dja chi duge xac dinh bdi byte thar 2, két qua
chira & bit C.
10. L&nh or bit carry véi ba bit :
-- Cua phap : ORL C, /bit
— M4 Iénh :

1 (0 41 {0 O |JO 10 |O
. b7{b6 | b5 (b4 (b3 |b2]|bl]|bl
- Lénh nay chiém 2 byte va thdi gian thye hién 1énh 14 2 chu ky may
= Chire néing: Bit C or vaéi b bit ¢6 dja chi duge xac dinh bdi byte thi 2, két qua
chira & bit C.,
11. Lénh di chuyén bit vao bit carry :
- Ci phip : MOV C, hit
— M3 Jénh :

1 (O 1 0O (0 |0 1 0
L71b6 | b5 |b4ib3 (b2 bl ]| b0

— Lénh nay chiém 2 byte va thdi gian thyc hién 1énh 13 1 chu ky may

— Chire naing: Bit ¢6 dia chi duge xdc dinh bai byte thit 2 duge chuyén vao bit C.
12, Lénh di chuyén bit carry vio bit :

— Cu phép : MOV bit, C

— M3 1énh :

1 |0 {0 31 (O |JO |1 0
b7 (b6 (b5 | b4 | b3 | b2 | bl | bO
— Lénh nay chiém 2 byte va thai gian thye hién 1énh Ia 2 chu ky may

— Chac ning: Bit C dugc chuyén vao bit ¢6 dja chi duge xac dinh bdi byte thir 2.

3.2.5. Nhém 1¢nh didu khién

1. Lénh goi chwong trinh con diing dia chi tuyét i :
— Cu phap : ACALL addrll
— M4 1énh :

AlO| A9 |AB]1 (0 [0 JO |1
a7 a6 |a5 (a4 |a3 (a2 [al | a0

— Lénh nay chiém 2 byte va thoi gian thye hién 1énh 13 2 chu ky may.

— Chtrc ning: Khi 1&nh nay duge thyc hién thi vi diéu khién & thye hién churong
trinh con tai dia chi addrl 1. Chuong trinh con khéng duge cich 18nh goi qua 2 kbyte.
Addr11 ctia chuong trinh con ¢6 thé thay béing nhan (tén ciia chuong trinh con).

— Cha y: Trwée khi nap dja chi méi vao thanh ghi PC thi dja chi ciia 1énh ké
trong chuong trinh chinh duge céit vao bd nhé ngin xép.

2. Lénh goi churong trinh con diing dia chi dai 16 bit :

— Ca phép : LCALL addrlé

— M4 1énh :
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Al5[Al14 [ A13 ] A12] A1l | A10} A9 | A8
a7 ab as ad a3 a2 al | a0

— Lénh nay chiém 3 byte va thoi gian thye hi¢n 1énh 1a 2 chu ky may

— Chre nang: Khi 1énh nay dugc thye hién thi vi diéu khién s& thyc hign chuong
trinh con tai dia chi addr16. Lénh nay cé thé goi chuong trinh con & déu ciing duge
trong ving 64kbyte. Addrl6 cta chuong trinh con c6 thé thay béing nhin (t&n cua
chuong trinh con).

— 16 bit dia chi A15 — A0 dugc nap vao PC, vi diéu khién s& thuc hién chwong
trinh con tai dja chi vira nap vao PC. Chu y: Truée khi nap dia chi vao thanh ghi PC thi
dja chi ctia 1énh ké trong chuong trinh chinh duge chit vao bd nha ngin xép.

3. Lénh tr& vé tir chwong trinh con :

— Chaphip: RET

— M4 1énh :

[ofoJ1]ofofo}1]0]

— Lénh nay chiém 1 byte va thoi gian thye hién 1énh 1a 2 chu ky méy

— Chirc ning: Lénh ndy s& két thuc chwong trinh con, vi diéu khién sé& tra lgi
chuong trinh chinh dé tiép tuc thye hién chuong trinh.

~ Chu v: 1&nh nay s& ldy dia chi cta 1¢nh ké a4 luu trong b nhd ngin xép (khi
thuc hién 1énh goi) tra lai cho thanh ghi PC & tiép tyc thyc hign chuong trinh chinh.
Khi viét chuwrong trinh con thi phéi luén ludn két thiic bing I¢nh ret.
4, Lénh trey vé tir chuong trinh con phyc vy ngét

— Ca phép : RETI

~ M4 lénh :

[oJoT1{1j0]0{1[0]
— Lénh nay chiém 1 byte va thdi gian thyce hién 18nh 14 2 chu ky mé
— Chirc niing: Lénh nay s& két thuc chuong trinh phuc vy ngfit, vi diéu khién s&
tréy lai chuong trinh chinh & tiép tuc thue hién chuong trinh.
5. Lénh nhay dang dia chi tuyét dbi :
- Ci phap : AIMP addril
= Mi& 1énh :

AlLO|A9|AR|O |0 (O [0 |1
a7 a6 (a5 (a4 (a3 |aZ|al [a0

— Lénh nay chiém 2 byte va thdi gian thire hién 1énh 13 2 chu ky may

— Y nghia cia 1énh: vi diéu khién s& nhiy dén dén dia chi addr11 dé thye hién
chuomg trinh tai d6. Addrll co thé thay thé bang nhan. Nhan hay dja chi nhay dén
khéng qua 2 kbyte.

~ 11 bit dia chi A10 — A0 dugc nap vao PC, c4c bit cao ciia PC khéng thay dbi,
vi diu khién s& nhay dén thyc hién 1énh tai dja chi PC mai viza nap.

— Lénh nay khac véi 1€nh goi chuong trinh con 1a khéng cht dia chi trdr v&. Noi
nhay dén khéng qua 2 kbyte so v&i 1énh nhay.
6. Lénh nhay dung dia chi 16 bit :

— Ca phap : LYMP addrl6

-- M4 1énh :
0 [0 Jo 0 _Jo o |1 o
[ A15 [ A14]| A13 ]| Al12 [ All | A10 A9 | AB
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(a7 |a6_|a5 |ad |a3 [a2 [al |a0 |
— Lénh nay chiém 3 byte va thai gian thyc hién 1§nh 1a 2 chu ky may
— Chire nang: vi didu khién s& nhiy dén dia chi addr16 dé thyc hién chuong trinh
tai d6. Noi nhay dén tiy ¥ niim trong ving 64 kbyte.
7. Lénh nhay trong d6i :
- Ch phap : STMP rel
— M4 1énh :

1 [0 [o[o}loJolo]o
|r7 [r6 [r5[r4d |r3 (12 |1l [rO
~ Lénh nay chiém 2 byte va th&i gian thye hién 1§¢nh 14 2 chu ky may

— Chirc ning: vi diéu khién s& nhay dén 1énh c6 dja chi tuong dbi (rel) dé thye
hién tiép. C6 thé thay thé rel biing nhan.

— Lénh nay chi nhay trong tgém virc 256 byte: ¢6 thé nhay t&i 128 byte va c6 thé
" nhay lbi 128 byte. Khi tAm vyc nhay xa hon ta nén ding 1¢nh ATMP hay LIMP,

— Chi ¥ rel [relative: tuong ddi]: céc 1énh ¢6 xuét hign “rel” déu lién quan dén
1énh nhay: noi nhay dén duge tinh bing cich 14y ndi dung cta PC cdng voi s6 luong
byte cila chc 1énh nAm gifta lénh nhay va noi nhay dén. Chang ta khéng cin quan tim
dén didu nay vi chuong trinh bién dich ciia may tinh s& tinh gilp ching ta.
8. Lénh nhay gidn tiép :

— Ct phép : JMP @A + DPTR
— M4 1énh :

fol1 TiJ1joJoft]1}
— Lénh nay chiém 1 byte va thoi gian thyc hién 1¢nh 1a 2 chu ky may

- Cé'n’rc niing: }énh s& nhay dén noi cé dia chi bing ndi dung cia A cdng vai dptr
d

tiép tyc thuc hién chuong trinh tai do. .

9. Lénh nhay néu c& Z =1 (ndi dung thanh ghi A bang 0) :
- CO phap : JZ rel (jump zero)
— M4 lénh :

o1 JiJoJo[o]o]O
76 |r5ird|(r3|r2irl rD
— Lénh nay chiém 2 byte va thisi gian thuc hién 1énh 1a 2 chu ky may

— Chire ning: néu bit Z = 1 thi vi diéu khién s& nhay dén thue hign chuong trinh
tai dia chi rel (thda didu kién), néu Z = 0 thi vi didu khién s& tiép tuc thyre hién 1gnh ké
(khéng thoa didu kién).
10. Lénh nhay néu c& Z = 0 (ndi dung thanh ghi A khéc 0):

— Ch phap : JNZ rel

— Mi 1énh :

of{1 (|1 ([14i0 |0 ([0 |0
7|6 |5 |r4dlr3|[c2irl |0 '
- Lénh nay chiém 2 byte va thdi gian thue hién 1énh 14 2 chu kjy may

— Chirc niing: néu Z = 0 thi vi didu khién s& nhay dén thyc hién chuong trinh tai
dja chi rel.

11. Lénh nhay néu bit carry = 1 :
— Cu phap : JC rel
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— M4 1&nh :

o (1 JoJo]olo][0]0]
7 (6 )r5 4|3 {r2|rl1}r0
— Lénh nay chiém 2 byte va thoi gian thye hi¢n 1¢nh 1a 2 chu k¥ may
— Chirc ning: néu bit carry C=1thi vi didu khidn s& nhay dén thyc hién chuong
trinh tai dja chi rel.
.12. Lénh nhay néu bit carry =0 :
— Ca phap : JNC rel
— M 1énh :

o [1 {o]1]0 ][00 (O
[r7 [r6ir5({rd [r3[r2|rl [rO
_ Lénh ndy chiém 2 byte va thi gian thyc hién 1¢nh 14 2 chu ky may
. _ Chire ning: néu bit carry C = 0 thi vi diéu khién s& nhay dén thyc hi¢n chuong
trinh tai dia chi rel.
13. Lénh nhay néu bit =1 :
— Cu phéap ; JB bit, rel
— M3 1énh :

0 |0 [1 [0 10 ]O |0 }0
b7 [b6 b5 (b4 b3 b2 [bl|bO
7 |6 [r5 jrd |3 |12 {r]l |0

— Lénh nay chiém 3 byte va thai gian thuc hi¢n 1¢nh 13 2 chu ky mdy

— Chirc niing: néu ndi dung cua bit c6 dia chi bit [duge xéc dinh bdi byte thi 2]
bing 1 thi vi didu khién s& nhay dén thuce hién chuong trinh tai dia chi rel.
14. Lénh nhay néu bit=0:

— Ct phap : JNB bit, rel

— M4 1énh :

oo [1 [1]0e o ]o |0
b7 | b6 | b5 | b4 | b3 b2 | bl | BO
r7 |6 |5 |rd |13 |2 |1l | 1O |

— Lénh nay chiém 3 byte va thoi gian thye hién 1&nh 14 2 chu ky may

— Chirc ning: néu ndi dung cuia bit c6 dia chi bit [duge xéc dinh bdi byte thi 2]
biing 0 thi vi didu khién s& nhay dén thyc hi¢n chuong trinh tai dia chi bing rel.
15. Lénh nhay néu bit = 1 va x6a bit :

— Cu phap : JBC bit, rel

— M3 1énh :

o jo Jo [1 Jo jo [0 |O |
b7 | b6 [ b5 | b4 [ b3 | b2 | bl | bO
r7 |r6 |r5 {rd |13 [r2 {rl |10
— Lénh nay chiém 3 byte va thoi gian thuc hién 1¢nh ]a 2 chu ky mdy

— Chire nfing: néu bit duge xac dinh bai byte thir 2 béng 1 thi bit nay dugc x6a vé
0 va vi didu khién s& nhay dén thmze hién chuong trinh tai dia chi rel.
16. Lé&nh so sanh 6 nh& tryc tiép vai ndi dung thanh ghi A :

— Ca phdp : CINE A, direct, rel (compare jump if not equal)

— M I¢nh :
[ fo[r Tt foTrfoljo]
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a7 |a6la5[ad4[a3 a2 [al {al
r7 1r6 |5 {rd4 {13 |2 |rl |10

— Lénh nay chiém 3 byte va th&i gian thyc hién 1énh 13 2 chu ky may

— Chirc ndng: 1énh nay anh hudng dén c& C va thye hién viéc nhay nhu sau:

— Néu néi dung cia A = ndi dung ctia 6 nhé co dja chi direct thi bit C = 0.

- Néu ndi dung cta A < ndi dung ctia 6 nhd cd dia chi direct thi bit C = 1.

— Néu ndi dung chia A khac ndi dung ctia & nhé ¢é dia chi direct thi 1§nh s& nhay
dén va thye hién 1&nh tai dija chi rel.

