Gido trinh Vi diéu khién Cic trng dung dwa trén vi diéu khién MCS-51

Chwong 4: CAC UNG DUNG DU'A TREN VI
PIEU KHIEN MCS-51

 Chuong nay gioi thi¢u vé mot s6 img dung ciia MCS-51 trong thuc té: diéu
khién Led don, Led 7 doan, ma tran Led, LCD, dong co budc, giao tiep 8255.

1. Didu khién Led don
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Hinh 4.1 — So d6 két ndi Led don

Mach diéu khién led don m6 ta nhu hinh 4.1. Luu y ring cac port cua
AT89C51 co6 dong toi da 1a 10 mA (xem thém chuong 1, phan déc tinh DC) nén khi
can diéu khién nhiéu Led can mac thém mach khuéch dai.
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Hinh 4.2 — So db két ndi dung mach khuéch dai
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Vi du: Xét so dd két ndi Led nhu hinh 4.3. Viét chuong trinh diéu khién Led
sang tuan tu tr trdi sang phai, moi lan 1 Led.

Giai

_ Cac Led nbi véi Port 0 ciia AT89C51 (PO khi dung nhu cac cong nhap / xuat
thi can phai co6 dién tr6 keo 1én nguén) nén mudn Led sang thi phai goi dir liéu ra PO.
Theo so do mach, Led sang khi céac bit twong tng tai PO 1a 0.

Yéu cau diéu khién Led sang tir trai sang phai (theo thtr ty 1an luot tir P0.0 dén
P0.7) nén dit li¢u goi ra la:

- Lan1:1111 1110b (OFEh) — sang 1 Led trai
- Lan2:1111 1101b (OFDh)

- Lan3:1111 1011b (OFBh)

- Lan4: 1111 0111b (OF7h)

- Lan5:1110 1111b (OEFh)

- Lan6: 1101 1111b (ODFh)

- Lan7:1011 1111b (OBFh)

- Lan8: 0111 1111b (7Fh)

- Lan 9: quay lai gidng nhu lan 1

Chuong trinh thuc hién nhu sau:

MOV DPTR, #MaLed ; DPTR chta vi tri bang mé& Led
Main:
MOV R7, #0 ; Phan tu ddu tién cua bang ma
Loop:
MOV A, R7
MOVC A, @A+DPTR ; Poc bang ma
MOV PO, A ; Chuyén vao PO dé sang Led
CALL Delay ; Chd dé mdt ngudi céd thé thiy
INC R7 ; Chuyén qua trang thai ké
CJINE R7,#8, Loop ; P4 hét bang ma thi lidp lai
SJMP main
MaLed: DB OFEh, OFDh, OFBh, OF7h, OEFh, ODFh, OBFh, 7Fh
Delay:

MOV TMOD, #01h

MOV THO, #HIGH (-50000) ; Chd 50 ms
MOV TLO, #LOW (-50000)

SETB TRO

JNB TFO, $

CLR TFO
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CLR TRO
RET
END

2. Piéu khién Led 7 doan

2.1. Céiu triic va bang mai hién thi dir liéu trén Led 7 doan

- Dang Led:
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Hinh 4.4 — Hinh dang cua Led 7 doan
- Led Anode chung:
COM
a c e g f dp

Hinh 4.5 — Led 7 doan dang anode chung

Péi voi dang Led anode chung, chan COM phai c6 mirc logic 1 va mudn sang
Led thi tuong ung cac chan a — f, dp s€ & muc logic 0.

Béang 4.1 - Bang ma cho Led Anode chung (a 1a MSB, dp la LSB):

So|a|lb|c|d|e|f|g|dp|Mahex
0(0/{0/0]0]|0OfO0]1|1 03h

L |1]0j0|1(1|1]|1] 1 9Fh
210(0(1]0|0]1|0] 1 25h
310{0/0{0|1|1]0| 1 0Dh
4 1110(011]1]0(0]| 1 9%h
510(1]0]01]0]0] 1 49h

6 [0/1/0]0]|0(0]|O0| 1 41h
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710/0(0[1|1]1]|1]1 1Fh
8(0[0|0[0|0O|0|O] 1 01h
910/0(0]0|1|0]|O0O| 1 0%h

Béang 4.2 - Bang ma cho Led Anode chung (a la LSB, dp 1a MSB):
S6|(dp|g|fle|ld|c|b|a|Maihex
0] 1(1/0[{0[0]0|0|0| OCOh
1|1 |{1[{1|1{1]0|0|1| OF%h
211(0[1]{0/0|1][0|0]| OA4h
3/1/0(1{1]{0]|0/0|0| OBOh
411 (0[{0|1{1]{0[0]1| 9%
501 (0(0[1]0]{0|1]|0| 92h
6 [ 1[0(0[{0|0[0|1|0] &2h
711 (1[1{1[1]0|/0|0| OF8h
81 110/0[{0/0|0|0]|0| 8&0h
9111(0(0[{1/0[0|0|0]| 90h

- Led Cathode chung

a Db ¢

d
D1 D2 D3 D4
TRORORS
COM

Hinh 4.6 — Led 7 doan dang cathode chung

e g f£ dp

D5 D6 D7 D8
e f g dp
ROROR

Déi v6i dang Led Cathode chung, chan COM phai c6 mic logic 0 va mudn
sang Led thi twong img cac chan a — £, dp s€ & muc logic 1.

Bang 4.3 - Bang ma cho Led Cathode chung (a 1a MSB, dp 1a LSB):

So|a|lb|c|d|e|f|g|dp|Maihex
O [1|1|1|{1]|1]1]0] O | OFCh
1 10/1(1{0]0]0|0] O 60h
2 (1(1(0|1|1]0|1] O | ODAh
3(1(1|1|1/0|0|1] O | OF2h
410(1(110(0f1|1] O 66h
511|011 |1]|0[1]1] O | OB6h
6 [1|0|1|1|1|1|1] O | OBEh
711|11/1{0]0[0|0] O | OEOh
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g (1|1|1j1]1/1|1| O | OFEh
9 11|11 |1]|0[1]|1] O | OF6h

Béang 4.4 - Bang ma cho Led Anode chung (a 1a LSB, dp la MSB):

So|dp|g|f|e|d|c|b|a|Mahex
O[O0 |O|1|1|L1|1f1|1| 3Fh
110(0[0|OJO|1|1|0] O06h
210 (1]0[1|1]|0O|1|1| 5Bh
310(1(0{0f(1}1|1|1]| 4Fh
410 [1]1|/0[0|1[1]0| 66h
510 (1(1]0|1|1/0|1| 6Dh
6 |0 |1|1|1(1]1|0|1| 7Dh
710(0(0[{0|0|1|1]|1| O7h
8O0 1|11 1|1|Ll|1] 7Fh
910 (11|01 }|1|1|1]| 6Fh

2.2. Cac phwong phap hién thi dir liéu

2.2.1. Phuong phap quét
Khi két ndi chung cac dudng dir liéu cua Led 7 doan, cac Led khong thé sang
ddng thoi (do anh hudng 1an nhau giira cac Led) ma phai thuc hién quét Led, nghia 1a
tai mdi thoi diém chi sang mot Led va tat cac Led con lai. Do hién tuong luu anh cua
mat, ta s& thdy cac Led sang dong thoi.

