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CHUONG | : GIOI THIEU VE VDK 89C51

1. GIGI THIRU CAU TRUC PHAN CUNG HQ MSC-51 (8951) :

Pic diém va chic niang hoat dong cia cdac IC ho MSC-51 hoan toan tuong tu
nhu nhau. § day gidi thiéu IC8951 12 mot ho IC vi diéu khién do hang Intel clia M§
san xudt. Ching c6 cic dic diém chung nhu sau:

Céc dic di€m cta 8951 dugc tém tit nhu sau :
O 8 KB EPROM bén trong.

O 128 Byte RAM ndi.

O 4 Port xuit /nhap I/O 8 bit.

O Giao ti€p ndi tiép.

O 64 KB viing nhé mi ngoai

O 64 KB ving nhé dit liéu ngoai.

O X 1i Boolean (hoat dong trén bit don).

O 210 vi tri nhé ¢6 thé dinh vi bit.

O 4 ms cho hoat dong nhan hodc chia.

e
HO VI PIEU KHIEN 80C51 ~ Trang2 PHAM TRUNG HIEU



TRUONG PAI HQC KY THUAT CONG NGHE TP.HCM
UNIVERSITY OF TECHNOLOGY
|

S d6 khoi cia 8951:

INTI\

INTO\
SERIAL PORT
TIMER 0
TIMER 1
TIME 2
128 byte ROM TIMER 2
sosRﬁé\f)sz 4K: 8031
YYYYYY 4K: 8051 TIMERI
INTERRUPT OTHER 128 b EPROM
yte 4K: 8951 )
CONTROL REGISTER RAM TIMERI1
CPU
BUS . A 4 SERIAL
CONTROL | s PORT
OSCILATOR -
1 L » PSEN\ P, P, P, Ps v
RST Address\Data TXD RXD
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IL. KHAO SAT SO PO CHAN 8951, CHUC NANG TUNG CHAN:

1.S0 d6 chan 8951:

5v 5v
A
U4 g
; P1.0 8P0.0/ADO gg—
3| PL.1 >P0.1/AD1 [z
2| P12 P0.2/AD2 [3g——
5| P13 P0.3/AD3 [
6| PL4 P0.4/AD4 37—
+ C3 = P15 PO.5/AD5 [z
o g P1.6 P0.6/AD6 3>
10MF —— P1.7 P0.7/AD7
9 RST _ 31
10 EANVPP 35—
R3 — 11 | P3.0/RXD ALE/PRQG 59—
10K —12 | P3.1/DD PSEN [——
—13 | P3-2/INTO0
—1 | P3-3/INT1 o8
—15 | P3.4/T0 P2.7/A15 57—
— oM — 16 | P3.5/IL_ P2.6/Al4 5
ca 30P —17 | P3.6/WR  P2.5/A13 5
— | P3.7/RD  P2A4/A12 5
® P2.3/A11l o
L Y2|—£>XTAL2 A P2.2/A10 55—
[ ] PXTALL S P2.UA9 57—
T O P2.0/A8
- o
C4 30P AT89C51 N
So do chén IC 8951

2. Chitc niang cdc chan cia 8951:
- 8951 ¢6 tat cd 40 chan c6 chifc ning nhu cdc dudng xuat nhap. Trong d6 ¢
24 chan c6 tic dung kép (c6 nghia 1 chan c6 2 chiic ning), mdi dudng c6 thé hoat
dong nhu dudng xuit nhap hoic nhu dudng diéu khién hoic 1a thanh phan clia cdc
bus dir li€u va bus dia chi.
a.Cic Port:
r Port 0 :

- Port 0 1 port c6 2 chifc ning & cdc chan 32 — 39 ctia 8951. Trong cédc thiét k& cd
nhd khong dung bd nhé md rong né ¢6 chic ning nhu cdc dudng 10. D6i véi cdc
thi€t k& ¢ 16n c6 bd nhé md rong, né duge két hgp giira bus dia chi va bus dit lidu.

r Port 1:
|
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- Port 1 1a port IO trén cac chan 1-8. Cac chan dudc ky hiéu P1.0, P1.1,
P1.2, .. c6 thé dung cho giao ti€p véi cdc thi€t bi ngoai néu can. Port 1 khong c6
chitc niing khéc, vi vy ching chi dugc dung cho giao ti€p v6i cdc thié€t bi bén ngoai.

r Port 2 :

- Port 2 1a 1 port c6 tdc dung kép trén cdc chan 21 - 28 dugc dung nhu cdc
dudng xuat nhip hoic 1a byte cao ctia bus dia chi doi vdi cdc thiét bi ding bd nhé
md rong.

r Port 3:

- Port 3 1a port c6 tdc dung kép trén cdc chan 10 - 17. Cdc chan cua port nay
c6 nhiéu chifc ning, cdc cong dung chuyén ddi c6 lién hé véi cdc dic tinh dic biét

cia 8951 nhu § bang sau:

Bit Tén Chitc ning chuyén d6i
P3.0 RXT Ngo vao dif liéu noi tiép.
P3.1 TXD Ngd xuit dit liéu noi tiép.
P3.2 INTO\ Ngd vao ngit ciing thi 0.
P3.3 INTI\ Ngo vao ngit ciing thit 1.
P3.4 TO Ngé vao cia TIMER/COUNTER thi 0.
P3.5 Tl Ngo vao cia TIMER/COUNTER thg 1.
P3.6 WR\ Tin hi€u ghi di¥ li€u I€n bd nhd ngoai.
P3.7 RD\ Tin hi€u doc bd nhé dif liéu ngoai.

Céc ngo tin hiéu diéu khién :

r Ngo tin hiéu PSEN (Program store enable):

- PSEN la tin hiéu ngd ra & chian 29 ¢6 tic dung cho phép doc bd nhd chuong
trinh m& rong thudng dudc néi dén chan OE\ (output enable) ctia Eprom cho phép
doc cac byte ma 1énh.

- PSEN & mifc thap trong thdi gian Microcontroller 8951 14y 1énh. Cdc ma
1énh cda chuong trinh dugc doc tir Eprom qua bus dif liéu va dudc chot vao thanh
ghi 1énh bén trong 8951 d€ gidi ma Iénh. Khi 8951 thi hanh chuong trinh trong
ROM ndi PSEN s€ & miic logic 1.

r Ngo tin hiéu diéu khi€n ALE (Address Latch Enable ) :

- Khi 8951 truy xut bd nhd bén ngoai, port 0 c6 chifc niing 13 bus dia chi va
bus di liéu do d6 phai tach cdc dudng dit liéu va dia chi. Tin hiéu ra ALE & chan tha
30 dung lam tin hiéu diéu khién d€ gidi da hdp cdc dudng dia chi va dit liéu khi két
ndi ching véi IC chot.

- Tin hiéu ra & chan ALE la mot xung trong khodng thdi gian port 0 déng vai
tro 12 dia chi thap nén chét dia chi hoan toan ty dong.

Céc xung tin hiéu ALE c6 tdc do bing 1/6 1an tan s6 dao dong trén chip va c6 thé
dudc dung 1am tin hiéu clock cho cdc phan khdc ciia hé thong. Chan ALE dudc dung
lam ngd vao xung lap trinh cho Eprom trong 8951.
|
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r Ngo tin hiéu EA\(External Access):

- Tin hiéu vao EA\ & chan 31 thudng dudc mic 1én mifc 1 hodc mitc 0. Néu & mifc
1, 8951 thi hanh chuong trinh tit ROM ndi trong khodng dia chi thap 8 Kbyte. Néu &
muc 0, 8951 s& thi hanh chuong trinh tt bd nhé md rong. Chan EA\ dugc 14y 1am
chan cAp ngudn 21V khi lap trinh cho Eprom trong 8951.

r Ngo tin hiéu RST (Reset) :

-Ngd vao RST & chian 9 1a ngd vao Reset cia 8951. Khi ngd vao tin hiéu nay
duwa 1én cao it nhat 1a 2 chu ky mdy, céc thanh ghi bén trong dudgc nap nhitng gia tri
thich hgp d€ khéi dong hé thong. Khi cAp dién mach tu dong Reset.

r Cac ngo vao by dao dong X1, X2:
- B dao dong dudc tich hgp bén trong 8951, khi sit dung 8951 ngudi thi€t k& chi
can ké&t ndi thém thach anh va cdc tu nhu hinh vé trong so d6. Tan sd thach anh
thudng st dung cho 8951 1a 12Mhz.

r Chan 40 (Vce) dude ndi 1én ngudn 5V.

III. CAU TRUC BEN TRONG VI PIEU KHIEN

1. Té chic b nhé:

FFFF FFFF
FF CODE DATA
Memory Memory
00
Enable Enable
via via
On - Chip 0000 PSEN 0000 |RD & WR
Memory

External Memory
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Bang tém tit cdc viing nhé 8951.
Bé4n do b nhé Data trén Chip nhu sau :

Pia chi Dia chi
hvte Dia chi bit hvte Dia chi bit
TF FF
Fo |F7 |F6 |F5 [F4 [F3[F2[F1 [Fo B
RAM da dung
E0 |E7 |E6 |E5 [E4 [E3[E2[E1 [EO |ACC
DO |D7 |D6 |D5 [D4 [D3 [D2 [D1 DO [PSW
30 Bs|- |- | [Bc|BB[BA|BY |BS |IP
oF [7F [7E [rD [7c 7B [1A [79 [78
2B [77 116 |15 14 13 [72 711 [0 B0 [B7 [B6 [B5 B4 [B3 [B2 |B1 [BO [P.3
2D 6F |6E |6D |6C 6B oA |69 |68
2C 67 166 65 |64 163 62 61 |60 A8 |AF| | |ac|aBlaalag |as fIE
2B |SF [5E [5D [5C [sB [sA |59 |58
2A 57 156 |55 54 153 |52 51 |50 A0 |A7 a6 |A5 |a4 (a3 [a2 a1 a0 P2
29 UF WUE 4D ke kB A ko ks
28 U7 ke ks ka k3 o Jar ko 99 |khong dugc dia chi hod bit SBUF
27 BF BE D 3C B A B9 B8 98 [9F OE joD Joc pBloA 99 os [scoN
26 37 B6 35 B4 B3 32 B1 po
25 pF pE pD pc bB pa p9 ps 90 97 96 o5 o4 fo3]02 o1 o Ip1
24 7 p6 5 pa 3 p2 b1 po
23 IF |IE [1D [1c 1B [1A |19 [18 8D [khong dugc dia chi hod bit THI
22 17 |16 15 J14 13 12 i1 fio 8C |khong dugc dia chi hod bit THO
21 PF E Jop joc B A 09 |08 8B [khong dugc dia chi hod bit TL1
20 07 106 05 o4 o3 02 Jo1 foo 8A |khong dugc dia chi hod bit TLO
1F [Bank 3 89 |khong dugc dia chi hoa bit TMOD
18 88 |SF [SE 8D [8C [sB]sA |89 [88 [TCON
17 [Bank 2 87 |khong dugc dia chi hoa bit PCON
10
OF [Bank 1 83 |khong dugc dia chi hoa bit DPH
08 82 [khong dugc dia chi hod bit DPL
07 |Bank thanh ghi O 81 |khong dugc dia chi hoa bit SP
00 |(mic dinh cho RO -R7) 80 [87 86 85 [s4 [83[82 [81 8o |po
RAM CAC THANH GHI CHUC NANG PAC BIET
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- BO nhé trong 8951 bao gdm ROM va RAM. RAM trong 8951 bao gdm

nhiéu thanh phan: phan luu trit da dung, phan luu trit dia chi héa tirng bit, cdc bank

thanh ghi va c4c thanh ghi chitc ning dic biét.

- 8951 ¢6 bd nhé theo cau triic Harvard: ¢6 nhitng viing bd nhé riéng biét cho
chuong trinh va dif liéu. Chuong trinh va dif liéu c6 thé chita bén trong 8951 nhung
8951 van c6 thé két nSi vdi 64K byte bo nhé chuong trinh va 64K byte dit liéu.

Hai ddc tinh cdn chii y la' :

U Cic thanh ghi va céc port xuit nhap da dudc dinh vi (xdc dinh) trong bd

nhd va c6 thé truy xuit tryc ti€p giong nhu cic dia chi bd nhé khic.

U Ngin x&p bén trong Ram ndi nhd hon so véi Ram ngoai nhu trong céc bod

Microcontroller khéc.

RAM bén trong 8951 dudc Phan chia nhu sau:

u Cdc bank thanh ghi c¢6 dia chi tr 00H dén 1FH.

U RAM dia chi héa tirng bit ¢6 dia chi tir 20H dén 2FH.

U RAM da dung tir 30H dén 7FH.

U Céc thanh ghi chifc niing dic biét tir SOH dén FFH.

r RAM da dung:

- Mic du trén hinh vé cho thdy 80 byte da dung chi€m cic dia chi tir 30H dén
7FH, 32 byte dudi tit 00H d&n 1FH ciing c6 thé diing vdi muc dich tuong tu (mic du
cac dia chi nay da c6 muc dich khac).

- Moi dia chi trong viing RAM da dung déu c6 thé truy xuat tu do ding ki€u dia
chi tryc ti€p hoidc gidn tiép.

r RAM c6 thé truy xuit tirng bit:

- 8951 chita 210 bit dugc dia chi héa, trong d6 c6 128 bit c¢6 chita cic byte ¢
chita cdc dia chi tir 20F dén 2FH va céc bit con lai chita trong nhém thanh ghi ¢6
chiic ning dic biét.

- Y tuwéng truy xudt ting bit bing phan mém 1a cdc dic tinh manh cia
microcontroller x{ 1y chung. Céc bit ¢ thé dugc dit, x6a, AND, OR, . . ., véi 1 1énh
don. Pa s6 cdc microcontroller xtt Iy doi hdi mot chudi 1énh doc — sita - ghi dé dat
dugc muc dich tuong tu. Ngoai ra cdc port ciing c6 thé truy xuit dugc tirng bit.

- 128 bit truy xuAt tirng bit ndy ciing ¢ thé truy xuit nhu cdc byte hoic nhu cic
bit phu thudc vao 1€nh dugc dung.

r Cac bank thanh ghi:

- 32 byte thip clia bd nhd ndi dudc danh cho cdc bank thanh ghi. B6 1énh 8951 hé
tr¢ 8 thanh ghi c6 tén 12 RO dé€n R7 va theo mic dinh sau khi reset hé thong, cic
thanh ghi ny c6 cédc dia chi tor 00H dén 07H.

- C4c 1énh dung cdc thanh ghi RO d&n R7 s& ngdn hon va nhanh hon so véi cdc
1énh c6 chifc ning twong tng dung kiéu dia chi tryc ti€p. Céc dit liéu dudc ding
thudng xuyén nén dung mot trong cdc thanh ghi nay.
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- Do ¢6 4 bank thanh ghi nén tai mot thdi diém chi c6 mot bank thanh ghi dudc
truy xuét bdi cdc thanh ghi RO dén R7 @€ chuyén ddi viéc truy xuit cic bank thanh
ghi ta phai thay d6i cdc bit chon bank trong thanh ghi trang thai.

2. Cac thanh ghi c6 chitc nang dac biét:
- Céc thanh ghi ndi cia 8951 dugc truy xuit ngdm dinh bdi bo 1&nh.

- C4c thanh ghi trong 8951 dudc dinh dang nhu mot phan ciia RAM trén chip vi vay
mdi thanh ghi s& ¢6 mot dia chi (ngoai trir thanh ghi b dé€m chuong trinh va thanh
ghi 1&énh vi cdc thanh ghi nay hi€m khi bi tdc ddng truc ti€p). Ciing nhu RO dén R7,
8951 c6 21 thanh ghi ¢6 chiic ning dic biét (SFR: Special Function Register) &
ving trén ctia RAM noi tir dia chi 80H dén FFH.

Chd y: tat cd 128 dia chi tir 80H dén FFH khong dugc dinh nghia, chi c6 21
thanh ghi c6 chitc ning dic biét dugce dinh nghia sin cac dia chi.
- Ngoai trif thanh ghi A ¢6 thé dugc truy xuit ngdm nhu da néi, da so cdc thanh ghi
c6 chifc ning dic biét SFR c6 thé dia chi hda ting bit hoic byte.

Thanh ghi trang thdi chuong trinh (PSW: Program Status Word):
Tu trang thdi chuong trinh & dia chi DOH dudc tom tit nhu sau:

BIT SYMBOL | ADDRESS DESCRIPTION
PSW.7 CYy D7H Cary Flag

PSW.6 AC D6H Auxiliary Cary Flag
PSW.5 FO D5H Flag 0

PSW4 RS1 D4H Register Bank Select 1
PSW.3 RSO D3H Register Bank Select 0

00=Bank 0; address O0H, O7H

Ol1=Bank 1; address 08H, OFH

10=Bank 2; address 10H, 17H

11=Bank 3; address 18H, 1FH

PSW.2 ov D2H Overlow Flag
PSW.1 - DIH Reserved
PSW.0 P DOH Even Parity Flag
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Chilc ndng titng bit trang thdi chuong trinh

Co Carry CY (Carry Flag):

- C3 nhd c6 tac dung kép. Thong thuong né dugc dung cho céac 1€nh toan hoc:
C=1 néu phép todn coOng c6 sy tran hodc phép trlr c6 mudn va ngude lai C= 0 néu
phép todn cdong khong tran va phép trir khong c6 mugn.

Co Carry phu AC (Auxiliary Carry Flag):
Khi cOng nhirng gid tri BCD (Binary Code Decimal), cd nhd phu AC dudc set
néu két qua 4 bit thap nim trong pham vi diéu khién 0AH, OFH. Ngudc lai AC= 0.
Co 0 (Flag 0):
Co6 0 (FO) 1a 1 bit ¢ da dung dung cho cac Gng dung ctia ngudi dung.
Nhiing bit chon bank thanh ghi truy xudt:

- RS1 va RSO quyét dinh diy thanh ghi tich cuc. Ching dugc x6a sau khi
reset hé thdng va dudc thay d6i bdi phAn mém khi can thiét.

- Tuy theo RS1, RS0 =00, 01, 10, 11 sé& dugc chon Bank tich cuyc tuong tng
la Bank 0, Bank1, Bank2, Bank3.

RS1 RSO BANK
0 0 0
0 1 1
1 0 2
1 1 3

Co tran OV (Over Flag) :

- CJ tran dudc set sau mot hoat dong cdng hoic trit néu cé sy tran todn hoc.
Khi cic s6 c6 dau dugc cong hodc trir véi nhau, phan mém c6 thé kiém tra bit nay
dé xdc dinh xem két qui c6 nim trong tdim x4c dinh khong. Khi cdc s6 khong c6
dau dugc cong bit OV dugc bd qua. Cac két qua 16n hon +127 hodc nhd hon —128
thi bit OV = 1.

Bit Parity (P):
- Bit ty dong dugc set hay Clear & mdi chu ky mdy dé 1ap Parity chin vdi

thanh ghi A. Sy d€m céc bit 1 trong thanh ghi A cOng véi bit Parity ludn ludn chin.
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Vidu A chita 10101101B thi bit P set 1én mot dé téng s0 bit 1 trong A va P tao
thanh s6 chin.

- Bit Parity thudng dugc dung trong su két hgp vdi nhitng thi tuc ctia Port noi
ti€p d€ tao ra bit Parity trudc khi phat di hodc ki€m tra bit Parity sau khi thu.

Thanh ghi B:

- Thanh ghi B & dia chi FOH dugc dung cuing vé6i thanh ghi A cho cac phép
todn nhan chia. Lénh MUL AB U sé& nhan nhitng gid tri khong diu 8 bit trong hai
thanh ghi A va B, rdi trd vé két qua 16 bit trong A (byte cao) va B(byte thap). Lénh
DIV AB U 14y A chia B, két qua nguyén dit vao A, s6 du dit vao B.

- Thanh ghi B c6 thé dugc ding nhu mot thanh ghi dém trung gian da muc
dich. N6 1a nhitng bit dinh vi thong qua nhitng dia chi tir FOH, F7H.

Con tré Ngdn xép SP (Stack Pointer) :

- Con trd ngin x€p 1a mot thanh ghi 8 bit § dia chi 81H. N6 chia dia chi clia byte dit
liéu hién hanh trén dinh ngin x&p. C4c 1énh trén ngin x&p bao gdbm céc 1énh cat dit
liéu vao ngin x&p (PUSH) va Iy dit liéu ra khdi Ngin x€p (POP). Lénh cat dif liéu
vao ngin x&p s€ lam ting SP trudc khi ghi dir liéu va 1énh 14y ra khdi ngin x&p sé&
lam gidm SP. Ngin x&p ctia 8031/8051 dugc giif trong RAM ndi va gidi han cdc dia
chi c6 thé truy xuét biing dia chi gidn ti€p, ching 1a 128 byte dau clia 8951.

- P& khdi dong SP véi ngin x&p bit dau tai dia chi 60H, cdc 1énh sau day
dudc dung:

MOV SP, #5F

- V6i 1énh trén thi ngin x€p clia 8951 chi ¢6 32 byte vi dia chi cao nhat cla
RAM trén chip la 7FH. S§& di gid tri SFH dugc nap vao SP vi SP ting 1&€n 60H trudc
khi cat byte dit liéu.

- Khi Reset 8951, SP s& mang gia tri mic dinh 12 07H va dif liéu dau tién sé&
dudc c4t vao 6 nhd ngin x&p c6 dia chi 08H. Néu phan mém tng dung khong khdi
dong SP mot gid tri mdi thi bank thanh ghil c6 thé ci 2 va 3 s& khong ding dugc vi
ving RAM ndy dd dugc dung lam ngin x&p. Ngin x&p dudc truy xuat tryc tié€p
bing cdc 1énh PUSH va POP d€ luu trit tam thdi va 13y lai dit liéu, hodc truy xuat
ngim bing 1énh goi chuong trinh con ( ACALL, LCALL) va cic 1énh tré vé (RET,
RETI) dé luu trit gid tri ctia bo d€m chuong trinh khi bit dau thyc hién chuong trinh
con va 14y lai khi két thiic chuong trinh con ...
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Con tré dit liéu DPTR (Data Pointer):
-Con tré dit liéu (DPTR) dugc dung d€ truy xuit bo nhd ngoai 1a mot thanh
ghi 16 bit & dia chi 82H (DPL: byte thdp) va 83H (DPH: byte cao). Ba 1énh sau sé&
ghi 55H vao RAM ngoai & dia chi 1000H:

MOV A, #55H
MOV DPTR, #1000H
MOV @DPTR, A

- Lénh diu tién ding d€ nap 55H vao thanh ghi A. Lénh thit hai ding dé
nap dia chi cla 6 nhg can luu gid tri 55H vao con trd dit liéu DPTR. Lénh thif ba sé&
di chuyén ndi dung thanh ghi A (Ia 55H) vao 6 nhd RAM bén ngoai c6 dia chi chita
trong DPTR (l1a 1000H).