— Néu ndi dung ctiia A bdng ndi dung ciia & nhé cé dja chi direct thi khéng nhay
va lam 1&nh ke.
17. Lénh so sdnh dit liéu tirc thai v&i ndi dung thanh ghi A -

— Ci phép : CINE A, #data, rel

— M4 1&nh :

1 10 [t J1 |O {1 [0 |O
d7[d61d5[d4 |1d3 |d2 41 do
™7 |16 [r5 Jrd4 |3 |12 |rl |10
— Lénh nay chigém 3 byte va théi gian thye hién 1énh 14 2 chu ki may
— Chire niing: 1&nh nay anh hudmg dén c& C va thue hién viée nhay nhu sau:
— Néu ndi dung ciia A = data 8 bit thi bit C=0.
— Néu ndi dung ciia A < data 8 bit thi bit C = 1.
— Néu ndi dung cia A khic data 8 bit thi 1&nh s& nhay dén thire hién 1énh tai dja
chi rel.
— Néu néi dung ctia A biing data 8 bit thi khong nhiy va 1am 1énh ké.
18. Lénh so sénh dir liéu tic thdn vdi ndi dung thanh ghi :
— Ca phdp : CITNE Rn, #data, rel
— M4 1énh :

1 [0 [1 [1 |1 [n2{nl|no
d7 |d6 |d51d4 [d3 |d2|dl ] do
r7 |r6 (5 [r4 {13 (12 |rl |10

— Lénh nay chiém 3 byte va thdi gian thuce hién 18nh 14 2 chu k¥ may

— Chire niing;: 1énh ndy anh hudmg dén c& C va thyc hién viéc nhay nhur sau:

— Néu ndi dung cia thanh ghi Rn > data 8 bit thi bit C = 0.

— Néu ndi dung cta thanh ghi Rn < data 8 bit thi bit C = 1.

— Néu ndi dung ctia thanh ghi Rn khéc data 8 bit thi 1énh s& nhay dén thye hign
1&nh tai dia chi rel. .

— Néu ndi dung ctia thanh ghi Rn bing data 8 bit thi khéng nhay va lam 1énh ké.
19. Lénh so sanh dir liéu tirc thai véi dir ligu gidn tiép :

— Cua phap : CINE @RI, #data, rel

— M 1énh :

1 J0 |1 [1 [o [1 [1]i
d7 |[d6|d5|d4 [d3 1 d2|dl[do
716 lr5 |4 |3 |2 |rl ;10
— Lénh nay chiém 3 byte va thdi gian thyc hién 1énh 12 2 chu ky may

— Chirc ning: lénh nay anh hudng dén c& C va thuc hién viée nhay nhu sau:

— Néu ndi dung ctia & nhé ¢6 dja chi luu trong thanh ghi Ri = data 8 bit thi bit C
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=0.

— Néu ndi dung cia 6 nhé ¢ dja chi luu trong thanh ghi Ri < data 8 bit thi bit C

-1 .

— Néu ndi dung clia 6 nhé& c6 dja chi luu trong thanh ghi Ri khéc data 8 bit thi
1énh s& nhay dén thyre hién 1énh tai dja chi rel. ‘

— Néu ndi dung ciia & nhé c6 dja chi liru trong thanh ghi Ri bing data 8 bit thi
khéng nhdy va lam 1&nh ké.
20. Lénh giam thanh ghi va nhay :

— Ci phép : DJNZ Rn, rel (decrement and jump if not zero)

— M3 1énh :
it |1 (01 |1 |n2[nl :i{
7|6 |5 ed |3 (2 |rl (10
— Lénh nay chiém 2 byte va th&i gian thyc hién 1&nh la 2 chu ky may
_ Chirc ning: N§i dung ctia thanh ghi Rn giam di 1 va néu két qua trong thanh
ghi Rn sau khi gidm khac 0 thi vi diéu khién s& thyc hién chirong trinh tai dia chi rel,
néu két qua bing 0 thi vi diéu khién s& tiép tyc thyc hién 1énh ké.
21. Lénh gidm & nh& tryc tiép va nhay :
— Ca phép : DINZ direct, rel
— M4 lénh :

1 T1 Jo 1 Jo 1 jo |1
a7 |ab|{a5|a4|al a2 |al|ald
t7 |6 [r5 [rd {3 [r2[r1 110

— Lénh nay chiém 3 byte va thdi gian thyc hi¢n lénh 12 2 chu ki may

— Chirc nang: Néu ndi dung ciia & nhé c6 dja chi direct gidam di 1 va néu két qui
sau khi giam khéc 0 thi vi diéu khién s& thyre hign chuong trinh tai dja chi rel, nguge lai
néu két qua béng 0 thi vi didu khién s& tiép tuc thyre hién 1énh ké.
22. Lénh Nop :

— C1h phap : NOP

— Mi lénh :

[o[o jo[olofojo]o]
— Lénh nay chiém 1 byte va thii gian thyc hién 1énh 1 1 chu ky méay
— Chirc ning: N6i dung ciia PC ting lén 1 va tiép tuc thuc hién 1énh tiép theo.
3.3 Khudn dang cia chuong trinh hop ngit:

Céc chuong trinh hgp ngir chira: i
— Céc 1énh(instruction) ctia bd vi xir 1y, b vi didu khién
— Céc chi din (directive) cia trinh dich hgp nglr
— Céc didu khién (control) cta trinh dich hgp ngit.
— Céc cha thich (comment).
Khudn dang tdng quat cia mdi dong 1énh nhur sau:
[Nhéin:] ma goi nhé [ Todn bang][,Todn hang](...]{;chi thich]
Nhiin : biéu thi dja chi ca 1énh hoZc dir liéu theo sau
— Nhin 13 mét loai ky hiéu va dugc nhén dang biing ddu : (két thic nhén)
— MGt ky higu hodic nhiin phai bat diu biing 1 ky tir chir hodc ddu (?) hoiic diu
néi dudi () va tiép theo phai 1a cdc ky tyr chit, céc sb, cde diu (?) hodic (_).
— Nhin cé thf dai 31 ky tu & dang chir thudmg holic chir in.
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— Nhin khéng thé tring véi ede tir khéa ( cac ma goi nhd, cac chi din, cic toan
tir ho#ic cac ky hiéu tién dinh nghia).
Mai ggi nhé: cia lénh hode chi dén cia trinh dich hop theo sau nhin,

— Céc thi dy v& ma goi nhé ctia 1énh 12 ADD, MOV, DIV, INC...
Todn hang: Theo sau mi goi nhé. Trudmg todn hang chira dia chi hogc dit ligu ma 1énh
8& sir dung.
Chi thich: C4c ghi chu dé 1am rd chuong trinh duge diit trong trudmg chi thich & cubi
dong 1énh. '

- Céc chii thich cdn phai bit ddu bing ddu chdm phiy(;). Cac chi thich cé thé
chiém nhiu dong riéng va cling phai bit ddu bing ddu chdm phiy (;).
3.3.1 Céc ky hidu dic biét:
Puge ding cho cac kidu dinh dia chi thanh ghi. Céc ky higu nay bao gém A, RO dén
R7, DPTR, PC, C v AB. Diu $ ciing 1a 1 ky hiéu dic bi¢t dugc ding dé tham chiéu
dén gia trj hién hanh cia bg dém vj tri.
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Chuong 4: B§ dinh théi Timer

4.1 G1OI THIEU:

M&t bd dinh thoi 1a mot chudi cac flipflop voi mdi flipflop la mét mach chia 2, chudbi
nay nhin tin higu ngd vio lam ngudn xung clock. Xung clock d4t vao flippop thir nhit,
- flippop nay chia déi tén s xung clock. Ngd ra cia flippop thir nhit tr& thanh ngudn

xung clock cho flippop thir hai, ngudn xung clock ndy ciing dwoc chia cho hai... Vi mbi
mét thng ké tiép nhau ddu chia cho hai nén mt bd dinh thoi c6 n ting s& chia tin s6
xung clock & ngd vao ciia b$ nay cho 2"

B6 dinh thai dit dém thoi gian hay dém sy kign déu dém tang. Gié trj bét ddu dém duge
xéc dinh bai phdn mém. Khi bd dinh thai dém hét thi chuong trinh s& bt tic cd trdn,
du higu cho phép thye hién chuong trinh tiép theo.

Vi dy Timer 16 bit ¢6 thé dém dén tir FFFFH sang 0000H.
Hoat dfng ciia Timer don gian 3 bit dugc minh hoa nhir sau:

Timer Flip Flops(3)

Flag FF
D _Qa_‘ L D t:-;,.l L D QQJ L D Ob—
clockdy Qb—«p @ > Bl—a @G— ﬁ
1.SB MSB Flag
Clock _—
| |
Qo (LSB)
0 2 M3 7 -
O
— ) B
Qa2 l i
Count | i —
Flag___| | 1 | | | |

I
Trong hinh trén méi tang 12 mdt FF loai D pha dinh téc ddng canh xu-f'nng dugce l;;Jt
d6ng & ché @5 chia cho 2 (ngd ra Q\ duge ndi vao D). flad FF 12 mot b chot don gidn
loai D duge set bai tng cudi cing trong Timer. Trong biéu b thai gian, ting dhu dbi
trang thai & 3= tin sb clock, ting thi hai ddi trang thai & tAn s6 34 tin sb clock . . . 86 dém
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durge biét & dang thip phin va duge kiém tra lai d& dang bdi vigc kiém tra céc ting ciia
3 FE. Vi du s6 dém “4” xuit hign khi Q2=1, Q1=0, Q0=0 (4,¢=100,).
89C51 ¢6 2 timer 16bit, mdi timer co 4 ché d§ lam viée
« Timer duge sir dung dé:
— Pinh khoang thi gian
— Pém sy kién
— Phat the 46 baud cho port ndi tiép
- Timer dugc truy cip khi sir dung céc thanh ghi chirc ning dic bigt: TCON,
TMOD, THO, TLO, TH1, TLI1
4.2 Cic thanh ghi ding cho Timer
4.2.1 Thanh ghi ché 4} dinh thixi TMOD (Timer Mode Register)
Thanh ghi TMOD la thanh ghi 8 bit gdm c6 4 bit thip dwgc thiét 1ip danh cho bd
Timer 0 v 4 bit cao danh cho Timer 1, Trong 46 hai bit thip cua chiing ding 4é thiét
lap ché db ciia bd dinh thoi, con 2 bit cao diing dé xé4c dinh phép toan.

Bit Name Timer Description
7 GATE 1 Khi GATE = 1, Timer chi ldm viéc khi INT1=1
6 C/T 1 Bit cho dém sy kién hay ghi gid

C/T =1 : Dém sy kién
C/T = 0 : Ghi gi®r déu diin

5 M1 1 Bit chon mode ctia Timer 1
4 MO 1 Bit chon mode cha Timer 1
3 GATE |0 Bit cong ciia Timer 0
2 C/T 0 Bit chon Counter/Timer ciia Timer 0
1 M1 0 Bit chon mode ciia Timer 0
] MO 0 Bit chon mode cia Timer 0
Céu tric thanh ghi TMOD:
(MSB) (MSB)
GATE ] CT_ | M1 M0 |[GATE] </ | M1 | MO
Timerl i Timer0

Gate: bit m& cbng cho timer

_ Khi Gate=1: Timer/Counterx chi hoat déng khi chin INTx & mirc 1(phin cimg) va
bit TRx =1 (trong thanh ghi TCON)

— Khi Gate=0; Timerx hoat d¢ng khi bit TRx=1

Ghi chd: X = 0,1

—  TEx: TRO hofic TR1
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— Timerx: Timer 0 hofc Timer 1

C/T : bit chon Timer hay Counter

— CfT=1 : chon Counter (d&m sy kién)

— C/T=0 : chon Timer (dinh khoang thini gian)
M1,M0 : céc bit chon ché d&

M1 - | MO | MODE | DESCRIFTION

0 0 0 Ché 46 dinh thai 13 bit

0 1 1 Ché 46 dinh th¥i 16 bit

1 0 2 Ché d& dinh th&i 8 bit ty djng nap lai
1 1 3 Ché a0 dinh thai chia xé

Vi du: Cho biét ché d6 hogt ddng cua cac Timer 0 va Timer 1.

2) MOV TMOD, #01H b) MOV TMOD, #20H  ¢) MOV TMDO, #12H

Lai gidi: Ching ta chuyén 4bi gid trj tir sé Hex sang nhj phén va d6i chiéu hinh 93 ta
cﬁ-

a) TMOD = 0000 0001, ché d9 1 ctia by dinh thei Timer 0 duge chon.

b) TMOD = 0010 0000, ché 4§ 1 ciia bd dinh thoi Timer 1 duge chon.

¢) TMOD = 0001 0010, ché d5 1 ciia b§ dinh thari Timer 0 va ché d§ 1 cua
Timer 1 duge chon.