Vi du 1: Xét so d6 két ndi nhur hinh 4.7. Viét chwong trinh hién thi s6 0 ra Led1
va s 1 ra Led2.

Led c6 chan COM ndi voi Vee (thong qua Q2, Q3) nén Led 1a loai anode

chung va Q2, Q3 1a transistor PNP nén dé Led sang thi dit liéu twong tng tai cac chan
diéu khién (P1.0, P1.1) phai la 1.

Theo so d6 két ndi, chan g cua Led ndi véi P0.6, chan a ndi véi PO.0 nén bang
mi Led 13 bang 4.2, dit liéu cho s6 0 va 1 1an luot 1a 0COh va OF9h.

Phuong phép sir dung 14 phuong phap quét nén can phai c¢6 thoi gian tri hodn
gitta 2 1an quét, thoi gian nay duoc thuc hién thong qua timer (thoi gian tri hodn
khoang 200 ps).
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MOV P1,#0 ;
Main:
MOV PO, #0COh
SETB P1.0 ;
CALL Delay ;
CLR P1.0 ;
MOV PO, #0FSh
SETB P1.1 ;
CALL Delay
CLR P1.1 ;
SJMP main
Delay:

Chuong trinh thyc hién nhu sau:

MOV TMOD, #01h
MOV THO, # (-200)
MOV TLO, # (-200)
SETB TRO

JNB TFO, $

CLR TFO

CLR TRO

RET

END

Xo4 Pl dé& t&t Led
M& s6 0
Sang Ledl
Thdi gian
Tt Ledl
Ma sb 1
Sang Led2

Tat Led2

trl hodn dé thdy Led séang

Vi du 2: Viét lai chwong trinh trén nhung st dung ngét cuia timer.

Giai

Déi véi chuong trinh trong vi du 1, khi dang thyc hién quét led thi chuong

trinh khong 1am gi ca trong khi d6, cac tng dung thuc té thuong xtr 1y cac cong viée
khac dong thoi voi qua trinh quét. Van dé nay co thé giai quyét bang cach sir dung
ngétcﬁathnet1n6ikhithnerﬂénthithuclﬂénlﬁénthiﬁén],Led.

Chuong trinh thuc hi¢n nhu sau

Ledl EQU 30h
Led2 EQU 31h
Led Pos EQU 32Zh
ORG 0000h

LJMP main

ORG 000Bh

LJIJMP Timer(O ISR

Pia chi chta d
bia chi chta di
Vi tri Led hién

bia chi ISR cua

liéu cua Ledl
liéu cua Led?2
hanh

timer O
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Main:
SETB
SETB
MOV
MOV
MOV
MOV
MOV
MOV
MOV
SETB
SJMP

EA ; Cho phép ngdt tai timer O
ETO
Ledl, #0COh ; S6 0
Led2, #0F9%h ; S6 1
Led Pos,#01lh ; Vi tri sang dau tién la Ledl
RO, #Ledl ; D liéu gdi ra dau tién 1a & Ledl
TMOD, #01h
THO, # (-200)
TLO, # (-200)
TRO
$ ; Khéng lam gi cad, cac tng dung thuc té

; c6 thé thém chuong trinh vao

Timer(O ISR:

MOV A,Led Pos ; Xac dinh vi tri Led hién hanh
MOV P1,A ; Sang Led hién hanh

RL A ; Dich trdi dé chuyén qua Led ké
MOV Led Pos,A ; trong qua trinh tran tiép theo
MOV A, @GRO ; Poc dr 1iéu hién hanh

MOV PO, A

INC RO ; Chuyén qua di@t liéu ké

CJINE RO, #Led Pos,exitTimer0O ; Néu da quét hét toan bd
MOV Led Pos,#0lh ; Led thl bdt dau lai tu Ledl

MOV

RO, #Ledl

exitTimerO:

RETI
END

Vi du

2 ¢6 thé mo rong thém cho 8 Led trong d6 cac bit diéu khién tir P1.0 dén

P1.7 bang cach khai bao thém cac 6 nh¢ cho cac Led nhu sau:

Ledl
Led?2
Led3
Led4
Ledb
Ledb
Led?7
Led8
Led

EQU 30h ; Pia chi chtta d 1iéu cua Ledl
EQU 31h ; Pia chi chtta d 1iéu cua Led2
EQU 32h

EQU 33h

EQU 34h

EQU 35h

EQU 36h

EQU 37h

Pos EQU 38h ; Vi tri Led hién hanh

Pham Hung Kim Khanh Trang 102



Gido trinh Vi diéu khién Cic trng dung dwa trén vi diéu khién MCS-51

Vi du 3: Viét chuong trinh hién thi ndi dung trong 6 nhé 30h ra 2 Led trong d6
Led! chira sb hang chuc va Led2 chira sé hang don vi (gia sir gi4 tri trong 6 nhé 30h
t6i da 1a 99).

Giai
Dé xuét noi dung trong 6 nhé 30h ra Led 7 doan can thuc hién:

- Chuyén noi dung trong 6 nhd 30h thanh sé hang chuc va hang don vi (thuc
hién chia cho 10).
- Chuyén gia tri s thanh mi Led 7 doan (bang cach tra bang).

Chuong trinh thyc hién nhu sau:

Ledl EQU 30h ; Pia chi chtta dit 1iéu cua Ledl
Led2 EQU 31h ; Pia chi chtta dt 1iéu cua Led?2
Led Pos EQU 32h ; Vi tri Led hién hanh
ORG 0000h
LJMP main
ORG 000Bh ; Pia chi ISR cua timer O
LJMP TimerO_ISR

Main:
SETB EA ; Cho phép ngdt tai timer O
SETB ETO
MOV Led Pos,#0lh ; Vi tri sang dau tién la Ledl
MOV RO, #Ledl ; Dt liéu g&i ra dau tién 1la & Ledl

MOV TMOD, #01h
MOV THO, # (-200)
MOV TLO, #(-200)

SETB TRO
Begin:
MOV A, 30h
CALL Chuyenma
SJMP Begin
Chuyenma:
MOV B, #10 ; Chia cho 10: A ch@ta sé hang chuc,
DIV AB ; B chta sb hang don vi
CALL BCDtoLed7 ; Chuyén sang m& Led 7 doan
MOV Ledl, A ; bua vao 6 nhdé 31h (Ledl)
MOV A, B ; Chuyén sang m& Led 7 doan cua

CALL BCDtoLed7; s& hang don vi
MOV Led2,A
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BCDtoLed7:
MOV DPTR, #MaLed?7
MOVC A, QA+DPTR
RET
MaLed7: DB 0COh, O0F%h, 0A4h,0OBOh, 99%h, 92h, 82h, 0F8h, 80h, 90h

TimerO ISR:

PUSH ACC

MOV A, Led Pos ; Xac dinh vi tri Led hién hanh
MOV P1,A ; Sang Led hién hanh

RL A ; Dich trdi dé& chuyén qua Led ké
MOV Led Pos,A ; trong qua trinh tran tiép theo
MOV A, @GRO ; Poc dr 1iéu hién hanh

MOV PO, A

INC RO ; Chuyén qua dit liéu ké

CJNE RO, #Led Pos,exitTimer0O ; Néu da quét hét toan bd
MOV Led Pos,#01lh ; Led thl b&t dau lai tu Ledl
MOV RO, #Ledl1
exitTimerQ:
POP ACC
RETI
END

2.2.2. Phuwong phap chot
Khi thyc hién tach riéng cac duong dir liéu cua Led, ta c6 thé cho phép cac Led
sang dong thoi ma s& khong ¢o hién twong anh hudng giita cac Led. IC chdt cho phép
luru triv dit lidu cho cac Led c6 thé sir dung 1a 7418373, 74LS374. Khi thuc hién bang
phuong phép chdt, khi ndo can xuét dir liéu ra Led thi goi dit lidu va tao xung dé chét.

