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Loi mo dau:

Ngay nay khi nhu ciu vé thong tin quang cdo rat 16n , viéc ap dung cac phuong tién ki
thuat méi vao cac linh vuc trén la rét can thiét .

Khi ban dén céc noi cong cong, ban dé dang bat giap nhitng ap phich quang cdo dién
tir chay theo cac hudng khac nhau v6i nhi€u hinh anh va mau sic rat an tuong.

Tir yéu cau ctia mon hoc ki thuat vi xur ly va thuc tién nhu trén, ching em quyét
dinh chon dé€ tai cho bai tap 16n mon hoc la:

Thiét ké mach hién thi dung ma tran LED.

Khi dé tai dugc mé rong thi s€ c6 kha nang tng dung thuc tién rat 16n .N6i tém lai, trong
thoi dai bung n6 thong tin hién nay, kha nang ting dung va tiém luc phat trién ctia hé thong
nay la rat 16n, dac biét & Viét Nam, cdc hé thong nhu vay con rat it, hiu hét déu duoc nhap
tr nudc ngoai véi gid thanh kha cao.

I) Co so 1y thuyét:

Dua trén nguyén tic nhu quét man hinh, ta cé thé thuc hién viéc hién thi ma tran dén
bing cdch quét theo hang va quét theo cot. Mdi Led trén ma tran LED c6 thé coi nhu mot
diém anh. Dia chi ctia méi diém anh nay duoc xac dinh dong thoi boi mach gidi ma hang
va giai ma cot, diém anh nay sé duogc x4c dinh trang thai nho dit licu dua ra tir bo vi diéu
khién 8951.

Nhu vay tai méi thoi diém chi ¢6 trang thdi cia mot diém anh dugc xdc dinh. Tuy
nhién khi xdc dinh dia chi va trang thai ctia diém anh tiép theo thi cic diém 4nh con lai s&
chuyén vé trang thdi tit (néu LED dang sang thi s& tat dan). Vi thé dé hién thi dugc toan
bo hinh 4dnh ctia ma tran dén, ta c¢6 thé quét ma tran nhiéu lan vdéi toc do quét rat 16n, 16n
hon nhiéu 14n thoi gian kip tat ctia dén. Mat ngudi chi nhan biét duoc t6i da 24 hinh/s do
do6 néu toc do quét rat 16n thi s& khong nhan ra duoc su thay doi nho clia dén ma s& thay
dugc toan bo hinh anh cin hién thi.
So do6 khoi:

Giai ma cot

Data

e~ Ma tran den
Gial ma LED

hang

y
y

Pé thuc hién dugc quét hang va quét cot thi ma tran LED dugc thiét k& nhu sau:
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Cac LED trén cung mot hang s€ duoc ndi cac chan duong véi nhau.
Cac LED trén cung mot cot s€ dugc ndi cac chan am véi nhau nhu hinh vé

Ta c6 thé mo6 phong mot ma tran Led don gian 4x4 nhu sau:

Hang 1

R4

2

K

3

IR
NINNIPAPN

X
s KK
N2k

Cot 1 2 3 4

So do thiét ké' ma trdn LED

Trang thai cua mot LED s€ duoc quyét dinh boi tin hiéu dién dp di vao dong thoi ca 2
chan. Vi du dé LED séng thi dién 4p 5V phai dua vao chan duong va chan am phai duogc
noi dat, LED sé tat khi khong ¢6 dién dp dua vao chan duong.

V6i dé tai nay, ching em chon loai ma tran LED 8x8 d€ hién thi.

Ta c6 so d6 nguyén 1y cua Ma tran LED 8x8:
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Pé ma tran c6 thé sdng nhu hinh vé& (hién thi mot phan ctia chit ADIDAS):
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beén LED tha nhat beén LED thia hai beén Led thit ba

Thuc hién quét dong va cot:

Chon cot 1, dua dién dp cot 1 vé 0.

Sau d6 chon va quét lan luot cac hang 1,2,3,4,5,6,7,8 nhu sau:

+Deén 1tat -> Dién dp dua vao hang 11a 0V.
+Den2tit -> Dién dp dua vao hang 2 1a OV.
+ Deén 3 sang = Dién ap dua vao hang 3 1a 5V.
+ Deén 4 sang = Dién ap dua vao hang 4 1a 5V.
+ Deén 5 sang = Dién ap dua vao hang 5 1a 5V.
+ Deén 6 sang = Dién ap dua vao hang 6 1a 5V.
+ Deén 7 sang = Dién ap dua vao hang 7 1a 5V.
+ Dén 8 sang = Dién ap dua vao hang 8 1a 5V.