Vi dy: Cho biét gi4 trj ciin nap cho thanh ghi TMOD dé

Timer 0 14 bd dinh thai gian 16 bit, duge didu khidn bing phan mém (bit TRO).
Timer 1 14 bd dém xung 13 bit, duge didu khién bing phén cimg (chan INT1Y)
Lai giai:

TMOD = 1100 0001B = C1H

4.2.2 Thanh ghi diéu khién d]nh thei TCON (Timer Control Register)

Thanh ghi TCON chita céc bit trang thai va diéu khién cho Timer 0 va Timer 1.
Puge dia chi hoa timng bit

Bit, Symbol Bit Description
' Address '

TCONM.7 | TF1 8FH Cé& tran cta Timer 1 (TF1=1: timer 1 bi tran)

TCON.6 | TR 8EH Bit ditu khién hoat ddng cia Timer 1
(TR1=0:Timer 1 dimg, TR1=1:Timer 1 chay

TCON.5 | TFO 8DH C& tran ciia Timer O(TFO=1: timer 1 bj tran)

TCON.4 | TRO 8CH Bit didu khién hoat d&dng Timer 0
(TRO=0:;Timer 0 dimg, TRO=1:Timer 0 chay)

TCON.3 |IEl 8BH Cér ngét ngoai 1(IE1=1: khi tin hiéu ngit xudg
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hién tai chn INT1\)

TCON2 |IT1 8ATL Bit diéu khién chon kiéu téc déng cia tin hi¢y
ngit ngoai 1

IT1 = 0: Ngit ngoai 0 kich khoi mire thap
IT1 = 1: Ngit ngoai 0 kich khéi canh 4m

TCON.1 | IEO 89H Co nght ngoai O(TEO=1: khi tin hi¢u ngit xuit
hién tai chin INTO\)
TCON ITO 88H Bit didu khifn chon kidu tic déng cua tin higu

nglt ngoai 0.
ITO = 0: Ngit ngoai 0 kich khoi mirc thip

ITO = 1: Ngit ngoii 0 kich kh&i canh &m

4.2.3 Cic ché dd hoat dfng cia TIMER
4.2.3.1 Ché 4§ 0:

Timer Clock -
| TLx(5bit)| THx (8 bit) o TFx
Overflow

— Ché dd dinh théi 13bit.

— Sirdung 8 bit cia thanh ghi THx va 5bit thip cta thanh ghi TLx

— Gié trj dém duge 1a tir 0000 1FFFH nghfa la tir 0 ¢én 2'° -1 = 8191, Thdi gian dinh
thoi: tir 1. Tpimer dén 2'* nghid 12 tir 1 dén 8192 Tyimer.

— Thanh ghi THx va TLx chira gid trj ctia by dinh thai.

— Khi c6 xung clock, bd dinh thei bat ddu dém 1én tir gid tri chita trong THx/TLx.

— Xay ra tran (TFx = 1) khi s6 @ém chuyén tir IFFFH sang 0000H va viéc dém s& tiép
tuc dém 18n tir gid tri 0000H.

4.2.3.2 Ché a4 1:

Timer Clock
] TLx (8 bit)| THx (8 bit) » TFx

Overflow

— Ché 45 dinh thdi 16 bit

— Trong ché 4 nay sir dung cd 2 thanh ghi THx va TLx aé tao ra bd dinh thei.

_ Gia trj 4ém duoc 1a tir 0000—-FFFFH nghia 1a tir 0 dén 2'° -1 = 65535. Thoi gian
dinh thoi: 6 1. Trimer dén 2'° nghif 12 tir 1 dén 65536 T\imer-

— Xay ra tran (TFx = 1) khi 56 @ém chuyén tir FFFFH sang 0000H va vige dém s& tiép
tuc dém 12n tir gia tri 0000H.
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4.2.3.3 Ché 4j 2:

Timer Clock | TL x (8 bit) J TFx
T *+ Overflow
TH x (8 bit)

— Ché d6 dinh théi 8 bit ty ddng nap lai.

— Sir dyng thanh ghi TLx dé tao ra b djnh thoi.

— Gié trj dém dugce 1A tir 00—>FFH nghia 1a tir 0 dén 2* -1 = 255. Thdi gian djnh thdi: tir
1. Trimer d&n 2% nghid 12 tir 1 dén 256 T e

— Thanh ghi TLx chira gi4 tri cia bd dinh théi va thanh ghi THx chia gia tri s& duge
diing d¢ nap lai cho bd dinh thai.

— Khi c6 xung clock, bd dinh thai bit ddu dém lén tir gid trj chira trong TLx (THx
khéing thay d6i gia trj)

— Xay ra tran (TFx = 1) khi sé dém chuyén tir FFH sang 00H, déng th&i gi4 tri trong
THx s& duge nap vao TLx va viéc dém s& tiép tyc dém 1én tir gia trji chira trong thanh
ghi TLx (gid tri nay bang v&i gid tri clia THx)

4.2.3.4 Ché dp 3:

Timer Clock

TL1 (B bit)| THI (8 bit) | —
Timer Clock -
o TL1 (B bit) o TFO
f12Fpse
» THO (8 bit) TF1
Overilow

— Ché d6 dinh thsi chia xé
— B dinh thai 0 duge chia ra:
B& dinh thii 8 bit thir 1:
Sir dung thanh ghi TL.O @& tao ra bj dinh thi.
Gid trj dém duge 1 tir 00—»FFH nghia 14 tir 0 &én 2° -1 = 255. Thoi gian dinh thi:
tir 1. Times dén 2% nghifl 14 tir 1 dén 256Tyimer-
Thanh ghi TLO chira gi4 trj ctia bd dinh thai
Khi ¢ xung clock, b dinh théi bit diu dém 1én tir gid tri chira trong TLO _
Xay ra tran (TFO = 1) khi s& d&m chuyén tir FFH sang 00H, va viéc dém s& tiép
tuc dém 1én tir gid 00H.
B dinh thoi 8 bit thir 2:
% Sir dung thanh ghi THO dé tao ra b$ dinh thai.
> Gid trj dém duoc 1a tir 00—FFH nghia 12 tir 0 dén 2* -1 = 255. Thei gian dinh théi:
it 1. Trimer dén 2° nghid 1a tir 1 dén 256 Tyimer-

YYV VYV
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% Thanh ghi THO chita gia trj cia bg dinh thai
% Khi co xung clock, bd dinh thoi bit diu dém lén tir gid tri chira trong THO
% Xay ra tran (TF1 = 1) khi s6 dém chuyén tir FFH sang 00H, va vigc dém s€ tiép
tuc dém 1&n tir gid 00H
B0 dinh thei 8 bit thir 1:
¥ L bd dinh thei 16 bit. _
> Khéng hogt dong & ché 44 3 nhung c6 thé hoat ding céc ché dj khic (ché 45 0, 1,
2)
» Khéng c6 c& bao tran nhu cic by dinh thai khéc.
4.2.4 Ngubn tgo xung nhjp cho bj dinh théi

Cé 2 ngudn xung nhip c6 thé duge sir dung va né dugc chon bing bit C/T trong thanh
ghi TMOD khi khéi ddng timer.

4.2.4.1 Xung nhijp djoh khodng thoi gian:

12MHz :r"l'|1'~A-'[E-I’I‘."__fDﬁlD'llll2
On Chigfkc Timer
- Oscillator - Clock
+12 T-«.,‘____'_
TO or
T1
pin T

0 = Up (internal Timing)
1 = Down (Event

— Khi C/T =0 thi timer dugc dang dé dinh khodng thési gian.

— Ngudn xung nhip duge liy tir by dao dong trén chip dua qua mdt by chia 12 aé giam
dén tin sb thich hop cho phan 1ém céc tmg dyng.

—  fiimer= fosc/12. .

— Thiri gian djnh théi 13 khodng théi gian dugc tinh tir lae b dinh thii bt diu dém lén
( tir gia tri chira trong céc thanh ghi THxX/TLXx) cho dén lic bj dinh thoi bt déu tran(
thi gian nay phy thudc vao gia trj ban ddu duge nap cho céc thanh ghi THx va TLx)

Vidu:

Hay tim tin sé déng b va chu ky cia b dinh thai cho cac hé dya trén 8051 vai cae thn
s6 thach anh sau:

B{ daoding R .

a) 12MHz 12 Tén s& ddng hd cla b
b) 16MHz thach anh » — dinh théi
¢) 11,0592MHz
Lii gidi:

1 1

= — = T — =

a) S The \2MHz = \MHzva T, TN s
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1 1

=— =1,111Mz = =10,75
b) Sfrimer 75 % 16MHz =1,1 V& Tryper 33302 s
1 1
=—xl1l = 921,6kHz va Ty, = ————— =1,085
©) Srimer = 13 *110592MHz ZVE Lrmer = 0,9216MHz e

4.2.4.2 Xung nhjp dém sy kién:

— Khi C/T =1 thi b6 djnh thai dung dé dém sy kién

— Xung nhip dugc 14y tir xung kich thich bén ngoai théng qua ngd TO hodic T1.
— TAn s6 kich thich t6i da cho phép tai chin To va T,

— f??MER
fTO,Tl(MAX y = '2

— 86 lugng su kién (s6 xung) ma b6 dinh thdi dém duoc s& dugce chira trong céc thanh
ghi THx/TLXx, gi4 tri trong cac thanh ghi ndy s& ting theo mdi xung kich bén ngoai tai
TO va T1.

— Mét kich thich duge goi 1a 1 xung khi x4y ra sy chuyén trang thai tir 1 xubng 0 &
chén TO hodc T1. -

Vi dy: tinh tin sb kich thich téi da cho phép tai chan TO va T1 trén chip 8051 v6i tin sb
thach anh nhu sau: 11,0592MHz, 12MHz va 16MHz=.

9216 KH.
ﬁ"o,ﬂ(Mu) = Iﬂ:‘;@ = 222002 460,8KH=
Jrommany = % = gﬂﬂ-ﬂ =4608KHz
1,333MH.
Jromman = _{Hgﬁ = —“—'2'"—2 = 666,5KHz

4.3 Khoi ddng, dirng va diéu khién Timer

Bit TRx trong thanh ghi TCON duge diéu khién boi phin mém dé bit diu
ho#c két thiic c4c Timer.

Céch 1:

Pé bit diu céc Timer ta sct bit TRx va dé két thic Timer ta Clear TRx.

Vi dy Timer 0 duge bit ddu bai 1énh SETB TRO va dugc két thac bai 1énh
CLR TRO (bit Gate= 0).

Bit TRx bj xéa sau sy reset hé théng, do d6 cac Timer bi cim bing sy mic
dinh.

Cach 2:

Dé& didu khién céc Timer 1a ding bit GATE trong thanh ghi TMOD va ngd nhép bén
ngoai INTx. Didu nay duge ding dé do céc df rong xung.
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Gia sir xung dua vao chin INTO ta khéi déng Timer 0 cho mode 1 14 mode Timer 16 bit
vé&i TLO/THO = 0000H, GATE =1, TRO = 1.

Nhur vay khi INTO = 1 thi Timer “dugc mé cbng” va ghi gior voi the dd cua tin sb
1MHz.

Khi INTO xubng thip thi Timer “dong cdng” va khoang théri gian ciia xung tinh bing ps
la sy dém duge trong thanh ghi TLO/THO.

On Chip
Oscillato| | - -
% | - ""-——-] TLO|THO TFO

12 MHz

h 4

TO (P3.4)

C/T

INTO (P3.2)

Hoat ddng & ché 46 1 ctia Timer 1

4.3.1 Sy khéi djng va truy xuét cic thanh ghi timer:

— Céc Timer duge khéi dong 1 1n & ddu chuong trinh d& dijt ché d6 hoat ddng cho
chiing. Sau d6 trong chuong trinh céc Timer dugc bét dhu, dugc x6a, cac thanh ghi
Timer duge doc va cfip nhét ... theo yéu clu ciia timg (g dung cu thé.

— TMOD la thanh ghi d3u tién duoe khdi gan, bdi vi dit ché d6 hoat déng cho céac

Timer.

Vi dy khéi déng cho Timer 1 hoat déng & ché d6 1 (ché dé dinh thai 16bit) va duge
ghi gio bing dao ddng trén Chip

Ta ding I¢nh : MOV TMOD, # 00001000B.

Trong 1énh nay M1 =0, MO =1 d& vao mode 1 va C/T = 0, GATE = 0 d& cho phép ghi
gidr bén trong Adng thai x6a cdc bit mode ciia Timer 0. Sau 1&€nh trén Timer vn chua
dém gids, no chi bit ddu dém gid khi set bit diéu khién chay TR1 cla né.

— Néu ta khéng khoi gan gia tri dAu cho cac thanh ghi TLx/THx thi Timer s& bt dau

dém tir 0000H 1én va khi tran tir FFFFH sang 0000H né s& bit diu tran TFx rdi tié€p
tuc dém tir 0000H lén tiép . . .

— Néu ta khai gén gia trj ddu cho TLx/THx, thi Timer s& bit ddu dém tir gia trj khdi
gan d6 1&n nhung khi tran tir FFFFH sang 0000H lai dém tir 0000H 1én.
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— Chu ¥ ring cb tran TFx tyr déng dugce set boi phin cing sau mdi sy tran va s& duge
x6a bdi phan mém. Chinh vi vy ta c6 thé 1ap trinh chdy sau mbi lAn tran ta s& xoa cdf
TFx va quay vong 1ap khdi gan cho TLx/THx d& Timer ludn luén bit ddu dém tir gia
trj khéri g4n 1én theo ¥ ta mong mubn.