Vi du: Xét so 6 mach két ndi nhu hinh 4.8. Viét chuong trinh xuét s6 2 ra
Led3 va s6 3 ra Led4.

Do Led3 ndi voi 74LS374 (U5) diéu khién bang chan P1.0 nén dé hién thi trén
Led3, can phai:

- Xuét dit liéu ra PO.
- Kich xung tai chan P1.0 dé chét di liéu

Pham Hung Kim Khanh Trang 104



wy SUnfy woyg

yupyy

SOI Suvij

+5V
o) LED1 LED2
a_ 7 a 7
b 62 b G I
. C 4 2 ¢ 4 E
a2 I
R6 e 1] Z i b
10k AENENCY P . 2 K
g 10 ) | — g 10 g "0
5 5
i ]! 55
o | <M ™) ® ® ®
u3 RN2
a
22 {P2oas PO.0JADO (o2 TN D
55| P2.UA9  PO.1/AD1 55 EEAANS -
51 P2.2/A10  PO.2/AD2 35 PN
Se| P2.3/A11L  PO.3/AD3 |32 EANANSECE:
S5e| P2.4/A12  PO.4/AD4 (37 ANAASE I
57| P2.5/A13  PO.5/ADS5 [—33 7NN
Ss| P2.6/A14  PO.6/AD6 55 g
P2.7/A15 P0.7/AD7
+
19 | Ps.0/RD PLO [ 220 4
15| P3.UTXD PL1 5
15| P3.2/INTO PL2 [0
11| P3.3/INTL P13 g0
15| P3.4/T0 P14 ——H
16| P3-5/TL P15 =14
17| P3.6/WR PL6 [g—C R7 RS
P3.7/RD PL7 [0
) 3
" Lo AAN K S K Ca2s
59| ALE/PROG ~ XTAL1{—Tg—0
PSEN XTAL2 ¢—10 10K 10K
ﬁ/vppg—lﬂ
RST —H
ATB9C51

Hinh 4.7 — Két n6i Led 7 doan dung phuong phap quét

Sunp Sun o

1 Daip

ugnpy NP 14 Yutsy OYIH

)

np

U4,

I[S-SOW ugryy naip 14

X

&

X

&



[ by

wiryy sun

yupyy

901 Sun.jf

+5V
o)
—
R9
§ 10k
(o] [oo] | 0 [{e] [To] R4 [ep] [oV]
u4 us RN3 LED3
D% P2.0/A8  P0.0/ADO gg 2 DO Qo0 é % AN/ ig Z; a
B—5371 P2./A9  PO.1/AD1 57 771 D1 Ql [ CAAASET a1b
C—5471 P2.2/A10  P0.2/AD2 [—3¢ g D2 Q2 NN >1c
EB—55| P2.3/A11  P0.3/AD3 [ 131 D3 Q713 CEAAA ST T1d —
O—567| P2.4/A12  P0.4/AD4 [ 14| D4 Q4 75 AAA S 5le
C—57-1 P2.5/A13  P0.5/AD5 33 17| D5 Q5 [16 A ASE 0lf o
C—5g| P2.6/A14 P0.6/AD6 [ s | D6 Q6 79 ANN/ 10— <
O P2.7/A15 P0.7/AD7 O D7 Q7 u O——4p O O
O—10- P3.0/RXD PLO | 1ok 220 o ©
E—i5 P3.UTXD PL1[3 1] —
C—571 P3.2/INTO PL2 1 OE
E—32] P3.3/INT1 PL3 5
O—7= P3.4/T0 PL4 0 =
D% P3.5/T1 P1.5 ‘75—|:| - ijg_ssm RN4 LED4
D—17 | P3.6/WR PL6 g - 3 2 1 14 7
O——— P3.7/RD P17 —O DO Qo0 AN/ a
4 5 2 13 6
30 __ 19 7] Pl Ql EEANAANEEY 4]P
B—59 | ALE/PROG ~ XTAL1¢—g—0 g | D2 Q2 4 NN >1c
O—==— PSEN XTAL24q—0O D3 Q3 AN/ d —
13 12 5 10 1
— 31 14 | b4 Q4 15 ANAANEE CH I3
EA/VPP g~ 1 17| D5 Q5 76 AN o LY
RST —O 1g | D6 Q6 [19 ANN/ 2 Elmr
O0—— D7 Q7 —14 O——p o0 O
AT89C51 11 CLK 220 o o
115E
= 7415374

Hinh 4.8 — Két n6i Led 7 doan dung phuong phéap chdt

O+5V

Y

Ve
P-4

gLy NgIp 14 yuLsy ov1o

198D

ip Suip Su.

[S-SON u21yy ngip 1a ug4} nnp

Y

P4



Gido trinh Vi diéu khién Cic trng dung dwa trén vi diéu khién MCS-51

Chuong trinh thyc hién nhu sau:

MOV PO, #0BOh
CLR P1.0
SETB P1.0
MOV PO, #99h
CLR P1.1
SETB P1.1
END

3. Piéu khién ma trin Led

Ma trin LED bao gom nhiéu LED cting ndm trong mét vo chia thanh nhiéu cot
va hang, mdi giao diém gitta hang va cot c6 thé ¢6 1 LED (ma tran LED mot mau) hay
nhiéu LED (2 LED tai mét vi tri tao thanh ma trdn LED 3 mau). Dé LED tai mot vi tri
nao d6 sang thi phai cap hiéu dién thé duwong giita Anode va Cathode. Trén co s& céu
truc nhu vay, ta co thé mé rong hang va cdt cua ma tran LED dé tao thanh céc bang
quang bao.

Hinh 4.9 — Hinh dang ma tran Led

Két ndi ctia ma tran Led c6 2 cach: anode ndi véi hang, cathode ndi voi cot hay
nguoc lai. So dd két ndi mo ta nhu hinh 4.10. Theo ciu trac két ndi nhu hinh Ve, 2
Led trén 2 cot khong thé sang déng thoi. Xét so d6 két ndi nhuw mach hinh b, mot Led
sang khi tuong img hang ciia Led =0 va cdt = 1.

Gia st ta can sang Led déng thoi tai hang 1, c6t 1 va hang 2, cot 2. Nhu vay, ta
phai co hang 1 = 0, c6t 1 = 1 (sang Led tai hang 1, cot 1) va hang 2 =0, cot 2 =1
(sang Led tai hang 2, cot 2). Ttir d6, do hang 1 =0, cot2=1vahang2 =0, cot2 =1
nén ta cling c6 cac Led tai hang 1, cot 2 va hang 2, c6t 1 cling sdng. Nghia 1a, khi ta
cho 2 Led tai hang 1, c¢0t 1 va hang 2, c¢0t 2 sang déng thoi thi s& dan dén cac Led tai
hang 1, cot 2 va hang 2, ¢t 1 cling sang.

