Luan Vian Tét Nghiép

CHUONG I

GIGI THIEU VI PIEU KHIEN 8051

. CAU TAO VI PIEU KHIEN 8051
1. TOM TAT PHAN CUNG HQ MSC-51 (8051)

MCS-51 14 ho IC vi diéu khién do hing Intel sdn xuét. Cc IC tiéu bi€u
cho ho 12 8031, 8051, 8951... Nhitng dic di€m chinh va nguyén tit hoat dong
clia cdc bo vi diéu khién nay khic nhau khong nhiéu. Khi dd st dung thanh
thao mot loai vi diéu khién thi ta c6 thé nhanh chéng van dung kinh nghiém
dé 1am quen va lam chi cdc ¢ng dung ctia mot bd vi di€u khién khdc. Vi vay
dé c6 nhirng hiéu bi€t cu thé vé cdc bd vi diéu khién cling nhu d€ phuc vu cho
dé tai tot nghiép nay ta bit ddu tim hi€u mot bo vi diéu khién thong dun g
nhat, @6 12 ho MCS-51 va néu nhu ho MCS-51 13 ho dién hinh thi 8051 lai
chinh 12 dai dién tiéu biéu

Cic diic di€m cia 8051 duge tém tit nhu sau :

v 4 KB ROM bén trong.

V' 128 Byte RAM noi.

\' 4 Port xud't /nhap 1/O 8 bit.

\ Giao tiép n6i ti€p.

\ 64 KB viing nhé ma ngoai

\ 64 KB viing nhé dit liéu ngoai.

\ Xt 1y Boolean (hoat dong trén bit don).

\ 210 vi tri nhé ¢6 thé dinh vi bit.

\ 4 us cho hoat dong nhan hoic chia.

Bang md ta sy khdc nhau cua cac IC trong ho MSC-51 :
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Loai | B6 Nhé Ma Trén CHIP | Bo6 Nhé Dt Liéu Trén CHIP | S6 Timer
8051 4K ROM 128 Byte 2
8031 0K ROM 128 Byte 2
8751 4K ROM 128 Byte 2
8052 8 K ROM 256Byte 2
8032 0 K ROM 256Byte 2
8752 8K EPROM 256Byte 2

2. CAU TRUC VDK 8051, CHUC NANG TUNG CHAN

|40
30pF
I 19 Vce
nm__1__ XTAL.1 P0.7 |—32AD7
12MHz [ ] P0.6 | 33AD6
| 34 AD5
L —T— P05
1] XTAL.2 Po4 | 35AD4
18 PO.3 36 AD3
— 30pF P02 [ 37AD2
PO.1 38 ADI
<22 o PSEN P0.o | —3ADO
P1.7 8
30 P1.6 1
+— ALE P15 |—0
31 Pl1.4 5
4
EA P1.3
g P1.2 3
9 8051 PL1 2
RST P1.0 1
17 P2.7 28 Al15
s o [
P3.5 P25 26 A13
?(1) 4] piy P24 | DAL
INTI 3] b33 P23 | Al
INTO 12f p32 P2.2 2 A0
m : P21 [ ZZA9
TXD P3.1 — T A8
RXD 10f p3g P2.0

Vss
| 20
Chitc ning hoat ddng clia tirng chin (pin) dugc tém tit nhu sau :

\ Tit chan 1+ 8 Port 1 (P1.0, . . ., P1.7) ding 1am Port xui't nhap I/O dé
giao ti€p bén ngoai.
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\ Chan 9 (RST) 1a chan dé RESET cho 8051. Binh thudng cdc chian
nay & mic thap. Khi ta dua tin hiéu nay 1én cao (t8i thi€u 2 chu ky mdy). Thi
nhitng thanh ghi ndi cia 8051 dugc LOAD nhitng gid tri thich hop d€ khdi
dong lai hé thong.

Tu chan 10+17 1a Port3 (P3.0, P3.1, . . ., P3.7) dung vao hai muc dich :
dung 13 Port xuit / nhap I/O hoic mdi chian gilt mdt chifc ning c4 biét dudc
tom tit so bd nhu sau :

e P3.0 (RXD) : Nhin dit liéu tir Port ndi tiép.
P3.1 (TXD) : Phat dit liéu tir Port ndi ti€p.

e P3.2 (INTO) : Ngit 0 bén ngoai.

e P3.3(INTI): Ngit 1 tit bén ngoai.

e P3.4 (TO) : Timer/Counter O nhdp tif bén ngoai.

e P3.5 (T1) : Timer/Counter 1 nhdp tif bén ngoai.
e P3.6 (WR) : Tin hi€u Strobe ghi dit li€u I€n b nhd bén ngoai.
e P3.7 (RD) : Tin hiéu Strobe doc dif li¢u 1€n bd nhd bén ngoai.

\ Céc chan 18,19 (XTAL2 va XTAL1) dudc ndi v6i bd dao dong thach
anh 12 MHz d€ tao dao dong trén CHIP. Hai tu 30 pF dudc thém vao dé 6n
dinh dao dong.

V' Chan 20 (Vss) noi dat (Vss = 0).

\ Ti chan 21+28 1a Port 2 (P2.0, P2.1, . . ., P2.7) dung vao hai muc
dich: 1am Port xudt/nhap I/O hoic ding 1am byte cao clia bus dia chi thi n6
khong con tdc dung I/O nita. B&i vi ta mudn ding EPROM va RAM ngoai nén
phai st dung Port 2 lam byte cao bus dia chi.

v Chan 29 (PSEN) Ia tin hiéu diéu khién xuit ra cta 8051, né cho
phép chon bd nhé ngoai va dude ndi chung véi chan cia OE (Outout Enable)
ctia EPROM ngoai d€ cho phép doc cic byte cia chuong trinh. Cdc xung tin
hiéu PSEN ha thap trong sudt thdi gian thi hanh 1€nh. Nhitng ma nhi phan cla
chuong trinh dudc doc tirt EPROM di qua bus dit liéu va dudc chdt vao thanh
ghi 1énh cua 8051 bdi ma 1é€nh.

Chan 30 (ALE : Adress Latch Enable) 1a tin hiéu diéu khién xui't ra cida 8051,
n6 cho phép phan kénh bus dia chi va bus dit liéu ctia Port 0.

v Chén 31 (EA : Eternal Acess) dugc dua xudng thip cho phép chon bd
nhé mi ngoaidoi véi 8031.

Da&i véi 8051 thi :
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e EA =5V :Chon ROM noi.

e EA =0V : Chon ROM ngoai.

e EA =21V :Lap trinh EPROM ndi.

\ Céc chan tr 32+39 1a Port 0 (P0.0, PO.1, . . ., P0.7) dung cd hai muc

dich : Vira lam byte thdp cho bus dia chi, vira lam bus dit liéu, n€u vay Port 0
khong cdn chic ning xuat nhap I/O nita.

3. TO CHUC B0 NHG
B4n db bd nhd data trén Chip nhu sau :

bia chi
byte Dia chi bit
7F
RAM da dung

30
2F| 7TF [7E | 7D | 7C [ 7B | 7TA | 79 | 78
2E| 77 | 76 | 75 [ 74 | 73 | 72 | 71 | 70
2D| 6F | 6E | 6D | 6C [ 6B | 6A | 69 | 68
2C| 67 | 66 [ 65 | 64 | 63 [ 62 | 61 | 60
2B| 5F | SE [ 5D | 5C | 5B [ 5A | 59 | 58
2A| 57 | 56 [ 55 | 54 | 53 [ 52 | 51 | 50
29[ 4F | 4E | 4D | 4C [ 4B | 4A | 49 | 48
28| 47 | 46 | 45 | 44 | 43 [ 42 | 41 | 40
27({3F |3E | 3D |3C (3B |3A ] 39 | 38
26| 37 | 36 [ 35 134 | 33 |32 ] 31| 30
25| 2F [2E | 2D | 2C | 2B [ 2A | 29 | 28
24127 [ 26 | 25|24 |23 [22]21]20
23 1IF | IE | ID | IC [ 1B | 1A | 19 | I8
217 16|15 | 14 [ 13 ]| 12| 11 | 10
21| OF | OE [OD | OC | OB [ OA | 09 | 08
201 07 1 06 [ 05104 ] 03 [ 02 ] 01 | 00
1F Bank 3
18
17 Bank 2
10
OF Bank 1
08
07 Bank thanh ghi 0
00 (mac dinh cho RO -R7)

RAM

Dia chi

byte

FF
FO

EO
DO
B8
BO
A8
A0

99
98

90

8D
8C
8B
8A
89
88
87

83
82
81
88

' Chén 40 (Vce) duge ndi 1én ngudn 5V.

Dia chi bit

F7|re | Fs | |m|[r|F1|Fo

E7 | E6 | B5 | B4 [E3|E2| E1 | EO

D7 | D6 | D5 [ D4 [D3|D2 [ D1 | DO

- | - | - |sc|BB|BA|BY | BS

B7 | B6 | B5 [ B4 [B3]B2] B1 [ BO

AF| | | Ac|aBlaa] a9 ] A

A7 | A6 | A5 | aq[a3]a2] a1 [ A0

khong dugc dia chi hod bit

9fF | 9E [ 9D [ 9c [9B[9A | 99 | 98

97 | 96 | 95 [ 94 [93]92] 91 | 90

khong dugc dia chi hod bit

khdng dugc dia chi hod bit

khong dugc dia chi hod bit

khong dugc dia chi hod bit

khong dugc dia chi hod bit

sF | SE [ 8D | sC [sB|sA | 89 | 88

khong dugc dia chi hod bit

khdng dugc dia chi hod bit

khong dugc dia chi hod bit

khong dugc dia chi hod bit

87 | 86 [ 85 | 84 [83]s82] 81 ] 80

ACC

PSW

1P

P3

1IE

P2

SBUF
SCON

P1

THI
THO
TL1
TLO
TMOD
TCON
PCON

DPH
DPL
Sp
PO

CAC THANH GHI CHUC NANG PAC BIET

Tém tdt bp nhé dit ligu trén chip.
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3.1 RAM muc dich chung

Trong bin d6 bo nhé trén, 80 byte tir dia chi 30H=7FH la RAM muc
dich chung. K& c4 32byte phan dudi tir 00H+2FH ciing c6 thé sit dung gidng
nhu 80 byte & trén, tuy nhién 32 byte con cé muc dich khic sé& dé cap sau.

Bat ky vi tri ndo trong RAM muc dich chung ciing c6 thé dudc truy xuit
tlly ¥ giéng nhu viéc sit dung cdc mode d€ dinh dia chi tryc ti€p hay gidn ti€p.
Vi du dé€ doc ndi dung ctia RAM ndi c6 dia chi SFH vao thanh ghi tich liiy thi
ta dung lIénh : MOV A, 5FH.

RAM ndi ciing dudc truy xudt bSi viec dung dia chi gidn ti€p qua RO
va R1. Hai 1€nh sau diy s€ tuong duong l1€nh trén :

MOV RO, #5FH
MOV A, @RO
Lénh thit nhat ding su dinh vi tic thdi d€ dua gid tri SFH vao thanh ghi

RO, 1&nh th&t hai dung sy dinh vi gidn ti€p dé dua dir liéu “da dudc trd dén bdi
RO” vao thanh ghi tich liy A.

3.2 RAM dinh vi

8051 chita 210 vi tri c6 thé dinh vi bit, trong dé c6 128 bit nim & cic
dia chi tir 20H+2FH va phan con lai la cdc thanh ghi chifc ning dic biét.

3.3 Cdc bdang thanh ghi (Register Banks)

32 vi tri nhé cudi ciing cda bo nhé tir dia chi byte 00H+1FH chic cédc
day thanh ghi. Tap hgp cdc 1énh cia 8051 cung cip 8 thanh ghi tir RO+R7 &
dia chi 00H+07H n€u m4y tinh mic nhién chon d€ thyc thi. Nhitng 1énh tudng
duong dung su dinh vi tryc ti€p. Nhitng gid tri dit liéu dugc dung thudng
xuyén chic chin sé& sit dung mot trong cac thanh ghi nay.

3.4 Cdc thanh ghi chiic ndng ddc biét (Special Function Register)

C6 21 thanh ghichitc ning dic biét SFR & dinh cia RAM noi tir dia chi
céc thanh ghi chic ning dic biét dudc dinh rd, con phan con lai khong dinh
0.

Mic dit thanh ghi A c6 thé truy xuat tryc ti€p, nhung hiu hét cdc thanh
ghi chitc ning dic biét dudc truy xuit bing cdach sit dung su dinh vi dia chi
tryc ti€p. Chd ¥ ring vai thanh ghi SFR ¢6 cd bit dinh vi va byte dinh vi.
Ngudi thi€t k€ sé& cin than khi truy xuit bit ma khong truy xui't byte.

3.4.1 Tw trang thdi chuong trinh (PSW : Program Status Word) :

Tu trang thdi chuong trinh & dia chi DOH dugc tom tit nhu sau :
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BIT SYMBOL ADDRESS DESCRIPTION
PSW.7 CY 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 00H+07H

01=Bank 1; address 08H+0FH

10=Bank 2; address 10H+17H

11=Bank 3; address 18H+1FH

PSW.2 oV D2H Overlow Flag
PSW.1 - DI1H Reserved
PSW.0 P DOH Even Parity Flag

Chilc ndng tung bit trang thdi chvong trinh

a) Co Carry CY (Carry Flag) :
Cd Carry dugc set Ién 1 n€u c6 sy tran & bit 7 trong phép cong hoic c6
sy mugn vao bit 7 trong phép trur.

Co Carry ciing 1a 1 “thanh ghi tich iy ludn ly”, né dudgc dung nhu mot
thanh ghi 1 bit thuc thi trén cdc bit bdi nhitng 1€nh ludn 1y. Vi du 1énh : ANL
C, 25H s& AND bit 25H v6i c& Carryva cat két qua vao c§ Carry.

b) Co Carry phu AC (Auxiliary Carry Flag) :

Khi c¢ong nhitng gid tri BCD (Binary Code Decimal), c6 nhé phu AC
dudcset n€u ¢6 sy tran tr bit 3 sang 4 hodc 4 bit thdp nim trong pham
vi0AH-+0OFH.

c) Co 0 (Flag0) :
C& 0 (F0) 1a bit ¢ c¢6 muc dich tdng hgp cho phép ngudi ing dung ding

d). Nhitng bit chon ddy thanh ghi RS1 va RSO :

RS1 va RSO quyét dinh ddy thanh ghi tich cuc. Chiing dugc x6a sau khi
reset hé thong va dudc thay d6i bdi phan mém khi can thiét.

e. Co tran OV (Over Flag) :
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Cd tran dugc set sau mdt hoat ddng cong hoidc trit n€u cb sy tran toin
hoc. Bit OV dugc bd qua ddi v6i su cdng trir khong dau. Khi cong trir c6 dau,
ké&t qua 16n hon + 127 hay nhd hon -128 sé set bit OV.

f. Bit Parity (P) :

Bit ty dong dudc set hay Clear & mdi chu ky may dé 1ap Parity chin véi
thanh ghi A. Su dé€m céc bit 1 trong thanh ghi A cdng véi bit Parity ludn luén
chin. Vi du A chita 10101101B thi bit P set 1én mot dé tdng s6 bit 1 trong A
va P tao thanh sé chin.

Bit Parity thudng dudc dung trong su k&t hdp vdi nhitng thi tuc cla Port
ndi ti€p d€ tao ra bit Parity trudc khi phat di hodc ki€m tra bit Parity sau khi
thu.

3.4.2 Thanh ghi B :

Thanh ghi B & dia chi FOH dudc dung di d6i v6i thanh ghi A cho cic
hoat dong nhan chia.

Thanh ghi B ¢6 thé dudc ding nhu mot thanh ghi dém trung gian da
muc dich. N6 1a nhirng bit dinh vi thdng qua nhitng dia chi tir FOH=F7H.
3.4.3 Con tré Stack SP (Stack Pointer) :

Stack Pointer 1a mo6t thanh ghi 8 bit § dia chi 81H. N6 chia dia chi cia

dir liéu dang hién hanh trén dinh Stack. C4c hoat dong cda Stack bao gébm
viéc dﬁ°y dit liéu vao Stack (PUSH) va 14y dit liéu ra khdi Stack (POP).

\ Viéc PUSH vao Stack s€ tang SP 1én 1 trude khi dit li€u vao.
\ Viéc POP tir Stack ra sé& 14y dit liéu ra trudc rdi gidm SP di 1.
3.4.4 Con tré dit liéu DPTR (Data Pointer) :

Data Pointer dudc d€ truy xuit bd nhé ma ngoai hoic bd nhé dit lidu
ngoai, né 1a mot thanh ghi 16 bit ma byte thap 1a DPL & dia chi 82H con byte
cao 1a DPH & dia chi 83H. P& dua noi dung 55H vio RAM ngoai c6 dia chi
1000H ta dung 3 I€nh sau :

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

Lénh thit nhat dung sy dinh vi truc ti€p dwa hing s6 dit liéu 55H vao A.
Lénh thit hai ciing twong ty 1énh tht nhit dwa hing s6 dit liéu 1000H vao
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trong DPTR . 1&énh cudi ciing dung sy dinh vi gidn ti€p d€ dich chuyén gid tri
55H trong A vao ving nhé RAM ngoai 1000H niam trong DPTR.

3.4.5 Cdc thanh ghi Port (Port Register) :

Céac Port 0, Port 1, Port 2, Port 3 ¢6 dia chi tuong tng 80H, 90H, AOH,
BOH. Cac Port 0, Port 1, Port 2, Port 3 khong cdn tdc dung xudt nhap nita néu
bd nhé ngoai dugce dung hodc mdt vai ca tinh dic biét cia 8051 dugc dung
(nhu Interrupt, Port ndi ti€p . . .). Do vay chi con c6 Portl ¢6 tic dung xuit
nhép /0.

TAt c& cdc Port déu c6 bit dia chi, do d6 né c6 khd ning giao ti€p véi
bén ngoai manh me¢.

3.4.6 Cdc thanh ghi Timer (Timer Register) :

8051 c6 2 bd : Mot bd Timer 16 bit va mdt bd Counter 16 bit, hai bo
niy diung d€ dinh gi lic nghi clia chuong trinh hoic d€m céc sy kién quan
trong. Timer 0 c6 bit thAp TLO & dia chi 8AH va c6 bit cao THO & dia chi 8CH.
Timer 1 ¢6 bit thap & dia chi 8BH va bit cao TH1 & dia chi 8DH.

Hoat dong dinh thdi dugc cho phép bdi thanh ghi mode dinh thoi
TMOD (Timer Mode Register). o) dia chi 89H va thanh ghi diéu khién dinh
thdi TCON (Timer Control Register) & dia chi 88H. Chi ¢c6 TCON c¢6 bit dinh
V1.

3.4.7 Cdc thanh ghi Port néi tiép (Serial Port Register) :

8051 chita mot Port ndi ti€p trén Chip cho viéc truyén thdng tin vdi
nhitng thi€t bi ndi ti€p nhu 12 nhitng thi€t bi diu cudi, modem, hoic d€ giao
ti€p IC khac v6i nhitng b bién ddi A/D, nhitng thanh ghi di chuyén, RAM . .
.). Thanh ghi dém dit liéu ndi ti€p SBUF & dia chi 99H giif c4 dit liéu phat 1in
dit liéu thu. Viéc ghi 1én SBUF dé LOAD dit liéu cho viéc truyén va doc
SBUF dé truy xudt dit liéu cho viéc nhin nhitng mode hoat dong khdc nhau
dudc 1ap trinh thdng qua thanh ghi diéu khién Port ndi ti€p SCON.

3.4.8 Cdc thanh ghi ngdt (Interrupt Register) :

8051 c6 hai ciu triic ngit vu tién, 5 bo ngudn. Nhitng Interrupt bi mat
tdc dung sau khi hé thdng reset (bi cAm) va sau dé dugc cho phép bdi viéc cho
phép ghi 1én thanh ghi cho phép ngit IE (Interrup Enable Register) & dia chi
A8H. Mic uu tién dudc dit vao thanh ghi vu tién ngdt IP (Interrupt Priority
Level) tai dia chi BS8H. C4 2 thanh ghi trén déu c6 bit dia chi.

3.4.9 Thanh ghi diéu khién nguon PCON (Power Control
Register) :
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Thanh ghi PCON khdng c6 bit dinh vi. N6 & dia chi 87H bao gom cic
bit dia chi tdng hop. Céc bit PCON dugc tém tit nhu sau :

v Bit 7 (SMOD) : Bit c6 toc d6 Baud & mode 1, 2, 3 & Port ndi ti€p khi
set.

\V Bit 6, 5, 4 : Khong c6 dia chi.

v Bit 3 (GF1) : Bit 1 clia cd da ning.

v Bit 2 (GF0) : Bit 2 ctia ¢& da ning.

v Bit1 " (PD): Set dé khdi ddong mode Power Down va thodt d€ reset.

V Bit 0 * (IDL) : Set d€ khéi dong mode Idle va thoat khi ngit mach
hodc reset.
Céc bit di¢u khién Power Down va Idle c6 tdc dung chinh trong tit cd

cac IC ho MSC-51 nhung chi dugc thi hanh trong su bién dich cia CMOS.

IL TOM TAT TAP LENH CUA 8051

Céc chuong trinh dugc cAu tao tif nhiéu 1énh, ching dugc xdy dung
logic, sy ndi ti€p clia cdc 1énh dugc nghi ra mdt cach hiéu qui va nhanh, két
qua cua chuong trinh thi khd quan.

Tap 1énh ho MSC-51 dugc sy ki€m tra ctia cdc mode dinh vi va céc
1énh cla ching c6 cdc Opcode 8 bit. Piéu nay cung cAp kha niang 2°=256 1énh
dudc thi hanh va mdt 1€nh khdong dudc dinh nghia. Vai I€nh c6 1 hodc 2 byte
bdi dit liéu hodc dia chi thém vao Opcode. Trong toan bd cac 1€nh cé 139
1€nh 1 byte, 92 1€nh 2 byte va 24 1€nh 3 byte.

1. CAC CHE PO PINH VI (ADDRESSING MODE)

C4c mode dinh vi 12 mdt bd phan thong nhat clia tdp 1énh mdi may
tinh. Chiing cho phép dinh rd ngudn hoic ndi géi t6i clia dit liéu & cdc dudng
khdc nhau tuy thudc vao trang thai cta lap trinh. 8051 ¢6 8 mode dinh vi dugc
dung nhu sau :

v Thanh ghi.
\' Tryc ti€p.
\ Gidn ti€p.
V' Ttc thi.

\ Tuong doi.
\ Tuyét doi.
\ Dai.
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v\ Pinh vi.
1.1 Su dinh vi thanh ghi (Register Addressing)
C6 4 day thanh ghi 32 byte dau tién clia RAM dif liéu trén Chip dia chi

00H =+ 1FH, nhung tai mot thdi di€m chi c6 mot diy hoat dong cic bit PSW3,
PSW4 ctia tif trang thdi chuong trinh s& quyé&t dinh diy nao hoat dong.