— Dic biét nhitng sy kh&i gan nhd hon 256 ps, ta s& goi mode Timer ty déng nap 8 bit
ctia mode 2. Sau khi khai gén gia tri ddu vao THx, khi set bit TRx thi Timer s& bat
diu dém gid tri khoi gén va khi tran tir FFH sang 00H trong TLx, & TFx ty dfng
duge set ddng thoi gid tri khéi gan ma ta khéi gan cho Thx duge nap tu dfng vdo TLx
vi Timer lai duoc dém tir gia trj khéi gan ndy lén. N6i cach khic, sau mbi tran ta

khéng cin khai gan lai cho cic thanh ghi Timer ma ching vin dém dugc lai tir gia tri
ban dau.

4.3,2 Céac khodng th¥i gian djnh thi:
4 Khoang th&i gian dinh thoi ngin nhét: 1. Trimer
< Khoang thdi gian dinh thisi dai nhit:
¥ =10, Trimer = Dung céc 1§nh
¥ 2£256.Trimer = Ding bd dinh thoi 8 bit tw ddng nap lai.
¥ < 65536. Trimer = Dung bd dinh thdi 16 bit.
» Khéng gidi han = Dung b§ dinh thdi 16 bit + cac vong lip
V& Trimer = 12/ fClSC
Vidy:
MOV THI1 #(-255)— dinh thdi 255, Trimer
Ché 46 13 bit: gfa tri phai ndm trong khoang tir -8191 dén -1 ( tuomg g tir 8191.
Triver 4én 1. Triver)
Vi du: MOV TL1, #LOW(-8000) —» dinh th&i 8000. Trimer
MOV TH1 #HIGH(-8000)
Ché d6 16bit: gia trj phai ndm trong khodng tir -65535 dén -1 ( tuong (mg tr 65535
Trimex 4én 1. Tyiver)
MOV THI1 #HIGH(-10000)
4.3.3 Céc buéc co bin dé khéi ding
— Chon ché d6 hoat ddng cho timer, cho bit Gate=0, C/T=0
MOV TMOD, # ....
— Nap cac gi4 trj thich hop cho cic thanh ghi THx va TLx
MOV THx, # ...
MOV TLx, # ...
Cho timer chay : SETB TRx
— Chd et bio tran: ¢6 2 ciach:
— JNBTFx, $
—  Wait: JNB TFx, Wait
— Xéa c&r bao tran:
- CLRTFx
— Dimg timer:
— CLRTRx
4.4 Bii tap 4p dyng: viét chuong trinh di¢u khién:
4.4.1 Phwong phap tinh thoi gian tpeay €6 4§ chinh xdc taong a6i:
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Phuong phap thuc hién 1a sir dung 1énh vong ldp DINZ dé tao thoi gian tré toelay Nhr
mong mudn. Phuong phip dung lénh , khéng dung Timer thi viéc dinh th&i gian
thudmg ¢6 1 sai s6 nhat dinh. Vi dé don gian trong viéc tinh toén ta bd qua khéng tinh
dén thoi gian cin thiét 48 thye hién ting 1énh trong chuong trinh, chi quan tim dén thoi
gian thyc hién ctia 1énh DINZ va sé 1dn thye hién clia né.

Téng quat cong thire tinh thdi gian tré tpelay NHLY S2U:

12

tDcIm-' =[Rn]x[Rm]x"'x[Rv]x2x—"—
S osc
tDelay (LI.S): thoi gian tl'E.
fosc(MHz): tin 56 thach anh
Trimer(18): chu k¥ Timer (Trime: = 12/f05¢)
(Rol, [Renls- .-, [Ry]: gid tri cua cac vong 13p (sb 14n 1ap lai 1énh DINZ)
Luu ¥: gi4 tri cda cdce vong lap phai thoa didu kién 0=R,, =255.
DELAY:
' MOV RO #10
AAA: MOV R1,#20
BBB: MOV R2, #30
DINZ R2. $ 3 leﬂh 2. TTimnr
DINZ R1,BBB
DINZ RO, AAA
RET
Tpetay = 10 % 20 X 30 % 2. TTimer
Vidy 1: Tinh todn gia trj c@n nap cho cac thanh ghi vong lap biét
a. tDuln}r = 1001—13 s fDEC = 12MHz
Ta chon [R,] = 50
toetay = 50 x 2 x 12/12 = 100pus

Churong trinh:
DELAY:
MOV RO, #50 3 1&nh 1, Trimer
DINZ R.‘Z, $ H leﬂh 2. TTlmnr
RET ; 1&énh 2. Trimer

b. thetay == 10ms , fage = 12MHz
Ta chon [R,] =20, [R,,] = 250
thelay = 20 x 250 x 2x 12/12 = 10000ps

Chuong trinh:
DELAY:
MOV RO, #20 ; 1énh 1. Trimer
AAA: MOV R1, #250 ; 1&nh 2. Trjmer
DINZRIL, § 3 1énh 2. Trier
DINZ RO, AAA ; 1énh 2. Trime
RET

C. tDﬂlay =1s . f@sc = 12MH=
Ta chon [R,] =10, [Ry] = 200, [R] =250
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toesy = 10 X 200 x 250x 2x12/12 = 100000045

Chuong trinh:

DELAY:
MOV RO, #10 ;18nh 1. Trimer

BBRB: MOV RI1, #200 : 18nh 1. Trimer

AMA MOW R2, #250 H léﬂh 1. TTiml:r
DINZ R2, 5 » lél’lh 2. T‘ﬁm
DINZ R1, AAA s 1enh 2. Trrimer
DINZ RO, BBEB ;18nh 2. Trimer
RET " lel'll'l 2. T'Pime:r

4.4.2 Phwong phip tinh th¥i gian tpe.y ¢6 4§ chinh xdc

Vi IDetay = 100ps , fose = 12MH=z thi oelay chinh xéc la:

tDelay = 1. T‘ﬁmu + 2. TTiml:rx 50+ 2. T-rmf = 103 Timer

Wi toelay = 10ms , fﬂgc = 12MHz thi toclay chinh xac la:

toetsy = 1. Trimer + (1. Timer + 2 . Trimer % 250 + 2, Trimer } % 20 + 2. Trimee = 10065 Trimer
telay = 15, fosc = 12MH= thi IDelay chinh xéac la:

toeley = 1. Trimer + (1. Ttimer + (1 . TTimer + 2. Trimer X 250 + 2. Trimer ) x 200 + 2 . Trimer
Yx 10+ 2, Trrimes ™ 1006033 Trimer

4.4.3 Tinh todn gis trj cAn nap cho b{ dinh thi va ché d§ hoat djng cho bj
dinh thi :

N = - Lo

[
12 Deloy

Vi dy 1: Cho thi gan tr€ tpey = 100ps , fosc = 12MHz. Tinh gid
trj cin nap cho bd dinh thiri va ché 4§ hoat ddng cho b dinh thai.

t. 12 % 10°
N = =5 X et =— > x100x10™ =-100

Viy N = -100 hodc N = 9CH

112 12
fi‘imnr fﬂ.‘I‘ 12' 10&
Vi toelay = 100ps = 100 Trige = 256. Trimer i
Nén ta co thé chon Timer & ché d6 1 ( ché do 16 bit) hofic ché 4 2(ché dj 8 bit ty dfng
nap lai.
Vi dy 2: Cho thdvi gan tré tpey = 10ms , fosc = 12MHz. Tinh gia
trj clin nap cho bd dinh thisi va ché 4§ hoat déng cho b dinh thoi.

=10"%(s) =1us

Tfi.n e

]
N = -%_mmw = l%xl{}l}xlﬂ'd = ~10000
Viy N = -10000 hofic N = DEFOH
Tm” 1 12 12—-—=1ﬂ-ﬁ{3}=],ﬂf3

T T o 12.10°
Vi tpetsy = 10000s = 10000 Trymer = 65536. Tricmer
Nén ta c6 thé chon Timer & ché 4§ 1 ( ché 45 16 bit)
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Vi dy 3: Cho thoi gan trd tpey = 15, fose == 12MHz. Tinh gid trj cin nap cho b dinh
theyi va ché do hoat ddng cho bd dinh thai.

N = J;L; X py = o x 100 %107 = —~1000000

Vay N = -1000000 (gia tri qua ldm khong thé nap trirc tiép vao cac thanh ghi dinh thi
THx/TLx)
Vi t[)d“ = 1000000}15 = 1000000 Trime = 65536, Trimer
Nén ta phai chon Timer & ché @8 1 ( ché d 16 bit) két hop véi cée thanh ghi dé o
vong lip.
Goi N’ 12 gia tri cin nap cho céc thanh ghi dinh thai.

[Rn] 1a gia trj cdn nap cho thanh ghi két hop (véng lip 1)

[R,] 12 gia trj cdn nap cho thanh ghi két hop (vong lip 2)

N = [R,] x [Re] x N°

Ta tir chon N” = 10000 —»[R,]=100
Luwu y:
N’ duge chon sao cho phi hep véi qui dinh chon gid tri ¢in nap cho céc thanh ghi dinh
théri & timg ché 46
Ral, [Ra] =< 255, dic biét néu chon [R,], [Rx] = 0 thi twong tng véi trudmg hop ta
chon [R,] = 256 = Gia tri cAn nap cho cac thanh ghi dinh théri 1a -10000 va gid trj cdn
nap cho thanh ghi két hop 1a 100.
Vi du 4: Cho thoi gan tré tpejay = 605 , fosc = 12MHz. Tinh gid
tri cdin nap cho bé dinh thi va ché 46 hoat déng cho bd dinh thi.

Fose . 12x10° _

Vay N = -60000000 (gia tri qué 1én khong thé nap truc tiép vao cac thanh ghi dinh thei
THx/TLx)
Vi tpgay = 60000000ps = 60000000 Triper > 65536. Trimer
Nén ta phai chon Timer & ché 46 1( ché d6 16 bit) két hgp véi cac thanh ghi dé tao vong
1ap.
Goi N’ 1a gi4 trj cdn nap cho céc thanh ghi dinh thai.

[Ra] 12 gia tri cdn nap cho thanh ghi két hop (vong lap 1)

[R..] 1a gia tri cdn nap cho thanh ghi két hop (vong lap 2)

N={R,] x [Rpn] x N°

Ta tir chon N’ = -10000 —[R,,]=100>[R,]=60
4.4.4 Phuwong phip tinh thi gian tp.,y dung Timer:
Phuong phap dung diung Timer thi viée dinh th&i gian ciing xud hién 1 sai s . Vi dé
don gian trong viéc tinh todn ta bo qua khéng tinh dén thoi gian cln thiét d& thyc hién
timg lénh trong chuong trinh, chi quan tdm dén gia trj cén ngp cho bé dinh théi sao cho
Timer dinh dugc khodng théri gian ma ta yéu chu.
P6 chinh xdc clia chuong trinh dinh thoi dung Timer khéng phy thude vao gia trj cén

nap cho Timer ma né chi phy thude vao sb lugng 1énh sir dung trong chuong trinh:
Vidu:

Ipetay ™ 18, foge = 12MHz
Chuong trinh:
DELAY:
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MOV RO, #10 s1&nh 1, Trimer
BEB: MOV Rl, #200 H lel'lh 1. TTi.mn‘
AAA; MOV R:Z, #250 M ].&ﬂh Y. Trimer
DINZ R.2| b H lelﬂh 2. T—ﬁm“
DINZ R1, AAA  ;1énh 2. Tripe
DINZ RO, BBB  ; 1énh 2. Trimer
RET ; 1énh 2. Trimer

Nhur v3y: toetayey) = 11. Timer + tpetay = 111(118)
4.4.5 Bai tip dp dyng:
Vidy 1: .
Viét chuong trinh tao tré (delay)100pus diung Timer 0, biét ring bd dao ddng trén chip sir
dung thach anh 12MHz.
Buéc 1: Tim tin s8 dao ddng va chu k¥ xung nhjp timer:
— Ta ¢ fosc =12MHz
— Suy ra; fiimer = fosc/12 =12MHz/12 =1MHz
— Ttimer = 1/ ftimer = 1/106 = 1ps
Budce 2: Xéc dinh gid tri cin nap cho céc thanh ghi timer
= Ta c6 tgeay =100us
— Ma Ttimer = 1us
— Suyra : tgeay =100Ttimer
— Do timer hoat d6ng nhu 12 mot b dém 1én va khi bé dém bj tran thi né s&
quay lai v& gi4 trj O nén gid trj phai nap cho céc thanh ghi timer 12 -100
Budc 3: Xac dinh gi4 tri cAn nap cho thanh ghi ché d6 timer TMOD
— 1O taeey *=100Ttimer , gi trj niy <255 nén chung ta c6 thé chon timer &
ché 46 1(16bit) hay ché A6 2 (8bit ty ddng nap lai)
Budc 4: Cho timer chay
Budc 5: Cho cdr bdo tran
Buéc 6: Xoa cd bao trin
Budc 7: Dimng timer
Chirong trinh hoan chinh khi str dung Timer O & ché d6 2:

MOV TMOD,# 0000 0010 B
MOV THO,# -100
SETB TRO
JNB TFO.%
CLR TFO
CLR TRO
END
Chuong trinh hoan chinh khi sir dung Timer 0 & ché 6 1:

MOV TMOD.# 0000 0001 B
MOV THO,# high(-100) ; lénh nay sé& chuyén gia tri -100 sang mé nhi phdn va sau
d6 14y 8bit cao cua gid tri ndy gdn vao thanh ghi THO

MOV TLO# low(-100) ; /énh nay sé& chuyén gia tri =100 sang md nhji phdn va sau do
ldy 8bit thdp cuia gid tri nay gdn véo thanh ghi TLO
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SETB TRO
INB TFO0,%
CLR TFO
CLR TRO
END
Vi du 2: Viét chuong trinh tao tr€ 10ms, st dung timer 1, tdn sé dao ddng trén chip
la 12MHz
Bude 1: Tim tin sb dao d6ng va chu k¥ xung nhip timer:
— Ta c¢é fosc =12MHz
— Suyra: f;iml:r = fosc/12 =12MH=2/12 =1MHz
—  Ttimer *= 1/ fimer = 1/106 = 1pus

Bude 2; Xac dinh gi4 trj cin nap cho céc thanh ghi timer
— Ta co tdelay =10ms
— Ma Time, = 1us
—  Suy ra : tgeay =10000Ttimer
Buéc 3: Xac dinh gi4 trj cdn nap cho thanh ghi ché d6 timer TMOD
— DO tyepay =10000T imer , Nén ta chon timer & ché 4§ 1(16bit)

Chuong trinh hodn chinh khi sir dung Timer 1 & ché 46 1:
MOV TMOD,#0001 0000 B
MOV TH1,#high(-10000)
MOV TL1,#low(-10000)
SETB TR1
JNB TF1, $
CLR TF1
CI.LR TR1
END
Vi dy 3: Viét chuong trinh tao séng vudng 50% c6 tin s6 10KHz & ngd ra P1.0, biét
tin sé dao déng trén chip la 12MHz
Budce 1: Tim tin 86 dao ddng va chu ky xung nhjp timer:
— Ta ¢6 f;=12MHz
—  Suy ra: fijye = fose/12 =12MHz/12 =1MHz
— Ttimer = 1/ fymer = 17106 = lps
Bude 2: Xéc dinh gia trj cén nap cho céc thanh ghi timer
— Ta c6 tin s6 xung vudng lda 10KHz nén chu ky ctia xung vudng la
T=1/(10.10%)=10"s=100ps ‘
~ Do xung vubéng 50% nén thdi gian xung & mirc cao bang thdi gian xung &
mirc thép ;
ty =t, =T/2=>50ps

S0us

P1.0——2 50us
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— O day ta c6 thé sir dung 1 timer 48 tao thoi gian tré 12 50ps

Céch 1:

MOV TMOD, # 0000 0010B
MOV THO,# -50

SETB TRO

LOOP: JNB TF0,$

CLR TFO

CPL P1.0

SIMP LOOP

END

Céch 2:
LOOP: SETB P1.0
ACALL Delay_50us
CLRP1.0
ACALL Delay 50us
SIMP LOOP
Delay 50us:
MOV TMOD, # 0000 0010B
MOV THO.# -50
SETB TRO
JNB TFO0,$
CLR TFO
RET
END
Vi du 4: Gia sir thn s XTAL = 11.0592MHz. Hiy tim

a) Thn s8 ciia séng vudng dugc tao ra trén chin P1.0 trong chuong trinh sau

b) Tin 6 nhd nhét c6 thé cé duge bing chuong trinh nay va gia tri TH dé dat duoc
didu do6.

MOV TMOD, #20H; Chon Timerl/ ché 46 2/ 8 bit/ ty nap lai.

MOV TH1, #5 ; TH1=5
SETB TRl ; Khai déng Timerl
BACK: JNB TFl,BACK
CPL P1.0
CLR TFl1 ; Xoa ctr bd dinh thri TF1
SIMP BACK ; Ché 46 2 ty ddng nap lai.
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L¥i gidis

a) Truéc hét dé y dén dich cla Iénh SIMP. Trong ché 46 2 ta khong cin phai nap
lai TH vi né 1a ché 46 tv nap. By gi® ta ldy (256 - 05).1.085ps = 251x1.085us =
272.33ps la phén cao ciia xung. Ca chu ky cia xung 13 T = 544.66pus va thn s6 12

% =1,83597kHz.

b) B¢ nhén tin s& nho nhét cé thé ta cén tao T chu k¥ 1én nhit c6 thé c6 nghia 12
TH = 00. Trong trudmg hop nay ta cé6 T = 2 x 256 = 1.085us = 555.52us va tin

sé nho nhét s& 12 T:: - 1,8kHz.
Viduy 5:

Hay tim tén sb cia xung vudng durge tao ra trén P1.0.

Li giai:

MOV TMOD, #2H ; Chon Timer0, ché d6 1 (8 bit ty nap lai)
AGAIN: MOV THO, #0 ; Nap THO = 00

MOV RS, #250 ; Pém cho 4 tré lém

ACALL DELAY

CPL P1.0

SIMP AGAIN
DELAY: SETB TRO ; Khéi dong Timer0
BACK: JNB TF0, BACK

CLR TRO ; Dirng Timer0.

CLR TFO ; Xoda ¢ TFO cho vong sau.

DINZ RS, DELAY
RET

T =2 x (250 x 256 x 1.085ps) = 1.38.88ms va f= 72Hz.

Vi dy 6: Gia sir ta dang 14p trinh ché d9 2 hiy tim céc gi4 trj (dang Hex) cdn nap vao
TH cho céc trudmg hop sau:

a) MOV THI, #200
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MOV P2, A ; Dua TL1 hién thi ra cbng P2.
INB TF1, Back s Duy triné néu TF =0

CLR TRI : Dimng bd dém

CLR TF1 ; Xod ¢ TF

SIMP AGAIN : Tiép tuc thyc hién

Pé y trong chuong trinh trén v& vai trd cia 1énh “SETB P3.5” vi cac cbng duoc
thiét 14p danh cho ddu ra khi 8051 duge cdp ngudn nén ta mudn P3.5 trd thanh diu
vao thi phai bit né 1&n cao. Hay néi cdch khic 1a ta phai cdu hinh (dwra 18n cao) chan

T1 (P3.5) 4& cho phép cac xung duoc cip vao né,
8051

LEDs

| P2
_ ‘ P3.5

T1

T

-

Trong vi du 7 ching ta sir dung bd Timerl nhur b dém su kién d& n6 dém 1&n mbi
khi cdc xung dbng hd duge cip dén chan P3.5. Cac xung dbéng hd nay c6 thé biéu
dién s6 ngudi di qua cdng hodc s6 vong quay hodc bét k¥ sy kién nao khic ma co

thé chuyén dbi thanh cdc xung.
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N I B e
overflowflag overflow Mag
Timer Timer
exterrnal THO | TLO .| TFO exterrnal TH1] TL1 TF1
inputt i input -
in 3.4 Pin 3.5
TFO goes high - TE1 goes high
TRO when FFFF2, O TRl when FFFF . 0
c/T=1 c/T=1
a) B Timer0 véi du vao ngoai (ché 46 1)
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Chuong 5: Hoat ddng ciia port ndi tiép ( SERIAL PORT)

5.1 Gidithi¢u

Cac may tinh truyén dir liéu theo hai cich: Song song va nbdi tiép. Trong truyén dir liéu
song song thudmg chn 8 hoac nhiéu dudmg day din aé truyén dir liéu dén mdt thiét bi
chi cach xa vai bude. Vi dy eha truyén dir li%u song song la cac may in va cac & cimg,
m&i thiét bj sir dung mt dudmg cép véi nhidu diy din. Mic di trong céc trudmg hop
nhu vay thi nhidu di¥ lidu duge truyédn di trong mét khoang th¥i gian ngén bing cach
dung nhidu diy din song song nhung khoang cach thi khéng thé 1ém dugc. D& truyén dir
liéu d&i xa thi phai sir dung phuong phép truyén néi tiép. Trong truyén théng nbi tiép dir
lidu dugc giri di timg bit mét so vai truyén song song thl mdt hoZc nhiéu byte dugc
truyén di cing mét loc.

89C51 cé mot port ndi tiép hoat déng & nhidu ché dd trén mot déi thn sb rong

Chitc ning chil yéu 1a thue hién chuyén dbi song song sang ndi tiép vai dit lidu xuit va
chuyén dégi nbi tiép sang song song véi dit 1iéu nhap.

Port ndi tiép dugc truy xuft qua cac chin TXD va RXD. Dix liéu duge thu (nhéip) qua
chin RXD (P3.0) va dir liéu duoc phat (xuit) qua chén TXD

P3.1)

Port néi tiép cho hoat déng song céng (full duplex: thu va phat ddng thdi) va dém thu
(receiver buffering) cho phép mét ky tir 3& dwoe thu va duge gift trong khi ky ty thir hai
dugc nhén. Néu CPU doc ky tir thir nhit trude khi ky tu thi hai duge thu day du thi di
ligu s& khéng bj mét.

Hai thanh ghi chirc ning dic biét cho phép phin mém truy xuft dén port nbi tiép la:
SBUF va SCON.

B6 dém port ndi tiép (SBUF) & dia chi 99H nhéan dit liéu dé thu hoic phat.

Thanh ghi diéu khign port ndi tiép (SCON) & dia chi 98 14 thanh ghi c6 dia chi bit
chira cac bit trang thai va cac bit diéu khién. Cac bit digu khién dat ché d6 hoat dong
cho port ndi tiép, va céc bit trang thai bdo két thic viée phét hodc thu ky tr . Céc bit
trang thdi c6 thé duge kiém tra bing phin mém hoic éb'thé) 18p trinh A& tao ngét.

5.2 Ciac thanh ghi PORT
5.2.1 Thanh ghi @ém ndi tiép SBUF(Serial Buffer Register)
Thanh ghi SBUF ddng vai trd vira 14 b dém phat vira 1a b dém thu:
— Dir lidu c¢éin phat di s& dugc ghi vao SBUF va duge phat qua ngd ‘TXD, trong
trudmg hgp nay nd 1a bd dém phat
— Dir liéu thu s& duge nap vao SBUF thing qua ngd RXD va doc dif lidu tir thanh ghi
SBUF dé truy xuft dt liéu thu duge, trong trudng hop nay no 1a bo dém thu
Téc d6 baud cita port ndi tiép c6 thé 1y tir bd dao ddng trén chip hofic sir dung timer.
Chu tric ctia thanh ghi SBUF:
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TXD]‘ RXD
P3.1 P3.0
- CLKS?SPI‘ gh i) t D Thanh ghi dich
1 |—— L | [ .4
SBUF
Baud rate clock (chi doc)
(receive) .
Baud rate clock (csh?ggz)
transmit
( ) =
- BUS ndi 8051 S

Vi du: céc 1énh ghi dit liéu vao SBUF va doc dit 1igu tir SBUF

MOV SBUF, # 40H; phat gi tri 40H qua port ni tiép
: phat ndi dung ctia A qua port ndi tiép
; doc dit lidu thu duge tir port ni tiép

MOV SBUF, A
MOV A, SBUF

Khi mudn phét-ra cac dir liéu 8 bit ching ta phai di chuyén céc dir ligu nay vao

thanh ghi SBUF

Khi mudn nhéin-vao, dit liéu 8 bit s& }in lugt ndm trong thanh ghi SBUF, ching
ta phai cho chuyén di¥ liéu nay ra ngodi dé 16 cé thé tiép tyc nhan vao cdc dir ligu 8 bit

khac.

5.2.2 Thanh ghi didu khién port néi tiép SCON
Thanh ghi nay duge dung dé didu khién ché 4 hoat dfng ctia port néi tiép

Bit Ky hiéu Dija chi
SCON.7 SMO 9FH
SCON.6 SM1 9EH
SCON.5 SM3 9DH
S8CON.4 REN oCH
SCON.3 TBS 9BH
SCON.2 RBS8 9AH
SCON.1 TI 99H
SCON.O RI 98H

Thanh ghi nay duge dja chi héa timg bit
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SMO ism sM2 [REN |TB8 |RBS |TI RI

Trong d6 :
— REN = 1: Cho phép thu
— REN=0: cim
— T : cir ngit phét )
¥ TI duge dat 18n mirc 1 khi bd dém phat 43 rOng (két thic viéc phét 1
ky ).
¥» Pugc xda bing phﬁn mém
—  RI: corngft thu
¥ RI dugce dit 1én mirc 1 khi by dém thu da diy (da nhén da 1 ky tw)
¥» DPuge xéa bing phin mém )
~ TBS: bit thir 9 duge phat trong ché dd UART 9bit, bit ndy duge dit hodic x6a bing
phﬁ:n mém
— RBS: bit thir 9 thu dugc trong ché dd UART 9bit
~ SM2:
¥ SM2 =1: Port néi tiép hoat ddng & ché dé truyén thong da xir 1y trong céc ché 4§
2 va 3; bit ¢ir RI s& khéng duge dat 18n 1 néu bit thir 9 thu duge 14 0
— SMO0, SM1: chgn ché 45 hoat ding:

SMO | SM1 Chédd |[Méta Tde 46 baud

0 0 0 Thanh ghi dich | C4 dinh (Fosc /12)

0 1 1 UART 8§ bit Thay d8i { dit bing timer )

1 0 2 UART 9bit | Cé dinh (Fosc /12 holic Fosc/64 )
1 1 3 UART 9 bit Thay dbi ( 44t bang timer )

5.3 Cic ché aj hoat djng:

5.3.1 Ché @) thanh ghi djch 8 bit (Mode 0)

— Choncéc bit SMO =0 va SM1=0

— Dir liéu ndi tiép dugc vio va ra qua ngd RXD. .