Do d6, dé thuc hién sang mot ky tu trén ma tran Led, ta phai ding co ché quét,
tai moi thoi diém chi sang 1 cdt, cac cdt con lai tat di nhung neu cho thoi gian quét da
nhanh thi ta van thay giong nhu céc cot sang dong thoi.
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[

o

[ N
[ L
[ N

Hinh a Hinh b

Hinh 4.10 — So dd két ndi ma tran Led
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Dit liéu cho s6 0:

T B B

bl I Bl B I

bé sang s6 0 trén ma tran Led, ta thuc hién qué trinh quét nhu sau:

Lan 1: Hang = 0100 0001b, c6t = 0001 0000b
Lan 2: Hang = 0011 1110b, ¢t = 0000 1000b
Lan 3: Hang = 0011 1110b, cot = 0000 0100b
Lan 4: Hang = 0011 1110b, ¢t = 0000 0010b
Lan 5: Hang = 0100 0001b, ¢t = 0000 0001b

Vi du: Xét so d6 két ndi ma tran Led nhu hinh 4.11. Viét chuong trinh sang s6

0 trén ma tran Led.
Giai

main:
MOV RO, #0

lap:
MOV A, RO
MOV DPTR, #cot
MOVC A, @A+DPTR
MOV P1,A

MOV A, RO

MOV DPTR, #hang
MOVC A, @A+DPTR
MOV PO, A

CALL delay

INC RO

CJINE RO, #5, lap

Xudt cdt

Xudt hang

Tao thdi gian tri hoadn dé thiy
Chuyén sang cot ké

Néu quét du 5 coét thi ldp lai
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SIJMP main
delay:

MOV TMOD, #01h

MOV TLO, #LOW (-500)

MOV THO, #HIGH (-500)

SETB TRO

JNB TFO, $

CLR TFO

CLR TRO

RET
cot: DB 01h,02h,04h,08h,10h
hang: DB 41h,3Eh,3Eh,3Eh,41h
END

Vi du 2: Viét chuong trinh cho chudi ‘KTCN’ di chuyén tir trai sang phai trén
ma tran Led.
Giai

Giai thuat dé Led di chuyén tir trai sang phai tham khao thém tai Tai liéu Thi
nghiém Vi xir Iy — Bai 3 (ma trdn Led va ban phim) (download tai Website
http://eed.hutech.edu.vn).

main?2:
MOV R2, #0
mainl:
MOV R1, #20 ; Mot ky tu quét 20 lan
main:
MOV RO, #0
lap:
MOV A,RO
MOV DPTR, #cot
MOVC A, @A+DPTR
MOV P1,A

MOV A, RO
ADD A, R2
MOV DPTR, #hang
MOVC A, @A+DPTR
MOV PO, A
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CALL delay
INC RO
CJNE RO, #5, lap

DJINZ R1,main
INC R2
CJNE R2,#31,mainl ; Néu quét hét chudi thi 1l8p lai
SJMP main?2
delay:
MOV TMOD, #01h
MOV TLO, #LOW (-500)
MOV THO, #HIGH (-500)
SETB TRO
JNB TFO, S
CLR TFO
CLR TRO
RET
cot: DB 01h,02h,04h,08h,10h
hang: DB 00h,77h, 6Bh, 5Dh, 3Eh, 7Fh ;M& ch® K
DB 7Eh, 7Eh, 00h, 7Eh, 7Eh, 7Fh ;M& cht T
DB 41h, 3Eh, 3Eh, 3Eh, 5Dh, 7Fh ;Ma ch#t C
DB 00h, 7Dh, 7Bh, 77h, 00h, 7Fh ;M& chi# N
DB 7Fh, 7Fh, 7Fh, 7Fh, 7Fh ; Cac cot trdng
END

4. Piéu khién dong co budéc

Pong co bude 1a dong co cho phép dich chuyén mdi 1an mot bude hay nira
budc tuy theo xung diéu khién. Goc quay cta mdi bude tuy theo loai dong co, thudng
1a 1.8”/budc hay 7.2°/budc.

Dong co budc gém 4 cudn day: 1-2, 2-3, 4-5 va 5-6 nhu so dd sau:

MG1
1
2
3
<| w| «©| STEPPER MOTOR

Hinh 4.12 — Bdng co budc
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Mach diéu khién dong co nhu sau:

R1

R2

R3

e

R4

at
o
3

qm

Hinh 4.13 — So dd diéu khién dong co budc

Xung diéu khién dong co nhu sau:

Bang 4.5 - Diéu khién mot budce

MG1

“l MOTOR STEPPER

Nguogc Thuan
2 3 4 2 3 4

1 0 0 0 1 0 0 0

0 1 0 0 0 0 0 1

0 0 1 0 0 0 1 0

0 0 0 1 0 1 0 0

1 0 0 0 1 0 0 0

Bing 4.6 - Diéu khién nira budc
Nguoc Thuan
2 3 4 1 3

1 0 0 1 1 0 0 1
1 0 0 0 0 0 0 1
1 1 0 0 0 0 1 1
0 1 0 0 0 0 1 0
0 1 1 0 0 1 1 0
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Vi du: Xét so do két ndi dong co nhu hinh 4.14. Viét chuong trinh diéu khién
dong co quay thuan mdi 1an mot budce véi toe do 50 vong/phit (gia sir dong co co goc
quay 1a 7.2°/budc).

vce
¢}
R11 b13 MGL
Q4
1
U8 2 )
3
[} :g P0.0/ADO  P2.0/A8 g%
O—37 PO.U/ADL  P2.1/A9 53
O—36 PO.2/AD2  P2.2/A10 [ R12 <|
O—35- PO.3/AD3  P2.3/ALL [—55 05 D14
CO—34| PO.4/AD4  P2.4/A12 55—
O—33 PO.5/AD5  P2.5/A13 (71
0—35- PO.6/AD6  P2.6/A14 551
0—==+ P0.7/AD7 P2.7/A15 —0O
D—% P1.0 P3.0/RXD g O
O0—3 P11 P3.LTXD 751 R13
O0— P1.2 P3.2/INTO O
D—é P1.3 P3.3/INT1 i 0 t Q6 D15
O—p5 PL4 P3.4/T0 15
O—=- PL5 P3.5/TL g1
O—g| P16 P3.6/WR [—17
O0—— P17 P3.7/RD [—3O
D+2'XTAL1 ALE/PROG %ﬂ R14
O———pXTAL2 PSEN (—0O b1 o7 D16
D% EA/VPP
O——— RST
AT89C51 i

Hinh 4.14 — So d6 két ndi AT89C51 vé6i dong co bude

Goc quay 7.2%budc — 1 vong quay can 360%7.2° = 50 bude — 50 vong quay
can thuc hién 2500 budc.

Téc d6 50 vong / phut — 1 phut (60s) thuc hién 2500 budc — mdi budc can
60/2500 = 0.024s = 24,,000 ps.