Céc 1énh dé€ dinh vi thanh ghi dugc ghi mat mi bing cdch dung bit
trong sO thap nhit cia Opcode 1énh d€ chi mdt thanh ghi trong viing dia chi
theo logic nay. Nhu vdy 1 ma chic ning va dia chi hoat dong c6 thé dugc két
hdp dé tao thanh mot Iénh ngdn 1 byte nhu sau :

Opcode n n n
] 1 ] ]

Register Addressing.
1.2 Su dinh dia chi truc tiép (Direct Addressing)

Su dinh dia chi tryc ti€p c6 thé truy xudt bat ky gid tri ndo trén Chip
hodc thanh ghi phin cting trén Chip. Mot byte dia chi truc ti€p dugc dua vao
Opcode d€ dinh 14 vi tri dugc diing nhu sau :

Opcode

Direct Addressing

Tuy thudc cdc bit bic cao cia dia chi tryc ti€p ma mot trong 2 viing nhd
dudc chon. Khi bit 7 = 0, thi dia chi truc ti€p & trong khodng 0+127
(00H+7FH) va 128 vi tri nhé thdp cia RAM trén Chip dudc chon.

1.3 Sw dinh vi dia chi gidn tiép (Indirect Addressing)

Su dinh dia chi gi4n ti€p dudc tudng trung bdi ky hiéu @ dugce dit trude
RO, R1 hay DPTR. RO va R1 c6 thé hoat d6ng nhu mot thanh ghi con trd ma
ndi dung ctia né cho bi€t mot dia chi trong RAM noi & ndi ma dit liéu dugc ghi
hoic dugc doc. Bit c6 trong s6 nhd nhat ctia Opcode 1énh sé& xdc dinh RO hay
R1 dugc dung con tré Pointer.
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Vi du d€ dua noi dung 60 H vao RAM ndi tai dia chi 50H ta lam nhu sau:
MOV R1,#50H
MOV @R1,60H
1.4. Sv dinh vi dia chi tiic thoi (Immediate Addressing)

Su dinh dia chi tdc thoi dugc tugng trung bdi ky hiéu # dugc ding trude
mot hiing s, 1 bi€n ky hiéu hoic mot bi€u thic s6 hoc dugc sit dung bdi cic
hiing, cdc ky hiéu, cdc hoat dong do ngudi diéu khién. Trinh bién dich tinh
todn gid tri va thay th€ dit liéu tic thdi. Byte 1énh thém vd chita tri s6 dit liéu
tic thGi nhu sau :

Immediate Data
1 1 1 1 1 1 1

MOV A, # 12 < Pua tryc ti€p s6 thap phan 12 vao A.
MOV A, # 10 < Pua tryc ti€p s6 Hex 10H (16D) vao A.
MOV A, # 00010001B < Pua tryc ti€psd nhi phdn ndy vao A.
1.5 Su dinh vi dia chi tuong doi
Su dinh dia chi twong d6i chi sit dung vdi nhitng 1énh nhdy nao d6. Mot
dia chi tuong ddi (hodc Offset) 14 mot gid tri 8 bit ma né dugc cong vao bd
d&€m chuong trinh PC d€ tao thanh dia chi mdt 1énh ti€p theo dugc thuc thi.

Pham vi clia sy nhdy nim trong khodng -128 + 127. Offset tuong doi dugc gin
vao 1énh nhu mot byte thém vao nhu sau :

I | | | I | |
Opcode

] | | | | | |
Relative Offset

Su dinh vi tudng ddi dem lai thuan 1di cho viéc cung cAp ma vi tri doc
1ap, nhung bat 1gi 1a chi nhdy ngdn trong pham vi -128+127 byte.

1.6 Su dinh dia chi tuyét doi (Absolute Addressing)
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Su dinh dia chi tuyét d6i dugc dung véi cdc 1énh ACALL va AJMP.
Céc 1énh 2 byte cho phép phan chia trong trang 2K dang luwu hanh ctia b nhé
ma cia viéc cung cip 11 bit thip d€ xdc dinh dia chi trong trang 2K (A0+-A10
gdm A10+A8 trong Opcode va A7+AO0 trong byte)va 5 bit cao d€ chon trang
2K (5 bit cao dang luu hanh trong bd d€m chuong trinh 12 5 bit Opcode).

Addr 10 + Addr 8 Opcode
1 1 1 1 1 1

I I | | I | |
Addr 7 + Addr 0

Su dinh vi tuyét d6i dem lai thuin I¢i cho cdc 1énh ngén (2 byte),
nhung ba't I¢i trong viéc gidi han pham vi noi g&i dén va cung cAp mi c6 vi tri
doc lap.

1.7 Su dinh vi dia chi dai (Long Addressing)

Su dinh vi dai dugc dung v6i I€énh LCALL va LIMP. Cac 1€nh 3 byte
nay bao gdbm mot dia chi noi gdi t6i 16 bit day di 1a 2 byte va 3 byte ctia 1énh.

Opcode
1 1 1 1 1 1 1

| I | | 1 | |
Addr 15 + Addr 8

| I | | 1 | |
Addr 7 + Addr 0

Uu di€m cda sy dinh dai 1a ving nhé mi 64K cé thé dugc dung hét,
nhugc di€m 13 cdc 1énh d6 dai 3 byte va vi tri 1& thudc. Su phu thudc vio vi tri
s& bat 1gi bdi chuong trinh khong thé thuc thi tai dia chi khdc.

1.8 Su dinh dia chi phu luc (Index Addressing)

Su dinh dia chi phu luc dung mot thanh ghi ¢d bdn (ciing nhu bd dém
chuong trinh hodc bd d€m dit liéu) va Offset (thanh ghiA) trong sy hinh thanh
1 dia chi lién quan bdi 1énh JMP hoic MOVC.

Base Register Offset Effective Address

PC (or PDTR) ACC
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Index Addressing.

2. CAC KIEU LENH (INSTRUCTION TYPES)
8051 chia ra 5Snhém 1énh chinh :
\ Céc 1énh s6 hoc.
\ Lénh logic.
v Dich chuyén dit liéu.
\ Ly luan.
V' R& nhénh chuong trinh.
Tung ki€u 1énh dugc mo ta nhu sau :

2.1 Cdc l¢nh s6 hoc (Arithmetic Instrustion) :

ADD A, <src, byte>

ADD A, Rn :(A) < (A) + (Rn)

ADD A, direct 1 (A) <« (A) + (direct)
ADD A, @ Ri 1 (A) <« (A) + ((R1))

ADD A, # data 1 (A) < (A) + # data
ADDC A, Rn :(A) < (A)+(C)+ (Rn)
ADDC A, direct 1 (A) < (A) + (C) + (direct)
ADDC A, @ Ri 1 (A) < (A) +(C) + ((Ry)
ADDC A, # data :(A) <« (A) + (C) + # data

SUBB A, <src, byte>

SUBB A, Rn :(A) < (A)-(C)-(Rn)
SUBB A, direct :(A) <« (A) - (C) - (direct)
SUBB A, @ Ri :(A) < (A) - (O) - (Ri))
SUBB A, # data :(A) <« (A)-(C) - #data
INC <byte>

INC A (A=A +1

INC direct : (direct) «— (direct) + 1
INC Ri : ((Ri)) «— ((Ri)) + 1

INC Rn :(Rn) « (Rn) + 1
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INC DPTR
DEC <byte>
DEC A
DEC direct
DEC @Ri
DEC Rn
MULL AB
DIV AB
DA A

: (DPTR) <~ (DPTR) + 1

(A« (A)-1

: (direct) « (direct) - 1

1 ((RD) «= ((R1)) - 1

:(Rn) <~ (Rn) - 1

: (A) < LOW [(A) x (B)] ; ¢6 anh hudng

cd OV

: (B) « HIGH [(A) x (B)] ; cd Cary

dugc xda.

: (A) « Integer Result of [(A)/(B)]; cO

ov

: (B) « Remainder of [(A)/(B)]; co

Carry x6a

: Piéu chinh thanh ghi A thanh s§ BCD

dung trong phép cong BCD (thuong DA
A di kem v6i ADD, ADDC)

v N&u [(A3-A0)>9] va [(AC)=1] < (A3+A0) < (A3+A0) + 6.
V NE&u [(A7-A4)>9] va [(C)=1] <= (AT+Ad) < (AT+A4) + 6.

2.2 Cdc hoat dong logic (Logic Operation) :

T4t ca cdc 1énh logic sit dung thanh ghi A nhu 12 mot trong nhitng todn
hang thuc thi mdt chu k¥ mdy, ngoai A ra mit 2 chu ky mdy. Nhitng hoat
dong logic c6 thé dudc thuc hién trén bat ky byte nao trong vi tri nhé dit liéu

nd1 ma khong qua thanh ghi A.

Céc hoat dong logic dudc tom tit nhu sau :

ANL <dest - byte> <src - byte>

ANL A, Rn

ANL A, direct
ANL A,@ Ri
ANL A, # data
ANL direct, A
ANL direct, # data

: (A) < (A) AND (Rn).

: (A) < (A) AND (direct).

: (A) < (A) AND ((R1)).

: (A) <~ (A) AND (# data).

: (direct) < (direct) AND (A).

: (direct) « (direct) AND # data.
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ORL <dest - byte> <src - byte>

ORL A, Rn : (A) < (A) OR (Rn).

ORL A, direct :(A) < (A) OR (direct).

ORL A,@ Ri : (A) < (A) OR ((R1)).

ORL A, # data :(A) < (A) OR # data.

ORL direct, A : (direct) « (direct) OR (A).
ORL direct, # data : (direct) < (direct) OR # data.

XRL <dest - byte> <src - byte>

XRL A, Rn : (A) < (A)) (Rn).

XRL A, direct 1 (A) « (A)) (direct).

XRL A,@ Ri 1 (A) <« (A)) ((R)).

XRL A, # data : (A) < (A) ) # data.

XRL direct, A : (direct) <« (direct) ) (A).

XRL direct, # data : (direct) «— (direct) ) # data.

y=a)b=ab+ab

CLR A :(A)«0

CLR C (C)«0

CLR Bit : (Bit) «- 0

RL A : Quay vong thanh ghi A qua trdi 1 bit
(An+1) < (An); n=0+6
(Ag) < (A7)

RLC A : Quay vong thanh ghi A qua trdi 1 bit

c6 co Carry

(An+ 1) < (An); n=0=6

(C) « (A7)
(Ag) < (O)
RR A : Quay vong thanh ghi A qua phdi 1 bit
(An+1) > (An); n=0=6
(Ag) = (A7)
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RRC

SWAP

A

: Quay vong thanh ghi A qua phai 1 bit ¢6
cd Carry

(An+1) > (An); n=0+6
(C) = (A7)
(Ao) = (C)

: P3i chd 4 bit thdp va 4 bit cao clia A
cho nhau (A3+A0Q)V(A7+A4).

2.3 Cadc lgnh ré nhdanh :

C6 nhiéu 1énh d€ diéu khién 1én chuong trinh bao gdm viéc goi hoic
trd lai tir chuong trinh con hodc chia nhianh cé diéu kién hay khong c6 diéu

kién.

TAt ca céc 1énh ré nhdnh déu khong 4nh hudng dén cd. Ta c6 thé dinh
nhdn cin nhdy t6i ma khong can rd dia chi, trinh bién dich s& dit dia chi noi
cAn nhdy t6i vao ding khiu 1énh da dua ra.

Sau day 1a sy tom tdt tirng hoat dong clia 1énh nhay.

JC

JINC

JB

JNB
JBC
ACALL

LCALL

rel
rel
bit, rel
bit, rel

bit, rel

: Nhdy dén “rel” néu c¢d Carry C = 1.
: Nhdy dén “rel” néu ¢ Carry C = 0.
: Nhay dén “rel” néu (bit) = 1.
: Nhdy dén “rel” néu (bit) = 0.

: Nhdy dén “rel” né€u bit = 1 va xda bit.

addr11 : Lénh goi tuyét doi trong page 2K.
(PC) « (PC) +2
(SP) <« (SP) + 1
((SP)) « (PC7+PCO0)
(SP) < (SP) + 1
((SP)) « (PC15+PC8)
(PC10+PCO) <« page Address.

addr16 : Lénh goi dai chuong trinh con trong 64K.
(PC) «~ (PC) +3
(SP) « (SP) + 1
((SP)) < (PC7+PCO0)
(SP) < (SP) + 1
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((SP)) « (PC15+PC8)
(PC) < Addr15+Addr0.
RET : K&t thic chuong trinh con trd vé chuong trinh chinh.
(PC15+PC8) <« (SP)
(SP) <« (SP) - 1
(PC7+PCO) « ((SP))
(SP) «— (SP) -1.

RETI : K&t thic thii tuc phuc vu ngit quay vé chuong trinh
chinh hoat dong tuong tu nhu RET.

AJMP  Addrll : Nhay tuyét d6i khong di€u kién trong 2K.
(PC) « (PC) +2
(PC10+PCO0) < page Address.

LIMP Addr16 : Nhdy dai khong diéu kién trong 64K

Hoat dong tuong ty 1énh LCALL.

SIMP rel : Nhdy ngdn khong diéu kién trong (-128+127) byte
(PC) « (PC) +2
(PC) « (PC) + byte 2

JMP @ A + DPTR:Nhdy khong diéu kién d&n dia chi (A) + (DPTR)
(PC) « (A) + (DPTR)

JZ rel : Nhdy dé€n A = 0. Thuc hanh 1énh k&€ néu A # 0.
(PC) « (PC) +2
(A) =0« (PC) « (PC) + byte 2

INZ rel : Nhdy dé€n A # 0. Thyc hanh 1énh k€ néu A = 0.
(PC) « (PC) +2
(A) <> 0« (PC) « (PC) + byte 2

CINE A, direct, rel : So sanh va nhdy dén A = direct
(PC) « (PC) + 3
(A) < > (direct) <= (PC) « (PC) + Relative Address.
(A) < (direct) =C=1
(A) > (direct) = C =0
(A) = (direct). Thuc hanh 1énh k€ tiép
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CINE A, # data, rel : Tuong ty 1€énh CJNE A, direct, rel.
CJNE Rn, # data, rel : Tuong tu 1€nh CINE A, direct, rel.
CINE @ 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.

2.4 Cdc l¢nh dich chuyén dit ligu :

Céac 1énh dich chuyén dit li€u trong nhitng vung nhd ndi thuc thi 1 hodc
2 chu ky mdy. Miu 1énh MOV <destination>, <source> cho phép di chuyén
dir liéu bat ky 2 viing nhS nao cia RAM ndi hoic cdc viing nhd ciia cdc thanh
ghi chic ning ddc biét ma khong thong qua thanh ghi A.

Viung Stack ctia 8051 chi chita 128 byte RAM ndi, n€u con tré Stack SP
dudc ting qué dia chi 7FH thi cdc byte dugc PUSH vao s& mat di va cdc byte
POP ra thi khong bi€t ro.

C4c 1énh dich chuyén bd nhé ndi va bd nhé ngoai dung su dinh vi gidn
ti€p. Pia chi gidn ti€p c6 thé dung dia chi 1 byte (@ Ri) hoic dia chi 2 byte
(@ DPTR). T4t cd cédc 1énh dich chuyén hoat dong trén toan bd nhd ngoii
thuc thi trong 2 chu ky mdyva dung thanh ghi A lam todn hang
DESTINATION.

Viéc doc va ghi RAM ngoai (RD va WR) chi tich cyc trong sudt qua
trinh thyc thi cda 1énh MOVX, con binh thudng RD va WR khoéng tich cuc
(mdc 1).

TAt cd cdc 1énh dich chuyén déu khong dnh hudng dén c§. Hoat dong
cua tirng 1énh dudc tém tiy nhu sau :

MOV A,Rn : (A) < (Rn)
MOV A, direct : (A) <« (direct)
MOV A, @ Ri : (A) <« ((R1))
MOV A, # data : (A) « #data
MOV Rn, A : (Rn) « (A)
MOV Rn, direct : (Rn) « (direct)
MOV Rn, # data : (Rn) « # data
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MOV direct, A

MOV direct, Rn
MOV direct, direct
MOV direct, @ Ri
MOV direct, # data
MOV @ Ri, A

MOV @ Ri, direct
MOV @ Ri, # data
MOV DPTR, # datal6
MOV A, @ A + DPTR
MOV @ A +PC
MOVX A, @Ri
MOVX A, @ DPTR
MOVX @Ri, A
MOVX @ DPTR, A
PUSH direct

POP direct

XCH A, Rn

XCH A, direct
XCH A, @ Ri
XCHD A, @Ri

: (direct) < (A)

: (direct) <~ (Rn)

: (direct) < (direct)

: (direct) < ((R1))

: (direct) < data

t ((RD)) <= (A)

: ((R1)) « (direct)

: (R1)) « # data

: (DPTR) « # datal6
: (A) < (A) + (DPTR)
1 (PC) « (PC) + 1

(A) < (A) + (PC)

: (A) < ((R))
: (A) < ((DPTR))
((RD) <= (A)
: (DPTR)) < (A)

: Cat dir liéu vao Stack

(SP) « (SP) + 1
(SP) < (Drirect)

: LAy tir Stack ra direct

(direct) « ((SP))
(SP) < (SP) - 1

: PGi chd noi dung ciia A v6i Rn

(A) Y (Rn)

- (A) V (direct)
1 (A) Y ((Ri))
: PGi chd 4 bit thdp clia (A) véi ((Ri))

(A3+A0) V ((Ri3+Ri0))

2.5 Cdac lénh ludn ly (Boolean Instruction) :
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8051 chita mot bd xit 1y luan 1y day dd cho cdc hoat dong bit don, diy
12 mot di€ém manh cta ho vi diéu khi€n MSC-51 ma céc ho vi x& 1y khic
khong c6.

RAM ndi chita 128 bit don vi va cdc vung nhd cac thanh ghi chic ndng
didc biét cAp 1én dén 128 don vi khdc. TAt ca cdc dudng Port 1a bit dinh vi,
mdi dudng c6 thé dugc xi Iy nhu Port don vi riéng biét. Cdch truy xuat cac bit
nay khong chi cdc 1énh ré nhdnh khong, ma 12 mdt danh muc ddy dd céc
l1énh MOVE, SET, CLEAR, COMPLEMENT, OR, AND.

Toan bd su truy xui't clia bit dung su dinh vi tryc ti€p vdi nhitng dia chi
tr 00H=7FH trong 128 ving nhd thdp va 80H+FFH & cdc vung thanh ghi chic
ndng dic biét.

Bit Carry C trong thanh ghi PSW ctia tir trang thdi chuong trinh va dugc
dung nhu mot sy tich liy don cia b6 xu 1y ludn ly. Bit Carry ciing 1a bit dinh
vi va ¢6 dia chi tryc ti€p vi né nim trong PSW. Hai 1énhCLR C va CLR CY
déu c6 cung tdc dung 1a xéa bit ¢ Carry nhung 1énh nay mit 1 byte con Iénh
sau mat 2 byte.

Hoat dong cia cac 1énh luin ly dugc tém tit nhu sau :

CLR C : X6a cd Carry xuéng 0. C6 anh hudng ¢ Carry.
CLR BIT : X6a bit xudng 0. Khong dnh hudng c¢& Carry
SET C : Set ¢ Carry 1é€n 1. C6 dnh hudng cd Carry.
SET BIT : Set bit Ién 1. Khong dnh hudng cd Carry.

CPL C : Pédo bit ¢ Carry. C6 anh hudng cd Carry.

CPL BIT : Pao bit. Khong dnh hudng cG Carry.

ANL C,BIT :(C)<« (C) AND (BIT) : C6 anh hudng ¢ Carry.

ANL C,/BIT :(C) <« (C) AND NOT (BIT):Khong anh hudng c& Carry.
ORL C,BIT :(C)« (C)OR (BIT): Tac dong co Carry.

ORL C,/BIT :(C)« (C) OR NOT (BIT) : Tac dong cd Carry.

MOV C,BIT :(C)<« (BIT): Cg Carry bi tdc dong.

MOV BIT,C : (BIT) « (C) : Khong dnh hudng cd Carry.

. HOAT PONG CUA PORT NOI TIEP 8051.

1. GIGI THIEU
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Port ndi ti€p ctia 8051 c6 thé hoat dong trong cdc mode riéng biét trén
pham vi cho phép clia tin s&. Chtic ning chd yé&u cta Port ndi ti€p 13 thuc
hién su chuyén d6i song song thanh ndi ti€p cho dit liéu ra va su chuyén ddi
ndi ti€p thanh song song cho dit liéu vao.

Phan ciing truy xuat téi Port ndi ti€p qua cdc chan TXD (P3.1) va RXD
(P3.0).

Port n6i ti€p tham dy hoat dong day dd (su phdt va thu cing lic), va
thu vao bd dém ma né6 cho phépl ky tu nhan vao va dudc cit § bd dém trong
khi ki tu thit hai dugc nhan vio. Néu CPU doc ky ty thif nhat trude khi ki tu
thit hai dudc nhan vao hoan toan thi dit liéu khong bi mat.

Hai thanh ghi chifc ning dic biét cung cip cho phin mém truy xui't d€n
Port ndi ti€p 1a SBUF va SCON. Sy dém Port ndi ti€p (SBUF) & dia chi 99H 1a
2 sy dém that sy : Ghi 1én SBUF LOAD dit liéu phat va doc SBUF truy xuét
dir li€u da nhan. Pay l1a hai thanh ghi riéng bi€t va ro6 rét, ma thanh ghi phat
chi ghi con thanh ghi thu chi doc. So d6 khdi ctia Port ndi ti€p nhu sau :

TXD (P3.1) RXD (P3.0)

SBUF
(Write - Only) Shift Register
CLK CLK
Baute Rate
Baute Rate Clock SBUF
) ) (Read - Only)
Clock (Transmit) (receive)

8051 Internal Bus

Serial Port Block Dragram

Thanh ghi diéu khi€n Port n6i ti€p SCON (98H) 1a thanh ghi dugc dinh
vi bit bao gdm cdc trang thdi va cdc bit diéu khién. Cdc bit di€u khién set
mode ctia Port noi ti€p, con cac bit trang thai cho biét sy k&t thic viéc thu
phdt 1 ki ty. C4c bit trang thdi c6 thé dudc ki€m tra trong phan mém hoic cé
thé 1ap trinh d€ sinh ra sy ngit.

TAn s6 hoat dong ctia Port ndi ti€p hoic téc dd BAUD c6 thé dudc 14y
tir dao dong trén Chip 8051 hoic thay d6i. N&u mot tdc d6 Baud thay ddi dugc
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dung, thi Timer cung cAp 1 tdc do Baud ghi gid va phdi dugc 1ap trinh mot

cach phu hgp.