- Ngd TXD la ngd xudt xung nhip dich, véi 1 chu k¥ xung nhip dich thi 1 bit s& duge
phét hofdc thu

— Dix liéu dugc phét holc thu véi bit ddu tién 14 bit LSB

— Tbéc d) baud cb dinh & 1/12 tAn sé dao ddng trén chip

~  Viéc phat ky tu duge khdi dong bing bit cir 1énh nao ghi dir lidu vao thanh ghi
SBUF, truée khi phat phai kiém tra b dém phat dé réng. Dit liéu dich ra ngoai trén
dudmg RXD (P3.0) véi cac xung nhip duge gl ra duémg TXD (P3.1). Mbi bit phat
di hop 18 (trén RXD) trong mdt chu ki may, tin hidéu xung nhip xudng thip & S3P1
va trr vé cao & S6P1.
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A

Mot chu ki mé >
S1 W §2_ 53 54

P1 P2| Pll PZ' PlI PJ 1 Pk PJ P]l PL Pl

osc | MU LU L L L

S5 S6

ALE l
Data Out | X ~ BitDataHopL#
Shift Clock * 83P1 S6P1 >
WRITEto ,f”" ______________________________________________ A
SBUF.H’H’ R Py PR S
ol ot nodandnond

ALE

pasOut\ W X XXX XX X

RXD i

I
smncaek LT Lf L fFLfLF LS LT LT LT L
(TXD) Gian @b thivi gian Port nbi tiép phat & ché d§ 0

Viéc thu duge khéi déng khi cho phép bd thu (REN) = | va ngit thu (RI)= 0. Quy
thc tdng quat dit REN khi bit diu chuong trinh & khéi dong port ndi tiép, rdi xoa
RI dé bit déu nhan dit ligu. Khi R bj x6a, c4c xung nhip duoc dua ra dudng TXD,
bit diu chu ky may ké tiép va dir liéu theo xung nhjp & dudng RXD. Lay xung
nhip cho dir liéu va port néi tiép xay ra & canh dudmg ciia TXD.

Mot chu ky may

Data out
D7

Shift clock

Gidn a8 thii gian thu ndi tiép & ché 4§ 0
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Chwong trinh con dé phat 1byte dir liéu
PHAT: JNB TL$
CLR TI
MOV SBUF, A
RET ,
— Vige thu ky ty dugc khai ddng khi bit cho phép REN & mirc 1 va cé&r ngét thu
RI & mirc 0
Chuong trinh con ding dé thu 1byte dir liéu:
THU: JNB RLS
CLR RI
MOV A, SBUF
RET
5.3.2 Ché d$ 1 (UART 8 bit véi tée d) baud thay i dwec):
Trong ché 4§ 1, port ndi tiép ciia 89c51 hoat ddng nhu 1 b thu phat khéng ddng
bd 8 bit ¢6 téc &b baud thay ddi (UART — Universal Asynchronous Receiver
Transmitter).
B{ UART la mdt dung cy thu phéat ditr liéu nbi tiép véi mbi ky tir dir liéu di trude
13 bit start & mirc thip va theo sau bit stop & mc cao. Dai khi xen thém bit kiém
tra chin 1é gitta bit dir liéu cudi cung va bit stop. Hoat déng chii yéu cia UART la
chuyén ddi dir liéu phét tir song song sang ndi tiép va bién ddi dir lidu thu tir nbi
tiép thanh song song.
— Choncacbit SMO=0 vaSM1=1
Khubén dang dir liéu gdm 10 bit (1 bit start luén ludn 1a 0, 8 bit dir liéu bit LSB
luén fudn duge thu phat dau tién va 1 bit stop ludn ludn ta 1) duge phét trén TXD
hodc thu trén RXD.

Trong 8951 tée 49 baud dugce dit bing tbe 46 bao tran cia timer 1,

Qua trinh phat dir liéu:

— Ghi dir liéu cin phat vao SBUF .

~ D ligu tir SBUF duge dich ra ngoai trén dudng TXD bit diu bing bit Start,
theo sau la 8bit dir liéu va sau cling 14 bit Stop '

— Co ngit phat TI s& dugce dit 1én 1 khi xudit hién bit Stop trén duge TXD.

— Téc 9 baud: do ngudi lp trinh thiét 1ap va duge qui dinh bai the d6 tran cla

. Timerl. .

— Thoi gian cba 1 bit trén dudng truyén: bing nghich dao cia tée dd baud.

Qua trinh thu dir liéu;

— DPugc khoi dong bang mét sy chuyén trang thai tir mirc 1 xudng mire 0 trén

dudmg RXD.

— Viée thu dit li¢u biit diu bang 8 bit dit ligu duge dich vao trong SBUF —» Stop
bit ( bit thir 9) dirgre dira vao bit RB8 thube thanh ghi SCON — e RI=1

5.3.3 Ché a4 2 - UART 9 bit téc 49 baud cb djnh

- Chon céc bit SM0O =1 va SM1 =0

~ Trong ché df nay dit liéu thu/phat ¢6 11bit bao gdm 1bit Start, § bit dir lidu, 1
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bit dir liéu thir 9 (c6 thé 14p trinh duge) va cudi cing la 1bit Stop
— Khi phat thi bit dit liéu thit 9 chinh la dir itu duge dua vao bit TB8 trong thanh
ghi SCON (c6 thé 1a parity chin hoic 1€)
— Khi thu thi bit di¥ lidu thit 9 duge dua vio bit RB8 trong thanh ghi SCON
—  Téc d6 baud khéng dbi va biing fosc/32 (hodc 64)
5.3.4 Ché dd 3 - UART 9 bit tic a3 baud thay adi dugc
_ Ché db nay giéng nhu & ché 4§ 2 ngoai trir toc 0 baud c6 thé 14p trinh duge va
duge cung chp bi Timer. Thit ra cac ch€ 49 1,2, 3 rit gidng nhau. Céi khéc
biét 1 & téc dd baud (c dinh trong ché dd 2, thay doi trong ché do 1 va 3) va
& s6 bit data (8 bit trong ché 40 1,9 trong ché dd 2 vi 3).
5.4 Téc 45 baud ciia port ndi tiép
_ Téc db baud 1a sb bit dir liéu duge truyén trong 1 gidy. Pon vi tinh 1a biv/gidy
(bps)
_ Dé tgo tdc d0 baud thi khéi dong cho Timer 1 tran sau mgt khoéing thdi gian
tuong {mg véi the df baud.
_ Téc db baud ciing bj anh huéng bai 1 bit trong thanh ghi diu khién ngudn
cung cip (PCON) bit 7 ciia PCON 4 bit SMOD. Pt bit SMOD [én 1 1am gép
d6i toc d6 baud trong cac ché do 1, 2 va 3.
_ Vi PCON khéng duge dinh dia chi theo bit, nén dé d3t bit SMOD Ién 1 chn
phai theo céc 1§¢nh sau:
MOV A,PCON ; lay gia tri hién thdi cia PCON
SETB ACC.7 ; dat bit SMOD 1én 1
MOV PCON,A ; ghi gia tri ngugc vé PCON
5.4.1 Téc dd baud cho ché d§ 0:

Dao dgng trén chip | . 15 Xung nhip téc 40 baud
Baudrate = Jose
12

5.4.2 Téc d§ baud cho ché 4§ 1,3:

" +32 ] SMOD=0
Téc 46 tran Timer 1 — , Xung nhip téc
| SMOD=1 d% baud

Y

<+ 16
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Baudrate = Timerlavlegﬂawra te . SMOD =1
Baudrate = Timer lo;e;ﬂawrare sSMOD =0

5.4.3 Tbc 40 baud cho ché 4§ 2:

¥

+ 64 SMOD=0
Dao ddng trén chip ¥~ Xung nhjptoc

_ 4% baud
SMOD=1
» o+ 32 -

Baudrate = %C—;SMOD =1

Baudrate = ‘};;';C;SMOD =0

5.5 Sirdung Timer 1 dé tgo xung nhip téc do baud
Céc buéc tao xung nhip téc db baud bing Timer 1:
— Chon ché 49 cho Timer 1:
3 Ché dé 13 bit (ché d6 0)
» Ché db 16 bit (ché d6 1)
» Ché dd 8 bit tu nap lai (ché do 2)
% Ché d% chia xé (ché 46 3)
~ Nap gi4 trj thich hgp vao thanh ghi TH1 dé c6 tdc d6 tran ding, tao ra tdc do
baud cho port nbi tiép.

— Chen tdc 4 baud: . .
Goi M 14 gia trj clin nap cho thanh ghi TH1 dé c6 téc dd Baud theo yéu ciu
Timerloverflowrate
f;rm = i{lﬂzﬁ
Baudrate = ﬁme"l‘“;‘:’ﬂ OWrae . sMoD =1
Baudrate="1"" ""l‘”‘;ﬁ OWIrde . SMOD =0
Vidy 1:
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Tim gi4 trj TH1 (& dang thip phin va hex) dé dat tbc dd baud cho cic
tnrimg hop saw.
a) 9600 b) 4800 néu SMOD = 1 véi thn s6 XTAL = 11.0592MHz
L gidi: ] ]

Véi thn s6 XTAL = 11.0592MHz vi SMOD = 1 ta c6 téin sb ¢ép cho Timer
11a
Cf = ose/12 = 11.0592MHz / 12 = 921600Hz
Baudrate = 921600 /16 = 57600 v4i SMOD =1

a) 57600/9600 = 6 do vy TH1 = - 6 hay TH1 = FAH
b) 57600/4800 = 12 do viy TH1 =- 12 hay THI1 = F4H

SMOD=1
11.0592M
T 57600Hz To
N e {
28800z timerl
. fo set
X’FAL > +12 » . 28800H=z baud
oscillator 921.6kHz > E———brﬂc

SMOD=0
Vidy 2: ) 1
Hay tim tbc d6 baud nfu TH1 = -2, SMOD = 1 va thn sb XTAL =
11.0592MHz.
Livi gidi: o
Véi thn s6 XTAL = 11.0592MHz va SMOD = 1 ta c6 tin sb cAp cho Timer
1 14 57.6kHz. Toc 46 baud 13 57.600kHz/2 = 28.800.
5.6 Céhc birde co ban I4p trinh port néi tiép:
5.6.1 Lép trinh phét di li{u ndi tiép:
— Chon ché d6 hoat ddng cho port ni tiép:
MOV SCON, #.....
— Chon ché d5 hoat dong Timer 1, cho bit Gate =0 va C/T =0
MOV TMOD, #.....
~ Chon gi trj thich hop céin c&r vao tée 46 baud cho Timer 1:
MOV TH1....
— Cho Timer 1 chay:
SETB TR1
— Kiém tra xem da phét xong toan b dit li¢u trude 46 hay chua?
JNBTL $
Hojic
WAIT : INB TI, WAIT
— Xéa cir nght TI chufin bj cho Iin phét dif liéu tiép theo:
CLR TI
—  Ghi dit liéu cdn phat vao port nbi tiép dé phat di
MOV SBUF, ... ‘
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—  Quay trd lai buédc kiém tra o phét TI aé phat mét dir ligu tiép.
5.6.2 Ldp trinh nhén (thu) dir li¢u ndi tiép:
Chon ché dd hoat déng cho port ndi tiép:
MOV SCON, #.....
— Chon ché 46 hoat dgng Timer 1, cho bit Gate = 0 vA C/T =0
MOV TMOD, #..... ’
— Chon gid trj thich hop cén ¢t vao tdc 46 baud cho Timer 1:
MOV TH1,#%....
— Cho Timer 1 chay:
SETB TR1
— Kiém tra xem d& thu xong toan b dir liéu trudc 46 hay chua?
JNBRL S
Hodic
WAIT : JNB RI, WAIT
—  Xba et ngit TI chudn bj cho 14n phat dix lidu tiép theo:
CLR RI
— Cét dir lidu vira thu duge vio
MOV ..., SBUF
—  Quay trér lai bude kiém tra c& thu RI d& thu dir liéu tiép theo.
5.6.3 Cac vidy minh hga
Vi dul; Tao tde dd baud 1200bps biét ring bd dao ddng trén chip sir dung thach
anh 12MHz
—~ Taco fosc =12MHz
—  Suy ra: fipe = fosc/12 IEMHzIIZ =1MHz
—  Tijmer = 1/ fiimer = 1/106 = ]ps
—  Tbec d6 tran timer 1 1a ( gia sir bit SMOD trong thanh ghi PCON cé gi4 tri bing
0):
#Tacd fbaud = ftran T1 /32
FSuyra o = Cpaua X 32 = 120032 = 38400Hz
PSuyra Tyt = U/ fuani = 1/38400= 26ps
— T wanm1 =26Tigner
Nhur vy gié tri cdn nap cho thanh ghi timer 1a -26
Poan chirong trinh tao te @3 baud:
MOV TMOD,#0010 0000B
MOV TH1,# -26
SETB TR.1
Vidy 2:
Cho chuong trinh dudi diy véi tin sé XTAL = 11.0592MHz, hay cho biét
a) chuong trinh nay lam gi?
b) Tinh todn thn sb dugce Timerl sir dung dé dat tde 4O baud?
¢) Tim téc A3 baud truyén dir lidu.