Cdc thanh ghi Port (Port Register):

- Céc Port clia 8951 bao gom Port0 & dia chi 80H, Portl & dia chi 90H,
Port2 & dia chi AOH, va Port3 & dia chi BOH. T4t ca cdc Port nay déu c6 thé truy
xuAt tirng bit nén rat thuin tién trong kha niing giao ti€p.

Cdc thanh ghi Timer (Timer Register):

- 8951 ¢6 chita hai bd dinh thdi/ bd d€m 16 bit duge dung cho viéc dinh thoi
dugc dé€m sy kién. TimerO & dia chi 8AH (TLO: byte thdp ) vd 8CH (THO: byte
cao). Timerl & dia chi 8BH (TL1: byte thip) va 8DH (THI: byte cao). Viéc khéi
dong timer dudc SET bsi Timer Mode (TMOD) & dia chi 89H va thanh ghi diéu
khién Timer (TCON) & dia chi 88H. Chi c6 TCON dugc dia chi héa tirng bit .

C4c thanh ghi Port néi ti€p (Serial Port Register) :

- 8951 chita mot Port ndi ti€p cho viéc trao ddi thong tin vdi cdc thiét bi ndi
ti€p nhu mdy tinh, modem hoic giao ti€p ndi ti€p vé6i cac IC khdc. Mot thanh ghi
dém dit liéu ndi ti€p (SBUF) & dia chi 99H sé& giit ca hai dit liéu truyén va dit liéu
nhap. Khi truyén dit liéu ghi 1én SBUF, khi nhan dit liéu thi doc SBUF. Cdc mode
van khdc nhau dugc 14p trinh qua thanh ghi diéu khién Port n6i ti€p (SCON) dudc
dia chi hoa tiing bit & dia chi 98H.

Cdc thanh ghi ngdt (Interrupt Register):

- 8951 c¢6 cau tric 5 ngudn ngidt, 2 mic vu tién. Cdc ngit bi cAm sau khi bi
reset hé thong va s& dugc cho phép bing viéc ghi thanh ghi cho phép ngit (IE) & dia
chi A8H. Ca hai dugc dia chi héa ting bit.
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Thanh ghi diéu khién nguén PCON (Power Control Register):

- Thanh ghi PCON khong c¢6 bit dinh vi. N6 & dia chi 87H chita nhiéu bit
diéu khién. Thanh ghi PCON dugc tém tit nhu sau:

O Bit 7 (SMOD) : Bit ¢c6 toc @6 Baud & mode 1, 2, 3 & Port ndi ti€p khi set.

O Bit 6, 5, 4 : Khong c6 dia chi.

O Bit 3 (GF1) : Bit ¢ da ning 1.

O Bit 2 (GF0) : Bit c§ da ning 2 .

O Bit 1 (PD) : Set dé€ khdi dong mode Power Down va thoat dé reset.

O Bit 0 (IDL) : Set @€ khdi dong mode Idle va thodt khi ngdt mach hoic
reset.

Céc bit diéu khién Power Down va Idle c6 tdc dung chinh trong tat c4 cdc IC
ho MSC-51 nhung chi dugc thi hanh trong su bién dich cia CMOS.

3. B nhé ngoai (external memory) :

- 8951 ¢6 kha ning md rong bd nhé 1én dén 64K byte bd nhd chuong trinh va 64k
byte bo nhé dit liéu ngoai. Do d6 c6 thé dung thém RAM va ROM néu cin.

- Khi diing bd nhé ngoai, Port0 khong con chic ning I/O nita. N6 dugc két
hgp gitta bus dia chi (A0-A7) va bus dit liéu (D0-D7) véi tin hi€éu ALE dé chot byte
ctia bus dia chi khi bit ddu mdi chu ky bd nhé. Port dudc cho 13 byte cao clia bus dia

chi.

Truy xudt by nhdé ma ngoai (Accessing External Code Memory) :

- B nhé chuong trinh bén ngoai 1a b nhé ROM dugc cho phép cua tin hiéu
PSEN\. Su két ndi phan ciing clia b6 nhé EPROM nhu sau:

Port 0 <I > DO, D7
— |
O
EA :|=—_|—L(> 74HC373 :> A0, A7
8951 0]
ALE D EPROM
Port 2 > A8 , AlS
©) O -

- Trong mdt chu ky mdy tiéu bi€u, tin hiéu ALE tich 2 1an. LAn thif nhat cho
phép 74HC373 md cong chot dia chi byte thap, khi ALE xudng 0 thi byte thip va byte
cao clia bd d€m chuong trinh déu c6 nhung EPROM chua xuét vi PSEN\ chua tich cuc,
khi tin hiéu 1én mot trd lai thi Port 0 da c6 dit liéu 12 Opcode. ALE tich cuc I1an thé hai
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dugc gidi thich tuong tu va byte 2 dugc doc tif bd nhd chuong trinh. Néu 1énh

dang hién hanh 1a 1énh 1 byte thi CPU chi doc Opcode, con byte thd hai bo di.

Truy xudt by nhé dit lieu ngoai (Accessing External Data Memory):

- B6 nhd dit li€u ngoai 1a mdt bd nhd RAM dudc doc hodc ghi khi dugc cho
phép clia tin hiéu RD\ va WR. Hai tin hiéu ndy nim & chan P3.7 (RD) va P3.6
(WR). Lénh MOVX dugc dung dé truy xuat bd nhd dit liéu ngoai va diing mdt bd
dém dir liéu 16 bit (DPTR), RO hodc R1 nhu 1a mot thanh ghi dia chi.

- C4dc RAM c6 thé€ giao ti€p vé6i 8951 tuong ty cach thitc nhw EPROM ngoai
trir chan RD\ clia 8951 ndi v6i chan OE\ (Output Enable) ctia RAM va chan WR\
ctia 8951 ndi véi chan WE\ clia RAM. Su ndi cdc bus dia chi va dif liéu tuong ty nhu
c4ch ndi cia EPROM.

I
Port 0 < >
DO, D7
RAM
O 74HC373
RN I T
- A0, A7
G
ALE >
O O
o 9 A8 , AI5
Port 2

Su gidi md dia chi (Address Decoding):

- Sy gidi ma dia chi 12 mot yéu ciu tit yéu @€ chon EPROM, RAM, 8279, ...
Su gidi ma dia chi ddi vdi 8951 d€ chon cdc viing nhé ngoai nhu céc vi diéu khién.
Néu cdc con EPROM hoic RAM 8K dugc dung thi cdc bus dia chi phdi dugc giai
mi dé chon cdc IC nhé nim trong pham vi gi6i han 8K: 0000H, 1FFFH,
2000H, 3FFFH, . .

- Mot cich cu thé, IC gidi ma 74HC138 dudc dung vé6i nhitng ngd ra clia né
dudc ndi v6i nhitng ngd vao chon Chip CS (Chip Select) trén nhitng IC nhd
EPROM, RAM, ... Hinh sau diy cho phép két n6i nhiéu EPROM va RAM.

e
HO VI PIEU KHIEN 80C51  Trang 14 PHAM TRUNG HIEU



TRUONG PAI HQC KY THUAT CONG NGHE TP.HCM
UNIVERSITY OF TECHNOLOGY

Address Bus (AO ,

Data Bus (DO, D7)
<
A0 L
PSEN| po-p7 RD\ —f g po-p7
OE WR\—/1 w
L | | EPROM J\ RAM

—l/ A0, A2 7| A0, A

__| 8K Bytes 8K Bytes
cs — cs
—CS __|CS
74HC138
C
0
| B 1
A 7 b——
T— 3 Select other
E . EPROM/RAM
= EO 6

Address Decoding (Giai ma dia chi)
Su de lén nhau ctia cdc ving nhdo dii li¢u ngoai:

- Vi bd nhé chuong trinh 12 ROM, nén ndy sinh mot van dé bat tién khi phat
trién phan mém cho vi diéu khién. Mot nhudc diém chung ctia 8951 1a céc ving
nhé dit liéu ngoai nim de 1én nhau, vi tin hiéu PSEN\ dugc dung dé doc bd nhé
ma ngoai va tin hi€éu RD\ dugc dung dé€ doc bo nhd dit liéu, nén mot bé nhé
RAM c6 thé chita cd chuong trinh va dit liéu bing cich ndi dudng OE\ cia
RAM dén ngd ra mot cong AND c6 hai ngd vao PSEN\ va RD\. Sd ¢4 mach nhu
hinh sau cho phép cho phép bd nhé RAM c6 hai chitc ndng vira 1a bd nhé chuong
trinh vtra 1a bd nhé dir liéu:

RAM
WR\
RD\ — WR\
PSEN\ OF\

Overlapping the External code and data space
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-Vay mdt chuong trinh c6 thé dugc tdi vaio RAM biing cdch xem né nhu
bd nhd dit li€u va thi hanh chuong trinh bang cdch xem né nhu bd nhé chuong trinh.

Hoat dong Reset:

- 8951 ¢6 ngd vao reset RST tac dong & mic cao trong khoang thdi gian 2 chu
ky xung mdy, sau d6 xudng mic thip d€ 8951 bit dau lam viéc. RST c6 thé kich
bing tay bing mdt phim nhan thudng hd, s6 dd mach reset nhu sau:

+5V
|
100W Iese 10 nF
. e » RST
8.2 KW

Manual Reset Reset biing tay.

Trang thdi cta tit ci cdc thanh ghi trong 8951 sau khi reset hé thong dugc tém tit
nhu sau:

Thanh ghi Noi dung
Dé&m chuong trinh PC | 0000H

Thanh ghi tich liy A | O0OH

Thanh ghi B 00H

Thanh ghi thai PSW | OOH

SP 07H

DPRT 0000H

Port 0 dén port 3 FFH

P XXX0 0000 B
IE 0X0X 0000 B
Cac thanh ghi dinh | 0OH

thoi 00H

SCON SBUF 00H

PCON (MHOS) 0XXX XXXXH
PCON (CMOS) 0XXX 0000 B

-Thanh ghi quan trong nhat 1a thanh ghi bd d€m chuong trinh PC dugc reset
tai dia chi 0000H. Khi ngd vao RST xuéng mic thdp, chuong trinh ludn bit diu tai
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dia chi 0000H ctia b6 nhG chuong trinh. Noi dung cia RAM trén chip khong bi
thay ddi bsi tdc dong clia ngd vio reset.

VL. HOAT PONG TIMER CUA 8951:

1. GIOI THIEU:

- B9 dinh thoi ctia Timer 12 mot chudi cac Flip Flop dudc chia 1am 2, né
nhin tin hiéu vao 12 mot ngudn xung clock, xung clock dugc dua vao Flip Flop thit
nhat 1a xung clock clia Flip Flop tht hai ma né ciing chia tan s& clock nay cho 2 va
cu tiép tuc.

- Vi mdi tang k& ti€p chia cho 2, nén Timer n tang phai chia tan s clock ngd
vao cho 2". Ngd ra clia ting cudi cing 1a clock cta Flip Flop tran Timer hodc ¢ ma
né ki€m tra bdi phan mém hoic sinh ra ngit. Gi4 tri nhi phan trong cdc FF cda bo
Timer c6 thé dudc nghi nhu dém xung clock hodc cdc sy kién quan trong bdi vi
Timer dudc khdi dong. Vi du Timer 16 bit c6 thé d€m dén tir FFFFH sang 0000H.

- Hoat d6ng ctia Timer don gidn 3 bit dugc minh hoa nhu sau:

= (=) [ ) e

Q
> I—

—P —a >

LSB MSB Flag

Timer Flip Flops.
Clock

Qo (LSB)

Q

DO
W
I~
[N
[ON
I~

-0 1

Q,

Count

Flag <—|

- Trong hinh trén mdi ting 12 mot FF loai D phd dinh tdc dong canh xudng
dudc hoat dong & mode chia cho 2 (ngd ra Q\ dudc ndi vao D). FF cd 12 mot bo chot
|
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don gidn loai D dugc set bdi tAng cudi cling trong Timer. Trong biéu dd thdi
gian, ting diu d6i trang thdi & Y2tan sd clock, ting thi hai ddi trang thdi & tin s6 Y4
tan so clock . . . S& d€m dugc biét & dang thip phan va dugc ki€m tra lai d& dang
bdi viéc ki€m tra cdc ting cda 3 FF. Vi du s6 d&€m “4” xuit hién khi Q2=1, Q1=0,
Q0=0 (4,0=100,).

- C4c Timer dugc tng dung thuc t€ cho cic hoat dong dinh huéng. 8951 c6 2
bd Timer 16 bit, mdi Timer c6 4 mode hoat dong. Cdc Timer ding d€ dém gid, dém
céc su kién can thi€t va sy sinh ra tdc do cla tdc do Baud bdi sy gin lién Port ndi
tiép.

- Mbi sy dinh thdi 12 mot Timer 16 bit, do d6 ting cudi cling 1a tang thi 16 s&
chia tin s& clock vao cho 2'° = 65.536.

- Trong cdc tng dung dinh thdi, 1 Timer dugc 14p trinh d€ tran & mot khodng
thdi gian déu din va dudc set cd tran Timer. C§ duge ding d€ ddong bo chuong trinh
dé thuc hién mot hoat dong nhu viéc dua t6i 1 ting cdc ngd vao hodc gdi dif liéu
d&€m ngd ra. Cic tng dung khac c6 sit dung viéc ghi gis déu déu clia Timer d€ do
thoi gian da tro6i qua hai trang thdi (vi du do do rong xung).Viéc dém mdt sy kién
dugc dung dé xac dinh so 1an xuat hién cda su kién d6, tic thdi gian troi qua giita
cac su kién.

- C4c Timer ctia 8951 dudc truy xuat bdi viéc dung 6 thanh ghi chifc ning dic
bi€t nhu sau :

Timer SFR Purpose Address Bit-Addressable
TCON Control 88H YES

TMOD Mode 89H NO

TLO Timer O low-byte 8AH NO

TL1 Timer 1 low-byte 8BH NO

THO Timer O high-byte | 8CH NO

TH1 Timer 1 high-byte | 8DH NO

e
HO VI PIEU KHIEN 80C51 ~ Trang18 PHAM TRUNG HIEU



TRUONG PAI HQC KY THUAT CONG NGHE TP.HCM
UNIVERSITY OF TECHNOLOGY
|

2. CAC THANH GHI DIﬁU KHIEN TIMER
2.1. Thanh ghi diéu khi€n ché& d¢ timer TMOD (timer mode register) :

- Thanh ghi mode gdm hai nhém 4 bit 1a: 4 bit thap dit mode hoat dong cho
Timer 0 va 4 bit cao dit mode hoat dong cho Timer 1. 8 bit cia thanh ghi TMOD
dugc tém tit nhu sau:

Bit Name Timer Description
7 GATE |1 Khi GATE = 1, Timer chi l1am viéc khi INT1=1
6 C/T 1 Bit cho d&€m su kién hay ghi gi

C/T=1:Pé&m sy kién

C/T =0 : Ghi gid déu din

5 M1 1 Bit chon mode ciia Timer 1

4 MO 1 Bit chon mode cua Timer 1

3 GATE |0 Bit cdng ctia Timer 0

2 C/T 0 Bit chon Counter/Timer ctia Timer O
1 M1 0 Bit chon mode ctia Timer O

0 MO 0 Bit chon mode ctia Timer O

Hai bit MO va M1 cia TMOD @€ chon mode cho Timer 0 hoic Timer 1.

M1 MO MODE | DESCRIPTION

0 0 0 Mode Timer 13 bit (mode 8048)
0 1 1 Mode Timer 16 bit

1 0 2 Mode ty dong nap 8 bit

1 1 3 Mode Timer tach ra :

Timer O : TLO 12 Timer 8 bit dudc diéu khién bsi
cac bit cia Timer 0. THO tudng ty nhung dudc
diéu khién bdi cdc bit cia mode Timer 1.

Timer 1 : Pugc ngung lai.
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- TMOD khong c6 bit dinh vi, né thudng dugc LOAD mdt 1an bdi phian
mém & dau chuong trinh d€ khdi dong mode Timer. Sau d6 sy dinh gid c6 thé dirng
lai, dugc khéi dong lai nhu thé bdi sy truy xuit cdc thanh ghi chifc ning dic biét clia

Timer khac.

2.2. Thanh ghi diéu khi€n timer TCON (timer control register):

- Thanh ghi diéu khién bao gdm céc bit trang thdi va cdc bit diéu khién bdi
Timer O va Timer 1. Thanh ghi TCON c6 bit dinh vi. Hoat d6ng cua tirng bit dudc
tom tit nhu sau :

Bit Symbol | Bit Description
Address

TCON.7 | TF1 8FH Cd tran Timer 1 dudc set b&i phan citng & sur
tran, dudc x6a bdi phin mém hoic bdi phan
cing khi cdc vectd xit 1i dé€n tha tuc phuc vu
ngit ISR

TCON.6 | TRI 8EH Bit diéu khién chay Timer 1 dudc set hoic
x6a bdi phan mém dé€ chay hoic ngung chay
Timer.

TCON.5 | TFO 8DH Cd tran Timer O(hoat dong tuong ty TF1)

TCON.4 | TRO 8CH Bit dié¢u khién chay Timer O (giong TR1)

TCON.3 |IE1 8BH CdS ki€u ngdt 1 ngoai. Khi canh xudng xuif
hién trén INTI thi IE1 dugc x6a bdi phan
mém hoic phin ciing khi CPU dinh huéng
dén thii tuc phuc vu ngit ngoai.

TCON.2 |IT1 SAH C& ki€u ngit 1 ngoai dudc set hoic x6a bing
phan mém bdi canh kich hoat bdi sy ngii
ngoail.

TCON.1 |IEO 89H C& canh ngdt 0 ngoai

TCON ITO 88H C& kiéu ngit 0 ngoai.
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2.3. C4c ngudn xung nhip cho timer (clock sources):

- C6 hai ngudn xung clock c6 thé d&€m gid 1a sy dinh gid bén trong va sy dé€m
st kién bén ngoai. Bit C/T trong TMOD cho phép chon 1 trong 2 khi Timer dugc
khéi dong.

Crystal
] On Chip Timer
T Oscillator 2 - Clock
: ~N—
TOor T1
pin
C/T

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

" Su bdam gio bén trong (Interval Timing):

- Né&u bit C/T = 0 thi hoat dong ctia Timer lién tuc dugc chon vao bd Timer
dugc ghi gid tir dao dong trén Chip. Mot bd chia 12 dudc thém vao d€ gidm tin s6
clock dén 1 gia tri phi hdp v6i cdc ng dung. Cdc thanh ghi TLx va THx ting & toc
dd 1/12 1an tan sd dao dong trén Chip. Néu dung thach anh 12MHz thi sé& dua dén
toc do clock 1MHz.

- C4c sy tran Timer sinh ra sau mot con s8 c6 dinh ctia nhitng xung clock, né
phu thudc vao gia tri khdi tao dugc LOAD vao cdc thanh ghi THx va TLx.

" Swdém cdc su kién (Event Counting) :

- Né&u bit C/T = 1 thi bd Timer dudc ghi gid tif ngudn bén ngoai trong nhiéu
ting dung, ngudn bén ngoai nay cung cap 1 sy dinh gid v6i 1 xung trén sy x3y ra clia
st kién. Sy dinh gid 1a sy d€m sy kién. Con so su kién dudc xdc dinh trong phan
mém bdi viéc doc cdc thanh ghi Timer. TIx/THx, bdi vi gi4 tri 16 bit trong cdc thanh
nay ting lén cho mdi sy kién.

- Ngudn xung clock bén ngoai dwa vao chan P3.4 12 ngd nhip clia xung clock
bdi Timer 0 (TO) va P3.5 12 ngd nhdp clia xung clock bgi Timer 1 (T1).

- Trong céc tng dung d€m céc thanh ghi Timer dudc ting trong ddp tng cla
st chuyén trang thai tir 1 sang 0 & ngd nhap Tx. Ngd nhip bén ngoai dudc thit trong
|
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sudt S5P2 ctia moi chu ky mdy: Do d6 khi ngd nhip duwa t6i mic cao trong mot
chu ky va mifc thap trong mdt chu ky k€& ti€p thi bd d€m ting 1én mot. Gid tri méi
xuit hién trong cdc thanh ghi Timer trong su6t S5P1 cta chu ky theo sau mot sy
chuyén d6i. Bdi vi n6 chi€m 2 chu ky mdy (2ms) d€ nhan ra sy chuyén d6i tir 1 sang
0, nén tan s6 bén ngoai 16n nhat 12 500KHz néu dao dong thach anh 12 MHz.

2.4. sy bit dau, k&t thic va sy diéu khién cdc timer (starting, stopping and
controlling the timer) :

- Bit TRx trong thanh ghi c6 bit dinh vi TCON dugc diéu khién bdi phan
mém dé€ bit diu hoic két thic cdc Timer. P& bit ddu cdc Timer ta set bit TRx va
dé€ két thic Timer ta Clear TRx. Vi du Timer 0 dugc bit dau bdi 1énh SETB TRO
va dudc két thic bdi 1énh CLR TRO (bit Gate= 0). Bit TRx bi x6a sau su reset hé
thong, do d6 cdc Timer bi cAm bing sy mic dinh.

- Thém phuong phap nita d€ diéu khién cic Timer 12 dung bit GATE trong
thanh ghi TMOD va ngdé nhip bén ngoai INTx. Piéu nay dugc dung d€ do cic do
rong xung. Gid st xung dua vao chin INTO ta khdi ddong Timer O cho mode 1 la
mode Timer 16 bit v61 TLO/THO = 0000H, GATE = 1, TRO = 1. Nhu vay khi INTO
= 1 thi Timer “dugc m& cong” va ghi gid véi téc d6 cia tan s6 IMHz. Khi INTO
xudng thap thi Timer “d6ng cong” va khodng thdi gian clia xung tinh bing ns 13 sy
dém dugc trong thanh ghi TLO/THO.

On Chip

A 4

A 4

% Oscillato |_,[ ", e T » TLO | THO —»TFO
! r

12 MHz

TO (P3.4)

C/T

GATE @‘

INTO (P3.2)

Timer Operating Mode 1.
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2.5. Su khdi dong va truy xuit cdc thanh ghi timer:

- Céc Timer dugc khdi dong 1 1dn & dau chuong trinh d€ dit mode hoat dong
cho chiing. Sau d6 trong chuong trinh cdc Timer dudc bit dau, dudc x6a, cdc thanh
ghi Timer dugc doc va cip nhit... theo yéu cau clia tiing ting dung cu thé.