2. THANH GHI PIEU KHIEN PORT NOI TIEP SCON (SERIAL

PORT CONTROL REGISTER)

Mode hoat ddng ctia Port ndi ti€p 8051 dudc set bdiviéc ghi 1én thanh
ghi mode cda Port ndi ti€p SCON & dia chi 99H. Bang tém tit thanh ghi diéu
khién Port ndi ti€p SCON nhu sau :

Bit Ky hiéu | Dia chi Mo ta hoat dong

SCON.7 SMO 9FH | Bit 0 cia mode Port noi ti€p.

SCON.6 SM1 9EH | Bit 1 cia mode Port ndi ti€p.

SCON.5 SM2 9DH | Bit 2 clia mode Port ndi ti€p. Cho phép su
truyén cda bo xi Iy da kénh & mode 2 va 3;
RI s& khong tich cuc néu bit thi 9 di thu
vao la 0.

SCON.4 REN 9CH | REN =1 s€ cho thu ki tu.

SCON.3 TB8 OBH | Phat bit 8. Bit 9 phét trong mode 2 va 3, n6
dudc set hoic x6a bdi phan mém.

SCON.2 RBS 9AH | Thu bit 8, bit 9 thu.

SCON.1 TI 99H | CJ ngit phdt. Pugc set khi két thic su
truyén ki tv va dugc x6a bdi phan mém.

SCON.0 RI 98H | Cd ngit thu. Pudc set khi két thic sy thu va
dugc x6a bdi phan mém.

SCON Register sumary.

3. CAC MODE HOAT PONG (MODE OF OPERATION)

SMO | SM1 | MODE MO TA TOC PO BAUD
0 0 0 Thanh ghi dich | C& dinh (tin s6 dao dong 1+12).
0 1 1 URATS bit | Thay ddi (dugc dit bdiTimer).
1 0 2 URAT 8 bit | C& dinh (tdn s6 dao dong +12

+16)
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1 1 3 URAT 8 bit | Thay d8i (dudc dit bdi Timer).

Serial Port Modes.

Trude khi dung Port n6i ti€p, SCON phdi dudc gdn ding mode. Vi du
dé khdéi gan Port noi ti€p MODE 1 (SM0/SM1 = 0/1), cho phép thu (REN =1),
va set cd ngit clia viéc phdt sin sang hoat dong (TI = 1), ta dung 1énh sau :
MOV SCON, # 01010010H.

Port ndi ti€p ctia 8051 c6 4 mode hoat dong tiy thudc theo 4 trang thai
ciia SMO/SMI.

Ba trong 4 mode cho phép truyén sy dong bd véi mdi ki ty thu hoic
phét s& dugc bd tri bdi bit Start hoic bit Stop.

4. SU KHOTI PONG, TRUY XUAT CAC THANH GHI PORT NOI
TIEP

4.1. Su cho phép bo thu (Recive Enable) :

Bit cho phép thu REN trong thanh ghi SCON phdi dudc set bi phan
mém dé cho phép su thu cic ky tu. Piéu ndy thudng dudc 1am & diu chuong
trinh khi cdc Port ndi ti€p va cdc Timer . . . dugc khdi dong.

Ta c6 thé dong bing 1énh :
SETB REN hoiic MOV CON, # XXX1XXXXB
4.2. Bit data thit 9 (the9™ data bit) :

Bit data th 9 dugc phdt trong mode 2 va mode 3 phai dugc LOAD
vao TB8 bdi phan mém, con bit data thit 9 dugc thu thi dit trong RBS.

Phan mém c6 thé (hodc khong) doi héi mot bit data tht 9 tham gia vao
nhitng chi ti€t k§ thuit cda thi€t bi ndi ti€p v6i diéu kién masy truyén data
dudc thanh lap.

4.3. Su thém vao bit kiém tra chdn 1é Parity :

Céch tong quat ding chung bit data thit 9 12 cdng bit Parity vao mot ky tu

Bit P (Parity) trong tu trang thdi chuong trinh PSW s€ dugc set hodc xda
v6i moi chu ky mdy dé thanh 1ap bit Parity chin véi 8 bit trong thanh ghi tich
layA
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Vi du néu sy truyén yéu cau 8 bit data cong thém 1 bit Parity chdn, thi
cdc lénh sau diy c6 th€ dugc dung dé€ phat 8 bit vao thanh ghi A vdi Parity
chin dudc cong vao bit thit 9.

MOV C, P
MOV TBS, C
MOV SBUF, A

Né&u Parity 18 dugc yéu cau thi cdc 1énh trén dudc stta lai 1a:

MOV C, P

CPL C

MOV TBS, C

MOV SBUF, A

Viéc dung bit Parity khong bi gidi han trong mode 2 hodc mode 3. 8 bit
data dugc phat trong mode 1 c¢6 thé bao gdm 7 bit data, va 1 bit Parity. D&
phdt 1 md ASCII 7 bit vdi 1 bit Parity chin vao 8 bit, cdc 1énh sau ddy dugc
dung :

CLR ACC,7 : X6a bit MSB trong A ddm bdo Parity chin.

MOV C, P : Pua Parity chin vao C

MOV ACC.7,C  :Pua Parity chin vao bit SB cia A

MOV SBUF, A : G4i bit data cting bit Parity chin

4.4. Co ngdt :

CdJ ngit thu RI va phat TI trong thanh ghi SCON van hanh 1 role quan
trong trong su truyén ndi ti€p 8051. C4 hai bit déu dudc set bsi phin ciing
nhung phai x6a bdi phan mém.

Pién hinh 13 RI dugc set & cudi su thu ky tuf va cho biét : thanh ghi dém
thu dd day”. Piéu kién nay c6 thé ki€m tra trong phdn mém hoic c6 thé dugc
lap trinh d€ sinh ra sy ngit. N€u phdn mém mudn nhidp mdt ky tu tir mot thiét
bi da dudc k&t ndi dén Port ndi ti€p, thi né phai chd dén khi RI dugc set, sau
khi x6a RI va doc ky tu tir SBUF. Piéu nay dugc l1ap trinh nhu sau :

WAIT :
JNB RI, WAIT :Kiém tra RI ¢6 set chua.
CLR RI : X6a cO ngit thu RI

MOV A, SBUF : CPU doc ky tu

TI dudc set & cudi sy phat ky tw va cho biét “thanh ghi dém clia sy phat
da rdong”. Néu phan mém mudn gdi 1 ky ty d€n mot thié€t bi da dudc k&t nbi
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dén Port ndi ti€p, trudc tién né phdi kiém tra xem Port ndi ti€p di sin sang
chua. Néu ky tu trude da dude gbi di, thi né phdi chd cho dén khi sy phat di
hoan thanh. Cédc 1énh sau day dung d€ phat mot ky tu trong thanh ghi A ra:

WAIT :
JNB TI, WAIT :Kiém tra TI ¢6 set chua.
CLR TI : X6a ¢8 ngit thu TI

MOV A, SBUF : CPU doc ky tu
5. SUTRUYEN CUA BO XU LY PA KENH

Mode 2 va mode 3 c¢6 mot sy cung cAp dic biét cho viéc truyén da
kénh xu 1y. G cdc mode nay, 9 bit data dudgc thu va bit thit 9 di vao RBS. Port
c6 thé 1ap trinh nhu di€u ma bit Stop dudc thu, sy ngit clia Port chi dudc tich
cuc néu RBS =1. Pic diém nay cho phép bdi viéc set bit MS2 trong thanh ghi
SCON. Ung dung nay 1a mot su cai dit mang dugc ding bdi nhiéu 8051 & su
sdp dit mdy chd va mdy con nhu sau :

32 1/0 lines 32 1/0O lines

\

MASTER PO P1 P2 P3 PO P1 P2 P3
8051 8051 Slave # 1 8051 Slave # 2
TXD RXD RXD

A A

v

Multiprocessor Communication

Khi bd xi¥ 1y chii mudn phat mot khdi dit liéu dén bd xit 1y con riéng 18,
truSc tién né gdira 1 byte dia chi d€ nhan dién bo x& Iy con mong mudn. Byte
dia chi dudc phan biét v6i byte dit li€u bdi bit thd 9 : bit tht 9 bang 1 trong
byte dia chi va bing 0 trong byte dit liéu. Tuy nhién byte dia chi s& ngit toan
bd cdc bd xi& 1y con, do dé cé thé khdm phd byte da thu d€ ki€m tra néu né
dang dinh dia chi. B x{r 1y con da dudgc dinh dia chi sé x6a bit SM2 ctia n6 va
chudn bi thu cdc byte dit liéu theo sau d6. Nhitng bd x& Iy con khong dudc
dinh dia chi vin dudc giit cac bit SM2 cda n6 va set trd vé cdc ban cda chiing
ddng thdi 13 di cdc byte dit liéu da thu thap. Ching sé dugc ngit lai khi byte
dia chi k€ ti€p dugc phat bdi bo xit 1y cil.
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Bit SM2 khong c6 tidc dung trong mode O va trong mode 1 n6 c6 thé
dugc dung d€ kiém tra sy thich hop cda bit Stop. Trong su thu mode 1, néu
SM2 = 0 thi sy ngit thu s& khong tich cuc trir khi bit Stop thich hdp dudc thu.

6. TOC PO BAUD CUA PORT NOI TIEP :

T6c d6 Baud cia Port ndi ti€p ¢6 dinh & mode 0 va mode 2. Trong
mode 0 n6 ludn ludn 1a tan s& dao ddong trén Chip chia cho 12. Thong thudng
thach anh 12 MHz 14i dao dong trén Chip 8051 nén toc dd Baud ctia mode 0
la 1IMHz.

On Chip Oscillator

=12

> Baud Rate Clock

MODE 0

Biing sy mic nhién sau khi reset hé thong, toc do Baud mode 2 1a tin
s6 dao dong chia cho 64, tdc do Baud ciing bi 4nh hudng bdi bit SMOD clia
thanh ghi PCON.

Viéc set bit SMOD sé& ting gip doi toc do Baud trong cdc model,2 va
3. Trong mode 2, to¢c d6 Baud c6 thé dugc gip doi tir gid tri mic dinh 1/64 tan
s6/Chip (&tng SMOD = 0) 1én dé&n 1/32 tan s6 dao dong trén Chip (dng vdi
SMOD =1).

+ 64

On Chip Oscillator Baud Rate Clock

T _T SMOD = 1

\4

MODE 2

B3i thanh ghi PCON khong cé bit dinh vi, nén dé set bit SMOD ma
khong thay d6i cdc bit khdc cda thanh ghi PCON thi ddi héi phai c6 1 hoat
dong “doc bd sung ghi”.

Céc 1énh sau day set bit SMOD :
MOV A, PCON : Nhdap vao A gid tri hi€n hanh cia PCON
SETB ACC, 7 : Set bit 7 cia ACC (bit SMOD)

MOV PCON, A : Ghi gia tri trd vé PCON ma SMOD di dudc set.
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Céc tdc do Baud trong mode 1 va mode 3 clia 8051 dudc x4c dinh bdi
tdc do tran cda Timer 1. B&i vi Timer hoat dong & tan so cao lién tuc nén tran
xa hon nita dugc chia cho 32 (chia cho 16 néu SMOD = 1) trudc khi cung cap
xung clock toc do Baud dén Port ndi ti€p. Toc do Baud & mode 1 va 3 cla
8051 dugc xdc dinh bdi téc dd tran ctia Timer 1 hodc Timer 2, hoic ci 2.

+32

On Chip Oscillator Baud Rate Clock

R Y _T SMOD =1

v

MODE 1 and MODE 3
6.1 Ding Timer 1 giong nhu sy dém toc do Baud :

Muén sinh ra td¢ d6 Baud, ta khéi gdn TMOD & mode tu dong nap 8 bit
(mode 2 ctia Timer) va dat gid tri Reload ding vao byte cao ctia thanh ghi
Timer 1 (TH1) d€ sinh ra tdc do tran chinh xdc cho t&¢c @6 Baud. C6 nhiing toc
do Baud rdt chim ta ding mode 16 bit 12 mode 1 cta Timer, nhung ta phdi
kh&i gdn sau mdi sy tran cho TL1/THI trong thd tuc phuc vu ngit ISR.

Hoat dong khic dugc dém gid bdi viec dung Timer 1 ngoai la T1
(P3.5). cdng thiic chung dé€ xdc dinh tdc @6 Baud trong mode 1 v mode 3 1 :

BAUD RATE = TIMER 1 OVERFLOW RATE-=32

Vi du mdt hoat dong 1200 Baud doi hdi mot tdc do tran 1a 1200/32 =
38,4KHz. Néu thach anh 12 MHz l4i dao dong trén Chip, thi Timer 1 dugc
dém gid § toc dd cta tin s6 1 MHz. Bdi vi Timer phdi tran § toc dd tan s6
38,4 KHz va Timer d€m gid & tdc do cda tan s6 1 MHz, nén mdt sy tran dudc
yéu cau véi 1000 : 38,4 = 26,04 clock (1am tron 26). Bi vi cac Timer dé€m 1én
va tran trén su chuyén ddi trf FFH — 00H cia bd d€m, nén 26 sy d€m thap
dudi 0 12 gid tri Reload cin nap cho TH1 (gid tri ding 1a - 26). Ta dung 1énh
MOV THI1, # 26.

Vi du sau khdi dong Port ndi ti€p hoat dong gidng nhu UART 8 bit
toc do Baud 2400, dung Timer 1 d€ cung cip su d€m gid tdc d6 Baud :

MOV SCON, # 01010010B : Port ndi ti€p mode 1.

MOV TMOD, # 20 : Timer 1 mode 2
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MOV THI1, #-13 : Nap vao bd dé€m toc do 2400 Baud.
SETB TR1 : Start Timer 1.

Trong SCON c6 SM0/SM1 dé€ vao mode UART 8 bit, REN = 1 cho
phép Port ndi ti€p thu cdc ky tw va TI = 1 cho phép phdt ky ty dau tién bdi
viéc cho biét thanh ghi d€m rdng. TMOD c¢6 M1/MO = 1/0 dé dit Timer 1 vao
mode tu dong nap 8 bit. Viéc set bit TR1 d€ m& mdy chay Timer. Téc dd
Baud 2400 sé& cho ta t6c do tran Timer 1 1a 2400/32 = 76,8 KHz dong thdi
Timer 1 dugc d€m gid & toc do clia tan s6 1000 KHz (tng vSi thach anh 12
MHz) s& cho s& xung Clock sau mdi sy tran 13 1000 : 76,8 = 13,02 ( 1y tron
13). Vay - 13 1a gid tri cAn nap vao TH1 d€ c6 t6c d6 Baud 1a 2400 Baud.

Sau day la bang tém tit toc do Baud phd bi€n ng v6i 2 loai thach anh
12 MHz va 11, 059 MHz :

Baud Rate Crytal SMOD | TH1 Reload | Actua Baud | Error
Frequency Value Rate

9600 12MHz 1 - 7 (F9H) 8923 7%
2400 12MHz 0 -13 (F9H) 2404 0,16%
1200 12MHz 0 -26 (F9H) 1202 0%
19200 11,059MHz 1 -3 (F9H) 19200 0%
9600 11,059MHz 0 -3 (F9H) 9600 0%
2400 11,059MHz 0 -12 (F9H) 2400 0%
1200 11,059MHz 0 -24 (F9H) 1200 0%

Baud rate sumary.

IV. HOAT PONG TIMER CUA 8051 :
1. GIOI THIEU :

Bo dinh thdi cia Timer 1a mot chudi cic Flip Flop dugc chia 1am 2, né
nhan tin hiéu vao 12 mdt ngudn xung clock, xung clock dudc dua vao Flip Flop
thit nhi't 12 xung clock ctia Flip Flop thit hai ma né ciing chia tan s& clock nay
cho 2 va cit tiép tuc.

Vi mdi ting k€& ti€p chia cho 2, nén Timer ting phdi chia tin s6 clock
ngd vao cho 2". Ngd ra cda ting cudi ciing 12 clock ctia Flip Flop tran Timer
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hodc c¢d ma né kiém tra bdi phan mém hoic sinh ra ngit. Gia tri nhi phian
trong cic FF clia bd Timer c6 thé dugc nghi nhu d&€m xung clock hoic céc su
kién quan trong bdi vi Timer dugc khdi dong. Vi du Timer 16 bit c¢6 thé dém
dén tir FFFFH sang 0000H.

Cé4c Timer dugc tng dung thuc t&€ cho cdc hoat dong dinh huéng. 8051
c6 2 bd Timer 16 bit, mdi Timer c6 4 mode hoat dong. Cac Timer diung dé
d&ém gid, d€m cdc su kién can thi€t va sy sinh ra toc do cla tdc do Baud bdi
st gdn lién Port ndi ti€p.

M&i sy dinh thdi 1a mot Timer 16 bit, do d6 tAng cudi cling 13 ting thi
16 sé& chia tin s clock vao cho 2'° = 65.536.

Trong céc ng dung dinh thdi, 1 Timer dugc lap trinh dé€ tran & mot
khodng thdi gian déu din va dudc set cd tran Timer. C§ dudc dung dé ddng
bd chuong trinh dé thuc hién mét hoat dong nhu viéc dua téi 1 ting cdc ngd
vao hoic gdi dit liéu d€m ngd ra. C4c tng dung khic c6 st dung viéc ghi gid
déu déu cia Timer dé€ do thdi gian da troi qua hai trang thdi (vi du do do rong
xung). Viéc d€m mot sy kién dugc ding d€ xdc dinh s& 1an xuit hién clia sy
kién d6, tic thdi gian tréi qua gitra cdc sy kién.

Céc Timer cta 8051 dudc truy xuit bdi viéc dung 6 thanh ghi chic
ndng ddc bi€t nhu sau :

Timer SFR Purpose Address Bit-Addressable
TCON Control 88H YES
TMOD Mode 89H NO

TLO Timer 0 low-byte 8AH NO
TL1 Timer 1 low-byte 8BH NO
THO Timer 0 high-byte 8CH NO
THI1 Timer 1 high-byte 8DH NO

2. THANH GHI MODE TIMER TMOD (TIMER MODE REGITER):

Thanh ghi mode gdm hai nhém 4 bit 12 : 4 bit thdp dit mode hoat dong
cho Timer O va 4 bit cao dit mode hoat dong cho Timer 1. 8 bit cia thanh ghi
TMOD dudc tém tit nhu sau :

Bit ‘ Name | Timer Description
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7 GATE 1 Khi GATE = 1, Timer chi lam viéc khi INT1=1

6 C/T 1 Bit cho d€m su kién hay ghi gid
C/T=1:Pé&m su kién
C/T =0 : Ghi gid déu din

5 M1 1 Bit chon mode cta Timer 1

4 MO 1 Bit chon mode cida Timer 1

3 GATE 0 Bit cOng clia Timer 0

2 C/T 0 Bit chon Counter/Timer cia Timer O

1 M1 0 Bit chon mode cua Timer 0

0 MO 0 Bit chon mode cua Timer 0

Hai bit MO va M1 cia TMOD d€ 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 tdchra :

Timer O : TLO 12 Timer 8 bit dugc diéu khién bdi
cac bit cia Timer 0. THO tuong ty nhung dugc
diéu khi€n bdi cac bit cia mode Timer 1.

Timer 1 : Dugc ngirng lai.

TMOD khong c6 bit dinh vi, né thudng dugc LOAD mdt 1dn bsi phan

mém & dau chuong trinh d€ khdi dong mode Timer. Sau d6 su dinh gid c6 thé
dirng lai, dudc khdi dong lai nhu thé bdi sy truy xuit cidc thanh ghi chifc ning
dic biét cua Timer khéc.

REGISTER) :

3. THANH GHI PIEU KHIEN TIMER TCON (TIMER CONTROL
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Thanh ghi diéu khién bao gdm cdc bit trang thdi va cdc bit diéu khién
bdi Timer 0 va Timer 1. Thanh ghi TCON c6 bit dinh vi. Hoat dong cia tiing
bit dugc tém tit nhu sau :

Bit Symbol | Bit Address Description

TCON.7 TF1 8FH Cd tran Timer 1 dudc set bGi phan cling
§ su tran, dudc x6abdi phan mém hoic
bdi phan ciing khi cdc vectd xt ly dén
thi tuc phuc vu ngédt ISR

TCON.6 TR1 S8EH Bit diéu khién chay Timer 1 dugc set
hodc x6a bdi phan mém d€ chay hoic
ngung chay Timer.

TCON.5 | TFO 8DH | C& tran Timer O(hoat dong tuong tu TF1)

TCON.4 TRO 8CH Bit dié¢u khi€n chay Timer 0 (giong TR1)

TCON.3 IE1 8BH Co ki€u ngit 1 ngoai. Khi canh xudng
xuat hién trén INT1 thi IE1 dugc x6a bdi
phan mém hoéc phin citng khi CPU dinh|
huéng dén thd tuc phuc vu ngit ngoai.

TCON.2 IT1 8AH C& ki€u ngdt 1 ngoai dugc set hoic x64
bing phadn mém bdi canh kich hoat bdi
su ngit ngoai.

TCON.1 IEO 89H Cd canh ngdt 0 ngoai

TCON ITO 88H C& ki€u ngit 0 ngoai.

4. CAC MODE VA CO TRAN (TIMER MODES AND
OVERFLOW) :

8051 c¢& Timer 13 Timer O va timer 1. Ta ding ky hiéu TLx va Thx dé
chi 2 thanh ghi byte thap va byte cao ctia Timer 0 hoic Tmer 1.

Timer Clock
—

4.1. Mode Timer 13 bit (MODE 0) :

TLx (5 bit)

THXx (8 bit)

TFx

A 4

Overflow
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MODE 0

Mode 0 1a mode Timer 13 bit, trong d6 byte cao ctia Timer (Thx) dugc
dit thap va 5 bit trong s thap nhi't clia byte thap Timer (TLx) dit cao d€ hdp
thanh Timer 13 bit. 3 bit cao ciia TLx khong dung.

4.2. Mode Timer 16 bit (MODE 1) :

Timer Clock

— 3| TLx(8bit) [ THx (8 bit) TFx

A 4

Overflow

MODE 1

Mode 1 1a mode Timer 16 bit, tuong tu nhu mode 0 ngoai trir Timer nay
hoat dong nhu mdt Timer day di 16 bit, xung clock dudc diing véi su k&t hop
céc thanh ghi cao va thdp (TLx,THx). Khi xung clock dugc nhian vao, bd d€m
Timer ting 1&én 0000H, 0001H,0002H, . . ., va mot sy tran s& xuit hién khi c6
st chuyén trén bd dé€m Timer tif FFFH sang 0000H va sé& set cd tran Time,
sau d6 Timer dé€m tiép.

Cd tran 1a bit TFx trong thanh ghi TCON ma né s€ dudc doc hodc ghi

b&i phAn mém.

Bit c6 trong s 16n nhit (MSB) cda gi4 tri trong thanh ghi Timer 12 bit 7
ctia THx va bit ¢c6 trong s6 thap nhat (LSB) 1a bit 0 cda TLx. Bit LSB ddi
trang thdi & tAn sd clock vao dugc chia 2% = 65.536.