MOV A, PCON ; Sao ndi dung thanh ghi PCON vao thanh ghi ACC
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SETB ACC.7 ; Dt D7 =0 o

MOV PCON, A ;Dat SMOD = 1 ¢é ting glp ddi tan s0 baud
MOV TMOD, #20H; Chon b Timerl, ché 4§ 2, ty dong nap lai
MOV THI,-3  ;Chon téc 49 baud 19200 vi SMOD =1

MOV SCON, #50H ; Péng khung dir ligu gom 8 bit dir liéu,1 Stop.

SETB TRI1 - Khi dong Timerl
MOV A, #"B” : Truyén ky tu B
AA: CLR T1 : Khing dinh TT=0
MOV SBUF, A : Truyén nd
BB: JNB TI, BB . Ché & dfiy cho dén khi bit cudi dugc giri di
SIMP AA - Tiép tuc givi “B™
Livi giai:

a) Chuong trinh nay truyén lién tac m& ASCII ciia chit B (& dang nhi phén la 0 100
0010) :
b) Vi thn s6 XTAL = 11.0592MHz va SMOD = 1 trong chuong trinh trén ta co:
11.0592MHz/12 = 921.6kHz 14 tin sé b{ dinh thoi
921 6kHz/16 = 57.6kHz 1a tAn s6 duge Timerl sir dyng d& dit tde 4o baud
¢) 57.6kHz/3 = 19.200 la tbc 4 cin tim
Bai tép 1:
Vit chuong trinh con dé truyén dir ligu trong thanh ghi A ra port ndi tiép. Biét
ring port ndi tiép hoat dong & ché dd UART 8bit véi téc d6 baud 1a 1200bps, tdn
sb thach anh 1a 12MHz
—  Sir dung Timerl @& tao tbe 46 baud (gidng vi dy & trén)
_ Khoi dong thanh ghi didu khién port nbi tiép:
»UART 8bit : Mode 1 (SM0 SM1=0 1)
» SM2=0
% Set bit ¢ TI =1 dé phat ky tyr lin déu tién ngay khi khoi dong
Chuong trinh:
MOV TMOD,#20H
MOV TH1,#-26
SETB TR1
MOV SCON,#0100 0010B
CALL PHAT
PHAT: JNB TL$
CLR TI
MOV SBUF,A
RET
END
Bai tap 2:
Viét chuong trinh con dé truyén ky ty ma ASCII trong thanh ghi A ra port ndi tiép
véi bit parity chin duge thém vao & bit thir 8. Khi ra khéi chuong trinh con phai
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tra lai ky ty ma ASCII ban déu . Elet ri’mg port ndi tiép hoat déng & ché dd UART
8bit véi tde dd baud 1a 1200bps, tdn sb thach anh la 12MFH=
~ M3 ASCII 1a cée ky tyr 7bit
— Bit P trong thanh gu PSW 14 bit parity chin
—  Sir dung Timerl d& tao 160 dt",‘l baud [glﬁng vidy & trén)
— Khéi ddng thanh ghi diéu khién port ndi tiép:
»UART 8bit : Mode 1 (8M0 SM1=0 1)
»SM2=0
¥ Set bit c&r TI =1 d& phat ky tir 1an d4u tién ngay khi khai dong
Chuong trinh:
MOV TMOD,#20H
MOV TH1,#-26
SETB TR1
MOV SCON, #0100 0010B
CALL PHAT
PHAT: MOV C, P
MOV ACC.7,C
JNB TL$
CLR TI
MOV SBUF,A
CLR ACC.7
RET
END
Bai tip 3:

Viét chuong trinh nhin 1 byte dir lidu tir port nbi tiép. Biét r&ng port ndi tiép hoat

dbng & ché 46 UART 8 bit vdi tdc d6 baud 1a 1200bps, thn sé thach anh 1a
12MHz.

MOV TMOD,#20H

MOV TH1,#-26

SETB TR1

MOV SCON, #0101 0000B
JNB RLS$

CLR RI

MOV A, SBUF

END
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Chwong 6: Ngit (Interupts)

6.1 Gidi thigu

—  Nght 1d mdt sy kién ma né giy ra treo tam thai chuong trinh chinh dé thye thi
chuong trinh khdc . o )

. Ngit cho phép hé théng dap img bit ddng bd véi mot su kién va giai quyét sy
kién d6 trong khi mdt chuong trinh khac dang thare thi

— Ngit 1am cho mdt hé théng c6 Ao gisc 1a dang lam nhiéu viéc ddng thdi (di
nhién la CPU khéng thé thuc thi m&i 14n hon 1 lénh) _

— Chuong trinh gi&i quyét céc ngit goi la chuong trinh con phyc vy ngit (hay b
xir Iy ngét) ISR — Interrupt Service Routine.

6.2 Té chirc ngit

— BYCSI1 cd 6 ngudn ngét: 2 ngit ngoai, 3 ngit timer, 1 ngit port ndi tiép

— Ciéc ngudn ngat bi cam sau khi reset hé thong va cho phép bing phin mém.

— Khi xay ra hai hay nhiéu ngét dong thdi hofic xiy ra mét ngat trong khi mt
ngit khic dang duge phuc vu, ta ¢6 2 so dd xir Iy cdc ngit so @6 chudi vong va
so d4 hai mirc wu tién. So 4 chudi vong la so db cb dinh con so db wu tién
ngét dugce lip trinh boi ngudi sir dung.

6.2.1 Cho Phép va Khong Cho Phép Ngit
M3&i ngudn ngit dugc cho phép hodic khéng cho phép théng qua thanh ghi

chite ning dic biét ¢d cac bit dirge dia chi héa IE (Interrupt Enable) tai dja chi

0AEH.

BIT Ky hi¢u BIT dija chi | Mo ta

- (1: cho phép, 0: Cam) o
IE.7 EA AFH Cho phép/cam toan bdc cic ngit
IE.6 - AEH Khéng x4c dinh

IE.5 ET2 ADH Cho phép ngit Timer 2 (8052)
IE.4 ES ACH Cho phép ngit port ni tiép

IE.3 ET1 ABH Cho phép ng&t Timer 1

1IE.2 EX1 AAH Chao phép ng%t ngoai 1

IE.1 ETO A9H Cho phép ngat Timer 0

IE.0 EX0 ASH Cho phép ngfit ngoai 0

6.2.2 Uu tién ngit.
Mbi nguén ngit duge 14p trinh g vao mét trong hai mirc vu tién qua thanh ghi
chire niing ddc biét ¢6 cdc bit duge dia chi bit IP (Interrupt priority : wu tién ngat) &
dja chi B8H.
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Bit Ky hiéu | Dia chi bit M ta (1=mirc cao hon,0=mirc théip)
1P.7 - BFH Khing duge dinh nghia

IP.6 - BEH '1 Khong dwgce dmh nghia

IP.5 PT2 BDH U tién cho ngiit tir timer 2 (8052)
P.4 PS BCH Ul tién cho ngiit Port ndi tiép

IP.3 PTI BBH Uu tién cho ngit tir timer 1

IP.2 PX1 BAH Ul tién cho ngit ngoai

IP.1 PTO B9H Uu tién cho ngit tir timer 0

IP.0 PX0 B8H Ul tién cho ngét ngoai 0

— Thanh ghi IP bj x6a sau khi reset h¢ théng. ¥ tuéng wu tién cho phép mot IST
s& bj ng%it bfn mot ngﬁt khac cé mirc vu tién cao hon

— Néu hai ngﬁt 6 ciing 9 wu tién xay ra ddng thai thi sy hoi vong tudn ty s& xéc
dinh ngit nao duge phuc vy trudce tién

—  Viéc héi vong tufin tir s€ theo thir ur sau:

Ngét ngoai 0 — ngft timer 0 — ngit ngoai 1— ngét timer 1— ngft port néi tiép

—» ngéit timer 2

Nghia 1a ngét ndo dugc hdi vong trwéc thi duge thuc hién trude néu c6 ciing d6 wu

tién

6.2.3 Vecto ngiit

Céc chuwong trinh con phyc vy ngét (ISR) phai duge viét dang viing dja chi danh

cho né aé khi c6 yﬂu céiu ngit xay ra thi gia trj clia PC s& dugc trd dén dang dia

chi viing ngiit do goi 12 cdc vecto ngit.

INTERRUPT FLAG VECTOR ADDRESS
Reset hg thﬁng RST 0000 H
Ngﬁt ngodi 0 IE0 0003 H
Ngit Timer 0 TFO 000B H
Ngét ngoai 1 IE1 0013 H
Ngit Timer 1 TF1 001B H
Ngit Port néi tiép RI OR TI 0023 H
Ngit Timer 2 TF2 OREXF2 | 002BH

6.2.4 Xirly ngit:

Khi mot ngit xdy ra va dwgec CPU chip nhén, chuong trinh chinh bi ngit quing

trong khi truy xuit dén ISR,

Cic bwéc khi thye hign mﬁt ngﬁt

Khi kich hoat mt ngét b vi diéu khién di qua céc bude sau:

— NGO két thac Ignh dang thire hign va luu dja chi cia 1énh ké tiép (PC) vao ngan
xép.

— NO6 ciing lwu tinh trang hi¢n tai cia tat c¢a cdc ngit viao bén trong (nghia la
khéng luu vdo ngin xép).
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_ N6 nhay dén mét vj tri cb dinh trong b§ nhé duge goi 12 bang véc 10 ngét noi
luru gitt dja chi ciia mdt trinh phuc vy ngat. ) )

_ Bo vi diéu khién nhén dja chi ISR tir bing vécto ngt va nhdy 161 d6. N6 bat
déu thyc hién trinh phyc vy ngit cho dén l¢nh cubi ciing cua ISR 1a RETI (tré
vé tir ngét). ) ) ‘

_  Khi thire hién 1énh RETI b vi diéu khién quay tr& vé nai n6 di bi ngt. Trudce

" hét n6 nhén dia chi ciia by dém chuong trinh PC tir ngin xép bang céich kéo
hai byte trén dinh ciia ngan xép vao PC. Sau d6 bat diu thyre hién céc 1énh tir
dia chi d6.

6.2.5 Thiét ké chwong trinh diing céc ngit

6.2.5.1 Dbi v6i céc ISR c6 kich thwée nhd (nho hom 8byte)

ORG 0000H; dja chi bit ddu chirong trinh ,

LIMP MAIN ; Nhay dén chuong trinh chinh, ngoai tat ca cac ngat

ORG (00BH; Pja chi vecto ngat timer

ISR-TO: covvvenee - Chuong trinh con phyc v ngat timer 0

RETI ; Két thic phuc vu ngét timer 0, quay trd vé chwong trinh chinh
ORG 001BH; dia chi vecto ngat timer 1 )
[SR-T1: .orvnvvvsessnn...s Churong trinh con phyc v ngat timer 1

RETI; Két thiic phuc vy ngt timer 1, quay tr& vé chuong trinh chinh
ORG 0030H; ngoai tit ca cidc ngat
MAIN: ..ooiivrnnnnns :Chuong trinh chinh

END
6.2.5.2 D6 v6i ISR ¢6 kich thude lén i
Khi ISR <6 kich thude 16m hon 8byte thi ISR duge bit dau véi mot lénh nhay sang
viing nhé khic cia b nhé chuong trinh d€ ¢6 thé mé réng chiéu dai coa ISR:
ORG 0000H; dja chi bit diu chuong trinh
LIMP MAIN
ORG 000BH; Dja chi vecto ngiit timer 0
LIMP ISR-TO
ORG 001BH; dia chi vecto ngit timer 1
LJMP IST-TI
ORG 0030H; Ngoai tht ca céc vecto ngit

.................
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RETI

END

6.2.6 Ngnt timer:

— Cac ngat timer ¢6 dia chi Vector nght 14 000BH (timer 0) va 001BH (timer 1).

- Ngﬁt timer xay ra khi cic thanh ghi timer (THx / TLx} bj trin va c& bdo tran
(TFx) Ién mirc 1. Céc c&r timer (TFx) khong bj x6a bang phin mém. Khi cho
phép cac ngit, TFx ty ddng bj x6a bing phin cimg khi CPU chuyén dén ngit.

Vi du:

Viét chuong trinh tao séng vudng 50% cé tin sb6 10KHz & ngd P1.0 sit dung ngit

timer 0. Biét ring bd dao ddng trén chip sit dung thach anh c¢6 tin s6 12MHz.