- Mode Timer TMOD la thanh ghi du tién dudc khdi gdn, bdi vi dit mode
hoat dong cho cac Timer. Vi du khéi dong cho Timer 1 hoat déng ¢ mode 1 (mode
Timer 16bit) va dudc ghi gid bang dao dong trén Chip ta dung 1énh : MOV TMOD,
# 00001000B. Trong 1énh nay M1 =0, MO = 1 d€ vao mode 1 va C/T =0, GATE =
0 d&€ cho phép ghi gid bén trong ddng thdi x6a cdc bit mode cta Timer 0. Sau 1énh
trén Timer van chua d€m gid, né chi bit ddu d€m gid khi set bit diéu khién chay
TR1 cua nod.

- Né&u ta khong khdi gdn gia tri diu cho cdc thanh ghi TLx/THx thi Timer s&
bit dau d€m tir 0000HIén va khi tran tir FFFFH sang 0000H né sé& bit dau tran TFx
roi ti€p tuc d&€m tir 0000H 1én tiép . . .

- Néu ta khdi gdn gid tri ddu cho TLx/THx, thi Timer s& bit dau d€m tir gid
tri khéi gdn d6 1én nhung khi tran tir FFFFH sang 0000H lai dé€m tir 0000H 1én.

- Chi ¥ ring cd tran TFx ty dong dudc set bdi phan ciing sau mdi sy tran va
s& dugc x6a bdi phan mém. Chinh vi vay ta c6 thé 1ap trinh chd sau mdi 1an tran ta
s& x6a ¢ TFx va quay vong lip khdi gan cho TLx/THx dé€ Timer luon ludn bit dau
dé&m tir gid tri khdi gan 1én theo ¥ ta mong mudn.

- bic biét nhitng sy khéi gdn nhd hon 256 ns, ta s€é goi mode Timer ty ddng
nap 8 bit clia mode 2. Sau khi khéi gdn gid tri dau vao THXx, khi set bit TRx thi
Timer sé& bit ddu d&€m gid tri khdi gdn va khi tran tit FFH sang 00H trong TLX, cd
TFx tu dong dudc set dong thdi gid tri khdi gdn ma ta khdi gan cho Thx dudc nap tu
dong vao TLx va Timer lai dugc d€m tir gid tri khdi gan nay l1én. N6i cdch khéc,
sau mdi tran ta khong can khéi gén lai cho cdc thanh ghi Timer ma chiing vAn d€m
dudc lai tir gid tri ban dau.

3. CAC CHE PO TIMER VA CO TRAN (TIMER MODES AND
OVERFLOW):

- 8951 ¢6 2 Timer la Timer 0 va timer 1. Ta diing ky hiéu TLx va Thx dé chi
2 thanh ghi byte thap va byte cao ctia Timer 0 ho#ic Timer 1.

3.1. Mode Timer 13 bit (MODE 0) :

Timer Clock
— » TLx (5 bit) | THx (8 bit)

TFx

A 4

Overflow
.
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- Mode 0 1a mode Timer 13 bit, trong d6 byte cao ctia Timer (Thx) dudc
dit thap va 5 bit trong sd thap nhat clia byte thap Timer (TLx) dit cao d€ hop thanh
Timer 13 bit. 3 bit cao cia TLx khong dung.

3.2. Mode Timer 16 bit (MODE 1) :

Timer

| TLx (8 bit) | THx (8 bit) TFx

A 4

- Mode 1 la mode Timer 16 bit, tuong tv nhu mode 0 ngoai trir Timer nay hoat
dong nhu mot Timer day dd 16 bit, xung clock dugc ding vdi su két hdp cédc thanh
ghi cao va thap (TLx, THx). Khi xung clock dugc nhan vao, bd dém Timer ting lén
0000H, 0001H, 0002H, .., vi mot sy tran s& xuat hién khi c6 su chuyén trén bo dé€m
Timer tit FFFH sang 0000H va sé& set ¢J tran Time, sau d6 Timer dém ti€p.

- C§ tran la bit TFx trong thanh ghi TCON ma n6 sé dugc doc hodc ghi bdi
phan mém.

- Bit ¢6 trong s6 16n nhit (MSB) ciia gi4 tri trong thanh ghi Timer 1a bit 7 clia
THx va bit c6 trong sd thap nhit (LSB) 12 bit 0 ctia TLx. Bit LSB ddi trang thdi &
tdn s6 clock vao dugc chia 2'° = 65.536.

- Céc thanh ghi Timer TLx va Thx c6 thé dugc doc hoic ghi tai bat ky thoi
di€m nao bdi phan mém.

3.3. Mode tu dong nap 8 bit (MODE 2) :

Timer
—» TL x (8 bit) TFx
ry Overfio
Reload
TH x (8 bit)

-Mode 2 12 mode tu dong nap 8 bit, byte thAp TLx ctia Timer hoat dong nhu
mot Timer 8 bit trong khi byte cao THx cda Timer giit gid tri Reload. Khi bo dé€m
tran tr FFH sang O0H, khong chi cd tran dugc set ma gid tri trong THx ciing dugc
nap vao TLx : B6 d€m dudc ti€p tuc tir gid tri ndy 1én dén su chuyén trang thdi tir
FFH sang O0H k& ti€p va cit thé ti€p tuc. Mode nay thi phu hdp bdi vi cdc sy tran
xuat hién cu thé ma mdi ldc nghi thanh ghi TMOD va THx dudc khéi dong.
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3.4 Mode Timer tach ra (MODE 3) :

Timer
— 3 TL1 (8 bit) | TH1 (8 bit) ——» Overflow

Timer

y

TL1 (8 bit) »  TFO

Timer

THO (8 bit)— » TFI

- Mode 3 12 mode Timer tdch ra va 1a su khdc biét cho mdi Timer.

- Timer 0 & mode 3 dudc chia 1a 2 timer 8 bit. TLO va THO hoat dong nhu
nhitng Timer riéng 1€ v4i su tran sé set cdc bit TLO va TF1 tuong dng.

- Timer 1 bi dirng lai  mode 3, nhung c6 thé dugc khdi dong bdi viéc ngit n6
vao mot trong cdc mode khic. Chi c6 nhude diém 13 ¢ train TF1 cta Timer 1 khong
bi 4nh hudng béi c4c sy tran cta Timer 1 bdi vi TF1 dudc ndi véi THO.

- Mode 3 cung cap 1 Timer ngoai 8 bit 1a Timer thd ba cta 8951. Khi vao
Timer 0 & mode 3, Timer c6 thé hoat dong hoic tit bdi sy ngdt né ra ngoai va vao
trong mode ctia chinh né hoic cé thé duge ding bdi Port ndi ti€p nhu 13 mot may
phdt tdc d6 Baud, hoic né cé thé dung trong huéng nio d6 ma khong si dung
Interrupt.

V. HOAT PONG PORT NOI TIEP
1. Giéi thiéu

8951 ¢6 mot port ndi ti€p trong chip c6 thé hoat dong & nhi€u ch& d6 trén mot
ddy tin s6 rong. Chic ning chii yé&u Ia thyc hién chuyén ddi song song sang ndi tié€p
véi dit liéu xuat va chuyén ddi noi ti€p sang song song vdi dit liéu nhap.

Port ndi ti€p cho hoat ddong song cong (full duplex: thu va phit dong thdi) va
dém thu (receiver buffering) cho phép mot ky tu s€ dugc thu va dudc gilr trong khi
ky tu thit hai dugc nhan. Néu CPU doc ky tu tht nhit true khi ky tu thit hai dudc
thu ddy dd thi dit liéu s& khong bi mat.

Hai thanh ghi chifc ning dic biét cho phép phan mém truy xudt d&€n port ndi
ti€p 1a: SBUF va SCON. B6 dém port ndi ti€p (SBUF) & dia chi 99H nhan dif liéu
dé thu hoic phat. Thanh ghi diéu khién port ndi ti€p (SCON) & dia chi 98H 1a thanh
ghi c6 dia chi bit chita c4c bit trang thdi va céc bit di€u khién. Céc bit diéu khién dit
ch& dd hoat dong cho port ndi ti€p, va cdc bit trang thdi Bdo cdo két thiic viéc phat
hoic thu ky tu . C4c bit trang thdi c¢6 thé dugc ki€m tra bing phan mém hoic c6 thé
lap trinh d€ tao ngit.
|
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SUBF
(Chi ghi) | —>! Thanh ghi dich
SBUF
(chi doc)
SBUF
(chi doc)
L BUS néi 8051/8031 L

2. C4c thanh ghi va cdc ch& d§ hoat dong cia port ndi ti€p:
2.1. Thanh ghi diéu khién port néi tiép:
Ché& dd hoat dong cilia port ndi ti€p dugc dit bing cdch ghi vao thanh ghi ch& do
port ndi ti€p (SCON) & dia chi 98H .Sau diy cédc ban tém tit thanh ghi SCON va céc

ché& do cia port noi ti€p:

Bit Ky hiéu | Diachi | Mo ta

SCON.7 |SMO 9FH Bit 0 ctia ché& dd port ndi tiép

SCON.6 | SMI 9EH Bit 1 ctia ché& dd port ndi tiép

SCON.5 | SM3 9DH Bit 2 ctia ch& dd port ndi ti€p . Cho phép truyén thong
Xt Iy trong cdc ch€ do 2 va 3, RI s& khong bi tdc dong
néu bit thit 9 thu dugc 12 0

SCON4 |REN |9CH | Cho phép bé thu phai dugc dat 1én 1 d€ thu cdc ky tu

SCON.3 | TB8 9BH Bit 8 phat, bit thtt 9 dugc phdt trong ch&€ dd 2 va 3,
dudc dit va x6a bing phan mém.

SCON.2 | RB8 9AH B it 8 thu, bit thit 9 thu dudc

SCON.1 |TI 99H | C ngit phat. it 1én 1 khi két thic phét ky tu, dude
x6a biing phan mém

SCON.0O |RI 98H CJ ngit thu. Bt 1én 1 khi két thic thu ky t, duge x6a
bing phan mém
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Tém tit thanh ghi ché d6 port ndi tiép

SMO SM1 Ché& d@o MO ta Toc do baud
0 0 0 Thanh ghi dich | C& dinh (Fosc /12)
0 1 1 UART 8 bit Thay doi ( dat bing timer )
1 0 2 UART 9 bit Co6 dinh (Fosc /12 ho#ic Fosc/64 )
1 1 3 UART 9 bit Thay doi ( dat bing timer )

Céc ché& do port ndi ti€p

Trudc khi sit dung port noi ti€p, phai khdi ddong SCON cho ding ch€ do. Vi du,
1énh sau:

MOV SCON, #01010010B

Khéi dong port ndi ti€p cho ch&€ do 1 (SM0/SM1=0/1), cho phép bd thu
(REN=1) va c0 ngit phat (TP=1) dé bo phat sdn sang hoat dong.

2.2. Ché& d9 0 (Thanh ghi dich don 8 bit) :

Ché& d6 0 dugc chon bing cdc thanh ghi cdc bit 0 vao SM1 va SM2 clia SCON,
dua port noi ti€p vao ch€& do thanh ghi dich 8bit. Dit liéu ndi ti€p vao va ra qua RXD
va TXD xuit xung nhip dich, 8 bit dudc phit hoic thu véi bit dau tién 1a LSB. T6c
dd baud ¢& dinh & 1/12 tan s6 dao dong trén chip.

Viéc phdt di dugc khéi dong biing bat cif 1énh ndo ghi dir liéu vao SBUF. Dit
liéu dich ra ngoai trén dudng RXD (P3.0) v4i cac xung nhip dugc gti ra duéng TXD
(P3.1). Mdi bit phat di hgp 1& (trén RXD) trong mdt chu ky mdy, tin hiéu xung nhap
xudng thap & S3P1 va trd vé cao & S6P1.

e
HO VI PIEU KHIEN 80C51  Trang27 PHAM TRUNG HIEU



TRUONG PAI HQC KY THUAT CONG NGHE TP.HCM
UNIVERSITY OF TECHNOLOGY

Mot chu kY mdy ‘
S1 S2 S3 S4

S5 S6

0N

ALE

Data Out X Bit Data Hgp Lé

Shift Clock < S3PI S6P1 >

WRITE (0~
SBUF ............................ ‘ ............................ ‘ ............................ ‘ ......................... ‘ ‘ ‘ ‘

B O S Y A A e N

ALE

Data Out X XX XX X XX

RXD
Shift Clock | I S s T O N S s T O N O R A
(TXD) X o )
I Gian do thdi gian Port noi ti€p phat ¢ ché do 0

Viéc thu dudc khdi dong khi cho phép bd thu (REN) 1a 1 va bit ngét thu (RI)
12 0. Quy tic tdng qudt 12 dit REN khi bit ddu chuong trinh d€ khdi dong port ndi
ti€p, rdi xod RI d&€ bit ddu nhan dif liéu. Khi RI bi xo4, cdc xung nhip dudc dua ra
dudng TXD, bit dau chu k¥ mdy k& ti€p va dif liéu theo xung nhip & dudng RXD.
LAy xung nhip cho dit liéu vao port ndi ti€p x4y ra § canh dudng ctia TXD.
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Mot chu ky may

PP T T P P P e T T

Data out —{ Dy~ DI~ D2%~ pY—~ DA D~ DY~ D

Shift clock _‘ 4 k ‘

>
»
>
»
>
»
>
»
>
»
>
»
>
»

Gian d6 thoi gian phat néi ti€p ¢ ché

2.3. Ch& @6 1 (UART 8 bit véi téc do baud thay ddi dugc):

O ch& do 1, port ndi ti€p cda 8951 1am viéc nhu mot UART 8 bit véi toc dd
baud thay ddi dugc. Mot UART (B thu phat ddng bd van ning) 13 mdt dung cu thu
phat dit liéu ndi ti€p v6i mdi ky tu dit liéu di trude 12 bit start & mic thdp va theo sau
bit stop & mifc cao. Po6i khi xen thém bit ki€m tra chdn 18 giita bit dif liéu cudi cling
va bit stop. Hoat dong chi y&u ctia UART 1a chuyén ddi song song sang ndi ti€p vdi
dir liéu nhap.

O ché dd 1, 10 bit dudc phéat trén TXD hodc thu trén RXD. Nhitng bit d6 1a: 1 bit
start (luén ludn 12 0), 8 bit dit liéu (LSB dau tién) va 1 bit stop (Iudn ludn 1a 1). Véi
hoat dong thu, bit stop dudc dua vao RB8 trong SCON. Trong 8951 ché do baud
dudc dit bing toc dd bdo tran cda timer 1.

Tao xung nhip va déng bo héa cdc thanh ghi dich ciia port ndi ti€p trong cic ché
dd 1,2 va 3 dudc thi€t 1ap biing bd dé€m 4 bit chia cho 16, ngd ra 1a xung nhip tdc¢ do
baud. Ngd vao ctia bd d€m nay dugc chon qua phin mém

T6c d6 baud N . 16

A 4 A 4 A 4 A 4

Xung nhip t6c dd baud
Thanh ghi dich port ndi ti€p

2.4.UART 9 bit véi toc do baud cé dinh (ché& do 2):

Khi SM1=1 va SM0=0, cdng ndi ti€p 1am viéc & ch& dd 2, nhu mdt UART
9bit c6 tdc dd baud c6 dinh, 11 bit s& dugc phat hodc thu:1bit start, 8 bit data, 1 bit
data tht 9 c6 thé dugc 1ap trinh va 1 bit stop. Khi phdt bit thit 9 14 bat ¢t gi da dudc
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dua vao TB8 trong SCON (c6 thé 1a bit Parity) .Khi thu bit thi 9 thu dudc s€ §
trong RB8. Tdc d6 baud & ch& dd 2 1a 1/32 hoic 1/16 tin s6 dao ddng trén chip.
2.5.UART 9 bit v6i to¢c do baud thay déi duge (ch€ do 3):

Ché& @6 nay gidng nhu & ché€ do 2 ngoai trir tdc d6 baud c6 thé 1ap trinh dudc
va dudc cung cap bsi Timer.That ra cdc ch& do 1, 2, 3 rat giong nhau. C4i khdc biét
12 § tdc @6 baud (c6 dinh trong ch&€ dd 2, thay ddi trong ch€ dd 1 va 3) va & s bit
data (8 bit trong ch€ do 1,9 trong ch€ do 2 va 3).

2.6. Khéi dong va truy xuat cdc thanh ghi cong néi tiép:
" Cho Phép Thu
Bit cho phép bd thu (REN=Receiver Enable) Trong SCON phai dugc dit 1én
1biing phin mém d€ cho phép thu cic ky ty thong thudng thuc hién viéc nay & dau
chuong trinh khi khéi dong cdng ndi tiép, timer ... C6 thé thyc hién viéc nay theo hai
cach. Lénh:

SETB REN ; dit REN 1én 1
Hoic 1€nh

MOV SCON#XXX1XXXXB ; dit REN 1én 1 hodc xo04 cac bit khic
trén SCON khi can (cdc X phaila 0 hoic 1 d€ dit ch& do 1am viéc)

" Bit dit liéu thit 9:

Bit dit liéu tht 9 can phat trong cdc ch€ do 2 va 3 phai dugc nap vao trong TB8 bing
phan mém. Bit dif liéu thit 9 thu dugc dit & RB8. Phan mém c6 thé cin hoic khong
can bit dir liéu th 9, phu thudc vao dic tinh k§ thuat cla thiét bi ndi ti€p st dung
(bit dif liéu thit 9 ciing déng vai trd quan trong trong truyén thdng da x{ 1y )

" Thém 1 bit parity:

Thudng st dung bit dit liéu thit 9 d€ thém parity vao ky tu. Nhu da nhan xét &
chuong trudc, bit P trong tir trang thdi chuong trinh (PSW) dudc dit 1én 1 hodc bi
x04 bdi chu ky mdy d€ thiét 1ap ki€m tra chin vdi 8 bit trong thanh tich liy.

" Cdc co ngdt:

Hai cd ngét thu va phdt (RI va TI) trong SCON d6ng mot vai trd quan trong
trong truyén thong noi ti€p dung 8951/8051. C4 hai bit dudc dit 1én 1 bing phan
ciing, nhung phdi dugc xod biing phan mém.

2.7. Toc dd baud port ndi ti€p

Nhu da néi, téc do baud co dinh & cac ch& dd 0 va 2. Trong ché& dé 0 né luén
ludn 13 tin sé dao dong trén chip dugc chia cho 12. Thong thudng thach anh 4n
dinh tan sé dao dong trén chip nhung ciing c6 thé si dung nguén xung nhip
khac.
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SRR S ) R
trén chip toc do
baud

a. Ch& do 0
>, 64 ]
Dao dong J 3 Xl(;rjgbnhi;) toC
trén chip > SMOD=1 0 bau
b. Ch& d@¢ 2
Dao dong - 32 SMOD=0 )
an chi Xung nhip tdc
trén chip ~ , PR
0 bau
o 16 SMOD=1

5

c.Ch&dp1va3

Mic nhién sau khi reset hé thdng, toc dd baud ch& do 2 1 tan s6 bd dao dong
chia cho 64, tdc dd baud ciing bi dnh huéng bdi 1 bit trong thanh ghi diéu khién
ngudn cung cAp (PCON) bit 7 ctia PCON Ia bit SMOD. Pt bit SMOD 1én 1 1am gip
dodi toc do baud trong cic ch& dd 1, 2 va 3. Trong ch& do 2, téc dd baud c6 thé bi
gAp doi tir gid tri mic nhién cla 1/64 tin s& dao dong (SMOD=0) dé&n 1/32 tan s6
dao dong (SMOD=1)

Vi PCON khong dugc dinh dia chi theo bit, nén dé @it bit SMOD 1én 1 can
phai theo cédc 1é€nh sau:

MOV A,PCON ; 14y gi4 tri hién thdi cia PCON

SETB ACC.7 ; dit bit SMOD 1én 1

MOV PCON,A ; ghi gid tri ngudc vé PCON

Céc toc do baud trong cdc ché€ d 1 va 3 dudc xédc dinh bing toc do tran cla
timer 1. Vi timer hoat dong & tin s6 tuong ddi cao, tran timer dudc chia thém cho 32
(hoic 16 néu SMOD =1 ) trudc khi cung cip téc dd xung nhip cho port ndi tiép.

3. Té chifc ngit trong 8051

Vi Diéu Khién c6 5 ngudn ngit:2 ngudn ngit ngoai,2 ngit timer va 1 ngit Port ndi

ti€p, tat cd cdc ngudn ngit bi cAm sau khi reset hé thng va cho phép bdi phan mém
3.1.Cho Phép va Khong Cho Phép Ngit
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M&i ngudn ngit dugc cho phép hoic khong cho phép thong qua thanh ghi
chic nang dic biét c¢6 cdc bit duge dia chi hdéa IE (Interrupt Enable) tai dia chi

0A8H.
BIT SYMBOL | BIT ADDRESS DESCRIPTION
(1:ENABLE,0:DISABLE)
1IE.7 EA AFH Global Enable/Disable
IE.6 EA AEH Undefined
IE.5 ET2 ADH Enable Timer 2 Interrupt (8052)
IE.4 ACH Enable Serial Port Interrupt
IE.3 ET1 ABH Enable Timer 1 Interrupt
IE.2 AAH Enable External 1 Interrupt
IE.1 ETO A9H Enable Timer O Interrupt
IE.O EXO0 ASH Enable External O Interrupt

a. Uu tién ngdt.

tién ngdt) & dia chi B8H.

MJdi ngudn ngit dugc 1ap trinh riéng vao mot trong hai mic vu tién
qua thanh ghi chiic ning dac biét dudc dia chi bit Ip (Interrupt priority : wu

& mic uvu tién thap hon.
3.2 Xif Iy ngit.

Bit Ky hiéu Dia chi bit M0 t4 (1=mtic cao hon,0=mtc thip)
IP.7 Khong duge dinh nghia
IP.6 Khong duge dinh nghia
IP.5 PT2 BDH Uu tién cho ngit tir timer 2 (8052)
IP.4 PS BCH Uu tién cho ngit Port noi tiép
IP.3 PT1 BBH Uu tién cho ngdt tif timer 1
IP.2 PX1 BAH Uu tién cho ngit ngoai
IP.1 PTO B9H Uu tién cho ngdt tif timer 0
IP.0 PX0 B8H Uu tién cho ngit ngoai 0
T6m tdt thanh ghi IP.

Céc ngit uu tién dudc x6a sau khi reset hé thong d€ di tta't cd cdc ngit

Khi c6 mot ngin xay ra va dugc CPU chip nhén, chuong trinh chinh bi

ngit quing. Nhitng hoat dong sau x4y ra:

- Thi hanh hoan chinh 1énh dang hién hanh.
- Cé4c DC vao ngit xé&p.

- Trang thdi ngdt hién hanh dugc cit bén trong.
- Céc ngit dudc chiin tai mic clia ngit.
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- Nap vap DC dia chi Vector cua ISR.
- ISR thuc thi.

ISR thyc thi va ddp dng ngit. ISR hoan tit bing 1énh RET1. Piéu nay
lam 14y lai gi4 tri cii cia PC ti ngdn x€p va 14y lai trang thai ngit cli. Chuong
trinh lai ti€p tuc thi hanh tai ndi ma né ding.