Céc thanh ghi Timer TLx va Thx c6 thé dugc doc hoic ghi tai bat ky
thdi diém nao bdi phAn mém.

4..3. Mode tu dong nap 8 bit (MODE 2)

Timer Clock
- TL x (8 bit) TFx
T Overflow
Reload
TH x (8 bit)
MODE 2

Mode 2 12 mode ty dong nap 8 bit, byte thap TLx ctia Timer hoat dong
nhu mdt Timer 8 bit trong khi byte cao THx ctia Timer giit gia tri Reload. Khi
bd d€m tran tr FFH sang O0H, khong chi cd tran dugc set ma gid tri trong
THx ciing dugc nap vao TLx : B dém dudc ti€p tuc tif gid tri nay lén dén sy
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chuyén trang théi tir FFH sang 00H k& ti€p va cif thé ti€p tuc. Mode nay thi
phi hdp bdi vi cdc sy tran xuit hién cu thé ma mdi ldc nghi thanh ghi TMOD
va THx dudc khdi dong.

4.4 Mode Timer tach ra (MODE 3) :

Timer Clock
— | TL1(8bit) | TH1 (8bit) | —
Overflow
Timer Clock | 1 1 (8 bity | TFO
Overflow
Timer Clock

THO@®bit) | TFl

A 4

Overflow

MODE 3

Mode 3 12 mode Timer tdch ra va 13 su khdc biét cho mdi Timer.

Timer 0 & mode 3 dudc chia la 2 timer 8 bit. TLO va THO hoat dong nhu
nhirng Timer riéng 1é véGi sy tran sé set cac bit TLO va TF1 tuong tng.

Timer 1 bi dirng lai § mode 3, nhung c6 thé dugc khdi dong bdi viéc
ngit né vao mot trong cic mode khac. Chi c6 nhugc di€m 1a cd tran TF1 cla
Timer 1 khong bi 4nh hudng bdi cdc sy tran cia Timer 1 bsi vi TF1 dugc ndi
véi THO.

Mode 3 t4t y&u cung cAp 1 Timer ngoai 8 bit 1a Timer thi ba cia 8051.
Khi vao Timer 0 8 mode 3, Timer c6 th€ hoat ddng hoic tit bdi sy ngit né ra
ngoai va vao trong mode clia chinh n6 hoic c6 thé dugc diing bsi Port ndi ti€p
nhu 13 mdt may phat tdc dd Baud, hodc né c6 thé ding trong huéng nao déma
khong st dung Interrupt.

5. CAC NGUON XUNG CLOCK (CLOCK SOURCES) :

C6 hai ngudn xung clock cé thé d€m gid 1 su dinh gid bén trong va sy
d€m sy kién bén ngoai. Bit C/T trong TMOD cho phép chon 1 trong 2 khi
Timer dugc khdi dong.

Crystal

I:—:| On Chip Timer

— Osillator Clock
=12
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TO or T1
pin |

C/T

0 = Up (internal Timing)
1 = Down (Event Counting)
5.1 Su bam gio bén trong (Interval Timing) :

Né&u bit C/T = 0 thi hoat dong ctia Timer lién tuc dudc chon vao bd
Timer dugc ghi gio tir dao dong trén Chip. Mot bd chia 12 dugce thém vao dé
gidm tan s6 clock d&€n 1 gid tri phut hdp hau hét cdc ng dung. Cdc thanh ghi
TLx va THx ting tdc dd 1/12 1an tan s& dao dong trén Chip. N&u dung thach
anh 12MHz thi s& dua dén toc dd clock 1IMHz.

Céc sy tran Timer sinh ra sau mot con s ¢d dinh cta nhitng xung
clock, né phu thudc vao gia tri khéi tao dugc LOAD vao cdc thanh ghi THx va
TLx.

5.2 Su dém cdc su kién (Event Counting) :

Néu bit C/T = 1 thi bd Timer dudc ghi gid tir bd ngudn bén ngoai trong
nhiéu ¥ng dung, bd ngudn bén ngodi nay cung cip 1 sy dinh gid v6i 1 xung
trén sy xdy ra cla sy kién. Sy dinh gid 12 sy d€m su kién. Con sd sy kién dudc
x4c dinh trong phan mém bdi viéc doc cdc thanh ghi Timer. TIx/THx, bdi vi
gid tri 16 bit trong cdc thanh nay ting 1én cho mdi sy kién.

Ngudn xung clock bén ngoai dwa chan P3.4 12 ngd nhap cla xung clock
bdi Timer 0 (TO) va P3.5 1a ngd nhép cua xung clock b&i Timer 1 (T1).

Trong cdc tng dung dém cdc thanh ghi Timer dudc ting trong d4p ¥ng
ctia su chuyén trang thdi tir 1 sang 0  ngd nhap Tx. Ng& nhap bén ngoai dudc
thi trong suét S5P2 ctia moi chu ky may : Do d6 khi ngd nhip dua t6i mic cao
trong mot chu ky va mifc thdp trong mdt chu ky k& ti€p thi bd d€m ting 1én
mot. Gid tri mGi xuat hién trong cdc thanh ghi Timer trong su6t S5P1 clia chu
ky theo sau mot sy chuyén ddi dugc khdam thay. B&i vi né chi€m 2 chu ky mdy
(2us) dé€ nhan ra sy chuyén d6i tir 1 sang 0, nén tan s6 bén ngoai 16n nhat 1a
500KHz néu dao dong thach anh 12 MHz.

6. SU BAT PAU, KET THUC VA SU PIEU KHIEN CAC TIMER
(STARTING, STOPPING AND CONTROLLING THE TIMER)

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

Thém phuong phép nita d€ diéu khi€n cdc Timer 12 ding bit GATE
trong thanh ghi TMOD va ngd nhip bén ngoai INTx. Piéu nay dugc dung dé
do cac @0 rong xung. Gia st xung dua vao chian INTO ta khGi dong Timer O
cho mode 1 la mode Timer 16 bit véi TLO/THO = 0000H, GATE =1, TRO =1.
Nhu vay khi INTO = 1 thi Timer “dudc md cdng” va ghi gid véi tdc dd clia
tan s6 1MHz. Khi INTO xudng thdp thi Timer “déng cong” va khodng thdi
gian clia xung tinh bing ps 1a sy d€m dugc trong thanh ghi TLO/THO.
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7. SU KHGI PONG VA TRUY XUAT CAC THANH GHI TIMER :

Céc Timer dugc khdi dong 1 1an & diu chuong trinh d€ dit mode hoat
dong cho ching. Sau d6 trong thin chuong trinh cdc Timer dudcbit diu, dudc
x6a, cdc thanh ghi Timer dugc doc va cip nhit . . . theo yéu cau clia tiing ng
dung cu thé.

Mode Timer TMOD 1a thanh ghi déu tién dudc khdi gdn, bdi vi dit
mode hoat dong cho cdc Timer. Vi du kh&i ddng cho Timer 1 hoat ddéng &
mode 1 (mode Timer 16bit) va dugc ghi gid bing dao dong trén Chip ta dung
l1énh : MOV TMOD, # 00001000B. Trong 1énh nay M1 = 0, MO = 1 d€ vao
mode 1 va C/T = 0, GATE = 0 dé€ cho phép ghi gid bén trong ddng thdi x6a
céc bit mode ctia Timer 0. Sau 1&énh trén Timer vin chua dé€m gid, n6 chi bit
dau d€m gid khi set bit diéu khién chay TR1 ciia né.

Néu ta khong khdi gan gid tri ddu cho cdc thanh ghi TLx/THx thi Timer
s& bit ddu d€m tir 0000HI&n va khi tran tit FFFFH sang 0000H né sé& bit dau
tran TFx roi ti€p tuc d€m tir 0000H 1én ti€p . . .

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

Chd ¥ ring cd tran TFx ty dong dugc set bdi phan cling sau mdi sy tran
va s& dudc x6a bdi phain mém. Chinh vi vy ta c6 thé 1ap trinh chd sau mdi
lan tran ta s& x6a ¢ TFx va quay vong lip khdi gdn cho TLx/THx dé Timer
ludn ludn biat ddu d€m tir gid tri khdi gdn 1én theo y ta mong mudn.

bic biét nhitng sy khdi gan nhd hon 256 s, ta s€ goi mode Timer tu
dong nap 8 bit cia mode 2. Sau khi khdi gan gid tri ddu vao THx, khi set bit
TRx thi Timer sé& bt diu dé€m gid tri khdi gdn va khi tran tir FFH sang 00H
trong TLx, cd TFx ty dong dudc set dong thdi gid tri khdi gdn ma ta khéi gdn
cho Thx dugc nap ty dong vao TLx va Timer lai dugc d€m tir gid tri kh&i gdn
nay lén. N6i cach khdc, sau mdi tran ta khong can khdi gan lai cho cdc thanh
ghi Timer ma ching vin d€m dudc lai tir gid tri ban dau.

8. SUPOC THANH GHI TIMER TREN TUYEN :

Trong mdt s6 tng dung cin thi€t doc gid tri trong cdc thanh ghi Timer
trén tuyén, c6 mot vain dé tiém ning don gidn dé bdo vé lai phan mém. Bdi
vi 2 thanh ghi Timer phai dudc doc, nén “16i giai doan” c6 thé xuat hién néu
byte tran va byte cao giita 2 hoat dong doc. Mot gidi phdp dé€ khic phuc 1a
doc byte cao trudc, sau d6 doc byte thdp, va doc lai byte cao : N€u byte cao
thay ddi thi lip lai cdc hoat dong doc.
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V.HOAT PONG INTERRUPT CUA 8051 :

Trong nhié¢u ng dung doi hdi ta phdi dung Interrupt ma khong ding
Timer b&i vi néu ding Timer ta phdi mat thdi gian dé chd ¢d tran TimerTFx
set m&i xi 1y ti€p chuong trinh. Do d6 ta khong cé thdi gian d€ 1am cédc viéc
quan trong khdc ma ¢ng dung doi hdi. Pay la chuong trinh rit quan trong cla
8051 hay ho MSC-51.

1. GIOI THIEU :

Interrupt 12 mot sy ¢d c6 di€u kién ma né giy ra sy ngung lai tam thoi
cia chuong trinh d€ phuc vu mdt chuong trinh khic. Cic Interrupt vin hanh
mdt Relay rit quan trong trong thi€t bi va sy cung cap day dd cdc tng dung vi
diéu khién. Ching cho phép 1 hé thong ddp ng ddng bd dén su kién quan
trong va gidi quy€t sy kién d6 trong khi chuong trinh khic dang thuc thi. Mot
hé thdng dudc 14i bdi Interrupt cho 1 k§ xdo 1am nhiéu cong viéc cling mdt
ldc. TAt nhién CPU khong thé thyc thi nhiéu 1énh tai mot thdi di€m, nhung n6
c6 thé tam thdi treo viéc thuc thi cla chuong trinh chinh dé thuc thi chuong
trinh khdc va sau d6 quay lai chuong trinh chinh.

Khi chuong trinh chinh dang thuc thi ma c6 mot su ngit xdy dén thi
chuong trinh chinh ngung thuc thi varé nhanh dén thi tuc phuc vu ngdt ISR
(INTERRUPT SERVICE ROUTINE). ISR thuc thi d& thuc hién hoat dong va
két thic vé6i 1énh “trd lai tir sy ngdt” : Chuong trinh ti€p tuc noi ma né dirng
lai.

Ta c6 thé tém tit sy thuc thi ciia 1 chudng trinh trong trudng hgp cé
Interrupt va khong c¢6 Interrupt nhu sau :

Timer
Main Program
Program excution without interrut
ISR ISR ISR
A A A A
% kk %k sk * ko
\4 \4
Main Main Main Main
Timer

Program excution with interrupt.
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Trong d6 : Ky hiéu * cho bi€t ngit chuong trinh chinh d€ thuc thi
chuong trinh con trong thi tuc phuc vu ngdt ISR. Con ky hiéu ** cho bi€t quay
tré lai chuong trinh chinh thyc thi ti€p khi k&t thiic chuong trinh con trong ISR.

2. TO CHUC INTERRUPT CUA 8051 (INTERRUPT
ORGANIZATION)

8051 cung cip 5 ngudn ngit, 2 sy ngit ngoai, 2 su ngit Timer v mot
su ngit Port ndi ti€p. TAt cd cdc Interrrupt bi mit tdc dung bdi sy mic dinh
sau khi reset hé thong va dudc cho phép cd biét bdi phin mém.

Trong trudng hdp c6 hai hodc nhiéu hon sy ngit xay ra dong thdi hoic
mdt sy ngit dang dudc phuc vu ma xudt hién mot sy ngit khéc, thi sé c6 hai
cach thuc hién sy ngit 1a sy ki€m tra lién ti€p va sy vu tién cap 2.

2.1 Su cho phép ngdt va su cdm ngdt

M&di ngudn Interrupt dugc cho phép riéng biét hodc su cAm riéng biét
qua thanh ghi chitc ndng dic biét c6 bit dinh vi IE (Interrupt Enable) tai dia
chi 0A8H. Ciing nhu sy c4 biét cho phép céc bit cia mdi ngudn ngit c6 1 bit
cho phép (hodc cAm) chung ma né dugc x6a d€ cAm tit ci cic Interrupt hoic
dudgc set @€ cho phép chung céc Interrupt.

Hoat ddng cla tirng bit trong thanh ghi cho phép ngit IE dudc tém tit
trong bing sau :

Bit | Symbol | Bit Address Su mo ta (Enable = 1; Dissble)
IE.7 EA AFH Cho phép toan bd hoiic cAm todn bo.
IE.6 - AEH Khong dinh nghia.

IE5| ET2 ADH Cho phép ngit Timer 2 (8052).
IE .4 ES ACH Cho phép ngit Port noi tiép.
IE3| ETI ABH Cho phép ngit Timer 1.

IE.2 | EXI AAH Cho phép ngit ngoai External 1.
IE.1| ETO A9H Cho phép ngit Timer 0.

IE.0| EXO A8H Cho phép ngit ngoai External 0.

IE (Interrupt Enable) Register Sumary.

Hai bit phai set d& cho phép 1 sy ngit nao d6 : La bit cho phép riéng va
bit cho phép chung. Vi du d€ cho phép ngit Timer 1 ta c6 thé thyc hién trén
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bit: SETB ET1 va SETB EA hoac sy thyc hi€én trén byte : MOV IE,
#10001000B. C4 2 phuong phdp ndy c6 két qua chinh x4dc sau khi reset hé
thong, nhung k&t qud khac nhau néu thanh ghi IE dugc ghi trén tuyén & giita
chuong trinh.

Gidi phdp thit nhat khong c6 tdc dung trén céc bit con lai trong thanh
ghi IE, con giai phdp thd hai x6a cdc bit con lai trong thanh ghi IE. O diu
chuong trinh ta nén khdi gan IE véi 1énh MOV BYTE, nhung sy cho phép
ngit va cAm ngit trén tuy€n trong modt chuong trinh sé& diung cic lénh SET
BIT va CLR BIT dé€ tranh k&t qua phu véi cdc bit khdc trong thanh ghi IE.

2.2 Su uu tién ngdt (Interrupt Priority) :

M&i ngudn ngit dugc 1ap trinh c4 biét d€n mot trong hai mifc vu tién
qua thanh ghi chitc ning diac biét c6 dinh vi IP (Interrupr Priority) tai dia chi
OB8H. Hoat dong clia tirng bit trong thanh ghi IP dugc tém tit trong bing sau :

Bit | Symbol | Bit Address Su moé ta (Enable = 1; Disable)
1P.7 - - Khong dinh nghia.
1P.6 - - Khong dinh nghia.
IP.5| PT2 BDH Uu tién cho su ngit Timer 2 (8052).
IP.4 PS BCH Uu tién cho sy ngit Port ndi ti€p.
IP.3| PTI BBH Uu tién cho sy ngét Timer 1.
IP.2 | PXl BAH Uu tién cho su ngdt ngoai External 1.
IP.1| PTO B9H Uu tién cho sy ngit Timer 0.
IP.O| PX0 BSH Uu tién cho su ngit ngoai External 0.

IP (Interrupt Priority) Register Sumary.

Thanh ghi vu tién ngit IP dudc x6a sau khi reset hé thong dé dit tit ca
cdc su ngdt § mic vu tién thap hon sy mic dinh. Y twdng “cdc sy wu tién” cho
phép mdt thi tuc phuc vu ngidt ISR méi dudc ngit néu sy ngdt méi nay vu tién
cao hon cho sy ngit hién hanh dang phuc vu.

Trén 8051 ¢6 2 mifc vu tién thip va 2 mifc vu tién cao. NEu mot thii tuc
phuc vu ngit c6 mifc vu tién thap dang thuc thi ma c6 mot sy ngit vu tién cao
hon xuat hién, thi thi tuc phuc vu dé bi ngit di d€ thuc thi thi tuc ngit méi.
Ngudc lai tha tuc phuc vu ngdt ¢6 mic vu tién cao hon dang thuc thi ma c6 su
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ngit uu tién thap hon xud't hién, thi né khong thé bi ngit ma phdi chd thuc thi
xong thii tuc phuc vu cao hon mdi nhdy t6i thi tuc phuc vu ngit thap.

Chuong trinh thyc thi & mic co bdn va khong k&t hgp véi sy ngit nao,
né c6 thé ludn ludn bi ngit bat chap sy uu tién ngit & mic cao hay thip. Néu
2 s ngit clia cdc vu tién khdc nhau xuat hién dong thdi, sy ngit vu tién cao
hon s& dudc phuc vu dau tién.

2.3 Su kiém tra vong quét lién tiép.

Néu 2 sy ngit c6 cling mifc vu tién xuat hién dong thdi, thi sy kiém tra
vong quét lién ti€p s€ an dinh sy ngit nao sé& dudc phuc vu trudc tién. Su
ki€m tra vong quét lién ti€p uu tién tlr trén xudéng theo thit ty 12 : External 0,
Timer O, External 1, Timer 1, serial Port, Timer 2

Hinh trén minh hoa 5 ngudn ngit ctia 8051, cdc kj xdo cho phép ngit
riéng va chung, su kiém tra vong quét lién ti€p vd mic vu tién. Trang thai
clia tit cd cdc ngudn ngit c6 hiéu luc thong qua cdc bit c§ tuong &ng trong cic
thanh ghi chic ning dic biét. N&u c6 su ngit nao bi cAm thi sy ngit d6 khong
xuét hién nhung phan mém vin con ki€m tra cd ngit.

Su ngit cla Port ndi ti€p dua d€n cdng OR logic clia sy ngit thu RI
(Receive Interrupt) hodc sy ngidt phat TI (Transmit Interrupt). Tuong tu sy
ngit cia Port ndi ti€p, cdc su ngit ciia Timer 2 c6 thé dugc sinh ra bdi cd tran
TF2 hodc co nhdp ngoai EXF2 (External Input Flag).

Cdc bit ¢d sinh ra cdc sy ngit dudc tém tit nhu sau :

Interrupt Flag SFR Register and Bit Position
External 0 IE O TCON 1
External 1 IE 1 TCON 3
Timer 1 TF 1 TCON 7
Timer 0 TF 0 TCON 5
Serial Port TI SCON 1
Serial Port RI SCON 0
Timer 2 TF 2 T2CON 7 (8052)
Timer 2 EXF 2 T2CON 6 (8052)
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3. VIEC XU LY CAC SU NGAT (PROCESSING INTERRUPT) :

Khi mot sy ngdt xudt hién va dudc chdp nhan bdi CPU thi chuong trinh
chinh bi ngit. C4c hoat dong sau day xuat hién :

V Lénh hién hanh va két thdc thyc thi.

V' Bo d&€m chuong trinh PC dugc cit giit vao Stack.

V' Trang thdi ngdt hién hanh dugc cit giit vao bén trong.

v Nhitng su ngt bi ngin lai tai mdc ngit.

v B6 d&€m chuong trinh PC dugc LOAD véi dia chi vectd cia thu tuc

phuc vu ngit ISR.

V' Thi tuc phuc vu ngZt ISR dugc thuc thi.

Thi tuc phuc vu ngdt ISR thuc thi va dua hoat dong vao ddp ng ngit,
thi tuc phuc vu ngit ISR két thic véi 1énh RETI (quay trd vé chudng trinh
chinh tir Stack). Piéu nay khoi phuc lai gid htri cfi cia bd d€m chuong trinh tir
Stack va hoan toan dirng lai trang thdi cti. Sy thuc thi cia chudng trinh chinh

ti€p tuc & noi ma né nging lai.

3.1 Cdc vecto ngdt (Interrupt Vectors) :

Khi ¢c6 mdt sy ngdt dudc nhan gia tri dugc LOAD vao PC dugc goi bdi
vectd ngidt. N6 1a dia chi cta sy khdi dong thi tuc phuc vu ngit ISR cla
nguodn ngit. Cac vectd dudc cho trong bing sau :

Interrupt Flag Vectors Address
System Reset RST 0000H
External 0 IE O 0003H
Timer O TF 0 000BH
External 1 IE 1 0013H
Timer 1 TF1 001BH
Serial Port RI or TI 0023H
Timer 2 TF 2 or EXF2 002BH
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Vectd reset hé thong RST tai dia chi 0000H dugc tinh trong bing nay,
bdi vi trong ¥ nghia nay né giong nhu 1 Interrupt : né ngit chuong trinh va
LOAD vao PC véi gia tri mdi.

Khi dua 1 vecto ngidt d€n sy ngit thi ¢ clia né gy ra su ngit, tw dong
bi x6a bsi phan citng, ngoai trir RI va TI clia Port ndi ti€p va TF2, EXF2 cla
Timer 2 dudc x6a bdi phan mém. Nguyén nhin trén 12 do ¢6 2 ngudn ngit c6
thé€ chiu dung dudc cho mdi sy ngidt ma né khong wng dung cho CPU d€ xéa
cO ngit.

Vi cdc vectd ngit nim & dudi cling trong ving md nhd, nén 1énh diu
tién cla chuong trinh chinh 12 1énh nhdy dén vi tri cao hon vi tri nay nhu
LIMP 0030H.
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CHUONG?2

GIAO TIEP MAY TiNH

GIGI THIEU CAC PHUGNG PHAP GIAO TIEP MAY TiNH

Viéc giao ti€p gifta mdy tinh va thi€t bi ngoai vi c¢6 thé giao ti€p bing 3
cach

p Giao ti€p bing Slot-Card.

p Giao ti€p qua cdng song song (m4y in)

p Giao ti€p qua cong ndi ti€p (COM)

1. GIAO TIED BANG SLOT CARD

Bén trong mdy tinh, ngoai nhitng khe cdm dung cho card vao -
ra, card man hinh, vin con nhitng rinh cim d€ trong. PE giao ti€p v6i mdy
tinh, ta c¢6 thé thi€t k& card md rong d€ gin vao khe cim mé rong nay. G mdy
tinh PC/XT ranh cdm chi ¢6 1 loai v6i do rong 8 bit va tuan theo ti€u chuin
ISA (Industry Standard Architecture). Ranh cim theo tiéu chuidn ISA c6 62
dudng tin hiéu, qua cdc dudng tin hiéu nay mdy tinh c6 thé giao ti€p dé dang
v4i thi€t bi bén ngoai thong qua card mé rong.