— Phin tich y&u céu:

—  Bé dao djng sir dung thach anh 12ZMHz nén ta c¢é chu ky cia xung nhip timer
Ttimer =1ps

— Séng vudng c6 tin s6 10KHz nén chu ky song 12 T=10-4 s =100us

— Do sdng vuéng 50% nén ta co tlow = thlgh =50pus

— Véy ta s& sir dung timer 0 aé tau thén gian tri hodin l& 50us, va chuong trinh con
phue vy ngit timer 0 s& chi cin lam cong viéc ldy bu bit P1.0. Chuong trinh
ch[ph s& nap cic gi4 trj thich hop dé khai dong cho timer 0 chay va khoi dong
ngét

— Chuong trinh hdan chinh:

ORG 0000H; dia chi bat dau cua chuwong trink

LIMP MAIN

ORG 000BH; Pja chi vecto ng&r timer O

ISR-TO: CPL P1.0 ; chwong trink con phuc vu ngdt timer 0

RETI

ORG 0030H ; Bét ddu chwong trinh chinh tai diém ngodi 16t ed ede ngidit

MAIN: MOV TMOD#02H ; Timer  mode 2

MOV THO,#-50 ; delay 50us

SETB TRO ; cho timer 0 chay

MOV IE, #EZH ; cho phép ngdit timer 0

SIMP $ ; khdng lam gi ca

END

6.2.7 Ngﬁt port ndi tiép
Ngﬁt port ndi tiép x&y ra khi c& ngit phat TT hodic c& ngit thu RI duge dit 1én
mirc 1.

— Ngiit phét xay ra khi truyén xong 1 ky ty vira dugc ghi vao thanh ghi SBUF

— Ngit thu x4y ra khi mdt ky tr da duge nhén xong va dang doi trong thanh ghi
SBUF dé du:;rc doc )

— Khiéc v6i ngét timer, c& gy ra ngét port ndi tiép khong dugce x6a di bing phin
cimg khi CPU chuyén dén ngat.
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~ Ngudn ngiit dugc xac dinh trong chuong trinh con phuc vy ngit va phai xo6a cd
tao ngit bing phin mém

Vi dy:
Viét chuong trinh ding ngit port ndi tiép dé thu lién tuc cdc ky tr va chit vio
10byte 6 nhé RAM ndi 6 dia chi déu 12 20H. Téc do baud 13 1200bps, thn sb
thach anh la 12MHz )

ORG 0000H: dja chi bt dau ciia chrong trinh

LIMP MAIN ]

ORG 0023H: Pja chi vecto ngit port ndi tiép

LJMP ISR-SP; nhiy dénchuong trinh con phyc v ngét port ndi tiép

ORG 0030H : B#t dAu chuong trinh chinh tai diém ngoai tét ca céc ngit
MAIN:MOV SCON,#50H; Port ndi tiép nhin dir liéu UART 8bit

MOV TMOD,#20H ; Timer 1 mode 2

MOV TH1,#-26 ; tao toc dd baud 1200bps

SETB TR1 ; cho timer 1 chay )

MOV TE,#90H ; cho phép ngit port ndi tiép

MOV RO, #20H; gandia chi diu vio RO

SIMP § ; khong lam gi ca
ISR-SP : CLR Rl;xo6a cd&r ngat thu

MOV A, SBUF;dgc dit liéu thu duge viao A

MOV @R0,A; chuyén dir liéu vao 6 nhé ram ndi

INC RO; ting dia chi 6 nhé

X

CINE RO,#2AH,EXIT; kiém tra xem d di 10byte dir liéu hay chua, néu da
d thi thoat
EXIT: RETI
END
6.2.8 Ngit ngoai
- MCS8-51¢c62 ngudn ngit ngodi khac nhau: ngit ngoai 0 va ngét ngoai 1.
— Ngit ngodi xay ra khi bit IEx chuyén 1én mirc 1, qué trinh chuyén mirc ciia bit
IEx xay ra khi:
»Bit [Tx = 0 va xuét hi¢n mire logic O tai chin INTx turong Ung (P3.2 cho ngit
ngoai 0 hay P3.3 cho ngit ngoai 1).
»Bit ITx = 1 va xuit hién canh m tai chin INTXx.
Khi co ngﬁt xay ra va cho phép ngét (ding thanh ghi IE), chuong trinh s& dugc
chuyén dén dja chi cia ISR twong tmg (0003h cho ngdit ngoai 0 va 0013h cho ngét
ngodi 1) va xod cd ngiit TFx.
Luu ¥ ring cic cdy ngit dugc ldy miu trong mdi chu ky nén d& phat hién ngit,
yéu céu phai:
» (3 mirc thép t6i thidu 1 chu ky néu tic dong biing mic logic (ITx = 0).
» O mirc cao t4i thidu 1 chu k¥ trude khi chuyén xubng mirc thip va mirc
thép cling phai tbn tai t&i thiéu 1 chu ky ATx=1).
Qui trinh diéu khii‘n ngét ngoai:
—  Xéc dinh yéu cu ngit bing canh dm hay bing mirc logic.
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— Cho phép ngiit tai ngfit ngoai trong (mg (ding thanh ghi IE).

— Xéc djnh mrc wu tién (thanh ghi IP).

~  Viét ISR cho cac ngit.

Vi dy: Viét chuong trinh sao cho méi khi cé mire logic 0 xuét hién tai P3.2

(ngit ngoai 0) thi tao xung 1 KHz tai P1.0. Qua trinh tao xung chi dimg khi cé
mirc logic 0 xudt hién tai P3.3 (ngdt ngoai 1). Biét riing bd dao ddng trén chip sir
dung thach anh ¢6 tin s6 12MHz.

Gidi )

Chuong trinh thyc hién cé 3 ngit xay ra: ngét ngoai 0 cho phép timer chay dé

tao xung tai P1.0, ngfit ngodi 1 cAm timer dé ngimg qué trinh tao xung va ngit
timrer dé tao xung,

Gidi:

— f=1KHz — T = 1ms (1000 chu k¥) — gi4 tri dém la 500 ( chon ché 45 16 bit)
— Nap gia tri thanh ghi TMOD = 10H

— Thanh ghi IE = 8DH

Chuong trinh thire hién nhar sau:

ORG 0000h
LIMP MAIN
ORG 0003h : Dja chi ISR ngit ngoai 0
SETB TR.1 ; Timer 1 chay
RETI
ORG 0013h : Pja chi ISR ciia ngit ngoai 1
CLR TR1 : CAm timer 1
RETI
ORG 001Bh : Bia chi ISR timer 1

MOV TH1,#HIGH(-500) ; Ché d9 16 bit nén mdi lan tran
MOV TLL#LOW(-500) ; phai nap lai gié trj
CPL P1.0 ; Dao bit P1.0 4é tao xung
RETI
MAIN:
MOV TMOD,#10h
MOV TH1,#HIGH(-500)
MOV TL1,#LOW(-500)
MOV IE#8Dh ; Cho phép ngit tai ngét ngoai 0,
1va
SIMP $ ; timer 1
END
6.2.9 Bai tip ap dung: viét chwong trinh diu khién
Bai tép 1:
Hay viét chuong trinh nhén lién tuc dir liéu 8 bit & cdng PO va giri né dén
cbng P1 trong khi né cing lic tao ra mt séng vudng chu ki 200pus trén chin P2.1,

Hay sir dung by Timer 0 d2 tao ra séng vudng, tin sb cia 8051 la XTAL =
11.0592MHz=.
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L gidi: .
Ta sir dung bd Timer0 & ché d§ 2 (tw déng nap lai) gia trj nap cho THO la
100/1.085us = 92.

ORG 0000H
ORG 0030H
; CPL P2.1 :
MAIN: TMOD, #02H - Chon bd Timer0, ché d6 2 ty nap lai
MOV PO, #0FFH . Liy PO 1am cdng vio nhén dif liéu
MOV THO, # - 92 . Pt THO = A4H cho — 92
MOV IE, #82H ; IE = 1000 0010 cho phép Timer(
SETB TRO : Khéi dong b Timer(
BACK: MOV A, PO ; Nhéin dir ligu vao tir cdng PO
MOV PLLA - Chuyén dir liéu dén cong P1
SIMP BACK ; Tiép tuc nhéin va chuyén dir ligu
END -
Bai tip 2:

Hiy viét lai chuong trinh & bai tap 2 dé tao séng vubng v&i mirc cao kéo
dai 1085us va mitc thip dai 15ps v6i gia thiét thn sé XTAL = 11.0592MHz. Hay
sir dung b$ dinh thoi Timerl.

L giai:

Vi 1085ps 12 1000 x 1085us nén ta cin sir dung ché d& 1 cha b dinh thai

Timerl.

. - - Khi khdi tao trdnh sir dung khong gian danh cho bang véc to ngt.

ORG 0000H
LIMP MAIN . Chuyén dén bing véc to ngit.
: - - Trinh ISR déi v6i Timer] dé tao ra xung vudng
ORG 001BH - Pia chi ngft cia Timerl trong
bang véc to ngit
LIMP ISR-T1 : Nhay dén ISR
: - - Biit ddu cAc chwong trinh chinh MAIN.
ORG 0030H - Sau bang véc to ngit
MAIN: MOV TMOD, #10H - Chon Timerl ché 4o 1
MOV PO, #0FFH : Chon cdng PO 1am déu vao nhin dir liéu
MOV TL1, #018H - DEt TL1 = 18 byte thép cta - 1000
MOV THI, #0FCH : Bt TH1 = FC byte cao cha - 1000
MOV IE, #88H . IE = 10001000 cho phép ngit Timerl
SETB TR1 : Khéi ddng bd Timerl
BACK: MOV A, PO - Nhén dir liéu diu vio & cdng PO
MOV P1, A : Chuyén dir liéu dén P1
SIMP BACK . Tiép tuc nhén va chuyén dix liéu
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¥

; = = Trinh ISR ¢nua Timerl phai dirge nap lai vi & ché as 1

ISR-T1: CLR TRI1 .3 Dirng b§ Timer]
CLR P2.1 ; P2.1 = 0 bt ddu xung mirc thip
MOV R2, #4 ; 2 chu ky may MC (Machine Cycle)
HERE: DINZ R2, HERE 14 x2MC=8MC
MOV TL1, #18H : Nap lai byte thép giatri 2 MC
MOV THI1, #0FCH ; Nap lai bytecao giatri 2 MC
SETB TR1 ; Khai ddng Timerl 1 MC
SETB P2.1 ; P2.1 =1 bt P2.1 trd lai cao
RETI : Tr& vé chuong trinh chinh
END

Luu y ring phin xung mitc thip dugc tao ra béi 14 chu ky mirc MC va méi
MC = 1.085ps va 14 x 1.085us = 15.19us,
Bai t4p 3: Viét chirong trinh tao xung vudng tin s6 £ = 10KHz tai P1.0 ding

ngat timer 0 va xung vudng tin s6 f=1 KHz tai P1.1 dung ngﬁt timer 1.
Giai

Chuong trinh thyre hign nhur sau:
ORG 0000h
LIJMP main
ORG 000Bh
CPL P1.0
RETI
ORG 001Bh
MOV THI1,#HIGH(-500) ; 2 byte
MOV TL1#LOW(-500) ; 2 byte
CPL P1.1 ; 2 byte
RETTI ; 1 byte
Main:
MOV TMOI,#12h
MOV IE#8Ah
SETB TRO
SETB TR1
MOV TH1,#HIGH(-500)
MOV TL1 #LOW(-500)
MOV THO,#(-50)
MOV TLO,#(-50)
SIMP $
END
Trong vi du nay, do timer 1 hoat ddng & ché dd 16 bit nén mdi 1an timer tran
phai thue hién nap lai gia tri cho timer 1.
Bai tip 4: Viét chuong trinh khéi dong céng nbi tiép & ché 46 UART 8 bit vai tbe
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46 truyén 4800 bps. Viét ISR cho cdng nbi tiép theo yéu ciu: truyén tuén tr cic ky
E ‘A’ dén ‘Z’ ra cbng ndi tifp ddng théi mbi 14n c6 ky tu dén cdng ndi tiép thi
nhén
v& va xudt ky ty nhén ra PO (gia sir tAn s thach anh 12 11.0592 MHz).
Chuong trinh thye hign nhu sau:
ORG 0000h
LIMP main
ORG 0023h ; Pia chi ISR cia cbng nbi tiép
LIMP Serial_ISR
Main:
TMOD,#20h
MOV TH1,4(-6)
MOV TL1,#(-6) ; Toéc dd 4800 bps
SETB TR1 :
MOV R7.#° A’ ; Ky tyr truyén diu tién
MOV IE,#90h ; Cho phép ngit tai cong nbi tiép
SETB TI ;Cho phép truyén
SIMP §
Serial_ISR:
JNB RI, Transmit ; Néu khéng phai ngét do nhén ky ty thi truyén
CLR RI
MOV A,SBUF ; Nhin ky ty
MOV PO,A ; Xuét ra Port 0
SIMP exitSerial
Transmit: ; Truyén ky tr
CLR TI
MOV AR7
MOV SBUF,A ; Truyén ky tr
INC R7 ; Qua ky ty ké
CINE R7,#'Z'+1,exitSerial ; Néu chira truyén’Z’ thi
: tiép tuc tru}fén, nguge lai thi
MOV R7,# A’ ; bat diu truyén tir ky tr “A’
exitSerial:
RETI
END
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