3.3 VécTo Ngit
Khi ngdt dugc chap nhan gid tri dugc dwa vao PC (Program Counter) goi 1a vector
ngit (Interrupt Vector)

INTERRUPT FLAG VECTOR ADDRESS
System Reset RST 0000 H
External O IEO 0003 H
Timer O TFO 000B H
External 1 IE1 0013 H
Timer 1 TF1 001B H
Serial Port RIOR TI 0023 H
Timer 2 TF2 OR EXF2 002B H

3.4 Ngat Port noi Tiép

Ngit Port ndi ti€p xdy ra khi cd 2 c¢& ngit truyén (TI) hodc cd ngit nhan (RI)
dudc dit. Ngit truyén xdy ra khi bit cudi ciing trong SBUF truyén xong tiic 1 lic
nay thanh ghi SBUF rdng .Ngit nhan xdy ra khi SBUF di hoan thanh viéc nhan va
dang dgi d€ doc tifc 1a lic nay thanh ghi SBUF day. C4 hai cd ngit nay dugc dit bsi
phan citng va x6a biing phan mém.
Céc ngit cua 8051.

a. Cdc ngdt timer.

Cdc ngit timer c6 dia chi Vector ngdt 1a 000BH (timer 0) va 001BH
(timer 1). Ngit timer x4y ra khi c4c thanh ghi timer (TLx ITHXx) tran va set
¢S bdo tran (TFx) 1én 1. C4c cd timer (TFx) khong bi x6a bing phAn mém.
Khi cho phép cdc ngit, TFx tu dong bi x6a bing phan ciing khi CPU chuyén
dén ngit.

b. Céc ngit cong ndi tiép.

Ngit cong noi ti€p x4y ra khi hodc cd phat (TI) hoic cd ngit thu (KI)
dugc dit 1én 1. Ngit phat x4y ra khi mot ky to di dude nhan xong va dang
dgi trong SBUP @€ dudc doc.

Céc ngit cong noi ti€p khdc vé6i cdc ngit timer. CJ gy ra ngit cdng
ndi ti€p khong bi x6a biing phin ciing khi CPU chuyén t6i ngit. Do c6 hai
ngudn ngit cdng ndi ti€p Ti va RI. Ngudn ngit phdi dugc xdc dinh trong ISR
va ¢ tao ngit s& dugc x6a bing phan mém. Céc ngit timer cd ngit cd ngit
dudc x6a bing phan ciing khi CPU huéng tdi ISR.

|

HO VI PIEU KHIEN 80C51  Trang33 PHAM TRUNG HIEU



TRUONG PAI HQC KY THUAT CONG NGHE TP.HCM
UNIVERSITY OF TECHNOLOGY
|

c. Cdc ngdt ngoai.

- Cdc ngit ngoai x4y ra khi c6 mot mic thdp hodc canh xudng trén chin INTO
hodc INT1 cda vi diéu khién. Py 1a chifc ning chuyén d6i ciia céc bit Port 3.(Port
3.2 va Port 3.3).

Céc cd tao ngit nay la cdc bit IEO vd IE1 trong TCON. Khi quyén diéu khién da
chuyén d&n ISR, cd tao ra ngit chi dugc x6a néu ngit dugc tich cyc bing canh
xudng. Néu ngit dudc tich cyc theo mic, thi ngudn yéu cau ngit bén ngoai sé diéu
khién mic clia c& thay cho phan ciing.

Su Iwva chon ngit tich cyc mic thap hay tich cuc canh xudng dugc 1ap trinh
qua céc bit ITO va IT1 trong TCON. Né&u IT1 = 0, ngdt ngoai 1 dudc tdc dong bing
muc thap & chan IT1. Néu IT1 = 1 ngdt ngoai 1 s& dudc tdc dong bing canh xudng.
trong ch& do nay, n€u cac mau lién ti€p trén chan INT1 chi mic cao trong mdt chu
ky va chi mic thap trong chu ky k€&, cd yéu cau ngit IE1 trong TCON dugc dit 1én
1, rdi bit IE yéu ciu ngit.

Néu ngit ngoai dudc tdc dong biing canh xudng thi ngudn bén ngoai phai giir
chan tidc dong & mic cao tdi thi€u mot chu ky va giit né & mic thap thém mot chu
ky nita d€ ddm bdo phdt hién dugc canh xudng. N&u ngit ngoai dugc tic dong theo
miic thi ngudn bén ngoai phdi giff tin hiéu yéu cau tdc dong cho dén khi ngit dugc
yéu cau dugc that su tao ra va khong tdc dong yéu cau ngit trude khi ISR duge hoan
tat . N&éu khong mot ngit khic sé dudc lip lai.

VI. CAC CHE PO PANH PIA CHI: TRONG TAP LENH CO 8 CHE PO PANH
PIA CHI:
a. Thanh ghi dia ghi:

8051/8031 c6 4 bank thanh ghi, mdi bank c6 8 thanh ghi dInh s& tir RO dén
R7. Tai mdi thdi di€m chi c6 mot bank thanh ghi dugc tich cuc. Mudn chon bank
thanh ghi nao ta chi can gdn cédc bit nhi phan thich hgp vao RSI (PSW.4) va
RSO(PSW.3) trong thanh ghi trang thdi chuong trinh (PSW).

IM

[ ]
le;nl} nin |n

o) —

bia chi thanh ghi.

Ngoai ra, mot s6 thanh ghi dic biét nhu thanh ghi tich Iily, con trd dit liéu.. ciing
dudc x4c dinh trong cdc 1énh nén khong cin cic bit dia chi. Trong cdc Iénh nay
thanh ghi tich lily dudc xdc dinh 12 “A”, con trd dit liéu 1a “DPTR”, thanh ghi dém
chudng trinh 1a “PC”, ¢6 nhd 1a “C”, cdp thanh ghi tich liy B 1a “AB”.

b. Di

e
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c. a chitruc tiép.

Trong ché& dd nay, cdc thanh ghi bén trong 8051/8031 dugc ddnh dia chi tryc ti€p bing 8 bit

dia chi ndm trong byte thi hai ctia ma 1énh.

T T T 1
NIﬁIéIIh||

T 1
pipfi

Dia chi tryc ti€p.

Du vay, trinh hgp dich cho phép goi tén cdc thanh ghi chitc nang dac biét (co dia
chi tryc ti€p tir 80H dén FFH) vi du :P0 cho port 0, TMOD cho thanh ghi ch& do
timer...

d. Dia chi gidn tiép.

RO va R1 dugc ding d€ chita dia chi 6 nhé ma 1énh tic dong d&€n. ngudi ta quy uSc
dung ddu @ truéec RO hoic R1.

Vals

nlh

i

bia chi gidn ti€p.
e. Dia chi tiic thoi:
Ngudi ta ding # trudc cdc todn hang tic thdi. Céc todn hang dé c6 thé 13 mot hiing
s, mot ky s6 hay mot bi€u thiic todn hoc... Trudng hop dich sé& tu dong tinh todn va
thay th€ dit liéu truc ti€p vao ma 1énh.
[T 17T T 17T T [
[ | Nllﬁ 1Ié nIh [ IDuI

[
lie;u Itu'cI thlfii I

Dia chi tic thdi.

f. Dia chi tuong doi:

Dia chi twong d6i dugc dung trong cac 1énh nhdy 8051/8031 dung gid tri 8 bit ¢4
d4u @€ cong thém vao thanh ghi d€m chuong trinh (PC). TAm nhdy cda 1énh nay
trong khodng tir —128 dén 127 6 nhd. Trude khi cong , thanh ghi PC sé ting dén dia
chi theo sau 1énh nhiy r6i tinh todn dia chi offset cAn thi€t &€ nhdy dén dia chi yéu
cAu. Nhu vay dia chi mdi 1a dia chi tuong ddi so vé6i 1énh k€ ti€p chit khong phdi 1a
ban than Iénh nhdy. Thudng 1énh nay c6 lién quan d&€n nhin dugc dinh nghia trudce.
[T [T T T 1T 1T 11 I

M
I I

I
ﬁllé

nlh

IOflfselt tong dl(A)’iI

Dia chi tuong doi.

g. Dia chi tuyét doi:
Dia chi tuyét ddi chi ding trong cdc 1énh ACALL va JIMP. C4c lénh 2 byte nay
diing d€ ré nhdnh vao mdt trang 2 Kbyte clia bd nhé truong trinh biing cdch cip 11
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bit dia chi thap (A0-A10) dé€ x4c dinh dia chi dich trong trang ma. Con 5 bit cao
cla dia chi dich (A11-A15) chinh 12 5 bit cao hién hanh trong thanh ghi dém chuong
trinh. Vi vdy dia chi ctia 1énh theo sau 1énh ré nhdnh va dia chi dich cta 1énh ré
nhdnh va dia chi dich cla I&énh ré nhdnh cin phdi cing trang ma 2 Kbyte (c6 cing 5
bit dia chi cao).

AlS5 All A10 A0

xdc dinh trang ma xdc dinh dia cchi trong trang ma

[T T 1 [ T T 17T 1T T 1 \
A10-A8 Mlé IOflfselt tong qé'il

Dia chi tuyét doi.

h. Dia chi dai:

bia chi dai chi ding cho 1énh LCALL va LJIIMP. C4c Iénh nay chi€m 3 byte va
dung 2 byte sau (byte 2 va byte 3) dé€ dinh dia chi dich cda 1énh (16 bit). Uu diém
clia 1énh nay c6 thé st dung trong toan bd viing nhé 64 Kbyte. Tuy nhién, 1énh nay
chi€m nhiéu byte va 1& thudc vao vi tri viing nhd.

[ lM*llAlhl 1 T T 1T T T 1 T 17 1T 1T T 71 ]!
a lén _ _
[ L | ’1“15| A|8 L L | FA7| A|O L

bia chi dai.
i. Dia chitham chiéu:
Dia chi tham chi€u dung mdt thanh ghi c¢d ban (hoic thanh ghi d€m chuong trinh PC
hoic thanh ghi con trd dit liéu DPTR) va dia chi offset (trong thanh ghi tich lily A) dé tao

dia chi dugc tdc dong cho cdc 1énh JMP hoic MOVC. C4c biang nhdy va bing tim ki€m dé
dang dugc tao ra d€ st dung dia chi tham chiéu.

dia chi cd ban Offset dia chi dudc tdc dong
PC hoic DPTR + ACC =

Dia chi tham chiéu.

e
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VII. CAC NHOM LENH CUA 8951
Tap 1énh ctia 8951 dugc chia thanh 5 nhém:
- S& hoc.
- Luanly.
- Chuyén dft liéu.
- Chuyén diéu khién.
Cic chi tiét thiét 1ap 1énh:

Rn :Thanh ghi RO dén R7 ctia bank thanh ghi dugc chon.

Data : 8 bit dia chi viing dit liéu bén trong. N6 c6 thé 1a ving RAM dff liéu
trong (0-127) hodc céc thanh ghi chic ndng dic biét.

@Ri : 8 bit ving RAM dit liéu trong (0-125) dudc ddnh gid dia chi gidn ti&p
qua thanh ghi RO hodc R1.

#data : Hing 8 bit chifc trong cau 1énh.

#data 16 : Hing 16 bit chita trong cu 1énh.

Addr16 : 16 bit dia chi dich dugc dung trong 1énh LCALL va LIMP.

Addrl1 : 11 bit dia chi dich dugc dung trong 1énh LCALL va AJMP.

Rel : Byte offset 8 bit c6 dau dugc dung trong 1énh SIMP va nhitng 1énh

nhdy c6 dicu kién.

Bit : Bit dudc dinh dia chi truc ti€p trong RAM dif liéu ndi hoidc cdc thanh
ghi chitc nidng déc biét.
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a. Nhém lénh xit 1y s hoc:
ADD A,Rn (1byte, 1 chu ky mdy) : cOng ndi dung thanh ghi Rn vao thanh ghi A.

ADD A,data
ADD A,@Ri

ADD A #data
ADD A,Rn
ADD A,data
ADDC A,@Ri
ADDC A #data
SUBB A,Rn
SUBB A,data
SUBB A,@Ri
SUBB A #data
INC A

INC Rn

INC data

INC @Ri
DEC A

DEC Rn

DEC data
DEC @Ri
INC DPTR
MUL AB

DIV AB

DA A

(2,1): Cong tryc ti€p 1 byte vao thanh ghi A.

(1,1): Cong gidn ti€p ndi dung RAM chifa tai dia chi dudc khai
bao trong Ri vao thanh ghi A.

(2,1):Cong dir li€u tic thdi vao A.

(1,1): Cong thanh ghi va cd nhé vao A.

(2,1): Cong tryc ti€p byte dif liéu va c¢d nhé vao A.

(1,1): Cong gidn ti€p ndi dung RAM va c& nhé vao A.
(2,1): Cong dir liéu tic thdi va cd nhd vao A.

(1,1): Trtt ni dung thanh ghi A cho ndi dung thanh ghi Rn va c& nhd.
(2,1): Trur tryc ti€p A cho mdt s6 va cd nhd.

(1,1): Trir gidn ti€p A cho mdt s& va cd nhd.

(2,1): Trir ndi dung A cho mot so tic thdi va cd nhd.

(1,1): Tdng ndi dung thanh ghi A Ién 1.

(1,1): Tdng ndi dung thanh ghi Rn 1én 1.

(2,1): Ting dit liéu tryc tiép 1én 1.

(1,1): Tang gi4n ti€p ndi dung ving RAM 1én 1.

(1,1): Gidm ndi dung thanh ghi A xuéng 1.

(1,1): Gidm ndi dung thanh ghi Rn xudng 1.

(2,1): Gidm dit liéu truc ti€p xudng 1

(1,1): Gidm gidn ti€p ndi dung ving RAM xudng 1.

(1,2): Tang ndi dng con trd dit liéu 1én 1.

(1,4): Nhan ndi dung thanh ghi A v6i nd1 dung thanh ghi B.
(1,4): Chia ndi dung thanh ghi A cho ndi dung thanh ghi B.
(1,1,): hi€u chinh thap phan thanh ghi A.

b. Nhom Iénh luén ly:

ANL A,Rn
ANL A,data
ANL A,@Ri
ANL A #data
ANL data,A
ANL data,#data
ANL C,bit
ANL C,/bit
ORL A,Rn
ORL A,data
ORL A,@Ri
ORL A, #data
ORL data,A
ORL data,#data
ORL C,bit
ORL C,/bit
XRL A,Rn

e
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(1,1): AND ndi dung thanh ghi A véi ndi dung thanh ghi Rn.
(2,1): AND ndi dung thanh ghi A véi dit liéu truc tiép.

(1,1): AND ndi dung thanh ghi A véi dit liéu gidn ti€p trong RAM.
(2,1): AND no1 dung thanh ghi véi dit li€u titc thoi.

(2,1): AND mdt dit liéu truc ti€p véi A.

(3,2): AND mdt dit liéu truc ti€p véi A mot dit liéu tirc thoi.
(2,2): AND c& nhé véi 1 bit truc tiép.

(2,2): AND c¢6 nhé véi bu 1 bit truc tiép.

(1,1): OR thanh ghi A vd&i thanh ghi Rn.

(2,1): OR thanh ghi A véi mot dit liéu truc tiép.

(1,1): OR thanh ghi A v6i mot dit liéu gidn tiép.

(2,1): OR thanh ghi A v6i mot dit li€u tic thai.

(2,1): OR mot dit liéu tryc ti€p vdi thanh ghi A.

(3,1) :OR mdt dit liéu tryc ti€p v6i mot dit liu tic thdi.
(2,2): OR c& nhé v6i mot bit truc tiép.

(2,2): OR c& nhé véi bu clia mdt bit tryc tiép.

(1,1): XOR thanh ghi A véi thanh ghi Rn.
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XRL A,data (2,1): XOR thanh ghi A véi m dit liéu truc tiép.

XRL A,@Ri (1,1): XOR thanh ghi A v6i mot dit liéu gidn tiép.
XRL A #data (2,1): XOR thanh ghi A v6i md di¥ li€u tdc thoi.
XRL data,A (2,1): XOR mot dit liéu tryc ti€p vdi thanh ghi A.
XRL dara,#data (3,1): XOR mot dif liéu tryc ti€p véi mot dit liéu tifc thoi.
SETB C (1,1): Bdt c3 nhd.
SETB bit (2,1): Bit mot bit truc tiép.
CLR A (1,1): X6a thanh ghi A.
CLR C (1,1): X6a cG nhé.
CPL A (1,1): Bu noi dung thanh ghi A.
CPL C (1,1): Bu ¢d nhé.
CPL bit (2,1): Bu mdt bit tryc ti€p.
RL A (1,1): Quay trdi ndi dung thanh ghi A.
RLC A (1,1): Quay trdi n0i dung thanh ghi A qua cG nhd.
RR A (1,1): Quay phdi ndi dung thanh ghi A.
RRC A (1,1): Quay phdi ndi dung thanh ghi A qua cG nhd.
SWAP (1,1): Quay trdi noi dung thanh ghi A 1 nibble (1/2byte).

c. Nhém lénh chuyén dit liéu:
MOV A,Rn (1,1):Chuyén ndi dung thanh ghi Rn vao thanh ghi A.
MOV A data (2,1): Chuyén dit liéu truc ti€p vao thanh ghi A.
MOV A,@Ri (1,1): Chuyén dit liéu gidn ti€p vao thanh ghi A.
MOV A #data (2,1): Chuyén dit liéu tic thdi vao thanh ghi A.
MOYV Rn,data (2,2): Chuyén dit liéu tryc ti€p vao thanh ghi Rn.
MOV Rn, #data 2,1): Chuyén dit liéu tc thdi vao thanh ghi Rn.
MOV data,A (2,1): Chuyén no6i dung thanh ghi A vio mot dif liéu truc tiép.
MOYV data,Rn (2,2): Chuyén ndi dung thanh ghi Rn vao mot dit liéu truc tiép.
MOV data,data (3,2): Chuyén mot dit liéu truc tiép vao mot dif lidu tryc tiép.
MOV data, @Ri (2,2): Chuyén mot dit lidu gian ti€p vao mot dit liéu gidn tiép.
MOV data,#data (3,2): Chuyén mdt dit lidu tic thdi vio mot dit lidu truc tiép.
MOV @Ri,A (1,1): Chuyén noi dung thanh ghi A vio mdt dif liéu gidn tiép.
MOV @Ri,data (2,2): Chuyén mot dit lidu tryc ti€p vio mot dit liéu gidn tiép.

MOV @Ri,#data 2,1): Chuyén dit liéu tic thdi vao dit lidu gidn tiép.
MOV DPTR#data  (3,2): Chuyén mot hiing 16 bit vao thanh ghi con trd dif liéu.

MOV C,bit (2,1): Chuyén mot bit truc ti€p vao cd nhé.

MOV bit,C (2,2): Chuyén ¢S nhé vao mot bit truc tiép.

MOV A,@A+DPTR (1,2): ChuyéZn byte b6 nhé chuong trinh ¢6 dia chila @A+DPRT
vao thanh ghi A.

MOVC A,@A+PC  (1,2): Chuyén byte bd nhé chuong trinh c6 dia chi 1a @ A+PC vao
thanh ghi A.

MOVX A,@Ri (1,2): Chuyén dit liéu ngoai (8 bit dia chi) vao thanh ghi A.

MOVX A,@DPTR (1,2): Chuyén dit liéu ngoai (16 bit dia chi) vao thanh ghi A.

MOVX @Ri,A (1,2): Chuyén nodi dung A ra dit liéu ngoai (8 bit dia chi).

MOVX @DPTR,A (1,2): Chuyén ndi dung A ra dir liéu bén ngoai (16 bit dia chi).

PUSH data (2,2): Chuyén dit liéu tryc ti€p vao ngin x&p va ting SP.
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POP data (2,2): Chuyén dit liéu tryc ti€p vao ngin x&p va gidm SP.
XCH A,Rn (1,1): Trao ddi dit liéu giita thanh ghi Rn v2 thanh ghi A.
XCH A,data (2,1): Trao ddi gifta thanh ghi A va mdt dit liéu truc tiép.
XCH A, @Ri (1,1): Trao d6i gitta thanh ghi A va mot dit liéu gidn tiép.
XCHD A,@R (1,1): Trao d&i giita nibble thap (LSN) ctia thanh ghi A va LSN cda

dit lieu gidn tiép.
d. Nhém 1énh chuyén diéu khién:
ACALL addrl1 (2,2): Goi chuong trinh con dung dia chi tuyét doi.
LCALL addrl6 (3,2): Goi chuong trinh con dung dia chi dai.

RET (1,2): Trg vé tir 1énh goi chuong trinh con.

RETI (1,2): Trd vé tir Iénh goi ngit.

AJMP addrl1 (2,2): Nhdy tuyét doi.

LIJMP addrl16 (3,2): Nhay dai.

SIMP rel (2,2):Nhdy ngin.

JMP @A+DPTR (1,2): Nhdy gidn ti€p tr con trd dit liéu.

JZ rel (2,2): Nhdy néu A=0.

JNZ rel (2,2): Nhdy néu A khong bing 0.

JC rel (2,2): Nhdy néu cd nhé dudc dit.

JNC rel (2,2): Nhdy néu c6 nhd khong duge dit.

JB bit,rel (3,2): Nhdy tuong ddi néu bit truc tiép dudc dit.

JNB bit,rel (3,2):Nhdy tuong d6i néu bit truc ti€p khdng dugc dit.
JBC bit,rel (3,2): Nhdy tuong d6i néu bit tryc ti€p dudc dit , rdi x6a bit.

CJNE A,data,rel (3,2): So sénh dit liéu tryc ti€p véi A va nhdy néu khong bing.

CINE A #data,rel  (3,2): So sdnh dit liéu tic thdi véi A va nhdy néu khong bing.

CINE Rn,#data,rel  (3,2): So sanh dit liéu tifc thdi v6i ndi dung thanh ghi Rn va nhdy néu
khong bing.

CINE @Ri,#data,rel (3,2): So sanh dif liéu tic thdi v6i dit liéu gidn ti€p va nhdy néu khong

bing.

DJNZ Rn,rel (2,2): Gidn thanh ghi Rn va nhdy néu khong bing.
DINZ data,rel (3,2): Gidm dit liéu tryc ti€p va nhdy néu khong bing.

e. Caclénh ré nhanh:

C6 nhiéu 1énh dé diéu khién I1&én chuong trinh bao gdm viéc goi hoic tra lai tir chuong trinh
con hoic chia nhdnh c6 diéu kién hay khong c6 diéu kién.