Trén rinh cim md rong, ngoai 20 dudng dia chi, 8 dudng dir liéu, con
c6 mot sd dudng diéu khién nhu: RESET, IOR, IOW, AEN, CLK, ... Do d6
card giao ti€p v6i mdy tinh qua slot card don gidn, sd bit ¢6 thé ting d& dang,
gidm dudgc nhiéu linh kién, td¢c do truyén dit liéu nhanh (truyén sonh song).
Tuy nhién, do khe cim nim bén trong m4dy tinh nén khi muén gin card giao
ti€p vao thi phdi mS ndp ra, di€u nay gy bat tién cho ngudi st dung.

2. CIAO TIED BANG CONG SONE SONG
Viéc giao ti€p gitta KIT Vi diéu khién 8051 v6i mdy tinh dugc thuc
hién qua 6 cim 25 chian & phia sau mdy tinh. Qua cdng nay dir liéu dugc

truyén di song song, nén doi khi con dudc goi 12 cdng ghép ndi song song.

* Cdc chan va dudng din dudc mo t3 nhu sau:
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13 1
0000000000000
O \ooo000000000/ ©
25 14
CHA KY HIEU VAO/RA MO TA

N
1 STROBE L&i ra (Output) LI : Byte dugc in
2 |DO Loira Pudng dit liéu DO
3 D1 Loira Pudng dit liéu D1
4 | D2 Loira Pudng dit liéu D2
5 |D3 Loira Pudng dit liéu D3
6 |D4 Loira budng dit liéu D4
7 |D5 Loira Pudng dit liéu D5
8 |D6 Loira Pudng dit liéu D6
9 |D7 Loira Pudng dit liéu D7
10 | ACK L6i vao (Input) Acknowledge (X4c nhin)
11 |BUSY L6i vao 1 : Mdy in ban
12 |PE L6i vao Hét gidy
13 | SLCT Ldi vao Select (Lya chon)
14 | AF Loira Auto Feed (Tu nap)
15 | ERROR Loi vao Error (L1)
16 |INIT Loira 0 : bitlai mdy in
17 | SLCTIN Loira Select in
18 GND Noi dat
19 GND «
20 GND «
21 GND «
22 GND «
23 GND «
24 GND «
25 GND «

Khi mdy tinh gdi dit liéu ra cdng mdy in mudn dif liéu nay qua KIT Vi
diéu khi€n 8051 ta phdi giao ti€p qua mot vi mach 8255. IC 8255 lam viéc &
Mode 1 : Port A 1a nhip dit liéu ; Port B xuat dit liéu .

* S0 d6 két ndi gitta IC 8255 vdi cdng mdy in :
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o 16}14
D, -O fo)
D2 'O o
D; _O o
D. _8 o
||INTE Ds o o,
Ds o (o,
D, L o
(o
0o
PC4 (o)
o
PC5 (o,
13 8/25
L \f/_ PC3 TO INT 1 (8051)
WR —20

Vi 8255 dugc khdi tao lam viéc 6 Mode 1 : Port A nhiap d liéu Port B
xut dit liéu nén khi mdy tinh gd&i tin hiéu STROBE dén 8255, yéu cau 8255
nhan dit liéu do mdy tinh g&i dén va khi 8255 nhan dit liéu thi nd tao ra mot
tin hiéu & PC5 dua qua ACK b4do cho m4y tinh bi€t 12 8255 di nhan dit liéu do
mdy tinh g&i dén, dong thdi lic d6 & PC3 ciia 8255 tao tin hiéu INTRA tdc
dong d&€n chan ngdt INTI1 (pin 13) cda 8051 lam cho 8051 chay chuong trinh
phuc vu ngit va dir liéu tir mdy tinh qua 8255 s& dugc gdi dé€n CPU dé€ xit ly.

3. CIAO TIED BANE CONG NOI TIED

Cong noi ti€p RS232 1a mot giao dién phd bién rong rdi nhi't. Ngudi ta
con goi cdng nay 1a c6ng COM1, con cdng COM?2 dé tu do cho cic wng dung
khdc. Giéng nhu c6ng mdy in c6ng COM ciing dudc st dung mot cach thuin
tién cho viéc giao ti€p vdi thi€t bi ngoai vi.

Viéc truyén dit liéu qua cdng COM dugc tién hanh theo cdch ndi tiép.
Nghia 13 cdc bit dit liéu dugc truyén di ndi ti€p nhau trén mdt dudng din. Loai
truyén nay cé kh3 ning dung cho nhitng ng dung c¢é yéu ciu truyén khodng
cdch 16n hon, bdi vi cac kh3 ning giy nhiéu 12 nhdé ddng k& hon khi diing mot
cong song song (cdng may in).
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Cong COM khong phai 1a mot hé thdng bus né cho phép dé dang tao ra
lién k&t dugi hinh thic di€m véi diém giita hai mdy can trao d6i thong tin vdi
nhau, mot thanh vién tht ba khong thé tham gia vao cudc trao d6i thong tin
nay.

* Cdc chan va dudng dan dudc mo ta nhu sau:

1 13 1 5
0000000000000 00000
OQoooooooooooo Ol |© <oooo O
14 25 6 9

Loai 25 chan Loai 25 chan

CHAN CHAN KY HIEU | VAO/RA MO TA
(Loai9 (Loai 25
chin) chin)
1 8 DCD Ldivao | Data Carrier Detect
2 3 RXD Loivao | Receive Data
3 2 TXD Loira Transmit Data
4 20 DTR Loira Data Terminal Ready
5 7 GND Noi dat
6 6 DSR Loivao | Data Set Ready
7 4 RTS Loira Request to Send
8 5 CTS Loivao | Clear to Send
9 22 RI Loi vao | Ring Indicator

Phich cim COM c6 tdng cong 8 dudng din, chua k€ dén dudng ndi dat.
Trén thuc t€ c6 hai loai phich cdm, mot loai 9 chan va mot loai 25 chan. C4
hai loai nay déu c6 chung mot dic di€m.

Viéc truyén dit liéu xdy ra & trén hai dudng dan. Qua chin cim ra TXD
mdy tinh gdi dit liéu cia né6 d&€n KIT Vi diéu khié€n. Trong khi d6 cic dit liéu
ma mdy tinh nhan dugc, lai dugc din d€n chan RXD cdc tin hiéu khdc déng
vai trd nhu 12 tin hiéu hé trg khi trao d6i thong tin, va vi th€ khong phdi trong
moi trudng hop wng dung déu dung hét.

Vi tin hiéu cdng COM thudng & mifc +12V, -12V nén khdng tuong thich
v6i dién 4p TTL nén d€ giao ti€p KIT Vi di€u khi€n 8051 v6i mdy tinh qua
c6ng COM ta phai qua mot vi mach bi€n d6i dién 4p cho phu hgp véi mitc
TTL, ta chon vi mach MAX232 dé€ thuc hién viéc tuong thich di€n 4p.

GVHD: NGUYEN PINH PHU SVTH: NGUYEN NGOC TOAN




Luan Vian Tét Nghiép

*So do két ndi giita cong COM véi KIT Vi diéu kbhién 8051 :

10 RXD
8 11 —TIXD MAX o
2 RXD (o)
9 g o
- ] ™ (o8
T 5 LT 0
1 \]
i L
T T

Vi mach MAX232 ding d€ tuong thich tin hiéu & mic (+12V, -12V)
trén giao dién RS232.

Vi mach nay nhin mitc RS232 di dugc gdi téi tif mdy tinh va bién d6i
tin hiéu ndy thanh tin hiéu TTL d€ cho tuong thich véi IC 8051 va né ciing
thuc hién ngudc lai 12 bi€n ddi tin hiéu TTL tir Vi diéu khi€n thanh mifc
+12V, -12V d€ cho phli hgp hoat dong clia mdy tinh. Giao ti€p theo cdch nay,
khodng cdch tir may tinh d&€n thiét bi ngoai vi c6 thé dat tdi trén 20 mét.

D6i v6i dé tai chi yéu cau truyén dit liéu tir mdy tinh qua KIT chi
khong truyén dif liéu tr KIT qua mdy tinh vi vdy ching em chon vi mach
MAX232 @€ thuc hién bi€n doi tuong thich muc tin hiéu.

Uu di€m cda giao dién nay 13 c6 kh3 ning thi€t 1ap toc dd Baud.

Khi dif liéu tir mdy tinh dugc gdi d€n KIT Vi diéu khién 8051 qua cdng
COM thi dit liéu ndy s€ dugc dua vao tirng bit (ndi ti€p) vao thanh ghi SBUF
(thanh ghi dém), d&€n khi thanh ghi dém diy thi ¢ RI trong thanh ghi diéu
khién sé& tv dong Set 1én 1 va lic nay CPU sé& goi chuong trinh con phuc vu
ngit va dit liéu s& dudc dua vao dé xit ly.

4. TRUYEN DU LIFU
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1. Théng tin so li¢u

Hé thdong thong tin s& liéu ding d€ xi& 1y va truyén cdc chudi mi nhi phan.
Cédc ma nay dudc tao ra, luu trit va x& 1y bdi mdy tinh va cdc thi€t bi ngoai vi,
bao g6m cac loai nhu: céc tin tic d3 ma hda, tip tin van ban, hinh &dnh, dit liéu
s6 va cdc thong tin khdc.

Pudng truyén 13 dudng truyén an tin hiéu s va cdc ky ty truyén phd bié€n 1a
ma ASCIL.

2. Phuong thidc truyén

a. Truyén néi tiép/ Song song (Serial/ Parallel)
Truyén song song: truyén tit ci cac bit clia mdt ky tuf cling mot lic.

b7 >

b6 ——>

bS5 ———»

b4 ——»

b3 ——»

b2 ——»

bl ———»

b0 —»

Hinh 4.1 Truyén song song

Truyén néi ti€p: truyén tudn tu tirng bit cia 1 ky tu.

b7 | b6 | b5 | b4 | b3 | b2 | bl | bO —)

Tx Shift Reg Rx Shift Reg

Hinh 4.2 Truyén noi ti€p

Truyén song song nhanh hon truyén ndi ti€p ( thudng dung & cu ly thong tin
gan).

Truyén ndi ti€p it tdn dudng truyén hon song song (thudng ding & cy ly xa).
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b. Truyén dong b/ Bat dong bp (Synchoronous / Asynchonous)
¢ Truyén dong bo - néi tiép:

Load/Shift\ Input Read/Shift\ Output

+ l A
b7 | b6 | b5 | b4 | b3 [ b2 | bl | bO
TX Rx

CLOCK

Hinh 4.3 Truyén ddng bo - ndi ti€p

Dung 1 xung clock d€ ddng bd qud trinh nhan theo tirng bit ky tu. Mdy sé&
cung cAp tin hiéu clock cho ca 2 dau phdt va thu.

Uu diém: chi truyén data, hong cin thém tin hiéu ddng bo vio chudi data —
nhanh hon.

Nhudc di€m: phdi thém 1 kénh thit 2 d€ truyén tin hiéu clock song song vdi
kénh truyén data.

¢ Truyén bdt dong by noi tiép:
Thém vao phia truéc mdi ky tu 1 bit START va phia sau 1 hodc 2 bit STOP.
M4y thu sé& tach bit START 9€ khdi dong tin hiéu ddng bd dung cho viéc thu
cdc bit ky tu. Cdc bit STOP dugc dung dé ngin cich giita cdc ky tit. Phudng
phdp nay cho phép truyén ngiu nhién, khong cin truyén lién tuc.

Vi phdi thém cic bit START, STOP nén toc do truyén tdng quét 13 cham so
vdi truyén déng bd nhung lai don gidn ré tién hon.

T6c Po truyén bat dong bo: 75, 110, 300, 1200 bit/s
T6c PO truyén dong bo: 2400, 4800, 9600 bit/s

3. THONG TIN NOI TIEP BAT PONG BO.

a/ DaAn nhap

* Truyén s6 liéu ndi ti€p cho phép trao d6i thdng tin giita mdy tinh va thiét bi
ngoai vi tirng bit mot. S8 liéu trao doi thuong dugc gdi theo cac nhom bit (tao
thanh mot ki ty hay mot tir). Thi du: mot ky tu dude thé hién bing ma ASCII.
Trao d6i ndi ti€p chi cAn mot dudng day tin hiéu hay mot kénh lién lac.

* Truyén s6 liéu ndi ti€p dudc sit dung khi:
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1. Thié€t bi ngoai vi can trao ddi s& liéu von da 12 vao/ra/ndi tiép.
Vi du: Teletype, bang tur, catssete...

2. Khodng cdch giita mdy tinh va thi€t bi ngoai vi tuong d6i 16n. Néu
khodng cdch d6 ting thi gid thanh ting 1én theo tdng sd dudng day
din sO liéu. Gid ctia hé con phu thudc vao cidc bd khuyéch dai
dudng diy va bd thu. Do d6 st dung phudng phdp trao d6i ndi ti€p
s€ kinh t€ hon.

* Toc @6 truyén (con goi 1a tdc dd Baud-Rate) dugc xdc dinh nhu tdn gs6 1an
thay d6i tin hiéu trong 1gidy. N&u tin hiéu truyén di 1a nhi phan téc do truyén
tuong ddi vdi sd Bit truyén trong 1 gidy. Cac kénh thdng tin dudc ddnh gid
bing tdc do truyén. N&u so liéu dugc truyén vdi toc dd ngoai khd ning clia
kénh sé& sdy ra 101, bén thu s& khong nhin dintg dudc thong tin.

* Hé thong truyén sd liéu ndi ti€p gdm cdc dang:
- Pon cong: SO liéu chi dugc giti di theo mot hudng.

- Bdn song cong: S& liéu dugc gii theo hai huéng nhung mdi thdi di€m chi
dudc truyén theo mot hudng.

- Song cong: SO liéu dudc truyén dong thdi theo hai huéng.
* Truyén sd liéu ndi ti€p cé thé 1a:

_Péng bd (DB)

- Bat dong bo (BDB)

Piém chung ciia hai phuong phap nay déu doi hdi thong tin khung (Frame)
thém vao thdng tin s6 liéu dé tao diéui kién cho bén thu/nhan biét dang cia
so liéu.

Piém khéc nhau co ban 1a:

Trong truyén BDB, thong tin khong can cho tirng ky tu, trong khi d6, § truyén
DB thong tin khung chi cAn & mdt chudi ky tw hay mot khai (Block).

Truyén sd liéu ndi ti€p DB c6 hiéu suat 16n hon truyén BDB nhung doi hdi
viéc gidi ma phic tap hon.

Phuong phdp truyén DB st dung & mdi trudng truyén din cé toc do cao,
truyén BDB diing & moi trudng c¢6 kha ning truyén din chim hon.

Trong truyén BDB, dang s liéu dudc ciu tao tir cdc Bit s& liéu cd ban (cdc
Bit thong tin va ki€m tra chin 18) va thém vao phia tru6c mot Bit khdi dong
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(Start) va phia sau mdt hay nhi€u Bit dirng (Stop). Bit START c¢6 miic logic
“0” dudc dinh nghia nhu mtc dién 4p duong trong chudn RS-232C. Bit STOP
c6 miic logic “1”. Bit START béo cho phia thu bit ddu nhan ky tu va dong bo
vdi bén phat. Qué trinh ddng bd nay chi kéo dai trong thdi gian “1” ky tu.
Mot hay nhiéu Bit STOP dudc dua vao sau ky tw dé€ ddm bio ring Bit START
clia ky tu ti€p theo sé& tao ra qua trinh truyén ti€p trén dudng diy lién lac. Bén
thu c6 thé dudi kip bén phat néu xung déng bd c6 chdm hon. Mit khic, néu
ddng bo bén thu nhanh hon bén phat, bén thu sé& thdy c6 khodng céch gifta cic
ky ty nhung gidi ma sd liéu van ding. Nhu vay, cho phép mdt sai s6 nhat dinh
gitta bén thu va bén phat trong truyén ndi ti€p bat dong bd.

Trong truyén ndi ti€p dong bd, mot hay vai ky tu khung s& dugc thém vao
mdt nhém ky tu. Nhitng ky tu ndy goi 1a ky tv dong bd. Nhd nhitng ky tu nay,
thi€t bi thu tdi tao dugc cdc ky ty thonh tin tir chudi Bit. Sw déng bd phdi dudc
giflt sudt trong mot chudi sd liu dai. Ky tu dong bd thudng dudc dua vao tr
kénh lién lac 8 MODEM ngay tit bén ngoai.

b/ Thii tuc truyén ndi ti€p bt ddng bd

* Pic diém clia tin hiéu truyén ndi ti€p bat dong bo 1a:

Tan s6 CLOCK thu, phét phan biét v6i ciing mdt tan s6 danh dinh tiyheo t6c
dd truyén bit.

Céc ky tu truyén vdi nhitng thdi di€ém khong can lién tuc, truyén riéng biét va
ngau nhién.

Pudng truyén giit § trang thdi 1 trong khodng cach giita cdc ky tu, goi 1a trang
thai rdi (idle).

DP&i véi mot ky tu thi LSB (Least Significant Bit) dudc truyén dau tién va 1an
lugt 12 cac Bit k& ti€p.

O dAu phat:

Khi tin hiéu LOAD = 1 thi d& liéu 6 dang song song s& dugc nap vao TSR (tu
ngd nhip dit li€u)

Khi tin hiéu LOAD = 0 thi c4c bit ndy sé& dugc dich ndi ti€p ra dudng truyén.
Thanh ghi dich phat TSR ciing s& bao gdbm mach logic tv dong thém céc bit
START va bit STOP.

O dau thu:

S& nhan bi€t di€ém baa mot ky tu bing cach tich bit START nhd mach tdch bit
START (START BIT DETECT) khi trang th4i dudng truyén din chuyén tir 1
xudng 0 va ldc nay by phan diéu khién sé& di€u khién thanh ghi dich bit diu
dich cdc bit trén dudng diy vao. Sau 11 1an dich (1 BIT START + 8 BIT
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DATA + 2 BIT STOP) thi ¢6 thé doc dugc ky tu thu dang song song & ngd ra
thanh ghi dich khi c6 tin hi¢u READ.

* P& ki€m tra sai khi truyén, trong 8 bit DATA s& c6 mot bit ki€m tra theo
mot trong hai thad tuc sau:

Ki€m tra chin (Even parity): Tgng s0 bit mot trong 8 bit phai ludn ludn chdn.
Kiém tra 18 (Odd parity): Téng sd bit 1 ludn ludn 18.

Nhu vdy, & diu phat s& c6 bd phan d€ d€m so bit 1 clia 8 bit dit liéu va tuy
theo hinh thuc ki€m, tra chin hay 18 s& thém vao bit cudi cling gid tri 0 hoic 1
cho thich hgp.

O diu thu s& d&m s6 bit 1 clia mdi ky tu d€ xdc dinh xem tinh hinh dit liéu
dén c6 ding hay khong?

* TAt ca cdc thii tuc trén khong phdi 1a bt budc ma c6 thé thay ddi khac nhau
tily theo viéc cai dit thong sd ban dau bdi ngudi thuc hién viéc truyén. Chi
bdt budc 1a cdc thi tuc & hai dau thu va phdt tuong ng nhau. T4t ci nhitng
cong viéc di md ta § trén s& dugc thyc hién bdi mdt bo phin giao ti€p thong
tin bAt ddng bd ma thanh phan chinh 1a chip LSI- goi 1a UART.

4. THONG TIN NOI TIEP PONG BO.

Céc thd tuc truyén ndi ti€p bat ddng bd don gidn va ré tién, nhung chi thich
hdp khi truyén cdc thong tin ngdn hoic mot vai ky ty cdch quang. Pdi véi cac
tap tin dai, st dung phuong thifc truyén thong tin déng bd sé hiéu qui hon.
Trong phuong phdp nay, thdng tin dugc truyén theo tirng khdi (Blocks). Mdi
kh&i bao gdm mdt s6 tuan ty cdc ky tu va khong can céc bit Start, bit Stop, ma
s& ddng bo theo tirng khoi ciing nhu viéc ki€m tra sai.

Trong cdc hé thong ddong bo, tin hiéu Clock clia may phit s& dudc truyén qua
mdy thu song song véi dif liéu dé diing 1am xung Clock cho viéc dich chuyén
cdc bit thu. N&u trong thuc t€ khong thé thuc hién viéc truyén tin hiéu Clock,
thi mdy thu phai ty tao ra tin hi€u nay. Do d6 s€ phuc tap hon va c6 gid thanh
cao hon so vé6i thong tin bat ddng bo. PE tranh trudng hdp cic chudi bit 0 hoic
1 kéo dai doi khi c6 thé dung loai ma nhi phan dic biét d€ mdy thu giit dudc
kha ning dong bd. Mdy thu giti mot hodc nhiéu ky ty ddng bd nhan dang khi
bit dau viéc truyén va ngay khi nhan dudc bit ddng by, may thu bit dau nhan
bit. Phan I6n cdc mang déng bd st dung cdc nghi thitc do IBM tao ra va nghi
thitc ddng bo nhi phan BISYNC (Binary Synchronous) hoic dong bd dudng
diéu khién dit liéu SDLC (Synchronous Data Link Control).
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Céc giao ti€p chuin RS-232C va RS-449 cung cap cdc chan sau d€ truyén tin
hiéu Clock:

+ b6i véi RS-232:
Chan 15: TCLK- Transmit Clock (tir DCE).
Chan 17: RCLK- Receive Clock (tit DCE).

Chéan 24: ETCLK- Externel Transmit Clock.

+ D61 véi RS-449:

Chén 6 va chin 23: Send Timing

Chan 8 va chan 26: Receive Timing.

Chan 17 va chan 35:Terminal Timing (tr DCE).

Khi diing Modem ddng bd thi tin hiéu dinh thdi s& dudc cung cip tif Modem
dé&n mdy tinh. TAn s6 Clock phat c6 thé tao tir Modem hoic thi€t bi diu cudi.

LUU PO VA CHUGNG TRINH DANH CHO PHAN CUNG

PE€ vi€t chuong trinh trénmay cho PC, ngudi ta c¢6 thé diing cdc ngdn ngit 1ap
trinh khac nhau. Dya vao yéu ciu thi€t k& mach, dua vao miic do nhém thuc
hién thdy viéc st dung ngdn ngit Assembly k&t hgp véi cdc phuc vu ngit cla
Bios dé viét chuong trinh.

Céc nha thiét k& PC danh riéng Int 14H cta Bios dé€ phuc vu cho cong ndi
ti€p. Ngit nay phuc vu khd diy di cdc yéu ciu vé xudt, nhap va kiém tra
trang thdi dudng truyén va Modem. Viéc s dung ngit nay lam cho chuong
trinh tré nén dé dang, ngin gon.