Thur ty kich xung nhu bang 4.5. Chuong trinh thuc hi¢n nhu sau:

main:
MOV RO, #0
MOV DPTR, #thuanlbuoc
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begin:
MOV A,RO
MOVC A, @A+DPTR
MOV P2,A ; Xudt ra P2 dé diéu khién dbéng co
CALL Delay
INC RO
CJINE RO, #4,begin
SJIMP main
Delay:
MOV TMOD, #01h
MOV THO, #HIGH (-24000)
MOV TLO, #LOW (-24000)
SETB TRO
JNB TFO, $
CLR TFO
CLR TRO
RET

thuanlbuoc: DB 08h,04h,02h,01h
END

5. Piéu khién LCD (Liquid Crystal Display)
< So dd ctia LCD1602A:

1602 Lcb

THIS IS THE LCD
2 LINES x 16 CHARACTERS

LAMP

Hinh 4.15 - LCD 1602A

- CONST (contrast): chinh d twong phan (d¢ sang cua hinh anh trén LCD).

- EN (Enable): cho phép doc/ghi dir lidu. Trong ché do doc, EN tac dong bang
xung duong (canh 1€n) va trong ché d6 ghi, EN tac dong bang xung dm (canh
xuong).
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- RS (register selection): chon thanh ghi 1énh (RS = 0) hodc thanh ghi dir li¢u
(RS=1)

- R/W: doc (R/W = 1) hay ghi (R/'W = 0)

- D7 —D4: bus dir lriéu (ché dd 8 bit: 4 bit cao, ché do 4 bit: dung cho truyén 4
bit cao va 4 bit thap). Ngoai ra, bit D7 con dung lam ngo ra cho co Busy.

- D3 —DO: 4 bit thip trong ché d6 8 bit hay bo tréng trong ché do 4 bit.

- A, K: anode va cathode dén nén ciia LCD.

% Cac thanh phén chirc ning ciia LCD1602A:

- Co Busy (BF — Busy flag): Néu BF = 1, LCD dang trong qué trinh thuc thi
mdt 1énh. Khi d6, cac 1€nh goi tiép theo s€ bi bo qua. BF dugc doc tai chan
D7 khi RS = 0 va R/W = 1. Do d6, truéc khi thuc hién mot 1énh, can kiém tra
BF trudc, néu BF = 0 thi méi goi 1énh.

- DDRAM (Display Data RAM): chtra cac ky ty s& hién thi trén LCD, t6i da
1a 80x8 bit (80 ky ty). Khi hién thi & ché d6 1 dong, dia chi cia DDRAM c6
pham vi tir 00h + 4Fh con khi & ché d6 2 dong, dia chi DDRAM tu 00h +
27h cho dong 1 va 40h + 67h cho dong 2.

- B0 dém dia chi (AC - Address Counter): dung dé luu dia chi hién hanh cta
DDRAM va CGRAM, ¢6 thé thuc hién doc AC khi RS =0 va R/W = 1.

- CGROM (Character Genaration ROM): chira cic md hinh ky tu s& hién
thi trén LCD, bao gdom 192 ky tyr 5x7 theo bang ma ASCII (nghia la khi
DDRAM chtra gia tri 41h tuong Gmg véi ma ASCII cua ky ty ‘A’ thi trén
LCD s& hién ‘A”), trong d6 chi ¢6 cic ma tir 00h — OFh s& khong 1dy theo ma
ASCII ma lay theo cac ky tu da dinh nghia trong CGRAM.

-  CGRAM (Character Genaration RAM): chira cic md6 hinh ky tur do nguoi
sir dung dinh nghia dé hién thi cac ky tu khong co sin trong CGROM.
CGRAM cho phép tao t6i da 8 ky tur 5x8 (xem bang 4.7).

Bang 4.7 — Cac ky tu dinh nghia trong CGRAM

DDRAM | Pja chi CGRAM | Dit litu CGRAM | Ky tu
00h hay 08h | 000 000 Xxx 22277 1
000 001 Xxx 22779
000 010 XXX 22977
000 011 XXX 22977
000 100 Xxx 22779
000 101 XXX 22997
000 110 XXX 22779
000 111 XXX 22977
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01h hay 09h | 001 000 XXX 77777 2
001 001 xXxx 77777
001 010 xXxx 77777
001 011 Xxx 77777
001 100 xxx 77777
001 101 Xxx 77777
001 110 Xxx 77777
001 111 Xxx 77777
02h hay 0Ah | 010 000 Xxx 77777 3
010001 XXX 77777
010010 Xxx 77777
010011 XXX 77777
010 100 Xxx 77777
010 101 Xxx 77777
010110 xXxx 77777
010111 Xxx 77777
03h hay 0Bh | 011 000 Xxx 77777 4
011 001 Xxx 77777
011010 Xxx 77777
011011 Xxx 77777
011 100 xxx 77777
011101 XXX 77777
011110 Xxx 77777
011111 Xxx 77777
04h hay 0Ch | 100 000 XXX 77777 5
100 001 xxx 77777
100 010 Xxx 77777
100 011 Xxx 77777
100 100 Xxx 77777
100 101 Xxx 77777
100110 xxx 77777
100 111 Xxx 77777
05h hay ODh | 101 000 Xxx 77777 6
101 001 xxx 77777
101 010 Xxx 77777
101 011 Xxx 77777
101 100 Xxx 77777
101 101 Xxx 77777
101 110 xxx 77777
101 111 Xxx 77777
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06h hay OEh | 110 000 XXX 77777 7
110 001 xXxx 77777
110010 xxx 77777
110011 Xxx 77777
110 100 xxx 77777
110 101 Xxx 77777
110 110 Xxx 77777
110111 Xxx 77777
07h hay OFh | 111 000 Xxx 77777 8
111 001 XXX 77777
111010 Xxx 77777
111011 XXX 77777
111 100 xXxx 77777
111101 Xxx 77777
111110 XXX 77777
111111 Xxx 77777

Pé dinh nghia mét ky tu, thuc hién thay thé dau ? béng cac gia tri 0 hay 1
tuong trng va g1 vao CGRAM.

Vi du: Pé dinh nghia chit D tai vi tri 1 trong CGRAM, dia chi va dir liéu tuong

ung la:

DPia chi Dir liéu

00h 111]1]1]0]1En
01h o/1{[o]oY1]|09n
02h o/1{[o]o][1]09n
03h Ll lolf1]1pn
04h o/1{folo]f1]o9n
05h o/1{[o]o]1]09n
06h il ol 1Eh
07h 0/o[o/0]0]00h

Nghia 1a tai dia chi 00h cia CGRAM chua gia tri 1a 1Eh va twong tu cho dén
dia chi 07h.

% Cac che d¢ truyen dir liéu:

LCD1602A c6 2 ché d6 truyén dir liéu: ché d6 8 bit (dung ca DO — D7) va ché
d6 4 bit (khong dung D3 — DO, chi dung D7 — D4). Trong trudng hop dung ché d6 4
bit, dit liéu 8 bit s& dugc truyén 2 1an: truyén 4 bit cao rdi tiép tuc truyén 4 bit thip.
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Sau khi thuc hién truyén xong 8 bit, BF méi chuyén 1én 1. Hai ché d¢ truyén nay mo
ta nhu hinh 4.16 va 4.17.