TAt c4 céc 1énh ré nhdnh déu khong 4nh hudng dén cd. Ta c6 thé dinh nhdn cin nhay tdi
ma khong cin rd dia chi, trinh bién dich sé& dit dia chi noi can nhdy tdi vao ding khau 1énh
da dua ra.
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Mo ta tap lénh :
Tém Tit C4ac Lénh NHAY (JMP)

Nhdv cé diéu kién:

<condition> Jump_if not <conditon> Jump_if <conditon>
C=1 JNC rel JC rel

bit=1 JNB bit, rel JB bit, rel / JBC bit, rel
A=0 JNZ. el JZ 1el

Rn=0 DJNZ Rn, rel

direct =0 DJNZ direct, rel

A = direct CJNE A, direct, rel

A = #data CJINE A, #data, rel
Rn = #data CJNE Rn, #data, rel
@Ri = #data | CJNE @Ri, #data, rel

Nhdy khéng diéu kién: AJMP, LIMP, SJMP.

1. CéAutric “repeat... until”

Repeat

<acti on>
Unti | <condi ti on>
Negobn nglt Assembly
LOOP:

<acti on>

JUWP_i f _not _<condi ti on>, LOOP

VD: CAu tric “repeat... until ”
Repeat

Unti | A=0
Ngon ngt Assembly
LOOP:

JNZ LOOP
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2. Cau tric “while...do”
whil e <condition> do <action>

Ngon ngit Assembly
L OOP: JUWP_if _not <condition>, DO
SIMP STOP
DO <action>
SIMP LOOP
STOP: e
VD: Cau tric “while...do”
R7 =0
while R7 1 10 do {
Rt = R7 + 1
}
Ngdn ngit Assembly
MoV R7, #0
L OOP: CINE R7, #10, DO
SIMP STOP
DO e
| NC R7
SIMP LOOP
STOP:

3. CAu tric “if.. then... else ”
if <condition> then
<action 1>

el se <action 2>
Ngon ngt Assembly

JUWP_ if not <condition> ELSE
<action 1>

SIMP DONE
ELSE:; <action 2>
DONE:

VD: CAu tric “if.. then... else ”
if PO.1 = 0 then

Rt = R7 +1
el se R7 =0
Nego6n ngit Assembly

JB PO. 1, ELSE
I NC R7
SIMP DONE
EL SE: MOV R7, #0
DONE:

e
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4. CAutric “case... of...”

case Pl of
#11111110b: P2.0 = 1
#11111101b: P2.1 = 1
#11111011b: P2.2 = 1
else P2 = 0
end
Ngon ngit Assembly
CINE P1,#11111110b,
SKI P1 SETB P2.0
SIMP EXIT
SKI P1: CINE P1, #11111101b, SKI P2
SETB P2.1
SIMP EXIT
SKI P2: CINE P1,#11111011b, SKI P3
SETB pP2. 2
SIMP EXIT
SKI P3: MoV P2, #0
EXI T:

Sau day 1a sy tom tit ting hoat ddng cua lénh nhdy.

JC  rel : Nhdy dén “rel” néu c6 Carry C = 1.
JNC rel : Nhdy dén “rel” néu ¢S Carry C = 0.
JB bit, rel : Nhdy dén “rel” néu (bit) = 1.

JNB  bit, rel : Nhdy dén “rel” néu (bit) = 0.

JBC bit, rel : Nhdy dén “rel” néu bit = 1 va xda bit.

ACALL addrl1: Lénh goi tuyét doi trong page 2K.
(PC) (PC)+2
(SP) (SP)+1
((SP)) (PCT7PCO)
(SP) (SP) +1
((SP)) (PC15PCS8)
(PC10PCO) page Address.
LCALL addr16: Lénh goi dai chuong trinh con trong 64K.
(PC) (PC)+3
(SP) (SP) +1
((SP)) (PCT7PCO)
(SP) (SP)+1
((SP)) (PC15PCS8)
(PC) Addr15AddrO.
RET : K&t thiic chuong trinh con trd vé chuong trinh chinh.
(PC15PC8) (SP)
(SP) (SP) -1
(PC7PCO) ((SP))
(SP) (SP) -1.
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RETI : K&t thic thi tuc phuc vu ngit quay vé chuong trinh
chinh hoat dong tuong tu nhu RET.
AJMP Addrll : Nhay tuyét d6i khong diéu kién trong 2K.

(PC) (PC) +2
(PC10PCO) page Address.

LIMP Addrl6 : Nhdy dai khong diéu kién trong 64K
Hoat dong tuong ty 1énh LCALL.
SIMP rel :Nhay ngin khong diéu kién trong (-128127) byte

(PC) (PC)+2
(PC) (PC) + byte 2
JMP @ A + DPTR:Nh3y khong diéu kién dén dia chi (A) + (DPTR)
(PC) (A) + (DPTR)
1Z rel : Nhdy dén A = 0. Thyc hanh 1énh k€ néu A = 0.
(PC) (PC) +2
(A)=0 (PC) (PC) + byte 2
INZ rel : Nhdy dén A 0. Thyc hanh lIénh k& néu A = 0.
(PC) (PC) +2
(A)<>0 (PC) (PC) + byte 2
CINE A, direct, rel : So sdnh va nhdy dén A direct
(PC) (PC)+3
(A) <> (direct) (PC) (PC) + Relative Address.
(A) < (direct) C=1
(A) > (direct) C=0
(A) = (direct). Thyc hanh 1énh k€ ti€p
CINE A, # data, rel : Tuong tu 1énh CJNE A, direct, rel.
CJNE Rn, # data, rel : Tuong tu 1&énh CJNE A, direct, rel.
CJINE @ Ri, # data, rel : Tuong tu 1€nh CINE A, direct, rel.
DINE Rn, rel : Gidm Rn va nhdy néu Rn 0.
(PC) (PC)+2
(Rn) (Rn) -1
(Rn) <>0 (PC) (PC) + byte 2.
DINZ direct, rel : Tuong ty 1€nh DJNZ Rn, rel.
Ciéc 1énh dich chuyén dif liéu:
Céc lénh dich chuyén dit liéu trong nhitng viing nhé ndi thuc thi 1 hoic 2 chu ky mdy. Mau
léenh MOV <destination>, <source> cho phép di chuyén dit liéu bat ky 2 viing nhé nao clia
RAM ndi hoidc cdc ving nhé cia cdc thanh ghi chic ning dic biét ma khong thong qua
thanh ghi A.
Vung Ngin x€p ctia 8951 chi chita 128 byte RAM ndi, néu con trd Ngin x€p SP dugc ting
qué dia chi 7FH thi cdc byte dudc PUSH vao s& mat di va cdc byte POP ra thi khong biét
r0.
Cic 1énh dich chuyén bo nhd ndi va bo nhé ngoai diing sy dinh vi gidn ti€p. Pia chi gidn
ti€p c6 thé diing dia chi 1 byte (@ Ri) hoic dia chi 2 byte (@ DPTR). Tat c4 c4c 1énh dich
chuyén hoat dong trén toan bd nhé ngoai thuc thi trong 2 chu ky mdy va ding thanh ghi A
lam todn hang DESTINATION.
|
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Viéc doc va ghi RAM ngoai (RD va WR) chi tich cuc trong sudt qué trinh thyc thi cia
l1énh MOVX, con binh thudng RD va WR khong tich cuyc (mic 1).
TAt c4 céc 1énh dich chuyén déu khong 4nh huéng dén cd. Hoat dong clia titng 1énh dugc
tém tit nhu sau:

PUSH direct : Cat dit liéu vao Ngiin xé&p
(SP) (SP) + 1
(SP) (Drirect)

POP direct : LAy tir Ngiin x&p ra direct
(direct) ((SP))
(SP) (SP) -1
XCH A,Rn : P3i chd nodi dung clia A vdi Rn
(A) (Rn)
XCH A, direct : (A) (direct)
XCH A, @Ri :(A) ((Ri))
XCHDA, @ Ri : PGi chd 4 bit thap ctia (A) vdi ((Ri))

(A3A0) ((Ri3Ri0))
Cac lénh xen vao (Miscellamous Intstruction):
NOP : Khong hoat dong gi ¢4, chi ton 1 byte va 1 chu ky mdy. Ta ding d€ delay nhitng
khoang thdi gian nho.
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Chuong 2 :
KHAO SAT VI MACH GIAO TIEP NGOAI VI 8255.

I CAU TRUC PHAN CUNG 8255A:
8255A 13 IC ngoai vi dugc ché tao theo cong nghé LSI diing d€ giao ti€p song
song gifta Microprocrssor va thiét bi diéu khién bén ngoai.

S @b chan

8255A
PIN OUTS (PDIP)
TOP VIEW .
So do Logic

PA3 [1] U hd PA4

pA2 [2] 34 PAS

PA1 [3] 33 PAG

PAO[4] 31 PA7 E 4@;
RD\[5] 3§ WR\ D0-D7

CS\[g} 34 RESET
GND[Z] 34 DO <:>
Al [E] B3 D1 PC7-PC4
A0 [9] 83 D2 |

pc7m 8255A kgps RD\

PC6[d] sApsa /] WR\ % [[:
PC5[i2 59 D5 | RESET C3-PCO
PCA4[L3 28 D6

PcCo[4 b3 D7 A

SR E pdVCC N4y é@
PC2 [ 3 PB7

PC3 [ bapce /] CS\

PBO g P3PC5

PB1 9 pIpC4
pPB2 [2d 21PC3

Hinh 3.1: S6 @6 chan va sd d6 logic 8255A.
Tén cédc chian 8255A:
D;-Dy Data bus (Bi-Direction).
RESET Reset input.
CS\ Chip select
RD\ Read input
WR\ Write input
AoA; Prot Address
PA7-PAO Port A
|
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PB7-PBO Port B
PC7-PCO Port C
8255A giao ti€p v6i Microprocrssor thong qua 3 bus : bus dif liéu bit D;-Dj bus dia
chi A;Ay, bus di€u khi€n RD\,WR\.SC\.Reset.

Mai 1énh, thdng tin trang thdi va dif liéu déu dud truyén trén 8 dudng dit liéu
D;-Dy. Microprocrssor g&i dit liéu dén 8255A hoiic Microprocrssor doc dit liéu tir
8255A tiy thudc vao 1énh diéu khién. Céc duong tin hi€éu RD\,WR\ ctia 8255A dugc
k&t ndi véi cac dudng RD\, WR\ clia Microprocrssor.

Tin hiéu Reset diing d€ khdi dong 8255A khi cip dién, khi bi Reset cc thanh
ghi bén trong clia 8255A déu bi x6a va 8255A § trang thdi sin sang lam viéc. Khi
giao ti€p véi Microprocrssor, ngd vao tin hiéu Reset nay dudce k&t ndi tin hiéu Reset
Out ctia Microprocrssor.

Tin hiéu Chip select CS\ diung d€ lua chon 8255A khi Microprocrssor, giao
ti€p v6i nhidu 8255A.
8255A c¢6 3 Port xuit nhap (I/O) ¢6 tén 1a Port A,Port B, Port C, mdi Port 8255A
bit. Port A gdbm PA(-PA;, Port B gdbm PB(-PB;, Port C gdm cdc bit PC(-PC;. Céc
Port ndy c6 thé 13 cdc Port Input hay Output tlly thudc vao 1énh diéu khién, 1énh
diéu khién do Microprocrssor g8i dén chia trong thanh ghi 1énh (con goi 1a thanh
ghi diéu khién) @€ diéu khién 8255A .
ciac dudng dia chi A|A, cia 8255A dung d€ lya chon cdc Port va thanh ghi
A1A0=00, dung dé chon Port A, A;Ay=01, dung d€ chon Port B, A;A=10, dung dé
chon Port C, AjAy=11, dung dé chon thanh ghi diéu khién.

Trong so db khoi clia 8255A , cdc Port I/0 ctia 8255A chia ra 1am 2 nhém :
nhém A gdm Port A va bit cao ctia Port C,nhém B gdm Port B va 4 bit thap cda Port
C. D€ stt dung cdc Port clia 8255A ngudi 1ap trinh phai gdi tir di€u khién ra thanh
ghi diéu khién dé 8255A dinh ciu hinh cho cdc Port ding theo yéu cau ma ngudi
lap trinh mong mudn.
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Cau tric tir diéu khién cla 8255A.
D7 D6 DS D4 D3 D2 D1 Do

GROUP B

PORT C(LOWER)
1=INPUT
0=OUTPUT

v

PORT B
1=INPUT
0=OUTPUT

v

MODE SELECTION
1=MODE 1
0=MODE 0

/ GROUP A \

PORT C(UPPER)
1=INPUT
0=OUTPUT

v

PORT A
1=INPUT
0=0OUTPUT

v

MODE SELECTION
00=MODE 0
01=MODE 1
1X=MODE 2

\4

MODE SET FLAG
1=ACTIVE

v

IL. CAU TRUC PHAN MEM CUA 8255.

Do cdc Port ra cua 8255A dudc chia ra 1am 2 nhém A va nhém B tdch rdi nén tir
diéu khién clia 8255A ciing dugc chia lam 2 nhém.
Céc bit D,D,D, ding dé€ dinh cAu hinh cho nhém B:
Bit D, diing d€ thiét 1ap 4 bit thap ctia Port C, Dy=0 Port C xuat dif liéu
(output), D=1 — Port thap 1a port nhap dit liéu (Input).
Bit D, diing d€ thi&t 1ap Port B , D,=0- Port B 13 Port xuat dif liéu
(output), D;=1 —Port B 1a Port nhap dit li€u (input).
Bit D, ding d€ thiét 14p Mode diéu khién ctia nhém B:
|
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§ D,=0: nhém B hoat dong  modem O.

§ D,=1: nhém B hoat dong 6 modem 1.

Cac bit D¢DsD4D3 dung d€ dinh c&u hinh cho nhém A:

Bit D; diing d€ thiét 1ap 4 bit cao ctia Port C, D;=0-Port C 13 Port xuat

dit liéu (output),D;=1 Port C la Port nhap dit li€u (input).

Bit D4 dung d€ thiét 1ap Port A, D4=0- Port A 1a Port xuat dif liéu

(output), D4=1-Port A 1a Port nhip dir liéu (input).

Bit D¢Ds diing d€ thiét 1ap Mode diéu khién ctia nhém B:

§ DgDs=00:nhém A hoat dong & modem O.

§ DgDs=01: nhém A hoat dong § modem 1.

§ DgDs=1x: nhém A hoat dong § modem 2.

IIL. GIAO TIEP GIUA VI XU Li VO1 8255A .

- Vi mach 8255A c6 th€ giao ti€p vé6i vi x{t 1y theo hai ki€u xudt nhap (I/0) va
ki€u bo nhd.

- Khi vi x{ 1y giao ti€p v6i 8255A. Theo ki€u /0O thi né chi diing 8255A dudng dia
chi tir Ay d@&€n A, con khi giao ti€p theo ki€u bd nhd thi n6 diing 16 dudng A, dén
A5 @€ giao ti€p, vi vay dung luong giao ti€p theo ki€u I/0 thap hon dung lugng
giao ti€p theo ki€u bo nhé.

1. Giao tié€p ki€u I/O.

Khi thi€t k& vi xit lygiao tiép v6i 8255A theo ki€u I/O thi viéc giao ti€p
thong qua hai 1énh: In addr — Port va Out addr — Port. Dit liéu giao ti€p ludn chita
trong thanh ghi A, dia chi port(addr port) c6 dd dai 8255A bit.

Ciing giong nhu b nhd. Vi xit 1y c¢6 thé giao ti€p vdi nhiéu vi mach 8255A. Véi
8255A bit dia chi, né€u xem mdi mot dia chi truy xudt mot 6 nhé thi vi x& 1y c¢6 khd ning
truy xuat 255 6 nhS(vdi 256 dia chi). Mdi vi mach 8255A chié€m 4 dia chi 93 port va 1 thanh
ghi diéu khién, nén s6 lugng vi mach 8255A c6 thé giao ti€p véi vi xi 1y 13 64.

- khi két n6i giita vi x&t 1y va vi mach 8255A thi dudng dia chi Ay va A, ding dé
lya chon cdc cong va thanh ghi diéu khién, con cdc dudng A,-A; ding d€ lya
chon vi mach hoat déng, thong thudng cdc dudng dia chi nay dugc dua vao vi

mach gidi ma roi cdc ngd ra clia vi mach gidi ma s& dua chan CS\ clia cdc vi
mach 8255A.

- Vi du: thiét k€ 2 vi mach 8255 A giao ti€p vdi vi xt 1y theo ki€u I/O. Ta c6 bang
dia chi cdc vi mach 8255A.

IC A7 Ag |As | Ay |As | Ay | A | Ay | HEX
82551 |0 O (0 |0 (O |O (O |O |00
0 O (0 |0 (O |0 |1 1 |03

825511 | 0 o [0 |0 (O (1T (O |O |04
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- 82551 chi€m 1 vung dia chi tr 00y dén 03y dia chi clia port A=00y, port
B=01y ,port C=02y va dia chi cla thanh ghi diéu khién =03y,.

- 8255-1 chi€m mot viung dia chi tir 04H dén 07H, dia chi cta: port A=04H, port
B=05H, port C=06H va dia chi ctia thanh ghi diéu khién=07H.

2. Giao ti€p kiéu bé nhé.

- Khi thiét k& giao ti€p 8255 vdi vi xit 1y theo ki€u bd nhd; vé chitc ning clia 8255
khong c6 gi thay d6i chi thay d6i vé dia chi truy xuat. Ki€u I/O, dia chi ctia port
hay thanh ghi c6 do dai 8255A bit, ki€u bd nhd, dia chi cdia port hay thanh ghi sé&
c6 d6 dai 16 bit gidng nhu bd nhé nén goi 12 kiéu bo nhd.

- Khi thi€t k& 10 theo ki€u b nhé thi mdi port hay thanh ghi diéu khién ctia 8255,
dugc xem 12 tiing 6 nhé. Khi d6 vi xt 1y giao tiép véi 8255 gidng nhu b nhd va
2 1énh IN va OUT khong con tac dung.

- Kiéu bd nh6 chi sit dung trong cdc hé thdng nhé don gian.

< o0——»
< T —
< BV P C 9z Pua dén ngd vao CS\cdacdc 8255A
A o3 —::
o4
L O
E1 06—
_F E2 o7 ———p
5 =
A
[}
8
= Al- AO $>
o
5 ~ -
= —>1Cs\ —|Cs\ —{ cs
8255A 1 8255A 2 8255A 8
VR VAR\ VAR\
RD\ RD\ RD\

e

CONTROL BUS

Hinh 3.2: Giao ti€p IC8255A vdi Microprocessor.

3. Ung dung ciia 8255:

IC giao ti€p 10 825 c6 rit nhiéu ng dung trong cdc hé thdng diéu khién ding
MicroProcessor, 8255 déng vai tro 1a IC giao ti€p gilta MicroProcessor va déi tugng dicu
khién.

Céc tng dung ctia 8255 1a truyén dif liéu, gidi ma hién thi, gidi ma ban phim, giao
ti€p diéu khién tiy theo yéu cau.
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Chuong3: KHAOSAT BO NHG BAN DAN

Vi diéu khién (Microcontroller) 1a IC chuyén vé xit Iy dit liéu diéu khién theo
mdt chuong trinh, muén vi diéu khién thuc hién mot cOng viéc gi thi ngudi st dung
phdi 1ap trinh. Chuong trinh phdi dudc luu trit & mot bd phan nao dé, dé vi diéu
khién nhan 1&énh va thi hanh, d6i khi trong lic xit 1y,chuong trinh clia vi diéu khién
can ndi dé€ luu trit tam thdi dit liéu chinh ctia bd nhé. Cdc bd nhd cha vi diéu khién
la céac IC, cac IC nhd nay c6 thé doc dit liéu ra, ghi dit liéu vao hodc chi doc dir liéu
ra. Poi khi bo nhd cta vi déu khién khong di d€ luu trit nhitng thong tin cin thiét
khi chay chuong trinh, khi do phéi dung k¥ thuidt m& réng bo nhd.

| BO NHG CHI PQC(ROM:Read Only Memory)

Loai bo nhé nay dugc thiét k€ d€ luu trit cdc dif liéu ¢d dinh. Trong lic
hoat dong binh thudng dit liéu méi khong thé nao ghi dugc vaio ROM, mai dit
liéu chi don ra tir ROM. ROM diing d€ luu trit cdc chuong trinh clia mdy tinh
do khong bi mat dit liéu khi mat dién

So d6 ROM c6 dung lugng 32 x4bit

Add Bus Data

ROM

Sl

Control
ROM c6 3 bus:bus dit liéu,bus dia chi,bus diéu khién.Véi b6 nhé ROM & trén bus
dia chi c6 4 dudng nén c6 dung lugng bd nhé 1a 2*°=16.Bus dit liéu c6 8 dudng,tir dit
liéu 12 8bit hay 1byte,vay bd nhé ROM nay cé dung lugng 12 16byte.Bus diéu khién
cho phép ROM hoat dong doc hay viét,dé doc dit liéu clia 6 nhS ndo phdi cung cip
dia chi clia 6 nhd d6 t6i cdc ngd vao dia chi tic dong dén ngd vao cho phép CS\.

11EE
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1. Cau tric bén trong ciia ROM

| Rowo | I I I N
An IOf R1 — R4 - Rg - R1
4 1T 1T 1T s
A | deco Row3
R, Rs L Ry |- Ri3
1L 1l IT iJT
> 1 ou I I I L
] R, R¢ H Ry | R,
= put (< T 1T I T
— buff ]
Da |
cs er I I l i
R; H R; H Ry H R;
J0 JT JL JL
A, lof 4 Column 0 l
As decod
-er Column 3

Cau tric cia ROM rat phic tap,tlt sd d6 trén thi ciu tric cda ROM gbém c6 4
phan chinh
+ Giai ma hang
+ Gidi ma cot
+ Ma trin thanh ghi
+DP&m ngo ra

- Ma tran thanh ghi: Luu trit dit liéu da dugc 1ap trinh tit ROM,mdi thanh ghi
chita mot tir dit liéu,nhu trong trudng hgp trén mdi thanh ghi lvu trit bon tir
dir liéu bit. Ngd ra cia tir dif liéu 8 bit dudc k&t ndi vdi bit dit liéu bén
trong. Mdi thanh ghi ¢6 hai ngd vao cho phép.Thanh ghi nao cé hai ngd
vao cho phép & miic cao thi dir liéu sé gdi 1a bus dit liéu.

- Gidi mi dia chi: mi dia chi A3A,A A, ding d€ xdc dinh thanh ghi nio trong
ma trdn dugc phép dat tr dit li€u 8bit 1&€n bus di li€u .Hai bit dia chi AOA1
dugc dua dén bd gidi ma hai dudng sang bon dudng d€ Iva chon mdt trong
bon dong,hai bit dia chi A,A; dugc dua dén bo gidi ma thd hai dé€ chon mot
trong bon cot. Chi duy nhit mot thanh ghi § trong mot hang va mot cot
dudc chon bdi mot dia chi & ngd vao,va thanh ghi niay dugc phép giti dir
li€u 1én bus.