I- GiGi thiéu ngidt INT 14h cda Bios:

Bios truy cAp t6i khdi ghép n6i ndi ti€p nhd ngidt INT 14h v6i cdc ham nhu
sau:
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Ham: Vai tro.

00h Khi phd khéi ghép n6i ti€p

01h Giti mot ky tu

02h Nhan mot ky t

03h DPoc trang thdi ctia khoi ghép ndi tiép

04h Khdi phdt cdng ndi ti€p méS rong

05h Piéu khién truyén thong clia cidng ndi ti€p mG rong

Bios c6 thé di€u hanh t&i da 4 khdi ghép ndi ti€p, c6 tén tir COM1 d€n COM4
vdi ca dia chi nhu sau:

Khoi ghép ndi Dia chi co s6 Ngit ciing IRQ
COM1 3F8h IRQ4

COM?2 2F8h IRQ3

COM3 3E8h IRQ4 (hodc hdi vong)
COM4 2E8h IRQ3 (hodc hdi vong)

O muc do chuong trinh, ta c¢6 thé chon mot khdi ghép ndi ti€p bing cach gén
cdc ma tuong ung vao thanh ghi DX vd&i cac gia tri:

00h Cho COM1
01h Cho COM2
02h Cho COM3
03h Cho

COM4

* Phuc vu 00h: Khdi phdt khdi ghép ndi ti€p. Phuc vu 00h an dinh nhitng
thong s6 khdc nhau clia cdc khdi ghép ndi ti€p ciing nhu RS — 232C. b6 1a
céc thdng s0:

- S& baud: Téc d6 trao ddi thong tin

- Tin chidn 1é

- S6 bit dirng

Kich thudc ky tu hiy s6 bit ndi ti€p. Nhitng thong s6 nay dudc t& hgp trong
ma 8 bit, dugc dit vao thanh ghi AL, theo th tu cdc bit nhu sau:

+ D, Dg, Ds: mau ¢4 van tdc (tinh bing baud)
+ D4, D3: mi cua tinh chdn 1é

+ D,: ma ctia bit dirng

Dy, Dy: ma cua kich thuéc ky tu

Cédc ma trén theo bang sau:
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D, D¢ Ds Vantdc (bitpersec) D, D;  Tinhchinlé
0 0 0 110 0 0 Khoéng c6
0 0 1 150 0 1 Tinh 1é
0O 1 0 300 1 0 Khong c6
0 1 1 600 1 1 Tinh chin
1 0 0 1200
1 0 1 2400
1 1 0 4800
1 1 1 9600
D, Kich thuéc ky D, Dy Tinh chdn 1é
tu
0 Mot bit Stop 0 0 Khong dung
1 Hai bit Stop 0 1 Khong dung
1 0 7 bit
1 1 8 bit
e Phuc vu 01h: Gii mét ky ty

Ham nay glimot ky ty ra thi€t bi ngoai véi khdi ghép ndi ti€p. Mudn vay,
thuc hién chudi hanh dong sau:

- DPit s6 liéu tir khdi ghép ndi ti€p vao thanh ghi DX (vi du COMI vé6i 00h)
- Guima ky ty vao thanh ghi AL.

- Gti 01h vao thanh ghi AH.

- GoiINT 14h

Sau khi thuc hién chuong trinh con, thanh ghi AH chita k€t qua chuong trinh.
Néu:
- BitD; = 1, ky tu khdng dugc truyén di

- BitD; =0, ky tu di dudc truyén di

e Phuc vy 02h: Nhan mot ky tu. Trinh tw nhdn mot ky ty cling nhu trén, tdc

N

la:

Dit s6 liéu tir khdi ghép noi tiép vao DX.

bit gia tri AH bing 02h
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Goi INT 14h

K&t qua cua chuong trinh con 1a ky tv dugc glii vao khdi ghép ndi ti€p trong

thanhghi AL. Thanh ghi AH ciing chita k€t qua clia viéc thyc hién chuong

trinh nhu trudng hgp AH = 01h, titc 1a:
Bit D;=1, ky tu khong ty nhan
Khi D;=0, ky tu da dugc nhan.

e Phuc vu 02h: Poc trang thai ctia khdi ghép ndi.

Mu6n vay ciing phai theo céc trinh ty:
Dit s6 hiéu khoi ghép ndi vao DX
bidt 03h vao AH

K&t qua cédc chuong trinh con Ia:

Trang thdi clia dudng day (ctia khoi ghép ndi) dugc dit trong thanh ghi AH,

c6 cac bit nhu hinh dudi.

Trang thdi cia Modem dugc dit trong thanh ghi AL nhu hinh dudi:

Bit | Y nghia Bit | Y nghia

D, | Vugt qua do tré D, | Tin hiéu clda séng mang
=0: Khong c6 sai s = 0 Khong dugc phat hién
=1 C6 sai s6 = 1 b2 dugc phét hién

D¢ |Thanh ghi  dich D¢ | Chi bdo chudng
chuyén = 0 Khong reo chudng
=0 Thanh ghi ban = 1 Reo chudng
=1 Thanh ghi rdi

Ds | Thanh ghi dgi Ds | Thi€t bi diu cudi clia thanh ghi da sin
=0 Thanh ghi ban sang
=1 Thanh ghi rdi =0 Modem khong sin sang

=1 Modem sin sang
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D, |Ngit bdi tin hiéu| |D, | S&nsang phdt (truyén)
Break = 0 Chua sdn sang
=0 Khong biét =1 S&n sang
=1 C6 tin hiéu Break
D; | Giao thic D; | Tin hiéu séng mang da thay d6i
= 0 Khong c6 16i =0 Khong thay ddi
= 1 C6 15i = | Thay d8i
D, | Tinh chdn1é D, |Pudng chi bio chudng thay ddi
= 0 Khong co 16i = 0 Khong thay d6i
=1 C6 16i =1 C6 thay ddi
D, |S6 liéu D, |DPudng diy “tram s liéu sin sang” da
= (0 Khong c6 tran thay d6i
=1 Bitran =0 Khong c6 thai
=1 C6 thay ddi
Dy | S8 liéu da sin sang D, |Pudngdiy “sin sang truyén” da thay d6i

= 0 Khong c6 sd liéu
sdn sang

=1 C6 SO liéu sin

sang

= 0 Khong thay d6i
=1 Thay d6i
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CHUONG 111

THIET KE VA THI CONE MODUL
GIAO TIED MAY TIiNH VCi KIT S031

3. GIGI THIEU VI MACH GIAO TIEP MAX 232

Vi mach MAX 232 cia hing MAXIM la mot vi mach chuyén dung trong giao
dién ndi ti€p v6i mdy tinh. Chiing c6 nhiém vu chuyén ddi mic TTL & 18i vao thanh
mic +10V hodc —10V & phia truyén va cdc mic +3..+15V hoic -3..-15V thanh mifc
TTL & phia nhin.

Cl+ [] O ] vcc
V+ [] ] GND
Cl - [ ] M ] TiouT
C2+ [ ] A ] RIIN
C2- ] >2< ] RIOUT
V- [ ] 3 ] TIIN
T20UT [ | 2 ] T2IN
R2IN [ ] ] R20UT

Vi mach MAX 232 ¢6 hai bd d¢m va hai bd nhan. Pudng din diéu khién 16i
vao CTS, diéu khién viéc xuat ra dit liéu & cdng ndi ti€p khi cAn thiét, dugc ndi véi
chian 9 ctia vi mach MAX 232. Con chan RST (chin 10 ctia vi mach MAX ) ndi véi
dudng din bit tay d€ diéu khién qud trinh nhan. Thudng thi cic dudng din bit tay
dugc ndi véi cdng noi ti€p qua cac cau ndi, dé khi khong ding dén nita c6 thé hé
mach cdc cau ndy. Cdch truyén dit liéu don gidn nhat 1a chi dung ba dudng din TxD,
RxD va GND (mass)

THIET KE VA THI CONG MODUL GIAO TIEP

1. So db k&t ndi
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*So do két ndi gitta cong COM vdi KIT Vi diéu kbhién 8051 :

10
11

2. So db thuc thuc t&

RXD
TXD MAX o
2 RXD |2 O
8 o
nm o ™ |63
T 5 T @
I L
T T
5V
Y
] o —
10uF ] —
+| - —
N $+ 10uF -
10uF 2 L O led P3.0 /] —
T — | " |[p3.1 1 -
10uF ,E+ 4 _3 ] -
MAX-232 E E
10uF ' MCS-8051
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CHUCONG 1

GIOI THIEU NGON NGU HQP NGU

1. NGONNGU MAY VA HQP NGU

Chuong trinh 12 mot t€p 1€nh dugc dua vao bd nhd cho mdy thyc hi€n.
Céc 1énh c6 thé dugc thé hién theo nhiéu dang (ngdn ngit) khic nhau, dang cd
bdn nhit ma mdy (CPU) c6 thé hi€u ngay goi 12 ngdn ngit mdy (Machine
Language). Tuy theo CPU ma ngdn ngit mdy c6 mot dang nhat dinh, diéu d6
c6 nghia v6i mot loai CPU ¢6 modt ngdn nglt mdy ri€ng. Sau ddy la mdt doan
chuong trinh ngén ngt mdy thudc ho Intel 8086/80x86 :

Lénh Dang thap luc phan Dang nhi phan

1 B4 02 1011 0100 0000 0010

2 80 C2 30 1000 0000 1100 0010 0011 0000
3 50 0101 0000

DPoan chuong trinh trén gdm 3 ciu 1énh ¢6 chiéu dai lan luge 1a 2, 3 val
byte. Byte diu tién goi 1a ma 1énh hay tdc tir (Operation Code) xdc dinh tdc
vu ma CPU phai thyc hién, phin con lai 1a tdc t6 (Operand) xdc dinh dit liéu
hoic ndi chita dif liéu ma 1énh tic dong vao. Chiéu dai cdc ciu 1énh theo qui
dinh cta CPU.

DPé€ c6 thé 1ap trinh véi loai ngdn ngit nay, 1ap trinh vién phai biét vé td
chifc cia mdy dang st dung.

Vi 1a ngdn ngit riéng cia mdy nén chuong trinh vi€t bing ngdn ngit nay
thuc hién rdt nhanh va chi€m it chd trong bd nhé tuy nhién vi chuong trinh
vi€t dudi dang nhi phan nén rat khé vi€t va khé nhé d&é nham 14n.

Hdgp ngt (Assembly Language) 1a mot loai ngdn ngit gitp lap trinh vién
vi€t chuong trinh d€ dang hon thay cho ngdn ngit may. Hgp ngit ¢6 dang nhu
ngoén nglt may tic 1a mdt 1€nh hgp ngit tuong duong véi mot 1€nh ciia ngdn
ngit mdy va ciing c6 thé mot Iénh hgp ngit tuong duong vSi nhiéu 1énh ngon
ngit mdy nhung khic véi ngdn ngit may & chd thay vi viét chuong trinh dudi
dang nhi phin ngudi ta ding mot s6 ky hiéu tugng trung dé nhé nhu MOV la
1énh chuyén, ADD la 1&énh cong, SUB la 1€nh trr. Vi du 3 1€nh ngdn nglt mdy
§ trén c6 thé vi€t dusi dang hgp ngit nhu sau:

Lénh Dang ngdn ngit may Dang hgp ngit
1 B4 02 MOV AH, 02h
2 80 C2 30 ADD DL, 30h
3 50 PUSH AX
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Di nhién 12 mdy khong thé hi€u dugc chuong trinh viét biing hgp ngit
nén phai qua giai doan dich, d€ dich chuong trinh tir hdp ngit sang ngoéng ngi
mdy. Chuong trinh lam nhi€ém vu dich mdt chuong trinh sang ngoén ngit mdy
goi 12 trinh hgp dich (Assembler ). Chuong trinh vi€t bing hdp ngit goi la
chuong trinh ngudén( hay gdc —sourse program ) va chuong trinh dudi dang
ngdn ngit mdy dich tir chuong trinh ngudn goi 1a chuong trinh dich (hay ddi
tugng -object program) nhu so do sau:

Trinh ngudn Trinh hgp dich Trinh ddi tugng
(Source program) "|  (Assembler) "| (Object program)

TAO VA CHAY CHUOGNG TRINH HGP NGU

Pé€ tao va chay mot chuong trinh hgp ngit ban cAn c6 mot trong cic bod
trinh hgp dich nhu Turbo Assembler clia hing Borland International (gdm
trinh hop dich TASM.EXE va trinh lién k€t TLINK.EXE ) hoic Microsoft
Assembler clia hing Microsoft (gdm trinh hgp dich MASM.EXE va trinh lién
k&t LINK.EXE) ngoai ra con mdt sd tip tin khic trong cidc bd chuong trinh
nay. Du dang s dung ciia hing nao cling phai theo qui trinh sau:

Bué6c 1: Trude hét ban cAn c6 mdt trinh soan thdo vin ban d€ tao chuong
trinh ngudn hdp ngit nhu NC (Norton Commander), Turbo trong Turbo
Pascal..., sau khi soan dugc ghi 1€n dia thanh mdt tdp tin c6 ho 1a ASM (vi du
HELLO.ASM)

Budc 2: Dich chuong trinh da soan (HELLO.ASM) véi trinh hgp dich
TASM.EXE (d6i véi st dung bo dich ctia hang turbo). Sau khi dich trén dia sé&
c6 mot tp tin mdi goi 1a tip ddi tugng (HELLO.OBJ) dong 1&énh dich chuong
trinh nhu sau:

CA\TASM HELLO.ASM

Turbo Assembler Version 2.01 Copyright (¢) 1990 Borland International
Assembling file: hello.asm to hello.obj

Error message: None

Warning message: None

Passes: 1

Remaining memory: 370k

Thong bdo trén cho biét chuong trinh ctia ban khong c6 16i sai. Néu cé,
phai stra lai chuong trinh (v6i trinh soan thdo ) va cho dich lai. Bay gid trén
dia clia ban c6 hai tap tin HELLO.ASM (chuong trinh ngudn do ban tao ra) va
HELLO.OBJ (tap tin d6i tugng). N&éu chuong trinh khong 16i thi qua budc 3

GVHD: NGUYEN PINH PHU SVTH: NGUYEN NGOC TOAN




Luan Vian Tét Nghiép

Budc 3: Lién két chuong trinh v6i trinh lién két TLINK.EXE. dong 1énh
thuc hién lién két nhu sau:

C:\TLINK HELLO.OBJ
Turbo Link Version 3.01 Copyright (c) 1990 Borland International

Né&u chuong trinh clia ban khong c¢6 16i sai, TLINK sé& tao tip thuc hién
HELLO.EXE.

Budc 4: Cudi cung 1a thyc hién chudng trinh ctia ban. Qui trinh tao va
thyc hién chuong trinh ¢6 thé tém tit nhu & hinh sau:

Trinh ngudn Trinh ngudn
(trén gidy) Trinh soan thdo (trén dia —ASM)

A
A

A 4

TASM.EXE Tap ddi tugng
(dich chuong trinh ) (.OBJ)
\ 4
TLINK.EXE Trinh dich
(lién k&t chuong trinh (.EXE)
CU PHAP LENH HQP NGU

Chuong trinh hgp ngit gdm nhi€u 1énh, mdi 1énh viét trén modt dong.
Lénh hgp ngit phan lam hai loai 12 chi thi va chi dan. Chi thi 1a Iénh sé& dugc
dich sng ma mady, tic 1a 1énh s& dugc thi hanh, con chi din ( con goi 1a 1énh
gid) chi 12 1énh huéng din trinh hgp dich trong qué trinh dich chuong trinh.
Dang tong ctia mot 1énh gdm 4 chuong trinh nhu sau:

<tén> <tdc tir> <téc t0> < ;ghi chi>
vd: DoAddition: ADD AX, DX ;Tang AX lugng DX
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Cédc trudng hgp cdch nhau it nhat 1a mot khodng tring hodc ki tu nhdy
(Tab)

a/ Truong té€n

Trudng tén c6 thé 1a nhin (Label ) hoic ki hiéu (Symbol). Nhin 12 mot

tén dai dién cho mot vi tri trong chuong trinh (trudng hdp nay cé dau :

theo sau), hodc tén thi tuc (chuong trinh con) hodc tén bi€n ving nhd

chita dit ligu ).

b/ Trudng tic td

Trudng tac tif 1a tén ggi nhd clia 1énh. N€u l1a chi thi nhw MOV, ADD, ...

thi Iénh s& dugc dich sang ma may con néu la chi din nhuw ENDS, PROC,

.. thi d6 1a 1énh huéng dan trinh hgp dich trong qud trinh dich chuong

trinh sang ma may.

¢/ Trudng tic to

Trudng tic t& x4c dinh dit liéu s& dudc xi& 1y bdi 1énh. Lénh c6 thé c6

hoic khong c6 tic t6. Néu c¢6 hai tic td thi chiing cdch nhau bing dip

phiy, tdc to thi nhat (tir trdi qua ) goi 12 tdc t& dich, tdc t& thi hai goi 14

tdc td ngudn.

d/ Trudng ghi cha

Sau mdi ciu 1énh c6 thé viét dong ghi chii sau ddu chAm phiy véi much

dich 1a @€ gidi thich ¥ nghia clia 1énh

KHAIBAO DU LIEU

Dif liéu trong chuong trinh déu dugc chuyén sang dudi dang nhi phan,
tuy nhién ban cé thé viét dudi dang thio phin, thip luc phan hoic chudi ky tu

a/ Céch vi€t s

Trong cdc chuong trinh binh thudng dudc hi€u 13 thap phan, khi cin c6

thém chit D hoidc d ding sau s& (vi du 10,10D, 10d ) déu c6 gid tri nhu

nhau

S6 viét theo hé thiap luc phan két thiic bing chit H hoic h phdi bit diu la

mot sd (vi du 10h, 10H, 2F8h, 2F8H)

S6 nhi phan két thic bing B hodc b (vi du 1001b, 1001B )

b/ Chudi ky tu

Ky tu¢ ho#ic chudi ky tu phdi rao giita hai ddu nhdy don (‘) hoic dau

nhdy kép(“) (vi du ‘Hello’,”hello”,’A’, “A” ) cic ky tu dugc chuyén

thanh ma ASCII twong ng, do d6 ‘A’,”A” ,41h hoic 65 déu cé nghia

nhu nhau.

¢/ DPinh nghia dir li¢u

Céc chi din thong dung dung dinh nghia dit liéu ki€u byte, tir (2 byte —

Word ) hodc tu kép (4 byte — Double word ) nhu sau:

Nhan DB tri, tri, ;byte
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Nhan DW tri, tri, sword
Nhan DD tri, tri, ;double word

V6i nhin 12 tén ving nhé (con goi 12 bi€n, thuc chat 1a dia chi tugng
trung clia ving nhé va dugc chuyén thanh dia chi that sau khi dich
chuong trinh ) dugc dinh nghia véi kich thuGe 1 byte (DB ), 2 byte (DW )
hoiic 4 byte (DD ). Mdi tri ghi trong phan tdc t& sé& 1a tri dugc gdn cho
ving nhé dugc cAp phat. N&u thay tri biing dau ? thi sé khong gin tri cho

ving nhé

Vd:B DB 5 c6 nghia Ia viing nhé dugc cAp phatcd dia chi 1a
B, chi€m 1 byte va cé trila 5

Vd: W DW 10 c6 nghia 1a ving nhé dugc cap phdt c6 dia chi 1a

W chi€m 2 byte va c6 gi4 tri 1a 0Ah (W 12 0A con W+1 12 00 )

d/ DPinh nghia hiing

Thay vi viét truc ti€p cdc hing s6 hodc chudi trong chuong trinh, ta c6
thé dit tén (goi 14 ki hiéu ) cho riing & ddu chuong trinh, sau d6 chi can
dung céc tén d6 thay cho cdc hing. Cdch dit tén cho hing nay lam
chuong trinh d& doc va dé& hi€u hon véi cd phip sau:

Tén EQU Hing

Vd:

CR EQU 0ODh

LF EQU OAh

STR  EQU ‘Du lieu nhap sai!!!!’

Sau d6 c6 hai dong sau la tuong duong

MESS DB STR, CR, LF,’S’

MESS DB  ‘Dulieu nhap sai!!!!’, ODh, 0Ah, ’$’

CAU TRUC CHUONG TRINH

Nhu da trinh by, chuong trinh ma mdy gdm 3 phan chita trong 3 doan 1a
doan ma dif liéu va ngin x&p do d6 trinh hdp ngit ciing dugc td chifc tuong tuf
v4i céc 1€nh thich hogp.

a/ Ki€u by nhé

Kich thudc bd nhé dung cho doan ma va dit liéu dugc xdc dinh bing
chi din MODEL nhv sau:

MODEL ki€u

Véi ki€u la:

o TINY

M3 va dit liéu nim cho pham vi mot doan
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e SMALL
M3 ndm trong mdt doan 64K nhung dif liéu § trong pham vi mot doan
64K
¢ COMPACT
M3 trong pham vi mot doan 64K va dit liéu c6 thé 16n hon 64K
Thudng c6 it chuong trinh nao c6 ma hoidc dit liéu 16n hon 64K nén kiéu
SMALL la di. Ki€u TINYdung d€ dich chuong trinh sang dang .COM.
b/ Poan ngin x&p
Poan ngiin x&p khai b4o kich thuc viing ngiin x&p vdi chi dan :
. STACK Kich Thuéc
Kich thudc 1a do 16n ngin x&p tinh bing byte, n€u khong ghi s& mic
nhién 13 1024. Vi du sau khai bdo vliing ngiin x&p 256 byte
. STACK 100h
¢/ Poan dir li€u
Poan dif liéu dung khai b4do bi€n hoidc hiing bit diu bing chi din

.DATA. Vidu:
. DATA
CR EQU 13
LF EQU 10
VungNhol DW 2
VungNho?2 DW 3
ThongBao DB ‘CHUONG TRINH ABC”

d/ Poan ma

Poan mi chia cdc 1énh clia chuong trinh bit dau bing chi din :
. CODE

Lénh cudi cung clia chuong trinh 13 chi din END. Tém lai mot

chuong trinh hdp nglt thong thudng c6 dang sau:

. MODEL SMALL

.STACK 100h

.DATA

; phan khai bao dif liéu

. CODE

; phﬁn 1énh

END
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CHUONG 2

GICI THIEU NGON NCU LAP TRINH
VISUAL C++

I. TOng auan ngdén ngii visual ¢

Tai thdi diém hién nay da c6 ra't nhiéu ngdn ngir 1ap trinh khac nhau phuc vu
cho nhiéu muc dich khic nhau, tly vao @#ng dung cu thé ma ngudi lap trinh s& si
dung mot ngdn ngif ndo ma minh biét d€ vi€t chuong trinh.

Trong cudn Luin vin t&t nghiép nay dé€ tao phin giao dién cho chuong trinh
t6i st dung ngdn ngit 14p trinh Visual C++ mdt ngdn ngit kha phd bi€n hién nay.