RS

/ \

/N S S S
Internal / Internal cperation \ /_

signal

DB7
No busy

X a X/ \ / /X DATA
DB7 DATA Busy Busy \ \

INSTRUCTION Busy Flag Check Busy Flag Check Busy Flag Check INSTRUCTION
Hinh 4.16 — Dinh thoi giao tiép & che do 8 bit

RS

/ \

E _/_\_/_\_/_\_/_\—/_\_/_\_/_\_/_\_
Internal / Internal operation \ /

signal

DB7
No busy

S OO WMYS SRV e8.0.0
A A A

INSTRUCTION Busy Flag Check Busy Flag Check INSTRUCTION

Hinh 4.17 — Dinh thoi giao tiép ¢ ché d6 4 bit
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s Tap lénh:

Béang 4.8 - Tép I¢nh cia LCD1602A

Lénh

Ma Iénh

RS

R/W

D7

D6

D5

D4

D3

D2

D1

DO

Thoi
gian thue
thi (fosc
=270
KHz)

Xoa man
hinh

Ghi 20h
(khoang trang)
vao DDRAM
va dat dia chi
DDRAM la
00h

1.53ms

Ve dau
chubi

bat dia chi
DDRAM la
00h va tra con
tré vé vi tri dau
(ndi dung
DDRAM
khong dbi)

1.53ms

Pinh ché
do

I/'D

- Chiéu di
chuyén con tro
I/D = 1: tang
I/D = 0: giam

- Dich toan
man hinh khi
ghi DDRAM:
S = 1: cho phép
dich

S=0: cAm

39us

biéu
Kkhién
hién thi

D = 1: hién
man hinh

D =0: cAm
C=1: hién con
tro

C=0: cAm

B = 1: nhip
nhdy

B =0: cAm

39us

Dich con
tro hay
man hinh

S/C

R/L

S/C = 1: dich
man hinh
S/C = 0: dich
con tro

R/L = 1: dich
phai

R/L = 0: dich
trai

39us

Chuc
nang

DL

DL =1: 8 bit
DL =0: 4 bit
N=1:2dong
N=0:1dong

39us
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F=0:kytu
5x7
F=1:kytu
5x10
Pinh dia Xac dinh dia
chi 0 0 0 1 AC5 | AC4 | AC3 | AC2 | AC1 | ACO | chicua 39us
CGRAM CGRAM
DPinh dia Xac dinh dia
chi 0 0 1 AC6 | AC5 | AC4 | AC3 | AC2 | ACI | ACO | chicua 39us
DDRAM DDRAM
Xac dinh dia
chi hién hanh
Poc BF Ve klel,nt;r? y
vadiachi |0 |1 | BF | AC6 | AC5 | AC4 | AC3 | AC2 | AC1 | ACo | X HeE g
A1 s 1énh tiep hay
hién hanh R
khong
BF = 1: khong
BF =0: ¢6 thé
Ghi dit Ghi dir liéu vao
lu 1 |0 D7 |D6 |D5 |D4 |D3 |D2 |[DI |DO |DDRAMhay | 43us
i CGRAM
N Doc di liéu tir
Poc dir
lia 1 1 D7 | D6 D5 D4 D3 D2 D1 DO DDRAM hay 43us
! CGRAM
I/D: Increment/Decrement S: Screen S/C: Screen/Cursor
R/L: Right/Left DL: Data Length ~ N: Line number
F: Font type AC: Address Counter
Cac gia tri thuong dung mo ta nhu sau:
Bang 4.9 — Cac 1énh thuong dung
Lénh Mo ta
0IH X6a man hinh man hinh
02H Tré vé dau chudi
04H Dich con tro sang trai
06H Dich con tro sang phai
05H Dich man hinh sang phai
07H Dich man hinh sang trai
08H Tét con tro, tat hién thi
0AH Tat hién thi, bat con tro
0CH Bat hién thi, tit con trd
0EH Bat hién thi, nhap nhay con trd
OFH Tat hién thi, nhap nhdy con tro
10H Dich vi tri con tro sang trai
14H Dich vi tri con tré sang phai
18H Dich toan bd man hinh sang trai
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1CH Dich toan bd man hinh sang phai

80H Pura con tro vé dau dong 1

COH Pua con tro vé dau dong 2

38H Xac lap ché d6 2 dong va do phan giai chir 5x7

Vi du 1: Cho so dd két néi LCD 1602A v6i AT89C51 nhu hinh v&. Viét
chuong trinh hién thi chudi “KHOA DIEN — DIEN TU” trén dong 1 va “BO MON
DIEN TU — VIEN THONG” trén dong 2.

1602

THIS IS THE LCD

o
=
2 LINES x 16 CHARACTERS| {5
= -
2 o o
OHANMS LD © M~ (%] |§ z O Z O
[ajajaNaNalaNala) o o L (&) O] > -
N~|00| O Of | N M| <t <t [Te] © ("1 | (\1 Lri‘.o
| | | | |
" vce
u9
g P2.0/A8  P0.0/ADO %ﬂ
23| P2.1/A9  P0.1/AD1 571
54| P2.2/A10  P0.2/AD2 [—3g—H
0—55 P2.3/A11  P0.3/AD3 31
C—56] P2.4/A12  P0.4/AD4 5,1
0—571 P2.5/A13  P0.5/AD5 [—33—H
O—5g] P2.6/A14  P0.6/AD6 35—
O—=— P2.7/A15 P0.7/AD7 [—0O
D% P3.0/RXD P1.0 ;
0—5 P3.UDD PL1 3
0—731 P3.2/INTO PL2
O—37 P3.3/INTL PL3 5
O—5 P3.4/T0 PL4 ¢
O—i6 ] P3-5/TL PL5 [~
O—371 P3.6/WR P16 [g
O0—=—— P3.7/RD P1.7
30 _— 19
O—5g| ALE/PROG ~ XTAL1{—7g—
O—==— PSEN XTAL2¢——0
EA/VPP g—lﬂ
RST [—X
AT89C51

Giai

Hinh 4.18 — K&t ndi LCD va 89C51

8 bit dit liéu cia LCD nbi voi P1 — ché do 8 bit. Yéu cau hién trén 2 dong —
ché do 2 dong.

Chuong trinh thyc hién nhu sau:

EN BIT P2.2
RS BIT P2.0
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RW BIT P2.1
LCD DATA EQU Pl
main:
MOV LCD DATA, #38h ; dit ché do6 2 dong

CALL write command

MOV LCD DATA, #0Ch ; bat hién thi
CALL write command

MOV LCD DATA, #01lh ;x04 man hinh
CALL write command

MOV LCD_ DATA, #80h ; Chuyén vé dia chi 00h (dong 1)
CALL write command

MOV DPTR, #Linel

CALL write ; Ghi vao DDRAM

MOV LCD DATA, #0COh ; Chuyén vé dia chi 40h (dong 2)
CALL write command

MOV DPTR, #Line?2

CALL write ; Ghi vao DDRAM

CLR A
MOVC A, @A+DPTR
CJNE A, #0FFh,writel;Néu gid tri 1la OFFh thi hét chudi
RET
writel:
MOV LCD DATA,A
call write data
INC DPTR
SIJMP write
write command:
CLR RS
CLR RW
CLR EN
NOP
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SETB EN
NOP

CLR EN
CALL Delay
RET

write data:

SETB RS
CLR RW
CLR EN
NOP
SETB EN
NOP
CLR EN
CALL Delay
RET

Delay:
PUSH 07h
PUSH 06h
MOV Ro, #50
MOV R7,#255
DJNZ R7,S
DJNZ R6,S$-4
POP 06h
POP 07h
RET

Linel: DB 'KHOA DIEN - DIEN TU', OFFh
Line2: DB 'BO MON DIEN TU - VIEN THONG', OFFH
END

Vi du 2: Yéu cau giéng nhu vi du 1 nhung ¢t mdi 1s thi dich chudi sang trai
mot ky tu.