- DPém ngd ra: dit liéu do thanh ghi giti ra s€ dugc dua vao bo dém,bd dém sé&
giti dit liéu ra cdc dudng dit liéu bén ngoai,khi tin hiéu diéu khién CS &
mifc cao. N&u CS & mifc thap thi bo dém ngd ra & trang thai tong trd cao va
céc dudng dir liéu Dy— D5 s€ dugc tha noi
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2. Thoi hiing truy xuit bo nhé ROM
C6 mot khodng thoi gian tir lic dp dat dia chi téi cac ngd vao dia chi cia ROM
dén Iiic dit liéu xuat hién & ngd ra(trong liic ROM hoat dong) thdi gian nay goi la
thdi gian tré hay thdi gian truy xudt.Khodng thdi gian tir Idc ngd vao cho phép
CS\ dén lc dit liéu xuat hién goi 1a thdi gian cho phép xuat dit liéu.
Gian db thdi hiing truy xuit ca Rom

Add inpu. Old address o

tacc .

CS
toe ; O
. 1
W7, v s
e

0

to t 6} ta

3. Cacloai b nhé ROM
Maskable Programmed ROM(ROMmiit na): day 1a loai ROM do nha sdn xuat
nap san chuong trinh,khi dd nap chuong trinh thi céc bit tring ROM nay khong
dugc thay ddi nita.
Programmable ROM(PROM): loai ROM nay ngudi st dung c6 thé nap chuong
trinh va chi nap mot 1an khong thé x6a dudc.
ErasableProrammable ROM(EPROM): loai ROM nay c6 thé 14p trinh bdi ngudi
st dung va c6 thé x6a nap nhiéu 1an .PE€ x6a dit liéu trong EPROM phai diing
4nh sdng cuc tim d€ x6a,d€ 1ap trinh cho ROM phai diing mach nap EPROM.
EPROM c6 hai diém bat 1gi: phai 14y EPROM ra khoi soket d€ x6a va 1ap trinh
lai khi mudn thay d6i chuong trinh .Khi mudn thay ddi dit liéu 6 nhé thi phii x6a
dit liéu ctia 6 nhé d6,nhunng khi diing 4nh sdng cuc tim thi tat c4 dit liéu trong
EPROM bi x6a sach va phai nap lai toan b6 dit liéu.
4. Khao sat b nhé EPROM 2764
Trong céc mach diéu khién diing vi xtt Iy PROM dugc sit dung rat phd bién vi
né cho phép ngudi st dung c6 thé nap va x6a cac chuong trinh dé dang theo yéu
cau cia mdi ngudi. EPROM 2764 cé dung lugng 8kbyte ¢ so d6 chan va sd db
logic nhu sau:

e
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v Ao

] Ve —Pp

A]z_ PGM —p <_>D0
Ar NC P —
Ao A . — <« D,
A 2764 =3 D
Ay — —OE\ L — 3
As — A P— <« D,
A, — | A|2 _»

b CE\ o P <4+— D;
gj — [ D OE\ —p > D,
D, | Bf’ PGM\ — ™| .
LaY ] _I_\S Vpp

Hinh 4.2 S6 @6 chan va sd d6 logic EPROM 2764

— EPROM 2764 ¢6 13 dudng dia chi va 8 dudng dit li€u nén dung lugng cia
2764 12 2°=8192byte dif 1éu hay 8kbyte ,c6 2 ngudn cung cidpVee va Vpp ngd
vao Vcc ludn ndi t6i ngudn 5v ngd vao Vpp dudc ndi t6i ngudn+5v khi EPROM
dang 1am viéc & ch& dd doc dit liéu va ndi t6i ngudn 26v khi 1ap trinh cho
EPROM
Hai ngd vao diéu khién:
OE\ dugc dung d€ diéu khién bd dém cho phép dit liéu cia EPROM xuit ra
ngoai hay khong .
CE\ 1a ngod vao cho phép c6 hai chic ndng :khi hoat dong binh thudngCE\ l1a itln
hi€u cho phép dé€ doc dit liéu tr EPROM,CE\ phéi & mdc thap d€ mach dién bén
tronglua chon dit liéu va chuyén né dén output buffer k&t hdp vdi tin hiéu cho
OE\ & mtic thap,thi dif liéu mdi xudt & cdc ngd raD0-D7.Khi CE\ § mifc cao thi
EPROM 4§ trang thdi chd(Standby).cong suit tiéu tdn lic nay 132mw.
Béng trang thdi lam viéc cia EPROM

MODE C 0] PG \" \Y Out
E E M\ p C put
\ \ p c
READ Vi \" Vin \" \" Dout
il c c
STANDBY \" X X \" \" Hig
i c c hZ
h c c
PROGAM \" X Vi A% \% Din
il p c
D c
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PROGRAM V| V| Vu V| Vv
VERYFY , . , .
p C
PROGRAM vl X| X V| V| Hig
INHIBIT : o . hZ
h D C
II.BO NHG RAM

-Ram 13 bd nhé truy xuit ngiu nhién, c6 nghia 12 bit ki 6 nhS nio ciing d&
dang truy xudt nhu nhitng & nhé khic.

-Khuyét di€ém ctia Ram 12" dit liéu lvu trit trong Ram s& mat khi mat dién.

-Uu diém chinh ctia Ram 13 ¢6 thé doc va ghi nhanh chéng

1.CAu Tric Clia Ram

Tuong tu nhu bd nhé Rom,bo nhé Ram ciing gdm c6 mot s& thanh ghi .mdi
thanh ghi luu trit 1 @ dit liéu duy nhat va mot dit liéu duy nhat.Dung lugng cia bd
nhé Ram 1a 1K,2K ,8K, 16K ,32K, 64K, 128K, 256K, 512K, va 1024K.va tr 72 di
lidu 1a 8 hoiic 4 bit.

Data

iy
INPUT BUFFER 46_— RW

A 4

y

Register

A 4

Register | CS\

A 4

Register

~

Address

[T

Deco
der

Register

6 Register

Output 4(];

Selects One
o

0,]03

Data

Hinh 4.3 So @6 cau tric bén trong Ram 64x4

a.Hoat dong doc dit liéu ti Ram
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Ma dia chi clia 6 nhé can doc dit liéu dudc dua dén ngd vao dia chi cud
Ram ddng thdi ngd tin hiéu diéu khi€n R/W phdi & mifc logic 1 va ngd vao cho
phép(CS) phéi & mitc logicl.khi d6 dit liéu méi xuat hién & ngd ra dit liéu.

Khi R/W=1 s& khong cho phép bd dém ngd vao, do d6 dit li€u ngd vao khong
anh hudng gi dé€n 6 nhé dang truy xuat.

b. Hoat dong ghi dit li¢u lén Ram

Pé€ ghi dit liéu vao thanh ghi di dudc luwa chon bdi cdc ngd vao dia chi cia bo
nhd Ram,ddi hdi ngd vioR/W=0 va CS=1.T& hgp hai mic logic nay sé& cho phép
bd dém ngd vao dé dua tir dir liéu (4bit) & céac ngd vao s€ dugc nap thanh ghi
dudc chon

KhiR/W & miic thap s& khong cho phép bd dém ngd ra va ngd ra & trang thai

tdng trd cao(trong lic ghi di liéu).Khi ghi dit liéu vao & nhd thi dif liéu trudc d6
s€ mat di .
c. Chip selet (cs)

HAu hét cdc bd nhé déu c6 hoit nhiéu ngd vao CS ,dudc ding d€ cho phép
hoa¢ khong cho phép bd nhé hoat dong trong nhiéu trudng hop két ndi nhiéu bd
nhd.Khi khong cho tit c4 cdc ngd vdo dit liéu va ngd ra dif liéu & trang thdi tong trd
cao.

d. Nhitng chdn data input-output

Pé€ gidm s6 chan cho mot Icnha ché tao két hgp 2 chifc ning data input va data
output thanh mot chan Input/output, chiing cé chic ning clia cac chan I/0.Khi hoat
dong doc,cd chan 1/0 hoat dong nhu 14 cdc chin xuit dit liéu.Khi ghi dit liéu, cdc
chan I/o hoat dong nhu la cdc chan dit liu.

2. Cacloai Ram

Ram dudc chia lam 2 loai:

-SRAM(Static RAM);la mdt loai linh ki€én ma viéc luu trit dir liéu duva vao
nguyén tic hoat dong cua flip flop D.Di liéu vio ton tai  mdt trong haitrang thai
logic clia mach sd.

DRAM(Dynamic Ram):la loai linh ki€n nhd ma dit li€u luu trit nhu dién tich
trif trong tu dién.

e
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Chuong 4 : PO NHIET PO

I. Hé Thong Do Ludng
1. Gidi thiéu
P& thuc hién phép do clia mot dai lugng nao d6 thi tuy thude vao dic tinh
clia dai luong cin do,diéu kién do,cling nhu dd chinh x4c theo yéu cau clia mot
phép do ma ta c6 thé thyc hién do bing nhiéu cdch khdc nhau trén co s3 clia cdc hé
thdng do ludng khdc nhau.
S db khoi clia mot hé thong do ludng tdng quat

2 Mach
Chuyén | do Chi thi
0

_ Khéi chuyén d@6i: 1am nhiém vu nhin truc ti€p cdc dai lugng vat 1y dic trung
cho ddi tugng cin do bién d6i cac dai lugng thanh cdc dai lugng vat 1y thong
nhat(dong dién hay dién dp) dé thuin 1gi cho viéc tinh todn.

_ Mach do: ¢6 nhiém vu tinh todn bi€n d6i tin hiéu nhan dugc tir b chuyén
ddi sao cho phi hdp vdi yéu cau thé hién két qua do ciia bd chi thi.

_ Khéi chi thi:lam nhiém vu bién d6i tin hiéu dién nhan dugc tir mach do
dé thé hién két qua do.
2. Heé thong do ludng s6
Hé thong do ludng sd dudc nhém dp dung d€ thuc hién luin vin niy vi c6
cdc uu di€m:cdc tin hiéu tuong ty qua bién ddi thanh cdc tin hiéu s& c6 cdc xung rd
rang & trang thdi 0,1 s& gidi han dugc nhiéu mic tin hiéu gy sai s& .Mit khéc ,hé
thdng nay tuong thich véi dit liéu clia mdy tinh,qua giao ti€p vdi mdy tinh ing dung
rOng rai trong k¥ thuat.
a. So do khoi

. 9 Ché
Pai luong Ca S bign
T | m T Dén Vixt | Hiénthi
: kénh ADC Iy
hidn wong | ) 7
tur >
. Ci Ch/é 'y 7\ iu
Dai igng—— - » bi€n Piéu khién chon L
: Tin
hiA
Chuong

Hinh 5.1 So d6 khdi cia hé thong do ludng sd
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b. Nguyén ly hoat dong
Doi tugng can do 13 dai lugng vat ly,dua vao cac dic tinh clia ddi tugng can
do ma ta chon mot loai cAm bi€n phit hgp d€ bién d6i thong sd dai lugng vat 1y
can do thanh dai lugng dién ,dwa vao mach ch& bién tin hiéu(gdm:bd cdm
bi€n,hé thong khuéch dai,xt 1y tin hiéu).
Bo6 chuyén d6i tin hiéu sang s6 ADC(Analog Digital Converter) lam nhiém vu
chuyén ddi tin hiéu tuong tu sang tin hiéu s6 va k&t ndi véi vi xit 1y.
B0 vi x{t 1y ¢6 nhiém vu thyc hién nhitng phép tinh va xuat ra nhitng 1énh trén cd
s§ trinh ty nhitng 1énh chdp hanh di thyc hién trude do.
B6 don kénh tuong tu (multiplexers) va bd chuyén ADC dugc dung chung tat ca
cac kénh . Dit liéu nhap vao vi xtt Iy s& c6 tin hiéu chon diing kénh can xtt Iy dé
dua vao bo chuyén d6i ADC va doc ding gid tri dic trung clia né qua tinh todn
dé c6 két qua cla dai lugng can do.
I1. Cac Phuog Phap Do Nhiét Dg
Po nhiét do 1a mdt phuong thic do ludng khong di€n,do nhiét dd dugc chia
thanh nhiéu dai:
+ Do nhiét d6 thap
+ Po nhiét do trung binh
+ Do nhiét do cao.
Viéc do nhiét d6 dudc tién hanh nhd cdc dung cu hd trg chuyén biét nhu:
+ Cédp nhié€t di€n
+ Nhiét k& dién k& kim loai
+ Nhiét dién trd kim loai
+ Nhiét dién trd ban din
+ Cam bién thach anh.
Viéc st dung cdc IC cdm bi€n nhiét d€ do nhiét do 12 mot phuong phap
thong dung dugc nhém sit dung trong tip luin vin ndy,nén & ddy chi gidi thiéu vé
IC cdm bién nhiét.
v/ Nguyén ly hoat dong chung cta IC do nhiét do
IC do nhiét d6 12 mot mach tich hgp nhin tin hi€u nhiét do chuyén
thanh tin hiéu dién dudi dang dong dién hay dién 4p.Dwa vao dic tinh rat
nhay cida céc b4an din véi nhiét do,tao ra dién 4p hoic dong dién,ti 1& thuin
vdi nhiét dd tuyét ddi.Po tin hiéu dién ta biét dugc gid tri cia nhiét dd cin
do.Su tdc dong clia nhiét dd tao ra dién tich ty do va cdc 16 trong trong chat
ban dan . Bing su phd v cdc phan t, bit cdc electron thanh dang tu do di
chuyén qua vung ciu triic mang tinh thé tao su xuit hién cic 18 trong . Lam
cho ti 1& dién t¥ tu do va 18 trong ting 1én theo qui ludt hAim mii v6i nhiét do .
Vv Dic tinh ctia mot s8 IC do nhiét do thong dung
+AD590
Ngo ra la dong dién.
D04 nhay 1A/K.
|
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e
Do chinh xdc +4°C.
Ngudn cung cAp V. =4 — 30V.
Pham vi sit dung —55°c dén 150°c
+ LX5700
Ngo ra la dién ap.
D06 nhay - 10mv/’K.
Pham vi s dung —55°C — 150°C.
+LM135,LM335
Ngo ra la di€n ap.
b0 nhay 10mv/°C.
Sai s0 cuc dai 1,5°C khi nhiét do 16n hon 100°C.
Pham vi st dung —55°C — 150°C.
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Chudng 5 : CHUYEN POI TUONG TU - SO

I. KHAINIEM CHUNG

Ngay nay viéc truyén dat tin hiéy ciing nhur qu4 trinh diéu khién va chi
thi phan 16n dugc thuc hién theo phuong phip s6. Trong khi d6 tin hiéu ty
nhién c¢6 dang twong ty nhu:nhiét do,dp sudt ,cudng dd 4nh sdng,tdc do
quay,tin hiéu 4m thanh..P& két ndi gitta ngudn tin hiéu tugng tu véi cic hé
théng x{r 1y s& ngudi ta ding cdc mach chuyén ddi tuong tu sang s6(ADC)
nhiim bié€n ddi tin hiéu tuong ty sang sd hoic trong tritdng hgp ngudc lai cin
bién ddi tin hiéu s6 sang tuong tu thi ding cdc mach DAC (Digital Analog
Converter).

II. NGUYEN TAT THUC HIEN CHUYEN POI ADC

Mach chuyén d6i tin hiéu tuong ty sang s6,chuyén mot tin hiéu ngd
vao tudng ty (dong dién hay dién 4p) thanh dang mi s6 nhi phan cé gid tri
tuong Ung.

Chuyén di ADC c6 rit nhiéu phuong phdp.Tuy nhién,mdi phudng
phdp di€u c6 nhitng thdng s& co ban khdc nhau:

+Po chinh xdc ctia chuyén ddi AD.

+ Tdc dd chuyén ddi .

+ D4i bién ddi cda tin hiéu tuong tu ngd vao

Startcommand
Va —P A  le— _ I
Control Unit
. clock
Vi S J I T D
Comparator v
D/A <
< converter N 3 Register

\4 vV v

Digital output
Hinh 6.1 S6 @0 Khoi ti.. qwwr vow seech ADC

Vv  Hoat dong
-PAu tién kich xung start @€ bd ADC hoat dong
-Tai mot tan s& dudc xdc dinh bing xung clock bo diéu khién lam thay
ddi thanh s nhi phan dugc luu trit trong thanh ghi(Register).-S6 nhi phéan
trong thanh ghi dudc chuyén thanh dang dién 4p V’, bing bd chuyén doi
DA.
-B0 so s4nh,so sdnh V’, védi dién 4p ngd vao V, .Néu V’, < V, thi ngd
ra clia bd so sanh van gilt mic cao. Khi V', > V, ngd ra ctia bo so sanh xudng
|
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mic thdp va qué trinh thay d6i s& clia thanh ghi ngung. Liic ndy V’, gan bing
V., , nhitng s6 trong thanh ghi 14 nhitng s& cAn chuyén ddi .
III. CAC PHUONG PHAP CHUYEN POI AD
1. Phuong phép tich phin (Intergration method)
Phuong phép tich phan ciing gidng nhu phuong phap chuyén ddi
ADC dung tin hiéu doc doi (Dual-Slope-ADC). Cau triic mach dién don gidn
hon nhung t&c¢ dd chuyén ddi cham.

C
t
Vin R
\3 1
Vref ................... —
bién dp :
chuin -
Mach logic diéu
Clock

A 4

khién

< Start

Hinh 6.2 : So dd nguyén 1y c¢d ban clia mach chuyén ddi AD diing phuong
phap tich phan

* Hoat dong

-Khi c6 xung start mach dém dua vé trang thdi reset. Mach logic di€u
khién khéa K & vi tri 1, dién ap tuong tu V;, dugc nap vao tu di€én C véi thoi
hiing t; tin hiéu ngd ra clia mach tich phan gidm din,va cho dén khi nhé hon
OV thi ngd ra ctia bd so sdnh Ién mitc 1,do d6 mach logic diéu khi€n mé cdng
cho xung clock vao mach dém. Sau khodng thdi gian t; mach d€m tran mach
logic diéu khi€n khéa K & vi tri 0,khi d6 dién 4p am V. dudc dua vao ngd
vao clia mach tich phin,tu dién C x4 dién véi téc do khong ddi, sau khodng
thdi gian t, tin hiéu ngd ra cia mach tich phan ting dan,do d6 ngd ra cia
mach so sanh xuéng ,mic thap lam cho mach logic diéu khién dong cong va
bdo két thiic chuyén d6i. Trong sudt khodng thdi gian x4 dién t, mach d€m

e
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van tiép tuc d€m két qua clia mach d€m ciing chinh 1a tin hiéu s6 cAn chuyén
ddi tuong tng véi dién dp tuong tu ngd vao Vi, .
Moi quan hé giita dién 4p ngd vao V;, va dién 4p chuidn V. v6i t,t)

6=t1.Vin/Vrer

t,=2"/f4 :thdi gian mach d€m tir 0 dén khi tran

t,=N/fy : thdi gian mach d&€m tir khi tran dén két qud sau cling

-Biéu thitc ndy khong phu thudc vao thdi hing RC,ciing nhu s& xung
clock(néu mach lam viéc 6n dinh).

-C4c tin hi€u tuong ty Vi, qua mach tich phan nén cac tin hi€u nhiéu
déu bi loai bd.

-Nhugc diém ciia mach ndy 13 thdi gian chuyén d6i cham,giira 2" chu
ky xung clock trong 1an 14y tich phan trong thdi gian t; va' N chu ky trong 1an
18y tich phan trong thdi gian t,. Thdi gian chuyén ddi 16n nhat khi t,=t,.

Thdi gian chuyén ddi: T = t;+t,

2. Phuong phiap ADC x4p xi lién ti€p(Successive- Approximation
ADC)

Pay 1a mot trong nhitng phudng phdp d9uo75¢ st dung rong rdi. Tuy
nhién,mach dién c6 phiic tap nhung thdi gian chuyén d6i ngin hon. Phuong
phdp chuyén ddi ADC x4p xi lién ti€p c6 thdi gian chuyén ddi c¢d dinh khong
phu thudc vao dién dp ngd vao.

Va
EL SN

Va Clock

Logic diéu khién
MSB LSB

o 7

Thanh ghi diéu khién

’_L AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA l
DAC

<+— Start

EOC

Hinh 6.3 : So @6 khdi chuyén d6i ADC duing phuong phap xap xi lién tiép.
* Hoat dong
Khi tdc dong canh xudng clia xung start thi ADC bit diu chuyén ddi .
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-Mach logic diéu khién dit bit c6 nghia 16n nhat(Most Signifi cant Bit
)ctia thanh ghi diéu khi€n 1&én mic cao va tt cd cdc bit con lai § mic thap.SE
nhi phan ra & mach thanh ghi diéu khién dug cqua mach DAC dé€ tao ra dién
4p tham chi€u V’,.

Néu V’, >V, thi ngd ra bd so sdnh xuéng mic thip ,Jam cho mach
logic diéu khién x6a bit MSB xu6ng mifc thap.

Néu V’,<V, thi ngd ra clia by so sanh vin & miic cao va lam cho mach
logic diéu khién giit bit MSB & miic cao.

Ti€p theo mach logic diéu khién dua bit c6 nghia k& bit MSB 1&én mifc
cao va tao & ngd ra khoi DAC mot dién 4p tham chi€u v’, rdi dem so sdnh
twong ty nhu bit MSB & trén .Qua4 trinh nay ct ti€p tuc cho dén bit cudi cling
trong thanh ghi diéu khién. Lic d6 v’, gin bing V, ngd ra clia mach logic
diéu khién bdo két thiic chuyén déi.

Nhu vay mach ddi ra n bit chi mit n chu ky xung clock nén cé thé dat
toc do rat cao. Tuy nhién mach ADC x4p xi lién ti€p lai khong thé ddp tng
véi tin hiéu tuong ty vao bién d6i cuc nhanh .

3. Phuong phap song song (paralled method)

Mach ADC ding nguyén tic chuyén ddi song song hay con goi 1a
phuong phdp ADC nhanh, c6 ciu tric mach dién phic tap nhung t6c do
chuyén ddi rit cao .

Trong vai trudng hdp ngudi ta can mach chuyén ddi ADC c6 toc do rat
cao vi nhitng tin hiéu bi€n ddi nhanh nén khi chuyén sang dang s& ngudi ta
ca mach ADC ¢6 tdc dd cao .

e
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Vref
RIZ[:] —>
, ID |X,
1 Uts e
2 )
" ID | Xo]
- ULS L1 C
11 [
‘ + IDIIRS
i
7 s o D
= Uws i
N
e ULS 1D X6
2 L | ¢
ﬁ [+
X
- ULSjL N o [
" RI2 ‘r
G
Vin I
1

Hinh 6.4 S6 dd khoi mach chuyén d6i AD dung phuong phép song song

* Hoat dong

Mach bao gdm: khdi so sanh song song va mach mi hod. Tin hiéu
tudng tu dudc vao cdc mach so sdnh cting mét lic, cdc trang thdi ra cia mach
so sanh dudc dua vao céc flip flop D d€ dwa dén bd ma héa,ddu ra clia mach
ma héa chinh 13 du ra ctia mach ADC.