Visual C++ 12 mdt ngdn ngit 1ap trinh truc quan né dua trén nén tdng cla
Ngon ngit C/C++ vi th€ nhitng ai di bi€t d€n ngdn ngit C/C++ déu cé thé tu
hoc va tw vi€t cho minh mot chuong trinh. Pay 13 ngdn ngit chay trén moi
trudng Windows va c6 thé lién k&t véi cdc chuong trinh trong mdi trudng Dos

2. Cach viét mot chucng trinh bang visual c++

Toi khong thé gidi thiéu mot cdch ddy di vé Visual C++ nhung c6 thé tém tit
qué trinh vi€t chuong trinh biing Visual C++ nhu sau:
Budc 1: Thiét k& giao dién
Budc 2: Vi€t ma 1énh

D Poi véi bude thi€t k& giao dién, ban sé thiét k&€ “bd mit“ clia chuong
trinh. Ban diing cdc cong cu Visual C++ d€ dua cdc d6i tugng khic nhau
(nhu 13 cdc nit bAm, thanh cudn, niit radio...) vao trong ctta s chuong trinh
clia ban. Pic biét trong phan thi€t k&€ giao dién ban khong phdi viét mot
ma lénh nao.

[ Poi v6i bude viet ma 1énh ban dung trinh soan thdo clia Visual C++ va
ngdn ngif 14p trinh C++ dé€ vi€t mi 1énh cho chuong trinh
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CHUONG 3

CHUONE TRINH
CHUONG TRINH GIAO DIEN

CAC MA LENH VIET CHO CHUONG
TRINH GIAO DIEN

¢ HIEN THI FILE
void CLUANVANTOTNGHIEPDoc::Serialize(CArchive& ar)

{
if (ar.IsStoring())

{
// TODO: add storing code here

// TODO: add loading code here
}

// Calling the base class CRichEditDoc enables serialization
/I of the container document's COleClientltem objects.
m_bRTF=FALSE;
CRichEditDoc::Serialize(ar);

}

¢ CHUYEN POI FILE ASM THANH LILE LIST

void CChildFrame::OnCovertlst()

{
// TODO: Add your command handler code here
system("C:\\LVTNWASMS1 TEST1.ASM ");
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¢ CHUYEN POI FILE OBJ THANH FILE HEX

void CChildFrame::OnConverthex()

{
/I TODO: Add your command handler code here
system("C:\\LVTNWRLS51 TEST1.0BJ");
system("C:\\LVTN\OH TEST1.0BJ");

}

¢ GOI CHUGNG TRINH MAY TINH TRG GIUP CHO VIEC POI CAC
CO SO KHAC NHAU
void CLUANVANTOTNGHIEPView::OnCalCulator()
{
// TODO: Add your command handler code here
system("Calc.exe");

}

¢ GOI CHUGNG TRINH TRUYEN TUNG BYTE Ki TU
void CLUANVANTOTNGHIEPView::OnTransmitted()
{
/I TODO: Add your command handler code here
system("C:\LVTNWTERMINAL.EXE");

}

¢ GOI CHUONG TRINH TRUYEN FILE DU LIRU (*.HEX)
void CChildFrame::OnLoadfile()
{
// TODO: Add your command handler code here
system("C:\LVTNWTERMINA3.EXE");
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CHUONG TRINH TRUYEN DU LIEU
TRUYEN €IUA 2 KIT VI PIEU KHIEN

1. LUUPO
+ BEN KIT VDK TRUYEN: BEGIN

A 4

KHOI TAO 8051 G CHE PO
GIAO TIEP NOI TIEP

vy

A 4

NAP PIA CHI QUAN LY VUNG DU LIEU CAN
TRUYEN

KIEM TRA BEN NHAN SAN
SANG ?

TRUYEN TUNG BYTE

KIEM TRA DU LIEU CAN
TRUYEN HET CHUA ?

END
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¢ BEN KIT VPK 8051 NHAN:

BEGIN

A 4

KHOI TAO 8051 G CHE PO
GIAO TIEP NOI TIEP

vy

A 4

NAP PIA CHf QUAN LY VUNG DU LIEU TRUYEN
PEN

KIEM TRA BEN PHAT SAN
SANG CHUA ?

NHAN TUNG BYTE

KIEM TRA D/C QUAN LY VUNG
DL TRUYEN PEN

HET CHUA 2

END
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2. CHUONG TRINH
¢ BENKIT VDK TRUYEN:
org 5000h
mov [E,#00h ;khoi tao khong cho phep ngat
mov tmod,#20h
mov thl,#-13 ;timer mode 2, 2400baud
setb trl ;cho phep chay
mov scon,#0fch ;khoi tao truyen data mode 3
mov dptr,#6000h  ;nap dia chi quan li vung ma
x2:  jbpl.1,x2 ;neu bang 1 thi cho
movx a,@dptr ;lay du lieu de truyen di
mov sbuf,a ;gol len thanh ghi dem
x1:  jnb ti,x1 ;kiem tra ti vi sau khi goi 1 byte thi ti=1

;neu dung bang 1 thi xoa de goi tiep byte thu 2
clr ti
inc dptr
mov a,dpl
cjne a,#0ffth,x2
mov a,#76h
mov dptr,#0c000h
movx @dptr,a
sjmp $
end
¢ BENKIT VDK 8051 NHAN:
org 5000h
setb pl.1
mov [E,#00h ;cam ngat
mov tmod,#20h
mov thl,#-13
setb trl
mov scon,#0fch ;khoi tao giao tiep noi tiep
mov dptr,#6000h
xr2: clrpl.1
xrl: jnbri,xrl
clrri ;xoa vi da co du lieu
mov a,sbuf ;lay du lieu tu may phat goi toi
movx @dptr,a ;cat du lieu
inc dptr
mov a,dpl
cjne a,#0ffth,xr2
mov a,#7%h
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mov dptr,#0c000h
movx @dptr,a
sjmp $ ;nhay tai cho
end
;RxD cua may phat va RxD cua may thu duoc noi voi nhau lam duong truyen
data
;TXxD cua may phat va TxD cua may thu duoc noi voi nhau lam xung clk

TRUYEN DU LIEU TU MAY TIiNH PEN KIT VDK 8031

B1. TRUYEN TUNG BYTE Ki TU TU MAY TiNH PEN KIT VDK

1. LUU b

¢ BEN TRUYEN (MAY TINH)
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BEGIN

A 4

THIET PAT PIA CHi VUNG DU LIEU CUA
CHUONG TRINH, LUU VA CAI PAT CAC NGAT
CUA MAY TINH , PAT PHUGNG THUC GIAO
TIEP CHUAN (2400 b/s, 8 bit, None Parity, 1 Stopbit)

A 4

HIEN THI MENU CUA CHUGNG TRINH

A

PHIM F1 # PHIM
F1, F9
KIEM TRA CO PHIM
NAO PUGC NHAN ?
\ 4
GOI CHUONG TRINH HIEN
) THI VA TRUYEN KI TU
PHIM F9 PUGC NHAN

END
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o BENNHAN (KIT VI PIEU KHIEN 8051);

BEGIN

A 4

KHGI TAO 8051 G CHE PO GIAO TIEP
NOI TIEP NOI TIEP

NAP PIA CHI QUAN LY VUNG DU LIEU
SE bUCC GUI TGI

NHAN TUNG BYTE BUGC GOI TOI

NO

KIEM TRA XEM PA
HET PIA CHI QUAN
LY VUNG DL

YES

END

2. CHUONG TRINH

¢ BEN TRUYEN (MAY TiNH):
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CHUGNG TRINH TRUYEN TUNG BYTE Ki TU TU MAY TiNH

; STACK
stack segment stack
db 300 dup('?)
stack ends
jm e DATA e
Data Segment
;Messages
MENU_MS db  ",0dh,0ah
db ",0dh,0ah
db "“* THE TRANSMITTED CHARACTERS * ,0dh,0ah
db "% _-> Press <F1> To Redisplay This MENU ** ',0dh,0ah
db "% _-> Press <F9> To Exit This Program ** ’, Odh,0ah
db 'Input characters from keyboard:'
db '$'
PROT_MS db ",0dh,0ah

ERR1_MS db 0dh,0ah,"*** Cannot Transmit ***',0dh,0ah

;PROGRAM PARAMETER STORAGE

CARD_BASE dw  03f8h ;Address of RS 232 card for all
harware

;type except
INT NUM db Och :Offset in Bios table as follows

SETUP_BYTE db Obbh ;:Default value
;Origin interrupt vector address to restore on exit
O_INT SEGdw  0000h ;segment
O_INT_OFFdw  0000h ;offset

2

;circular buffer and pointers:

CIRC_BUF db 20 dup(00h) ;Circular buffer
dw O

DATA_IN dw 0 ;imput pointer
DATA_OUTdw O ;output pointer
DATA Ends
T CODE  —- o
CODE SEGMENT

ASSUME CS:CODE
START:

GVHD: NGUYEN PINH PHU SVTH: NGUYEN NGOC TOAN




Luan Vian Tét Nghiép

;Establish addressability of program's data Segment
mov ax,data
mov ds,ax
assume ds:data
mov e€s,ax
assume es:data

;Display MENU at cursor
mov dx,offset menu_ms ;messages
call show_message

;Examine Ram location FOOO:FFFE to determine IBM hardware
push ds ;Save program DS
mov dx,0f000h
mov ds,dx
mov al,ds:[Offfeh] ;Code to AL

:Get addr of the RS232 card from BIOS data area

mov dx,0 ;Bios data area segment
mov ds,dx ;Data segment to Bios area
mov ¢x,ds:0400h ;Offset card 1

pop ds ;Restore program ds

mov Card_Base,cx ;Save in program's data

;determine interrupt number:

; Obh IRQ4 all other hardware
cmp al,0fdh ;Code for PCjr
jne  Set_Address
mov int_num,0Obh

;Obtain and save the segment/offset of the original communications
;interrup installed on entry using Dos service number 53

;of Int 21h

Set_Address:
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mov
mov
int

ah,53 ;Dos service request number
al,Int. Num ;Interrup number (Obh or Och)
21h

;ES:BX = segment/offset of original handler

mov
mov

2

O_Int_Seg,es ;Save segment
O_Int_Off,bx ;and offset

;Insert address of the interrup service routine in the Bios
;Label for interrup service routine is: RS232_INT
;use DOS service number 37 of INT 21h

mov
mov
mov
push
push
pop
int
pop

ah,37 ;Dos service request number
al,int_num ;Machine interrup number
dx,offset cs:RS232_Int

ds ;5ave program data segment
cs

ds ;Set DS to segment base of
21h ;interrup service routine

ds ;Restore program's ds

;Set default communication parameters

mov al,10100011b ;Control code

mov ah,0 ;Bios request number

mov dx,0 ;Comml in all hardware types
int 14h ;Bios service request

call comm_on

call flush ;Flush keyboard buffer

Send and receive characters |
monitor funtion key I

Monitor:
mov ah,1 ;Code for read keyboard status
int 16h ;Bios service
jz ser_imp ;Nothing in keyboard buffer
jmp char_typed ;Character in keyboard buffer

2
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;Delay loop to allow interrupt to occur

Ser_imp:
sti
mov ¢x,50
Delay: nop
nop
loop delay

2

cli

mov bx,data_out
cmp bx,data_in
jne new_data

sti

jmp Monitor

S |

;interrupt on

;Interrup off while reading pointer
;Compare pointers

;New data item or items
;Interrup on
;Reapeat cycle

;Receive character type from keyboard buffer

char_typed:
mov ah,0
int 16h
;Test for <F1> and <F9> keys
cmp ax,3b00h
jne test_f9
jmp show_menu
Test_F9:
cmp ax,4300h
je dos_exit
jmp show_and_send

Dos_Exit:

;Communications interrupts OFF

call Comm_Off

2

;Code for read keyboard char
:Bios service

<FI1>
;<F1> key pressed
;<F9>

;<F9> key pressed

;Restore orginal interrupt vector for communications interrup number
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mov ah,37 ;Dos service request number
mov al,int_num ;Machine interrup number
mov dx,o_int_off :Offset to DX
mov ax,o_int_seg ; Segment
mov ds,ax ;to DS
int 21h
:Exit
mov ah,76 ;Dos service request number
mov al,0 ;:No return code
int 21h ;Exit to dos
jmmmmmmmmmmmmmmmmmmooe I
;Redisplay Menu |
jmmmmm e I
Show_Menu:
mov dx,offset menu_ms
call show_message ;Display message routine

jmp monitor

New_Data:
lea si,circ_buf ;Circular buffer address
mov bx,data_out ;Output pointer
add si,bx ;Buffer start +displacement
mov al,byte ptr[si] :Get character

2

;Update output pointer

inc bx ;Bump

cmp bx,20 :Pointer overflows buffer?

jne ok_out_ptr

mov bx,0 ;Request to start of buffer
Ok_Out_Ptr:

mov data_out,bx ;Update

;Display byte taken from buffer
sti
call tty
jmp monitor

2
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Show_Protocol:
mov dx,offset prot_ms
call show_message ;Display message routine
jmp monitor

; Output and Display |

jmmmmmm oo |

Show_and_Send:

;Send through RS-232c line

;Wait loop for tranmitter holding register empty

mov ¢x,2000 ;Prime wait counter

push ax ;Save character to transmit
Thre_Wait:

mov dx,card_base

add dx,5 ;Line status register

in al,dx ;Get byte at port

jmp short $+2 ;Thre bit set?

test al,20h

jnz ok_2_send
loop thre_wait

;Wait period timed out,display error message and exit
pop ax ;:Restore stack
mov dx,offset err]l _ms
call show_message :Error to screen
jmp monitor

Ok_2_ Send:

pop ax ;Retrieve byte
;Place in transmitter hoding register to send

mov dx,Card_Base ;THR register

out dx,al :Send

jmp short $+2 ;1/0 delay
;Display character

call tty

jmp monitor
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; PROCEDURES |

Comm_On proc near

;Set communication line for interrupt operation received data
cli ;interrupt off

;Reset buffer pointer to start of buffer
mov data_in,0
mov data_out,0

;Set dx to base address of RS 232 card from BIOS
mov dx,card_base

;Init mode control register for data terminal ready

;(bit 0) request to send (bitl) and output 2 (bit3)

;DX is still holding port address

mov dl,0fch :MCR address
mov al,00001011b :Bit 0,1 and 3 set
out dx,al

jmp short $+2
;Set bit 7 of the line control register (DLAB) to access
;the interrupts enable register at xF9h

mov dl,0fbh ;XFBH =line control register
in al,dx ;Read byte at port

jmp short $+2 ;1/0 delay

and al,7th :Reset DLAB

out dx,al :Write to LCR

jmp short $+2 ;1/0 delay

2

;Enable interrupts for DATA READY only

mov dI,0f%9h ;Interrupt enable register
mov al, 1 ;Data ready interrupt

out dx,al

jmp short $+2 ;1/0 delay

;Enable communications interrupts by resetting the bits
;corresponding to the irq3 and iqr4 line on the interrupt mask
;register(port address =21h)

in al,21h ;Read byte at port
jmp short $+2 ;1/0 delay

and al,0e7h :Reset bit 3 and bit 4
out 21h,al
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jmp short $+2 ;I/o delay

;Reenable interrupt
sti
ret
Comm_on

Comm_off proc near
;Disable communications interrup by setting for irq3 and iqr4 line
;on the interrupt mask register (port address=21)
in al,21h
or al,18h
out 21h,al
jmp short $+2
ret
Comm_off Endp

;Set bit 3 and 4

Show_Message proc near
;Display string ->by the DX register using Dos function 09h

mov ah,9 ;Service request number
int 21h ;Dos interrupt
ret

Show_Message

tty proc near
;Display character or control code at cursor position
tty_one:
push ax ;Save character
mov ah,14 ;Bios service request number
;for ASCII teletype write
mov bx,0 ;Display page
int 10h ;Bios service request
pop ax

2

;Test for carriage return and add line feed
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cmp al,0dh
jne not_cr
mov al,0ah
jmp tty_one

flush proc near
flush_1:

mov ah,1

int 16h

jz no_old_chars
;Flush old character

;Bios service request code

mov ah,0

int 16h

jmp flush_1
no_old_chars:

ret
flush endp
get_key proc near

mov ah,0 ;Bios service request number

int 16h

ret
get_key endp
e I
; Interrupt Service Routine I
e I
rs232_int:

sti ;interrupt on

:communications

;Save register to be used by the service routine

push ax
push bx
push dx
push di
push ds
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;Set Ds establish addressability of main program data

mov dx,data

mov ds,dx

assume ds:data
;Check line status register for reception error and data ready
Data_check:

mov dx,card_base

mov dl,0fdh ;line status register
in al,dx ;Read port byte
jmp short $+2 ;1/0 delay

:Check for error codes
test al,1eh

jnz data_error

jmp data_check
data_error:

mov al,'?' ;Error symbol

jmp store_byte
;Pull data from the receiver data register and store in
;the circular buffer

Data_Ready:
mov dl,0f8h ;RDR
in al,dx ;Get byte
jmp short $+2 ;1/0 delay
and al,7th ;Mask off high bit

2

;Place byte in circular buffer

Store_Byte:
lea di,circ_buf ;Buffer pointer
mov bx,data_in ;Input pointer
add di,bx ;Point Di to active byte

mov byte ptr[di],al ;Store in Circ_Buf
;Index input pointer. Reset if pointer overflows buffer
inc bx ;Bump pointer
cmp bx,20 ;Past end of buffer ?
jne ok_in_ptr
;Reset pointer to start of buffer
mov bx,0
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ok_in_ptr:
mov data_in,bx ;Store new pointer displacement

;9ignal end of -interrupt to the interrupt command register

mov al,20h ;Code
out 20h,al ;EOI port address
jmp short $+2 ;1/0 delay

;Requset register from stack
pop ds
pop di
pop dx
pop bx
pop ax
;Return from interrupt
iret
code ends
End start

¢ BEN NHAN (KIT VDK 8051):
org 5000h
setb pl.1
mov IE,#00h ;cam ngat
mov tmod,#20h
mov thl,#-13
setb trl
mov scon,#0fch ;khoi tao giao tiep noi tiep
mov dptr,#6000h
xrl: jnbri,xrl
clrri ;:xoa vi da co du lieu
mov a,sbuf ;lay du lieu tu may phat goi toi
movx @dptr,a ;cat du lieu
inc dptr
mov a,dpl
cjne a,#0ffth,xrl
sjmp $ ;nhay tai cho
end

B2. TRUYEN FILE DU LIEU TU MAY TiNH PEN KIT VDK

1. LUUDPO
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¢ BEN TRUYEN (MAY TiNH):

[ BEGIN J

A 4

THIET PAT PIA CHI VUNG DU LIEU CUA
CHUONG TRINH, LUU VA CAIPAT CAC
NGAT CUA MAY TiNH , SET PHUGNG THUC
GIAO TIEP CHUAN

»
P

A 4

HIEN THI MENU CUA CHUGNG TRINH

A

PHIM F1 PHIM F4
KIEEM TRA CO PHIM
NAO PUQC AN ?
\ 4
GOI CHUONG TRINH HIEN
) THI VA TRUYEN FILE AN
PHIM F9 DPINH

END
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¢ BEN NHAN KIT VPK 8051:

BEGIN

A

y

KHOI TAO 8051 G CHE PO GIAO TIEP
NOI TIEP

>
l

»
P

A

y

NHAN BYTE PAU TIEN TREN MOT
DONG CUA FILE

NO

SAO SANH = 3AH

YES

A 4

y

NHAN BYTE TIEP THEO

KTRA HET DU LIEU
TREN DONG

GVHD: NGUYEN PINH PHU

SVTH: NGUYEN NGOQC TOAN




Luan Vian Tét Nghiép

KIEM TRA HET DU
LIEU TREN FILE

END

2. CHUGNG TRINH
¢ BEN TRUYEN (MAY TINH)

CHUONG TRINH TRUYEN FILE DU LIRU (*.HEX)
Duya vao chuong trinh truyén tirng byte ki tur c6 sy thém vio mdt s6 ham

; TERMINAL.ASM
; STACK
stack segment stack
db 300 dup('?)
stack ends
; DATA
data segment
prompt db  'File name:$'
filename db 30 dup(0)
buffer db 512 dup(0)
buffrr db 512 dup(0)
handle dw ?
openerr db O0dh,0ah,'OPEN ERROR - COPDE'
errcode db 30h,'$’
;messages
MENU_MS db ' **TERMINAL PROGRAM**' 0dh,0ah
db '<F1> to redisplay this MENU',0dh,0ah
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db '<F4> to open file.hex and trasnmit',0dh,0ah
db '<F9> to exit the TERMINAL program',0dh,0ah
db Odh,0ah,'$'
PROT_MS db "',0dh,0ah
errl_ms db 0dh,0ah,"*** cannot transmit ***' 0dh,0ah
card_base dw  02f8h ;address of RS 232 card
inT_num db Och
setup_byte db  Obbh ;Origin
O_int_seg dw  0000h ;segment
O_int_off dw  0000h ;offset

;circular buffer and pointer:
circ_buf db 20 dup(00h)

dw 0
data_in dw 0 ;imput pointer
data_out dw 0 ;output pointer
data ends

phin code giong cé thay ddi nhu sau:
et CODE  -------mmmemmmme e

;Receive character type from keyboard buffer

char_typed:

mov ah,0 ;Code for read keyboard char

int 16h ;Bios service
;Test for <F1> ,<F4> and <F9> keys

cmp ax,3b00h <F1>

jne test_f4

jmp show_menu ;<F1> key pressed
Test_F4:

cmp ax,3e00h

jne test_F9

jmp tran_file ;<F4> key pressed
Test_F9:

cmp ax,4300h ;<F9>

je dos_exit

jmp show_and_send ;<F9> key pressed

2

Phan procedure thém vao mét sé6 chuong trinh con
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; PROCEDURES I
T I
tran_file:

call get_name ;doc ten file

lea dx,filename :dx chua offset cua ten file

mov al,0

call open

jc open_error
mov handle,ax

read_loop:
lea dx,buffer ;tro toi vung dem
mov bx,handle ;lay the file
call read ;doc file,AX = so byte doc duoc
or ax,ax ;ket thuc file
je pexit ;dung, ket thuc file
mov cX,ax ;CX chua so byte doc duoc
call display ;hien thi file
jmp read_loop ;lap lai
open_error:
lea dx,openerr ;lay thong bao loi
add errcode,al
mov ah,9
int 21h ;hien thi thong bao loi