Chuong trinh thuc hién nhu trén nhung thém phan xir Iy ngit cho timer 0: cir
dinh thoi 1s thi dich chudi sang trai (nghia 1a dich toan bo man hinh sang phai). Theo
bang 4.9, 1énh can goi ra LCD c6 ma 1énh 1a 1Ch.

Chuong trinh thuc hi¢n nhu sau
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ORG 0000h

LJMP main

ORG 000Bh

LIJMP Timer(O ISR
Main:

MOV IE, #82h ; Cho phép ngdt tai Timer O

MOV TMOD, #01h

MOV THO, #HIGH (-50000)

MOV TLO, #LOW (-50000)

MOV R7, #20

SETB TRO

TimerO ISR:
MOV THO, #HIGH (-50000)
MOV TLO, #LOW (-50000)
DJIJNZ R7,exitTimer0
MOV R7, #20
MOV LCD DATA, #1Ch ;Dich toan man hinh sang phai
CALL write command
exitTimerQ:
RETI

END

Vi du 3: Cho mach két ndi LCD nhu hinh 4.18, viét chuong trinh xuét chudi
“Khoa Pién — Dién tir” trén dong 1 va “Bo mon Dién tir - Vién thong” trén dong 2.

Giai

Vi du ndy yéu cau cac ky tur khong co trong bang mi nén phai dinh nghia thém
trong CGRAM. Cac ky tu can dinh nghia la: b, ¢, w, 9, 0, g, téng cong la 6 ky tu (co
thé thuc hién duoc do LCD 1602A cho phép dinh nghia ti da 8 ky tu).
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Gido trinh Vi diéu khién

Dia chi va dir liéu tuong Ung la:
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Cic trng dung dwa trén vi diéu khién MCS-51

Pia chi Dit liéu Ky tw | Mi DDRAM
20h olol1]o]0]04n
21h 0/170M [ 0] 0AR
22h 0/1[1[1]0]0Eh
23h 170/0[0\1]|11h i
24n |1Jololol111h | ° 0dh
25h O TTTTT|0/|0ER
26h 0/0/0[0]0]|00h
27h 0/0/0]l0]0]o00n
28h Pl 1| 05h
29h 111 OEh
2Ah 1 1 0Ah
2Bh L1 l1l1]1Fn N
| x
och |l d[iFn | € 05h
2Dh l 10h
2Eh Mt | OFh
2Fh 0/0/0[0]0]00h
Chuong trinh thyc hién nhu sau:
EN BIT P2.2
RS BIT P2.0
RW BIT P2.1
LCD_DATA EQU Pl
org 0

1jmp main

main:

MOV LCD_DATA, #38h
CALL write command

MOV LCD_DATA, #0Ch
CALL write command

MOV LCD_DATA, #01h
CALL write command

MOV LCD_DATA,#40h
call write command
MOV DPTR, #cgram data
CALL write

; x04 man hinh

; Pia chi dau cua CGRAM

; 1a 00h
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Cic trng dung dwa trén vi diéu khién MCS-51

MOV LCD_DATA, #80h
CALL write command
MOV DPTR, #Linel
CALL write

MOV LCD_DATA, #0COh
CALL write command
MOV DPTR, #Line2
CALL write

here:SJMP here

write:
CLR A
MOVC A, @A+DPTR
CINE A, #0FFh,writel
RET
writel:
MOV LCD DATA,A
call write data
INC DPTR
SJMP write

Delay:
PUSH 07h
PUSH 06h
MOV R6, #50
MOV R7, #255
DJINZ R7,5$
DJNZ R6,$-4
POP 06h
POP 07h
RET

write command:
CLR RS
CLR RW
CLR EN
NOP
SETB EN
NOP
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CLR EN
SJMP wait

write data:

SETB RS
CLR RW
CLR EN
NOP
SETB EN
NOP
CLR EN
wait:
call delay
ret
Linel: DB 'Khoa ',00h,'1',01lh, 'n - ',00h,'1',01h, 'n

t',02h,0FFh ; Chudi ‘Khoa Pién - Pién tu’

Line2: DB 'B',03h,' m',04h,'n ',00h,'i',01h,'n t',02h,"' -

vi',05h,'n th',04h,'ng', OFFH ; Chudi ‘B& mén Pién tu -

Vién théng’

cgram data: DB 1Eh,09h,09h,1Dh,09h,0%h, 1Eh, 00h ; Cht
DB 04h,0Eh,11h,1Eh,10h,0Fh, 04h,00h ; Chi
DB 08h,05h,0%h,12h,12h,12h,0Ch,00h ; Chi
DB 04h,0Ah, O0Eh,11h,11h,0Eh,04h,00h ; Chi
DB 04h,0Ah, OEh,11h,11h,0Eh,00h,00h ; Chi
DB 05h, OEh, OAh, 1Fh, 1Fh,10h, OFh, 00h ; Chi
DB OFFh

o D> (W)

O»

DO O»

END

6. Giao tiép voi PPI8255

PPI8255 1a IC giao tiép lap trinh dwogc, cho phép md rong port trong truong
hop cac port ctia 89C51 khong du dung. Cac ché do hoat dong ctia 8255 c6 thé tham
khao thém tai Gido trinh Vi xir 1y (cing tac gia). 8255 c¢6 tong cong 2 ché do: BSR
(Bit Set/Reset) va 1/0 (Input/Output) trong dé I/O chia thanh 3 ché d6 khac nhau, tron
tai liéu nay chi xét & ché do 0 (xuat/nhap co ban).

8255 ¢6 téng cong 3 port, mdi port 8 bit trong d6 port C ¢o thé chia thanh 4 bit
cao va 4 bit thap tao thanh 2 nhém: nhom A (PA + PCH) va nhom B (PB va PCL).
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Cic trng dung dwa trén vi diéu khién MCS-51

w
i

33 | DO

32 | D1
D2

31

30 | P3
D4

29
D5

28

27 | P6

D7

o

36 | R

WR
A0
Al

e

fee]

Tw
[ (53}

Cs

RESET

8255

PAO
PAL
PA2
PA3
PA4
PAS
PAG
PA7

PBO
PB1
PB2
PB3
PB4
PB5
PB6
PB7

PCO

EN

w

N

-

40
39
38
37

PIEEEEEE

;

PC1

PC2

PC3
PC4
PC5
PC6
PC7

[
w|~|o|n
ooo

12
11
10

D7 —DO: bus dir liéu
PA7 —PAO: Port A
PB7 - PBO: Port B
PC7 —PCO: Port C
Al, AO: gidi ma
RESET: ngd vao Reset

CS: Chip Select

ﬁ : Read

Hinh 4.19 — So d6 chan cua 8255

Pé diéu khién 8255, bén trong c6 mot thanh ghi diéu khién (CR — Control
Register) cho phép chon ché do hoat dong. N6i dung cta CR nhu sau:

1

D6

D5

D4

D3

D2 | D1 | DO

Nhom A

1: Input

PCH (PC7 + PC4)

—

v

0: Output

A

PA

1: Input

0: Output

A

Hinh 4.20 — Dang tir diéu khién cho 8255A & ché d6 I/O

Nhém B

PCL (PC3 + PCO0)

1: Input

A 4

0: Output

A 4

PB

1: Input
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D7 D6 D5 D4 D3 D2 Dl DO

0 X X X S/R

Mode BSR Khong str dung Chon bit 0: Xoa (Reset)
000: PCO 1: bat (Set)
001: PC1
010: PC2
011: PC3
100: PC4
101: PCS
110: PC6
111: PC7
Hinh 4.21 - Dang tir diéu khién cho 8255A & ché do BSR

Luu ¥ rang khi can Set/Reset bit thi phai goi dit liéu ra CR cht khong goi ra
PC.