Mach so sdnh vd mach md hda 1a loai mach c¢6 t6c dd xi ly rit cao
nén tong thdi gian tré chi vai chuc ns,nhd vay su chuyén ddi xay ra rat nhanh.
Tuy nhién véi mach ADC nhanh & 3 bit thi né d6i héi bdy bo so sanh khi 6 6
bit thi cAn d€n 63 bd so sanh d6 12 nhuge diém clia mach ADC diung phuong
phédp so sdnh .

Béng su thit cia mach chuyén ddi

e
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bicn ap Ngé ra bg so sanh Tin hi€u s6
vao ngd ra
VolVice |K; K¢ (K5 Ky K3 Ky (K, |D [Dy Dy
0 g |0 |0 |0 |0 (O |O |O 0 |0
1 g (0 |0 (O (O (O |1 |O 0 |1
2 g |0 |0 |0 |0 |1 1 |0 1 |0
4 3 Jo |o o o |1 |1 |1 ]o |1 |1
4 0 |0 |0 |1 1 |1 1 |1 0 |0
3 0 |0 |1 1 1 |1 1 |1 0 |1
6 0 |1 1 1 1 |1 1 |1 1 |0
7 1 1 1 1 1 |1 1 |1 1 |1
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PHU LUC : CAC VIDU CO BAN.
1. INSTUCTIONSET
Add
ORG OH

MOV R5#25H ;na.p 25H va’o RS
MOV  R7#34H ; na.p 34H va’o R7
MOV A#0 ;napOva oA

ADD AR5 ;co”.ngR5vo+'iA

;A=A+R5
ADD A,R7 ;co*ngR7vo+iA
;A=A+R7
ADD A #12H ;add 12Hva o A
A=A+ 12H
HERE: SJMP HERE ;du+ ng chuo+ng tri'nh ta.i dda’y
END
BCD2ASCII
ORG O

MOV A#29H ; A =29H, packed BCD

MOV R2,A ;saolu+u Ava'oR2

ANL A #0FH ; che nibble cao (A=09)

ORL A#30H ;chuye””n tha'nh ma~ ASCII, A=39H (°9")
MOV R6,A ;lu+uke™tqua? va’o R6 (R6=39H ASCII char)
MOV AR2 ;la™yla. gia'tri. A ban dda™u

ANL A#OFOH ; che nibble tha”™'p (A=20)

RR A ; quay pha?i 4 1la™n
RR A ;

RR A ;

RR A ;> A=02

ORL A#30H ;chuye”? tha'nh ma~ ASCII
MOV R2,A ;lutuva oR2
SIMP $§

Bin2BCD
; ddo”?1 Binary (P1) -> BCD (RS R6 R7)
MOV A #OFFH
MOV P1,A ;Pl:input port
MOV A,P1 ;ddo.cPl
MOV B,#10 ; B=0A hex (10 dec)
DIV AB ;chiacho 10
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MOV R7,B ;lu+u digit tha™p
MOV B,#10 ;
DIV AB ; chia cho 10
MOV R6,B ;lu+u digit tieM'p theo va'o R6
MOV  RS5,A ;lu+u digit cuo™iva’o R6
SIMP  §

; Ba.n ha~y vieM't la.i ddoa.n chuo+ng tri'nh tre”n
; tha’nh mo”.t chuo+ng tri’nh con, dda(.t te"n la* BIN2BCD

Cong_16bit
; co™.ng so™' 16-bit: 3CE7h + 3B8Dh
; keMt qua? lu+u trong: R7 R6

CLR C

MOV  A#OE7H
ADD A#8DH
MOV R6,A
MOV  A#3CH
ADDC A#3BH
MOV R7,A
SIMP §

; Ba.n ha~y vieM't chuo+ng tri'nh con co”.ng 2 so™' 16-bit

Cong_5Sbyte_BCD

; co™.ng 5 byte chu+'a so' BCD, ddi.a chi? ba('t dda” u la™ 40h

ORG O
MOV RO,#40H ; na.p con tro?
MOV R2#5 ; na.p bie"'n ddeM'm
CLR A ; A=0
MOV R7,A ; xo'a R7
AGAIN: ADD A,@RO ; co™.ng o™ nho+' tro? bo+?i RO
DA A ; hie”.u chi’nh BCD
JNC NEXT ; neu CY=0 -> kho”ng ta(ng R7
INC R7 ; CY=1 ->ta(ng R7
NEXT: INC RO ; ta(ng con tro?
DINZ R2,AGAIN ; la(.p dde”'n khi R2=0
SIMP $
Cong_Don
; co.ng do™'n 5 byte
ORG O
MOV RO,#40H ; na.p ddi.a chi? cho con tro?
MOV R2#5 : R2: bieA'n ddeM'm
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CLR A ;A=0
MOV R7A ;x0'a R7
AGAIN: ADD A,@RO ; co”.ng o” nho+' tro? bo+?1 RO
JNC NEXT ; neu CY=0 thi" kho”ng ta(ng R7
INC R7 ; neMu CY=1 thi" ta(ng R7
NEXT: INC RO ; di.ch con tro? le”n 1 ddi.a chi?
DINZ R2,AGAIN ;la(.p cho dde”'n khi R2 =0
SIMP $

Copy_String

; copy mo”.t chuo”~i tu+" bo”. nho+' chuo+ng tri'nh va o RAM no*.i

ORG 0
MOV DPTR#MYDATA ;con tro? nguo™n
MOV RO, #40H ; con tro? ddi'ch
BACK: CLR A ; A=0
MOVC A,@A+DPTR ; lan'y data tu+ bo”. nho+' CT
JZ HERE ; thoa't ne”'u data = 0 (NULL)
MOV @RO0O,A ; lu+u vao RAM
INC DPTR ; ta(ng con tro? nguo”™'n
INC RO ; ta(ng con tro? ddi'ch
SIMP BACK ;
HERE: SIMP HERE
ORG 250H

MYDATA: DB 'HUTECH',0 ;chuo”~idu+~ lieMu
; keMt thu'c la™ O (NULL char)
END

Copyblock

; copy kho™'i du+~ lie*.u 10 byte tu+ 35h dde”'n 60h

ORG O

MOV RO,#35H ; con tro? nguo™'n

MOV R1,#60H ; con tro? ddi'ch

MOV R3#10 ;bie’n dde”'m (10 bytes)
BACK: MOV A,@RO ;ddo.c1 byte tu+ data nguo™'n

MOV @RI1,A ;copyvaoddi'ch

INC RO ; ta(ng con tro? nguo”™'n

INC RI1 ; ta(ng con tro? ddi'ch

DINZ R3,BACK ;

SIMP  §

P1_55_AA
; ba’.t/ta('t ca'c bit cu?a P1 xen ke~: AAh <-> 55h

ORG O
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BACK: MOV A#55H ; A=55h
MOV Pl,A ; P1 =55h

LCALL DELAY ;

MOV  A#OAAH ; A= AAh

MOV Pl,A ; P1 = AAh

LCALL DELAY

SIMP BACK ;

;this is the delay subroutine

ORG 300H
DELAY: PUSH 4 ; PUSH R4
PUSH 5 ; PUSH RS

MOV  R4,#0FFH ; R4=FFH
NEXT: MOV RS5#0FFH ; R5=255
AGAIN: DINZ R5,AGAIN

DINZ R4,NEXT

POP 5 : POP INTO RS
POP 4 : POP INTO R4
RET :
END

Trabang X2

;ddo.c x tu+ P1

; tra ba?ng ti'nh x"2

; xua™'t ket qua? ra P2
ORG 0
MOV DPTR#300H ;na.p ddi.a chi? ba?ng tra
MOV A #OFFH ;

MOV Pl,A ; P1: input
BACK: MOV APl ; ddo.c x
MOVC A,@A+DPTR ; tra ba?ng ti'nh x"2
MOV P2A ; xuaMtra P2
SIMP BACK ;
ORG 300H
XSQR_TABLE:
DB 0,1,4,9,16,25,36,49,64,81
END
Tru_16bit
; tru+ 16-bit: 2762h - 1296h
CLR C ; CY=0
MOV A #62H ; A=62H
SUBB A,#96H ; 62H-96H=CCH, CY=1
MOV R7,A ; lu+u ket qua?
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MOV A #27H ; A=27H
SUBB A, #12H ; 27H-12H-1=14H
MOV R6,A ; lu+u keM't qua?
SIMP  $

Tru_8bit

; tru+": 4Ch - 6Eh
CLR C
MOV A #4Ch ; A=4CH
SUBB A#6EH ; A=A-6Eh
JNC NEXT ;neMuCY=0nha?y dde®'n NEXT
CPL A ;neMu CY=1la™y bu” 2
INC A ;
NEXT: MOV RI,A ;lut+uke”tqua? va'oR1

SIMP  $

2. INTERRUPT
INT1

; Button no”'i vo+'1 /INT1
; Nha”'n button -> LED (P1.3) sa'ng mo”.t lu'c ro”'i ta('t

ORG 0000H
LIMP MAIN ;nha?y qua vu'ng vector nga('t
; ISR cu?a INT1
ORG 0013H ;INT1 ISR
SETB P1.3 ;ba” .t LED sa'ng (1 byte)
MOV R3#255 ;(2 byte)
BACK: DJNZ R3,BACK ;delay 1 chu't (2 byte)
CLR P1.3 ;ta('t LED (1 byte)
RETI ;(1 byte)
; MAIN program for initialization
ORG 30H
MAIN: MOV IE#10000100B  ;cho phe'p nga('t ngoa’i 1 (/INTI)
HERE: SJMP HERE ;cho+" nha”.n nga('t
END

Intl_Edge_ Trigger
; Cha”n 1.3 no™'1 vo+'i loa
; Khi co' ca.nh xuo*ng 0+? INT1 -> ba”.tloa 1 lu'c ro™i ta('t
ORG 0000H
LIMP MAIN
;ISR cu?a INT1
|
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ORG 0013H JINTT ISR
SETB P1.3 ;ba\.t loa
MOV R3,#255
BACK: DINZ R3,HERE ;delay 1 chu't
CLR P13 ;ta('t loa
RETI ;

;MAIN program for initialization
ORG 30H
MAIN: SETB TCON.2 ;INTT ta'c ddo”.ng ca.nh
MOV IE#10000100B ;cho phe'p nga('t ngoa'i 1
HERE: SIMP HERE ;cho+™ nga('t
END

Pulse
;Pha't xung vuo®ng o+? P1.2 du'ng nga('t
ORG O
LIMP MAIN
ORG 000BH
CPL P1.2
MOV  TLO,#0H
MOV  THO#0DCH
RETI

ORG 30H

MAIN:
MOV TMOD,#01H
MOV  THO#0DCH
MOV IE#82H
SETB TRO

HERE: SJMP HERE
END

Read_P0_Write_P1_Pulse_P21_1

; DDo.c data o+? PO, xua”'t ra P1, trong khi P2.1 pha't xung vuo”ng
; Du'ng Timer 0, mode 2 (auto reload)
ORG 0000H
LIMP MAIN  ;nha?y qua vu'ng vector nga('t
; ISR cua? Timer 0 -> pha't xung vuo”*ng
ORG 000BH ;vector cu?a Timer O
CPL P2.1 ;dda?o P2.1
RETI
; Chuo+4ng tri"nh chi'nh
|
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ORG 0030H
MAIN: MOV TMOD,#02H ;Timer 0,mode 2(auto reload)
MOV PO #0FFH ;PO: input port
MOV THO,#-92
MOV IE#82H ;IE=10000010b cho phe'p nga('t Timer 0
SETB TRO ;cho phe'p Timer O cha.y
BACK: MOV A,PO :ddo.c ddu+~ lie”.u tu+ PO
MOV P1,A  xua™tra Pl
SIMP BACK
END

Read PO _Write P1_Pulse P21 2

; DDo.c data tu+" PO, xua”™'t ra P1, trong khi P2.1 pha't xung
; Du'ng Timer 1, mode 1

ORG 0000H

LIMP MAIN ;nha?y qua vu'ng vector nga('t
; ISR cu?a Timer 1 -> pha't xung

ORG O001BH ;vector nga('t Timer 1

LIMP ISR_T1

; Chuo+4ng tri"nh chi'nh
ORG 0030H
MAIN: MOV TMOD.#10H ;stimer 1, mode 1
MOV  PO#0FFH ;PO: input port
MOV  TLI1,#low(-1000)
MOV  THI,#high(-1000)
MOV IE#88H ;JE=10001000b cho phe'p nga('t Timer 1

SETB TRI1 ;cho phe'p Timer 1 cha.y
BACK: MOV A,PO :ddo.c data tu+ PO

MOV Pl1,A ;xuaM'tra Pl

SIMP BACK

b

; Timer 1 ISR. Timer 1 pha?i dduo+.c na.p la.i vi" mode 1 kho”ng na.p tu+. ddo”*.ng

ISR_T1: CLR TRI ;du+ ng Timer 1
CLR P2.1 ;P2.1=0
MOV R2#4 ;2 MC

HERE: DJNZ R2,HERE ;4x2MC = 8MC
MOV  TLI1,#low(-1000) ;2 MC
MOV  THI1,#high(-1000);2 MC

SETB TRI ;cho phe'p Timer 1 cha.y, 1 MC
SETB P2.1 ;P2.1=1, 1 MC

RETI

END

Serial_Port_Interrupt_1
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; DDo.c data tu+" P1, xua”'t ra P2 va" serial port
ORG O
LIMP MAIN
ORG 23H
LIMP SERIAL ; nha?y dde”'n ISR cu?a nga('t port nt
ORG 30H
MAIN: MOV P1,#0FFH ; P1: input port
MOV TMOD,#20H ; timer 1, mode 2 (auto reload)
MOV THI1,#FDH ; 9600 baud rate
MOV  SCON,#50H ; 8-bit, REN enabled
MOV IE,#10010000B ; cho phe'p nga('t port nt

SETB TRI ; cho phe'p timer 1 cha.y
BACK: MOV APl ; ddo.c data tu” port 1
MOV SBUF,A ; Xxua’'t ra port nt
MOV P2,A ; xuat'tra P2
SIMP BACK
jmmmmmmmmmmmmmmmen SERIAL PORT ISR
ORG 100H
SERIAL: JNB RI,CHK_TI ; RI=0 ->nha?y dde"'n CHK_TI
MOV A,SBUF :RI=1 ->receive
CLR RI ; xo'a RI
CHK_TI: JINB TLEXIT
CLR TI ;xo'a TI
EXIT: RETI
END

Serial_Port_Interrupt_2
;: DDo.c data tu+ P1, xua”™tra P2
; Nha”.n data tu+" serial port, xua”'t ra PO
ORG 0
LIMP MAIN
ORG 23H
LIMP SERIAL ;nha?y dde”'n serial ISR
ORG 30H
MAIN: MOV P1,#0FFH ;P1: input port
MOV TMOD,#20H ;timer 1, mode 2 (auto reload)
MOV THI1,#FDH ;9600 baud rate
MOV SCON.,#50H ;:8-bit, REN enabled
MOV IE#10010000B ;cho phe'p serial interrupt

SETB TRI ;cho phe'p timer 1 cha.y
BACK: MOV APl ;ddo.c data tu+ Port 1

MOV P2A ;xua™Mt ra P2

SIMP BACK
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:SERIAL PORT ISR
SERIAL: JNB RI,TRANS ;RI=0 -> nha?y
MOV A,SBUF ;RI=1
MOV PO,A ;xua”'t data nha”r.n dduo+.c ra PO
CLR RI ;xo'a RI
RETI
TRANS: CLR TI ;xo'a T1
RETI
END

Serial_Port_Timer_Interrupt
; Pha't xung vuo”ng 5KHz o+? PO.1,
; nha”.n data tu+" serial port, xua™'t ra PO
; DDc.c data tu++" P1, ghi va'o 30h, va" xua”'t ra serial port
ORG O
LIMP MAIN
ORG 000BH ;ISR cu?a Timer O
CPL PO.1 :dda?o PO.1
RETI
ORG 23H
LIMP SERIAL ;nha?y dde”'n ISR cu?a nga('t port nt
ORG 30H
MAIN: MOV PI1,#0FFH ; P1: input port
MOV TMOD,#22H ; Timer 0&1, mode 2, AUTO RELOAD
MOV THI1,#0F6H ; 4800 BAUD RATE
MOV SCON,#50H ; 8-bit, REN =1
MOV  THO,#-92 ; THO =-92 -> pha't xung 5 KHz
MOV IE#10010010B ; cho phe'p nga('t serial port, Timer O

SETB TRI ; cho phe'p Timer 1 cha.y
SETB TRO ; cho phe'p Timer O cha.y

BACK: MOV APl ; ddo.c data tu+ port 1
MOV SBUF,A ; xua’'t ra serial port
MOV P2,A ; xuaMtra P2
SIMP BACK

;SERIAL PORT ISR

SERIAL: JNB RI,TRANS ; RI=0->nha?y
MOV A,SBUF :RI =1: receive
MOV 30h,A ; lu+u data va o o nho+' 30h
CLR RI ; xo'a RI
RETI

TRANS: CLR TI ;xo0'aTI
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RETI
END

3. Keypad
Scankp

; Ba'n phi'm hex no*'i va’o P1

; Chuo+4ng tri"nh hie*?n thi. phi'm nha”'n ra LED 7 ddoa.n
; P1.0-P1.3: columns

; P1.4-P1.7: rows

; DDi.a chi? LED: AOOOh)

LOOP: LCALL READKB ; tri. tra? veM: A =0-15
MOV DPTR#T7SEG
MOVC A,@A+DPTR
MOV DPTR,#0A000H ; AOOOh: LED 1
MOVX @DPTR,A
SIMP LOOP

READKB: PUSH 7
SCAN: MOV A#11111110B ;col_0->GND

MOV R7#0 :R7=1
CONT: MOV Pl1,A ;noMicol i ->GND
MOV APl : ddo.c row

JNB ACC4,ROW_0 ;xe'txemrow na o?
JNB ACC.5,ROW_1
JNB ACC.6,LROW_2
JNB ACC.7,ROW_3

RL A ; chua”?n bi. noM'1 GND
INC R7 ; co.t tieM'p theo
CINE R7#4,CONT ;la”'n luo+.t noMi GND 4 co”.t
SIMP SCAN ; quay la.i que't tu+ co™.t0
ROW_0: MOV AR7 ;: Row=0, Col=R7
ADD A#0 ;A=0+R7
SIMP EXIT
ROW_1: MOV AR7 : Row=1, Col=R7
ADD A#4 i A=4+R7
SIMP EXIT
ROW_2: MOV AR7 ;: Row=2, Col=R7
ADD A#8 ; A=8+R7
SIMP EXIT
ROW_3: MOV AR7 ;: Row=3, Col=R7
ADD A#12 ;A=12+R7

EXIT: POP 7
|
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T7SEG: DB 40H,79H,24H,30H,19H,12H,02H,78H,00H, 10H,
DB  08H,03H,46H,21H,04H,0EH

END
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4. LCD
LCD_BusyFlag

;Xua™Mtra LCD "Hello"
;P1=data pin

;P3.0 -> RS pin

;P3.1 -> R/W pin

;P3.2 -> E pin

RS EQU P3.0

RW EQU P3.1

E EQU P3.2
ORG O
MOV A #38H ;init. LCD 2 do"ng, ma tra”™.n 5x7
ACALL CSTROBE
MOV A #0CH ;LCD on, cursor on
ACALL CSTROBE
MOV A#01H ;clear LCD
ACALL CSTROBE
MOV A #06H ;eursor di.ch pha?i
ACALL CSTROBE

MOV A #86H ;chuye”?n cursor dde”'n line 1, pos. 6
ACALL CSTROBE
MOV A#H
ACALL DSTROBE
MOV Ajf'e'
ACALL DSTROBE
MOV A#T
ACALL DSTROBE
MOV A#T
ACALL DSTROBE
MOV A#0
ACALL DSTROBE
HERE: SJMP HERE

CSTROBE: ;:command strobe
ACALL READY ;1s LCD ready?
MOV Pl1,A ;xua™'t ma~ le”.nh
CLR RS ;:RS=0: le”.nh
CLR RW ;RAW=0 -> ghi ra LCD
SETB E ;E=1 ->ta.o ca.nh xuo”'ng
CLR E ;E=0 ,cho™'t
RET
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DSTROBE: :data strobe
ACALL READY ;1s LCD ready?
MOV Pl1,A :xua™M't du+~ lieM.u
SETB RS :RS=1 for data
CLR RW :R/W=0 to write to LCD
SETB E ;E=1 -> ta.o ca.nh xuo”'ng
CLR E :E=0, cho™'t
RET

; kie”?m tra co+" BF

READY: SETB P1.7 ;P1.7: input
CLR RS ;RS=0: thanh ghi le”.nh
SETB RW ;R/W=1:ddo.c

BACK: CLR E :E=0 ->ta.o ca.nh le”n
SETB E ;E=1
JB  PL.7,BACK ;cho+ busy flag=0
RET
END

LCD_ScanKB

;P1 = data/command pin
;P3.0 -> RS pin
;P3.1 -> R/W pin
;P3.2 -> E pin
;P2 -> Keypad
ORG O
RS EQU P3.0
RW EQU P3.1
EN EQU P32

MOV A #38H ;init. LCD 2 lines,5x7 matrix
ACALL CSTROBE

MOV A #OEH :LCD on, cursor on

ACALL CSTROBE

MOV A #01H ;clear LCD

ACALL CSTROBE

MOV A #06H ;eursor di.ch pha?i

ACALL CSTROBE

MOV A #80H seursor: line 1, pos. 0
ACALL CSTROBE

AGAIN: LCALL READKP
ORL A #30h
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ACALL DELAY
ACALL DSTROBE
SIMP AGAIN

;command strobe

CSTROBE:
ACALL READY ;is LCD ready?
MOV Pl1,A ;xua”™'t ma~ le”.nh
CLR RS ;RS=0: le*.nh
CLR RW ;R/W=0: ghi ra LCD
SETB EN ;EN=1 -> ta.o ca.nh xuo”*'ng
CLR EN :EN=0 ,cho™'t
RET

:data strobe

DSTROBE:
ACALL READY ;1s LCD ready?
MOV Pl1,A ;xua™M't du+~ lietM.ura P1
SETB RS :RS=1: du+~ lieM.u
CLR RW ;R/'W=0 ghi ra LCD
SETB EN ;EN=1 -> ta.o ca.nh xuo”'ng
CLR EN :EN=0, cho"'t
RET
READY: SETB P1.7 ;P1.7: input
CLR RS ;RS=0: le*.nh
SETB RW :R/W=1:ddo.c
BACK: CLR EN ;EN=0 -> ta.o ca.nh len
SETB EN ;EN=1
JB  P1L.7,BACK ;cho+ busy flag=0
RET

; DDo.c ba’n phi'm
READKP: PUSH 7
SCAN: MOV A#I11111110B ;col_0->GND

MOV R7,#0 ;R7=1
CONT: MOV P2,A ; no™'1 col 1 -> GND
MOV AP2 : ddo.c row

JNB ACC4,ROW_0 ;xe'txemrow na o?