;output and display
:show_and_send:
pexit:
mov ¢x,2000
pthre_wait:
mov dx,card_base
add dx,5
in al,dx
jmp short $+2
test al,20h
jnz pok_2_send
loop pthre_wait
;wait period timed out,display error message and exit
mov dx,offset err]l _ms
call show_message
jmp ppexit
pok_2_send:
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call con_hex ;gol chtr con chuyen sang so hex
lea dx,buffrr
mov ¢x,256
call display
mov ¢Xx,256
;place in transmitter hoding register to send
mov dx,card_base
lea di,buffrr ;tro toi vung dem
ppl: mov al,[di] ;lay byte data
out dx,al
jmp short $+2
call edelay
inc di
loop ppl
;display character
; call tty
ppexit: mov bx,handle ;lay the file
call close ;dong the file
jmp monitor
get_name  proc near
push ax
push dx
push di
mov ah,9 ;ham hien thi chuoi
lea dx,prompt
int 21h
cld
lea di,filename :DI tro toi ten file
mov ah,1 ;ham doc ki tu tu ban phim
read_name:
int 21h
cmp al,0dh ;co phai CR
je done ;dung ket thuc
stosb ;luu no vao trong chuoi
jmp read_name ;tiep tuc doc vao
done: mov al,0
stosb ;luu byte 0
pop di
pop dx
pop ax
ret
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get_name  endp
open proc near
mov ah,3dh
mov al,0
int 21h

ret

endp

proc near

open
read
push cx
mov ah,3fh
mov ¢cx,512
int 21h
pop cx
ret
read endp
display proc
push bx
mov ah,40h
mov bx,1
int 21h
pop bx
ret
display

near

endp

close proc near
mov ah,3eh
int 21h
ret
close endp
edelay proc near
push ax
push bx
mov ax,06h
edel2: mov bx,0ffffh
edell: dec bx
jnz edell
dec ax
jnz edel2
pop bx
pop ax
ret

edelay endp

:ham mo file
;chi doc

;ham mo file
;chi doc

;ham ghi file

;the file cho man hinh

;dong file

;ham dong file

;dong file

GVHD: NGUYEN PINH PHU

SVTH: NGUYEN NGOQC TOAN




Luan Vian Tét Nghiép

con_hex proc near
push ax
push bx
push cx
push dx
push di
push si
mov ax,0b800h
movV bx,0
cld
lea si,buffrr
mov ¢x,260
mov al,0
xxx8: mov [si],al
nc si
loop xxx8
lea si,buffrr
lea di,buffer
xxx3: mov al,[di] ;lay byte data
cmp al,3ah ;0 sanh voi ma dau "'
jz Xxx2 ;nhay neu la dau "'
inc di
jmp xxx3 ;quay lai de tim dau "'
xxx2: call ktra_end ;gol chuong trinh kiem tra ket thuc
cmp ax,0 ;dung la het data thi lam cho AX=0000
jnz xxx4
XXx6: pop si
pop di
pop dx
pop cx
pop bx
pop ax
ret
xxx4: mov al,[di] ;lay byte data
mov [si],al ;dung la byte 3Ah can luu vao
call goi_ht
inc di
inc si
;xu li so byte can goi
mov al,[di] ;lay so can goi MSD
sub al,30h ;tru di 30 de thanh so hex
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call so_lon ;kiem tra so ABCDEF
mov cl,4
rol al,cl
mov ah,al
inc di
mov al,[di] ;lay so can go LSD
sub al,30h ;tru di 30 de thanh so hex
call so_lon ;kiem tra so ABCDEF
or al,ah ;or 2 data lai thanh 1 byte
mov [si],al ;cat so HEX ADDR_H
add al,1
mov dl,al ;luu so byte can xu li con lai
call goi_ht

;xu i phan dia chi can goi
inc di
inc si
mov al,[di] ;lay byte ADDR_L-MSD
sub al,30h ;tru di 30 de thanh so hex
call so_lon ;kiem tra so ABCDEF
mov cl,4
rol al,cl
mov ah,al
inc di
mov al,[di] ;lay byte ADDR_L-LSD
sub al,30h ;tru di 30 de thanh so hex
call so_lon :kiem tra so ABCDEF
or al,ah ;or 2 data lai thanh 1 byte
mov [si],al ;cat so HEX ADDR_H
call goi_ht
inc di
inc si
mov al,[di] ;lay byte ADDR_H-MSD
sub al,30h ;tru di 30 de thanh so hex
call so_lon ;kiem tra so ABCDEF
mov cl,4
rol al,cl
mov ah,al
inc di
mov al,[di] ;lay byte ADDR_H-LSD
sub al,30h ;tru di 30 de thanh so hex
call so_lon ;kiem tra so ABCDEF
or al,ah ;or 2 data lai thanh 1 byte

GVHD: NGUYEN PINH PHU SVTH: NGUYEN NGOC TOAN




Luan Vian Tét Nghiép

mov [si],al

call goi_ht
;xu li cac byte con lai

inc di

inc di
xxx1: inc di

inc si

mov al,[di]

sub al,30h

call so_lon

mov cl,4

rol al,cl

mov ah,al

inc di

mov al,[di]

sub al,30h

call so_lon

or al,ah

mov [si],al

call goi_ht

dec dl

cmp dl,0

jnz xxx1

inc di

inc di

inc di

jmp xxx3
con_hex endp
;chuong trinh kiem tra ket thuc
ktra_end proc near

push di

inc di

mov al,[di]

cmp al,30h

jnz kt_exit

inc di

mov al,[di]

cmp al,30h

jnz kt_exit

inc di

mov al,[di]

cmp al,30h

;cat so byte can goi dang HEX

;bo byte 00

;lay so byte thu nhat
;tru di 30 de thanh so hex
:kiem tra so ABCDEF

;lay so byte thu 2

;tru di 30 de thanh so hex
;kiem tra so ABCDEF

;or 2 data lai thanh 1 byte

;cat so byte can goi dang HEX

;quay lai vi chua
;bo byte cuoi thu nhat

;bo byte thu 2

;bo ma xuong hang
;het 1 hang data

;lay byte data

;kiem tra byte O thu nhat
;nhay den de thoat vi khong phai
;neu dung thi kiem tra byte O thu 2

;lay byte data

;nhay den de thoat vi khong phai
;neu dung thi kiem tra byte O thu 3

;lay byte data
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jnz kt_exit ;nhay den de thoat vi khong phai
inc di ;neu dung thi kiem tra byte O thu 4
mov al,[di] ;lay byte data
cmp al,30h
jnz kt_exit ;nhay den de thoat vi khong phai
inc di ;neu dung thi kiem tra byte O thu 5
mov al,[di] ;lay byte data
cmp al,30h
jnz kt_exit ;nhay den de thoat vi khong phai
inc di ;neu dung thi kiem tra byte O thu 6
mov al,[di] ;lay byte data
cmp al,30h
jnz kt_exit ;nhay den de thoat vi khong phai
inc di ;neu dung thi kiem tra byte O thu 7
mov al,[di] ;lay byte data
cmp al,30h
jnz kt_exit ;nhay den de thoat vi khong phai
inc di ;neu dung thi kiem tra byte 1 thu 8
mov al,[di] ;lay byte data
cmp al,31h
jnz kt_exit ;nhay den de thoat vi khong phai
inc di ;neu dung thi kiem tra byte F thu 9
mov al,[di] ;lay byte data
cmp al,46h
jnz kt_exit ;nhay den de thoat vi khong phai
inc di ;neu dung thi kiem tra byte F thu 10
mov al,[di] ;lay byte data
cmp al,46h
jnz kt_exit ;nhay den de thoat vi khong phai
mov ax,0
pop di
ret

kt_exit:
mov ax,1111h ;nap data sao cho khac khong la 1
pop di
ret

ktra_end endp
goi_ht proc near
RET
push di
mov di,bx
mov ah,1
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Stosw
mov bx,di
pop di

ret

goi_htendp
so_lonproc near

yyy-

cmp al,9
jgyyy
ret

sub al,7
ret

so_lonendp
¢ BEN NHAN (KIT VDK 8051):
;chuong trinh cua may nhan du lieu (receiver)

xrl:;

Xr2:

xr3:

xr4:

Xr5:

dk equ 0c00lh

ht equ 0c000h

org 5200h

mov ie,#00h

mov tmod,#20h

mov thl,#-13

setb trl

mov scon,#0fch

mov 24h,#00

mov 25h,#00

jnb ri,xrl ;nhan ma dau "'
clrri

mov a,sbuf

cjne a,#3ah,xrl

jnb ri,xr2 ;nhan so byte can goi
clr ri

mov rl,sbuf

jnb r1,xr3

clrri

mov dph,sbuf

jnb ri,xr4

clrri

mov dpl,sbuf

jnb ri,xr5

clr ri

mov 11h,dph ;chuyen dia chi de giai ma hthi
mov 10h,dpl

mov a,sbuf
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movx @dptr,a

mov 14h,a ;cat de giai ma hien thi
Icall decode

inc dptr

djnz rl1,xr5

sjmp xrl

;chuong trinh con giai ma hien thi
decode: push dpl

push dph

mov dptr,#0200h

mov a,l11h ;lay byte B_A_H de giai ma hien thi

push OeOh  ;cat A

swap a ;xu 1 so thu nhat
anl a,#0fh

mov dpl,a

movx a,@dptr

mov 20h,a

pop 0eOh ;lay lai A

anl a,#0fh  ;xu li so thu 2
mov dpl,a

movx a,@dptr

mov 21h,a

mov a,10h ;lay byte B_A_L de giai ma hien thi

push OeOh  ;cat A

swap a :xu 11 so thu nhat
anl a,#0fh

mov dpl,a

movx a,@dptr

mov 22h,a

pop 0eOh ;lay lai A

anl a,#0fh  ;xu li so thu 2
mov dpl,a

movx a,@dptr

mov 23h,a

mov a,14h ;lay byte DATA de giai ma hien thi

push OeOh  ;cat A

swap a ;xu li so thu nhat
anl a,#0fh

mov dpl,a
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movx a,@dptr
mov 26h,a

pop 0eOh ;lay lai A
anl a,#0fh  ;xu li so thu 2

mov dpl,a
movx a,@dptr
mov 27h,a
Icall display
pop dph

pop dpl

ret

display:

disl:

end

mov r2,#80h
mov r0,#20h
mov dptr,#dk
mov a,r2
movx @dptr,a
mov dptr,#ht
mov a,@r0
movx @dptr,a
inc r2

inc r0

mov a,r0

cjne a,#28h,dis1
ret

;tu dieu khien 8279 chong nhap nhay
;quan li dia chi ma hien thi
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CHUONG 1

HUCNG DAN SU DUNG
KIT VI PIEU KHIEN S051

Q <
GJT]P]K]I )
— > |JCIDJE]F]R Cac phim chic niing
SJ9A]B]S
415161 7Y |+
Ofgrgz2131j]+
T
Cac phim nhap dif liéu

I.  GIGITHIREU CAU TRUC PHAN CUNG KIT VI XU LY:
1. Tan sb lam viéc:
= Kit vi di€u khi€nstr dung vi diéu khi€n 8051 hoic 8951 ciia Intel vdi
tan s6 hoat dong 12MHZ.
= C4c chuong trinh vé thdi gian dugc viét tuong Gng vdi dia chi nay.
2. To chifc b nhé:
a. BO nhé EPROM:
Cé6 dung lugng 16kbyte sit dung 2 EPROM 2764, chuong trinh hé thong
chita § EPROM thit nhat, EPROM thit 2 chua st dung dudc thi€t k€ & dang
socket.

» EPROM 1 c6 dia chi tit 0000y - 1FFFy.
= EPROM 2 c6 dia chi tit 2000y - 3FFFy.
b. BO nhé RAM:
B6 nhé RAM ¢6 dung lugng 16kbyte st dung 2 IC 6264.
*RAM 1 ¢6 dia chi tir 4000y - SFFFy.
" RAM 2 ¢6 dia chi tir 6000y - 7FFFy.
= Chuong trinh c6 thé st dung toan bd cic viing nhé RAM.
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3. Cic IC ngoai vi: trong hé thong c6 st dung 2 IC 8255A dung d€ giao ti€p
v4i thi€t bi ngoai vi.

Béng d6 nhd cia 2 IC 8255:

bia chi cta cac port 82551 8255-2
Port A S000H | AO000H
Port B 800IH | AO01H
Port C 8002H | A002H
Thanh ghi diéu khién 8003H | AO03H

*Céc ngd ra cua IC 8255A -1, 8255 -2, dudc dua ra bén ngoai bing
connect 64 chian c6 sd dd chan tra & bang tra. Mdi IC 8255A ¢6 3
port, mdi port c6 8 chan diéu khién nén sd chan dwa ra bén ngoai dé€
diéu khién 12 48.

4. Khoi gidi ma hi€n thi — quét phim si dung IC 8279:
Vung dia chi st dung cta IC 8279 1a C0O00y - CO01y, trong dé:
= Pia chi COO0H Ia dia chi dung dé ggi dif liéu cAn hién thi va
doc ma phim.
= DPia chi COO1H la dia chi ding d€ géi tit diéu khién ra 8279 —
doc thanh ghi trang thai.
a. Phan gidi ma hién thi:
GOm c6 8 led vdi thit tv Led 1 dén led 8 theo hudng tir phdi sang trdi nhu
hinh 2:

Hinh 2.

Led8 Led7 Led6 Led5 Led4 Led3 Led2 Ledl

¢ CAu triic byte dif liéu ciia led:

plg|fle|d|c|b]a

Hé thong st dung Led loai Anode chung nén mu6n doan nao sang thi bit
dit liéu twong &ng véi doan d6 bing 1. Poan nao tit thi bit twvong dng véi doan
do bing 0.

Vi du mudn sdng sd “9” thi byte dit liéu sé& gdira led 1a:
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Oj(1 (1|01 ]1]1]|1
Tuong ng vSi s6 hex 12 6FH. Sau diy 12 ma 7 doan clia 1 s6 chit s6 va
chit céi:

plg|fle|d|c|b]a hex
S6 0 OjOo (1 |1 |11 ]1]1 3F
So 1 000|010 |1 |10 06
S6 2 O|1 (0|1 |1 (0 |1]1 5B
S6 3 O|1 (0O |1 |1 ]1]1 4F
S6 4 oO(rj{1rjo0(0j1 1110 66
SO 5 O(r |1 jo (1|1 1]0 |1 6D
S6 6 Oj|1 (1|11 (1]0]1 7D
S6 7 O[O0 [0 (O |O |1 |1]|1 07
S6 8 Of|1 (1 |1 |11 ]1]1 7F
S6 9 Of|1 (1 (0|1 (1 ]1]1 6F
Chir A Of|1 (1 |1 ]O0 (1 ]1]1 77
Chir b Oj1 (1|1 |1 |1]0]0 7C
Chir C O(0j1 |1 (1]0]0 |1 39
Chird O(rjoj1(rj1ij114o0 5E
Chir E Oj|1 (1|1 ]10]0]1 79
Chit F O|1 (1 ]|1]0(0 0|1 71
Chtr P O|1 (1 |1]0 (0|11 73
Chr H Of|1 (1|10 (1110 76
Chr U Ojo (1 |1 |11 ]1]0 3E

C6 thé tim cdc mé tuong ¥ng con lai.

o C6 2 cdch hién thi dit liéu trén cdc Led:

a Cdch 1: khi géi dit liéu mdi ra dia chi COOOH thi dit liéu nay sé& hién thi &
led 1, dit liéu trudc d6 cla cdc led s& dich sang trdi theo chiéu miii tén
trong hinh 3. Riéng byte dit liéu trudc d6 cia Led8 sé& dich va mat di.

LED8 LED7

LED6 LEDS

LED4 LED3 LED2 LED1

MWWMT:(

Miii tén nim ngang chi chiéu nhin dif liéu tir vi diéu khi€n dua dé&n led

1. C4c miii tén vong cung chi chiéu dich chuyén dit liéu.
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L Chii y: n€u mudn x6a hét man hinh 8 led thi gdi 8 byte 00h lién ti€p ra
AO000h.

o Céach 2: ki€u gGi1 dir liéu & cach 1 con dudge goi 1a ki€u dich chuyén dir 1iéu
tuan ty. Bén canh d6 8279 con cho phép gdi dit lidu truc ti€p d&n bat ky
led nio trong 8 led — t& chic cda led khong c6 gi thay ddi dia chi gdi dif
liéu van 1a COOOH nhung mdi led con c6 thém 1 dia chi diéu khi€n nhu
trong hinh 4. Pia chi diéu khién cda led phai gdi ra dia chi CO01H trudc
khi g&i dir li€u ra dia chi COOOH.

LED8 LED7 LED6 LEDS LED4 LED3 LED2 LED1

80H 81H 82H 83H 84H 85H 86H 87TH

o o © © o © o o

b. Phan gidi ma ban phim:

Chuong trinh con gidi md ban phim dudc viét tai dia chi 0223H sit dung
cac thanh ghi R2, A, DPTR, R6, R7, 6 nhé 41h. Khi goi chuong trinh con
0223H:

eN&u khong an phim thi sau khi thyc hién xong chuong trinh sé& trd vé

chuong trinh chinh v&i ndi dung thanh ghi A =FFH.

e N&u ¢6 4n phim thi ma ctia phim 4n chita trong A.

Chuong trinh nay néu c6 4n phim hoic khong 4n phim déu trd vé chuong
trinh sau khi thuc hién xong va phéi chd y cat dit liéu trong cdc thanh ghi khi
goi chuong trinh con nay.

Bdng mi cdc phim s0:

Phim | Ma Phim | M Phim | Ma Phim | Ma
a
0 00 4 04 8 08 C 0C
1 01 S 05 9 09 D 0D
2 02 6 06 A 0A E OE
3 03 7 07 B 0B F OF
Béng ma cdc phim chitc ning:
Phim | Ma Phim | M
a
T 10 S 14
G 11 Y |15
R 12 P 16
v |13 K |17
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II.

HUGNG DAN SU DUNG KIT VI PIEU KHIEN 8051

1. Ban phim:

¢

Kit vi diéu khi€n c6 tit cd 12 26 phim nhan nhu hinh 1 dudc chia thanh
cdc nhom nhu sau:

* 16 phim nhép dit liéu cla chuong trinh dang s& thap luc phan tir 0 d€n F
= (C4c phim chitc ndng.

2. Chic ning cua phim:

Q

¢

3. Chdc ning cia phim:

Khi mdi cAp dién cho mdy 4 Led bén trdi sé& hién thi 4 s6 0000, bdn led
bén phai tit.

Né&u khong hién thi ding hdy nhan phim “Q”. Phim “Q” c6 chifc ning
Reset mach khi khdi dong hodc khi muén thodt khdi chuong trinh vi
diéu khién dang thuc hién (chéc ning nhu phim RESET clia may vi
tinh).

S

¢

4. Chdc ning cia phim:

Mu6n nhap dit liéu mdi vao 6 nhé cé dia chi vi du 4000, hiay diung cic
phim nhip dit liéu d4dnh s6 4000, dia chi nay s& xuit hién & 4 led bén
phai.

Nhan phim “S” thi dia chi 4000 sé& thay th€ cho dia chi truéc d6 & 4 led
bén trdi.

4 led con lai chi ¢6 2 led sang d6 chinh 1a ndi dung ctia 6 nhé tuong dng
véi dia chi 4 led bén tréi.

T

¢

5. Chdc ning ctia phim:

Dung d€ lvu trit dit liéu vao 6 nhé c6 dia chi § 4 Led bén trdi, vi du
mudn luu trit dit liéu 12 “3F” vao 6 nhé ¢6 dia chi 1a 4000, hay ddnh
“3F” tlf cdc phim dit liéu, dit liéu mdi “3F” sé& thay th€ dit liéu cii trudc
do.

Sau d6 nhan phim “ T d€ luu trit dit liéu nay vao 6 nhé 4000. Pia chi
sé ting 1én 1 13 4001 d€ sin sang nhan dit liéu ti€p theo va 2 led bén
trdi hi€n thi ndi dung ctia 6 nhé 4001.

Chtic ning clia phim nay 13 luu trit dit liéu dong thdi ting dia chi clia 6
nhd.

\

¢

C6 chic ning gidm dia chi ciia 6 nhé xudng 1 don vi tuong ng v6i mdi
1an nhan. Vi du mudn ki€m tra lai 6 nhé méi vira nhap 1a 4000 xem c6
diing 1a dit liéu “3F” khong, hiy nhan phim “ { “. N&u sai thi nhap lai,
néu ding thi nhan phim ting dia chi d€ nap cdc dif liéu ti€p theo.

p
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6. Chic ning cua phim:

¢ Sau khi nhap dit liéu cia mot chuong trinh tai dia chi 4000, dé€ vi diéu
khién thuc hién chuong trinh nay hiy nhan phim “P”. Khi d6 trén man
hinh 8 Led s& xuit hién “PC 4000”. N€u mudn thuc hién chudng trinh
tai dia chi 4000 hay nhan phim ting dia chi, khi d6 trén man hinh sé&
xuat hién thém dau “=“ nhu sau: “PC =4000’. Sau d6 nhan phim “G”.
Chuong trinh sé& dudc thi hanh.
N€&u chuong trinh luu tai dia chi khdc véi dia chi 4000 thi truc khi nhan
phim ting dia chi hay danh dia chi ctia chuong trinh d6 vao bing cic
phim nhap dit liéu. Sau d6 nhan phim ting dia chi, vi du muén thuc
hién chuong trinh tai dia chi 5000 thi trén man hinh 8 led s& hién thi
“PC =5000”. Nhin ti€p phim “G” chuong trinh s& dugc thi hanh tai dia
chi 5000.

@

R

. Chifc niing cha phim:
¢ Dung d€ xem ndi dung cédc thanh ghi, tru6c tién nhan phim “R” va sau
d6 nhan cdc phim thap phan tudng Gng tf “6” cho d€n “F”.
Nhan phim thap phan “A”: xem ndi dung thanh ghi A.

Nhan phim thap phan “B”:
Nhan phim thap phan “C”:

Nhan phim thap phan “D™:

Nhan phim thap phan “E”:
Nhan phim thap phan “F”:

xem ndi dung thanh ghi B.
xem ndi dung thanh ghi C.
xem ndi dung thanh ghi D.
xem ndi dung thanh ghi E.
xem ndi dung thanh ghi F.

xem ndi dung thanh ghi H.
xem ndi dung thanh ghi L.
xem ndi dung cap thanh ghi SP.
xem nQi dung cap thanh ghi PC.

Nhan phim thap phan “8”:
Nhan phim thap phan “9”:
Nhan phim thap phan “7”:
Nhan phim thap phan “6”:

I

. Chiic ning cta phim:
¢ Phim nay tdc dong dén ngdt cing cda hé thong vi x Iy. Chuong trinh sé&
bi ngirng sau khi nhdn phim “I”, né€u nhan “I” thém lan nita hé thong sé&
dudc dit lai trang thdi mic dinh ban dau tuong duong vdi reset may
bing phim Q.

T

Chiic niing cua phim:

¢ Chtic ndng cia phim nay 1a thyc hién chuong trinh tirng budc. Trinh tu
nhan phim gidng nhu phim “G”. N&u nhian phim “G” d€ thuc hién cd
chuong trinh tai dia chi chia trong cdp thanh ghi PC, ta nhdn phim “T”
chuong trinh sé dugc thuc hién tirng 1€nh tai dia chi chita trong PC.
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