Nhu vay, dé xac 1ap diéu khién 1am viéc cho 8255, can thyc hién dinh c4u hinh
cho 8255 (chon céc ché d6 hoat dong cho PA, PB va PC). Pé thuc hién qué trinh nay,
can tac dong dén CR cua 8255. Logic chon cac port cho 8255 md ta nhu sau:

Bang 4.10 — Logic chon céc port cia 8255

cS | Al | A0 Chon
0 0 0 |PortA
0 0 1 |PortB
0 1 0 |PortC
0 1 1 | Thanh ghi diéu khién
1 X x | 8255A khong hoat dong

Vi du: Cho mach két ndi gitta AT89C51 va 8255 nhu hinh 4.22. Viét chuong
trinh diéu khién theo yéu cau:

- Nhin SW1: sang 4 Led trai va sang Lamp.
- Nhan SW2: sang 4 Led phai va tat Lamp.
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Hinh 4.22 — So dd két ndi 89C51 véi 8255
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Gido trinh Vi diéu khién Cic trng dung dwa trén vi diéu khién MCS-51

Do PA diéu khién Led, PCL diéu khién cong tic nhan, PCH diéu khién RL1
nén PA xuit, PCL nhap va PCH xuat (con PB tuy y). Noi dung thanh ghi diéu khién
nhu sau:

1|00 0 0 0 0 1 81h
1/0 | Ché d6 0 | PA xuat | PCH xuat | Ché d6 0 | PB xuét | PCL nhap

Led don ndi véi cac bit ctua PA tai cathode va anode ndi véi Vee nén dé Led
sang thi dit liéu tai PA 1a 0 va Led tat khi dir liéu 1a 1.

Pén LAMP duogc diéu khién bang RL1: khi RL1 dong (img véi PC7 = 0) thi
LAMP sang va nguoc lai, khi RL1 ngét (tng voi PC7 = 1) thi LAMP tit. Noi dung
thanh ghi diéu khién khi diéu khién PC7 nhu sau:

PC7=0

0 [o]Jo]o[1][1]1] 0 [OEh
BSR | Khong dung | PC7 |=0

PC7=1

0 [oJo]o|1[1][1] 1 |OFh
BSR | Khong dung | PC7 | =1

Cong tic SW1, SW2 ndi véi PCO va PCI1: khi nhan cong tic thi chan tuong
g tai PC = 0 va khi khong nhan thi = 1. Do d6, dé kiém tra cong tic c6 nhan hay
khong thi doc dit liéu tir PCL va kiém tra twong tmg céc bit PCO, PC1.

Dia chi cac port cua 8255:

CS =0 Tuyy Al AO |Port | bia chi

(Y6 =0) hex

AlS Al4 Al3 Al12 All Al0 A9 A8 A7 A6 A5 A4 A3 A2 Al A0

I 1 0[]X X X X X X X X X X X|[0o 0 [A [cooon
0 1 |B |cooin
1 0 |C |coo2n
11 _|CR [cC003h

Chuong trinh thuc hién nhu sau:

MOV DPTR, #0C003h ; Pia chi CR
MOV A, #81h; PA: xudt, PB: xudt, PCH: xuidt, PCL: nhap
MOVX @DPTR, A ; Xudt ra CR
Begin:
MOV DPTR, #0C002h ; Pia chi PC
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SW1:

SW2 :

MOVX A, @DPTR
JNB ACC.0,SwWl
JNB ACC.1,SW2
SJMP begin

CALL Delay

MOV A,11110000b
MOV DPTR, #0C000h
MOVX @DPTR, A

MOV A, OEh

MOV DPTR, #0C003h
MOVX @DPTR, A
SJMP begin

CALL Delay

MOV A,00001111b
MOV DPTR, #0C000h
MOVX @DPTR, A

MOV A, OFh

MOV DPTR, #0C003h
MOVX @DPTR, A
SJIMP begin

.
4

boc vao
Néu PCO = 0 thi dén Swl
Néu PCl = 0 thi dén SW2

Tradnh rung phim
Sang 4 Led tréai
Pia chi PA (do PA ndi v&i Led)

PC7 = 0 — dbéng RL1 — sang LAMP
Pia chi CR (do dung ché dd BSR)

Sdng 4 Led phai
Pia chi PA (do PA nbi v&i Led)

PC7 = 1 — déng RL1 — sang LAMP
Pia chi CR (do dung ché d& BSR)

Delay:

MOV TMOD, #02h

MOV THO, #HIGH (-50000)

MOV TLO, #LOW (-50000)

SETB TRO
JNB TFO, S
CLR TFO
CLR TRO
RET

END
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BAI TAP CHUONG 4

1. Cho so dd két ndi nhu hinh 4.3. Viét chuong trinh sang Led theo yéu cau:
sang lan luot 1 Led tir phai sang trai va thuc hi¢n 4 lan; nhép nhdy 8 Led 5
lan; sang Led tir ngoai vao trong, mdi l1an 2 Led va thuc hién 3 1an (thoi
gian tri hodn giita 2 1an sang 1 300ms, dung timer 1).

2. Cho so d6 két n6i nhu hinh 4.7. Viét chuong trinh ting ndi dung ctia 6 nhé
30h tir 00 — 99 va hién thi gi tri trén 2 Led 7 doan (hién thi Led bang ngat
timer 1 va thoi gian tri hoan khi taing ndi dung cua 6 nhé 30h 1a Is dung
ngit timer 0).

3. Cho so d6 két ndi nhu hinh 4.7 trong d6 két ndi thém 4 Led (Led2 — 6) duoc
diéu khién bang cac bit ciia P1: P1.2 — P1.5. Viét chuwong trinh hién thi gio,
phut gidy trén 6 Led (Led1,2: gid; Led3,4: phut; LedS,6: gidy) trong d6 gio
chtra trong 6 nhd 30h, phut trong 6 nhé 31h, gidy trong 6 nhé 32h (thoi gian
tri hodn 1s dung ngat timer 0, quét Led dung ngat timer 1).

4. Cho so d6 két ndi nhu hinh 4.11. Viét chwong trinh cho chudi “DAI HOC
KY THUAT CONG NGHE TPHCM” di chuyén tir trai sang phai trén ma
tran Led.

5. Cho so dd két ndi nhu hinh 4.14. Viét chuong trinh diéu khién dong co
quay thuan 100 vong véi toc do 10 vong/phit (gia st mdi bude cd goc quay
1a7.2°%.

6. Cho so d6 két ndi nhu hinh 4.18. Viét chuong trinh cho chudi “Pai hoc K§
thuat Cong ngh¢” trén dong 1 va “Khoa Dién — Pi¢n tiu” trén dong 2 di
chuyén tir trai sang phai (thdi gian dich chuyén 1a 300ms dung ngat timer

1.
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