JNB ACC.5,ROW_1

JNB ACC.6,LROW_2

JNB ACC.7,ROW_3

RL A ; chua”?n bi. no™'1 GND

INC R7 ; co\.t tieMN'p theo
|
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CINE R7#4,CONT ;la”nluo+.t no”'1 GND 4 co/.t

SIMP SCAN ; quay la.i que't tu+ co”.t0
ROW_0: MOV AR7 ;: Row=0, Col=R7
ADD A #0 ;A=0+R7
SIMP EXIT
ROW_1: MOV AR7 ;: Row=1, Col=R7
ADD A#4 ;A=4+R7
SIMP EXIT
ROW_2: MOV AR7 ;: Row=2, Col=R7
ADD A#8 ; A=8+R7
SIMP EXIT
ROW_3: MOV AR7 ;: Row=3, Col=R7
ADD A#12 ;A=12+R7
EXIT: POP 7
RET

DELAY: PUSH 6
PUSH 7
MOV  R7#0FFh
LP1: MOV R6,#0FFh
LPO: DINZ R6,LPO
DJNZ R7,LP1
POP 7
POP 6
RET
END

5. LED

counter_led
; Que't LED
; a,b,c,d,e.f,g -> Port 2
; P3.0 -> LEDI
; P3.1 -> LED2
; P3.2 -> LED3
; P3.4(TO) -> Button
; 40h: ha’'ng do+n vi.
; 41h: ha’ng chu.c
; 42h: ha'ng tra(m

ORG OH

MOV DPTR#LED7SEG ; DPTR tro? dde”'n ba?ng ma~ LED

MOV TMOD.,#06h ; counter 0, mode 2

MOV  THO,#0
|

HO VI PIEU KHIEN 80C51 ~ Trang82 PHAM TRUNG HIEU



TRUONG PAI HQC KY THUAT CONG NGHE TP.HCM
UNIVERSITY OF TECHNOLOGY
|

SETB P3.0 ;ta('t taMt ca? ca'c LED
SETB P3.1
SETB P3.2
SETB P34 ; P3.4: input
SETB TRO ; cho phe'p counter O cha.y

BEGIN: MOV A, TLO
LCALL BIN2BCD
; tra ba’ng, ddo”?1 BCD -> LED 7 ddoa.n

MOV A, 40h
MOVC A,@A+DPTR
MOV  40h,A
MOV A4lh
MOVC A,@A+DPTR
MOV 41h,A
MOV A42h
MOVC A,@A+DPTR
MOV  42h,A
LCALL DISPLAY
SIMP BEGIN

DISPLAY:
MOV P240H ; LED1
CLR P3.0 ; ba.t LED1 sa'ng
ACALL DELAY ; delay
SETB P3.0 ; ta('t LED1
MOV P241H ; LED2
CLR P3.1 ; ba™.t LED2 sa'ng
ACALL DELAY ; delay
SETB P3.1 ; ta('t LED2
MOV P242H ; LED 3
CLR P32 ; bar.t LED3 sa'ng
ACALL DELAY ; delay
SETB P3.2 ; ta('t LED3
RET

BIN2BCD:
MOV B#10 ; B=10
DIV AB ; chia cho 10
MOV 40h,B ; lu+u digit tha™'p
MOV B#10 ;
DIV AB ; chia cho 10
MOV 41h,B ; lu+u digit tieM'p theo va’o 41h
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MOV 42h,A ; lu+u digit cuo™'i va“o 42h
RET
DELAY:
MOV RI1,#10

MOV  RO,#0FFh
LOOP: DJNZ RO,LOOP
DJNZ RI1,LOOP

RET

LED7SEG:
DB 0COH,0F9H,0A4H,0BOH,99H,92H,82H,0F8H,80H,98H
DB  88H,0C6H,86H,8EH,82H,89H
END

- Quetled

; a,b,c,d,e,f,g -> Port 2
; P3.0 -> LEDI1
; P3.1 -> LED2
; P3.1 -> LED3
ORG OH
MOV  P3#0FFH
MOV DPTR#LED7SEG
BEGIN:
MOV A#4
MOVC A,@A+DPTR
MOV 40H,A

MOV  A#3
MOVC A,@A+DPTR
MOV 41H,A

MOV A #2
MOVC A,@A+DPTR
MOV  42H,A

MOV  Ai#l
MOVC A,@A+DPTR
MOV  43H,A

LCALL DISPLAY
SIMP BEGIN

DISPLAY:
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; LEDI
MOV  P2,40H
CLR P3.0
ACALL DELAY_25
SETB P3.0
; LED2
MOV P241H
CLR P3.1
ACALL DELAY_25
SETB P3.1
; LED 3
MOV  P242H
CLR P32
ACALL DELAY_25
SETB P3.2
; LED 4
MOV  P243H
CLR P33
ACALL DELAY_25
SETB P3.3
RET

DELAY_25:
MOV RIL#10
MOV  RO,#0
LOOP: DIJNZ RO,LOOP
DINZ RI1,LOOP
RET;
LED7SEG:
DB 0COH,0F9H,0A4H,0BOH,99H,92H,82H,0F8H,80H,98H
DB  88H,0C6H,86H,8EH,82H,89H
END

- Quetled_123
; a,b,c,d,e,f,g -> Port 2
; P3.0 -> LEDI1
; P3.1 ->LED2
; P3.1 -> LED3
ORG OH
MOV  P3 #0FFh ;ta('t taN't ca? ca'c LED

BEGIN: MOV P2 #0BOh ; xua™'t ra P2 ma~ cu?a '3’
CLR P3.0 ; bar.t LED1
ACALL DELAY ; delay
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SETB P3.0 ; ta('t LED1

MOV  P2,#0A4h ; xua™'tra P2 ma~ cu?a 2

CLR P3.1 ; bar.t LED2
ACALL DELAY ; delay
SETB P3.1 ; ta('t LED2

MOV  P2,#0F9h ; xua™tra P2 ma~ cu?a'l’

CLR P32 ; ba™.t LED3
ACALL DELAY ; delay
SETB P3.2 ; ta('t LED3
SIMP BEGIN

DELAY: MOV R1,#10
MOV  RO,#0FFh
LOOP: DJNZ RO,LOOP
DINZ R1,LOOP
RET
END

- Quetled_8255

ORG OH
MOV  DPTR#4003H
MOV A #80H
MOVX @DPTR,A
MOV  P3#0FFH
MOV  DPTR#LED7SEG
BEGIN:
MOV A #4
MOVC A,@A+DPTR
MOV  40H,A

MOV  A#3
MOVC A,@A+DPTR
MOV 41H,A

MOV  A#2
MOVC A,@A+DPTR
MOV  42H,A

MOV  Ai#l
MOVC A,@A+DPTR
MOV 43H,A
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LCALL DISPLAY
SIMP BEGIN

DISPLAY:
PUSH DPH
PUSH DPL
MOV A 40H
MOV  DPTR,#4000H
MOVX @DPTR,A
MOV DPTR#4001H ; chon LED o PB
MOV A #OFEH
MOVX @DPTR,A
ACALL DELAY_25

MOV A41H ; xuat nd o nho 41h ra PA
MOV DPTR,#4000H

MOVX @DPTR,A

MOV DPTR,#4001H ;cho.n

MOV A #0FDH

MOVX @DPTR,A

ACALL DELAY_25

MOV  A/42H

MOV  DPTR,#4000H
MOVX @DPTR,A
MOV  DPTR,#4001H
MOV A#OFBH
MOVX @DPTR,A
ACALL DELAY_25

MOV A/43H

MOV  DPTR,#4000H
MOVX @DPTR,A
MOV  DPTR#4001H
MOV  A#OF7H
MOVX @DPTR,A
ACALL DELAY_25
POP DPL

POP DPH

RET

DELAY_25:

MOV R1,#10

MOV RO#0
|
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LOOP: DJNZ RO,LOOP
DJNZ RI1,LOOP
RET

LED7SEG:
DB 0COH,0F9H,0A4H,0BOH,99H,92H,82H,0F8H,80H,98H
DB  88H,0C6H,86H,8EH,82H,89H

END

- Quetled_8255_Ram

ORG OH
MOV  DPTR,#4003H
MOV  A#80H
MOVX @DPTR,A
MOV  P3#0FFH
MOV DPTR#LED7SEG
BEGIN:
MOV  A#9
MOVC A,@A+DPTR
MOV  DPTR,#2000H
MOVX @DPTR,A
MOV DPTR#LED7SEG

MOV A#3
MOVC A,@A+DPTR
MOV 41H,A

MOV  A#2
MOVC A,@A+DPTR
MOV  42H,A

MOV  Ai#l
MOVC A,@A+DPTR
MOV  43H,A

LCALL DISPLAY
SIMP BEGIN

DISPLAY:
PUSH DPH
PUSH DPL
MOV  DPTR,#2000H
MOVX A,@DPTR
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MOV  DPTR,#4000H
MOVX @DPTR,A
MOV DPTR#4001H ;chon LED o PB
MOV  A#OFEH
MOVX @DPTR,A
ACALL DELAY_25

MOV A41H ; xuat nd o nho 41h ra PA
MOV DPTR,#4000H

MOVX @DPTR,A

MOV DPTR,#4001H ;cho.n

MOV A #0FDH

MOVX @DPTR,A

ACALL DELAY_25

MOV  A42H

MOV  DPTR,#4000H
MOVX @DPTR,A
MOV  DPTR#4001H
MOV A #0FBH
MOVX @DPTR,A
ACALL DELAY_25

MOV  A43H

MOV  DPTR,#4000H
MOVX @DPTR,A
MOV DPTR,#4001H
MOV  A#OF7H
MOVX @DPTR,A
ACALL DELAY_25
POP DPL

POP DPH

RET

DELAY_25:

MOV  RI1,#10
MOV  RO#0
LOOP: DJNZ RO,LOOP
DJNZ RI1,LOOP

RET

LED7SEG:

DB 0COH,0F9H,0A4H,0BOH,99H,92H,82H,0F8H,80H,98H

DB  88H,0C6H,86H,8EH,82H,89H
|
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END

Led Blink

ORG O
LOOP: SETB P2.0
ACALL DELAY
CLR P2.0
ACALL DELAY
SIMP LOOP

DELAY: MOV  R6,#0FFh
LP2: MOV R7#0FFh
LP1: DIJNZ R7,LPI

DINZ R6,LP2
RET
Switch Led On
ORG O
SETB P3.0 ;P3.0: input

LOOP: JNB P3.0,LOOP
LOOPI1: JB  P3.0,LOOP1
CLR P2.0
ACALL DELAY
SETB P2.0
SIMP LOOP

DELAY: MOV  R6,#0FFh
LP2: MOV R7#0FFh
LP1: DINZ R7,LP1
DINZ R6,LP2
RET

6. SERIALPORT
Receive Char_Send To P1

; Nha”.n ky' tu+. tu+" serial port, xua™'t ra P1

ORG O

MOV TMOD,#20H ;timerl, mode 2 (auto reload)

MOV THI1,#-6 ;4800 baud

MOV  SCON,#50H ;8-bit, REN enabled

SETB TRI1 ;cho phe'p timer 1 cha.y
HERE: JNB RLHERE ;cho+" thu xong (cho+ RI=1)

MOV A,SBUF ;ddo.c du+~ lie*uva'o A

MOV Pl1,A  ;xua’'tra port 1
|
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CLR RI ;x0'a RI dde”? chua”?n bi. nha”.n byte tie”'p theo
SIMP HERE

Transmit
; pha't ki' tu+. 'A' lie”n tu.c
; XTAL 11.0592MHz
MOV TMOD.,#20H ; timer 1, mode 2

MOV TH1.,#-6 : 4800 baud rate

MOV  SCON,#50H ; 8-bit UART, REN enable

SETB TRI ; cho phe'p Timer 1 cha.y
AGAIN: MOV  SBUF#A' ; pha't ky' tu+. A’
HERE: JNB TLHERE ; cho+" pha't xong

CLR TI ;xo'a TI

SIMP  AGAIN ; tie'p tu.c pha't

Transmit B

; xua™M't ki' tu+. 'B' lie”n tu.c

ORG O

MOV A PCON ;A=PCON
SETB ACC.7 ;

MOV PCON,A ;SMOD=1

MOV TMOD,#20H :Timer 1, mode 2,auto reload

MOV TH1,-3 :baud rate 19200

MOV  SCON,#50H ;8-bit data, RI enabled

SETB TRI ;cho phe'p Timer 1 cha.y

MOV A#B' ;luu+ ma~ ASCII cu?A 'B' va o ACC
A 1l: CLR TI ;xo'a TI

MOV SBUF,A ;pha't
H 1: JNB TIH_ 1 ;cho+™ pha't xong

SIMP A_1 ;tieN'p tu.c pha't

Transmit_String Receive_Char
; Pha't chuo®~i "We are ready!"
; Sau ddo' nha”*.n ki' tu+. tu+" serial port, xua™'t no' ra P1
ORG 0
MOV P2.#0FFH ;P2: input port
MOV TMOD,#20H ;timer 1,mode 2(auto-reload)
MOV THI1,#0FAH :4800 baud rate
MOV SCON,#50H ;:8-bit, REN enabled
SETB TRI1 ;cho phe'p timer 1 cha.y
MOV DPTR#MYDATA ;na.p ddi.a chi? chuo®~i va’o DPTR
H_1: CLR A
MOVC A,@A+DPTR ;ddo.c 1 ki' tu+.
JZ B_1 ;nha?y neMu la” ki' tu+. NULL (0)
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ACALL SEND ;neu kho”ng, go.i CT con SEND
INC DPTR ;ta(ng con tro? DPTR
SIMP H_1
B_1: MOV AJP2 :ddo.c du+~ lieM.u o+? P2
ACALL SEND ;xua™'t ki' tu+. ddo' ra port nt
ACALL RECV ;nha”.n du+~ lieM.u tu+" port nt
MOV Pl1,A ;xua™Mtra Pl
SIMP B_1 ;

;CTC pha't data. ACC chu+'a data ca”'n pha't.
SEND: MOV SBUFA ;na.p data va o SBUF dde”? pha't
H 2: IJNB TLH 2 ;cho+™ pha't xong

CLR TI ;xo'a TI

RET ;

;CTC nha”.n data tu+ port nt.
RECV: IJNB RIRECV ;cho+" thu xong

MOV A,SBUF ;caMt data va'o ACC
CLR RI ;xo'a RI
RET ;

MYDATA: DB 'We Are Ready!',0
END

Transmit_Yes
ORG Oh
MOV TMOD,#20H ;timer 1, mode 2
MOV THI1,#-3 ;9600 baud
MOV SCON.,#50H ;:8-bit, REN enabled

SETB TRI1 ;cho phe'p Timer 1 cha.y
AGAIN: MOV  A#Y' ;pha't'Y!

ACALL TRANS

MOV AM#E ;pha't 'E'

ACALL TRANS

MOV A#S ;pha't'S'

ACALL TRANS

SIMP AGAIN

;CTC pha't du+~ lie*.u

TRANS: MOV SBUFA ;na.p data va o SBUF
HERE: JNB TLHERE ;cho+" pha't xong

CLR TI :x0'a T1

RET
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4. Timer
Counter
; DDeA'm xung ngoa'i tu+ ngo~ T1 (P3.5)
MOV TMOD,#01100000B ; counter 1,mode 2,C/T=1
; Xung ngoa'i
MOV THI1,#0 ; xo'a TH1
SETB P3.5 ; T1: input
AGAIN: SETB TRI ; cho phe'p ddeM'm
BACK: MOV ATLI1 ; ddo.c tri. dde”'m o+? TL1
MOV P2A ; Xua™N't ra port 2
JNB TF1,Back ; dde”'m cho dde”'n khi TF=0
CLR TRI1 ; du+ ng counter 1
CLR TF1 ; xo'a co+ TF
SIMP AGAIN
Delay

; Delay da’i (Timer tra’n nhie” u la”"n)
MOV TMOD.,#10H ; Timer 1,mode 1(16-bit)

MOV R3,#200 ; bieA'n ddeM'm so”' la n tra'n
AGAIN: MOV TL1,#08 ; TL1=08,low byte

MOV THI1,#01 ; TH1=01,Hi byte

SETB TRI ; cho phe'p Timer 1 cha.y
BACK: JNB TF1,BACK ; cho+ Timer 1 tra’n

CLR TRI1 ; du+"ng timer 1

CLR TF1 ; xo'a TF1

DINZ R3,AGAIN ; tieN'p tu.c neMu R3 chu+a =0

b

END

Pulse

; pha't xung o+? P1.5

ORG O

MOV TMOD.,#01 ; Timer 0,mode 1(16-bit mode)
HERE: MOV TLO,#0F2H ; TLO=F2H, low byte

MOV THO#0FFH  ; THO=FFH, high byte

CPL P15 ; dda?o bit P1.5

ACALL DELAY

SIMP HERE ;
; delay using timer O
DELAY: SETB TRO ; cho phe'p Timer O cha.y
AGAIN: INB TFO,AGAIN : cho+" Timer O tra’n

CLR TRO ; du+"ng Timer 0

CLR TFO ; xo'a TFO

RET
|
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Pulsel

; pha't xung ta.i P1.5 du'ng Timer 1, mode 1
ORG 0
MOV TMOD,#10H ; timer 1, mode 1(16-bit)
AGAIN: MOV TL1,#34H ; TL1=34H,low byte
MOV THI1,#76H ; THI=76H,Hi byte
; (tri. ddeM'm = 7634H)

SETB TRI ; cho phe'p timer 1 cha.y
BACK: INB TF1,BACK ; cho+ Timer 1 tra’n
CLR TRI ; ddu+ " ng timer 1
CPL P15 ; dda?o bit P1.5
CLR TF1 ; xo'a TF1
SIMP AGAIN ;
Pulse2

; pha't xung ta.i P1.5
MOV TMOD,#10H ;timer 1, mode 1(16-bit)
AGAIN: MOV TLI1,#1AH ;TLI=1A,low byte
MOV THI1,#0FFH  ;THI1=FF, Hi byte

SETB TR1 ;cho phe'p Timer 1 cha.y
BACK: JNB TF1,BACK ;cho+” Timer 1 tra™n

CLR TRI1 ;du+ ng Timer 1

CPL P1.5 :dda?o bit P1.5

CLR TF1 ;xo'a TF1

SIMP AGAIN ;

Pulse3
; pha't xung ta.i P2.3
ORG O

MOV TMOD.,#10H ;stimer 1, mode 1 (16-bit)
AGAIN: MOV TL1,#00 ; TL1=00, low byte
MOV TH1,#0DCH ;TH1=DC, hi byte

SETB TRI ;cho phe'p Timer 1 cha.y
BACK: IJNB TF1,BACK ;cho+" tra™n
CLR TRI ;du+ng Timer 1
CPL P23 ;dda?o bit P2.3
CLR TF1 ;xo'a TF1
SIMP AGAIN ;
Pulse4
ORG O

MOV TMOD,#2H ; Timer O,mode 2
; (8-bit,auto reload)
MOV THO,#-150 ; THO=6AH =bu 2 cu?a -150
AGAIN: SETB P1.3 ; P1.3=1
|
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ACALL DELAY
ACALL DELAY
CLR P13 ; P1.3=0
ACALL DELAY
SIMP AGAIN

DELAY: SETB TRO ; cho phe'p Timer O cha.y
BACK: JNB TF0,BACK ; cho+™ TFO tra™n

CLR TRO ; du+"ng Timer(O

CLR TFO ; xo'a TFO

RET

Pulse5

; pha't xung o+? P1.0
ORG O
MOV TMOD.,#2H ;Timer O,mode 2
;(8-bit,auto reload)
MOV  THO,#0 ; THO=0
AGAIN: MOV  R5,#250 ;dde”'m so”' 1a”™n tra™n (250 1a”™n)
ACALL DELAY
CPL P1.0
SIMP AGAIN
DELAY: SETB TRO ;cho phe'p TimerO cha.y
BACK: JNB TFO0,BACK ;cho+" tra™n
CLR TRO ;du+ ng timer O
CLR TFO ;xo'a TFO
DINZ RS5DELAY
RET

5. ADC
ADCO0804

;P1 <- DO-D7
;P3.0 <- /INTR
;P3.1 ->/WR
ORG 0
MOV P1,#0FFH ;
SETB P3.0 ;P3.0: input

LOOP: CLR P3.1 ;pha't xung START
SETB P3.1

JB  P3.0,% :cho+" bie”r'n ddo”?1 AD

MOV APl :ddo.c data va'o A
.
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MOV 40h,A :lu+u va o o” nho+' 40h
MOV P2A ;xua™Mt ra P2
SIMP LOOP
Read Ad
ORG O

MOV DPTR#LED7SEG ; DPTR tro? dde”'n ba?ng ma~ LED
MOV P1,#0FFH
AGAIN: MOV APl
LCALL BIN2BCD
; tra ba?ng, ddo”?1 BCD -> LED 7 ddoa.n

MOV  A/40h
MOVC A,@A+DPTR
MOV  40h,A
MOV A4lh
MOVC A,@A+DPTR
MOV 41h,A
MOV A/42h
MOVC A,@A+DPTR
MOV  42h,A
LCALL DISPLAY
SIMP AGAIN
DISPLAY:
MOV P2,40H ; LED1
CLR P3.0 ; ba.t LED1 sa'ng
ACALL DELAY ; delay
SETB P3.0 ; ta('t LED1
MOV P241H ; LED2
CLR P3.1 ; ba™.t LED2 sa'ng
ACALL DELAY ; delay
SETB P3.1 ; ta('t LED2
MOV P242H ; LED 3
CLR P32 ; bar.t LED3 sa'ng
ACALL DELAY ; delay
SETB P3.2 ; ta('t LED3
RET
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BIN2BCD:

MOV B.#10 ; B=10

DIV AB ; chia cho 10

MOV 40h,B ; lu+u digit tha™'p

MOV B,#10 ;

DIV AB ; chia cho 10

MOV 41h,B ; lu+u digit tieM'p theo va’o 41h
MOV 42h,A ; lu+u digit cuo™i va'o 42h
RET

DELAY: PUSH 7
PUSH 6
MOV R7#10
LP2: MOV R6,#0FFh
LP1: DINZ R6,LP1
DIJNZ R7,LP2
POP 6
POP 7
RET

LED7SEG:
DB  0COH,0F9H,0A4H,0BOH,99H,92H,82H,0F8H,80H,98H
DB  88H,0C6H,86H,8EH,82H,89H
END
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