Chon cot 2, n6i dat. Sau d6 quét lan luot cac hang 1,2,3,4,5,6,7,8.

+Deén 1tdt - Dién dp dua vao hang 11a 0V.
+ Dén 2 sang = Dién ap dua vao hang 2 1a 5V
+Den 3 tait - Dién dp dua vao hang 3 1a OV
+ Dén 4 sang = Dién ap dua vao hang 4 1a 5V
+Deén5tat - Dién dp dua vao hang 5 1a OV
+Den 6tait > Dién dp dua vao hang 6 1a OV
+Deén 7 tat > Dién dp dua vao hang 7 1a OV
+Deén 8 tit > Dién dp dua vao hang 8 1a OV

Ti€p tuc quét vdi cac cot tir 3 dén 8 biang cach nhu trén, sau d6 chuyén sang

quét den LED thit hai va thit ba mot cach tuong tu.

Dé mat ngudi nhan biét duoc toan bo hinh dnh clia ma tran ta phai tién hanh
quét nhiéu 1an. Do mét ngudi khong phan biét dugc su thay d6i anh néu anh d6 dugce quét
vGi toc do 24 hinh/s nén néu ta quét anh véi téc do 16n hon hoac bang 24 hinh/s thi anh sé&

chay lién tuc va khong bi giat
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II) Thiét keé:

Dé thuc hién dugc viéc quét theo hang va quét theo coOt ta cin phai 1am nhitng cong viéc
sau:

Thiét k€ ma tran LED theo mo hinh nhu da néi & trén.

Thiét k& bo phan kénh dua vao bo giai ma dia chi cot cho tat ca cic diém
anh.

Thiét k& bo dém dé 6n dinh dit liéu (g6m bo dém hang va bo dém cot).

1) So do khoi cia mach hién thi dung ma tran LED :

BO
| PEM | | MA TRAN
. - LED
8951 T T

BO PEM

Il

ﬁ MACH GIATIMA COT

So do khoi cho mach diéu khién ma trdn LED 8 x 8.

2)Nhiém vu cua cac khoi:
Bo vi diéu khién 8951:

Day 1a noi luu giit chuong trinh diéu khién chinh va dit liéu cho cdc mach gidi ma hang va
cot.

AT89CS51 1a mot hé vi tinh 8 bit don chip CMOS c¢6 hiéu suét cao, cong sudt nguon tiéu
thu thap va c6 4Kbyte bo nhd ROM Flash xoa dugc/l1ap trinh dugc. Chip nay dugc san xuét
dua vao cong nghé bo nhé khong mat ndi dung cé do tich hop cao.

AT89C51 c6 cac dic trung chudn sau: 4Kbyte Flash, 128 byte RAM, 32 dudng xuit nhap,
hai bo dinh thoi/dém 16 bit, mot cau tric ngat hai mic vu tién va 5 nguyén nhan ngit, mot
port noi ti€p song cong, mach tao dao dong va tao xung Clock trén Chip.

Ché d6 nghi dimg CPU trong khi van cho phép RAM, céac bo dinh thoi/dém, Port noi ti€p
va hé thong ngat hoat dong.
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Mo ta cac chan cua IC 8951:

Vce: Chan cung cép dién.

GND: Chan noi dat.

Port 0: Port 0 1a port xuat nhap 8 bit 2 chiéu cuc D hé. Port 0 con
dugc cdu hinh 1am bus dia chi (byte thap) va lam bus di liéu da hop trong khi truy xuét bo
nh¢ dit liéu ngoai va bo nhé chuong trinh ngoai. Port 0 cling nhan cidc byte ma trong khi
lap trinh cho Flash va xuat cdc byte ma trong khi kiém tra chuong trinh.

Port 1: Port 1 1a port xuét nhap 8 bit hai chi€u c6 céac dién tré kéo 1én
bén trong. Khi cac logic 1 duoc ghi 1én cac chan cta port 1, cac chan nay dugc kéo 1én
miic cao bdi cdc dién trd kéo 1én bén trong va ¢ thé dugc sir dung nhu 1a cdc ngd vao. Khi
lam nhiém vu 1a cac port nhap, cac chan cua port 1 dang dugc kéo xuong mic thip do tac
dong bén ngoai sé cap dong do cé cac dién trd kéo 1én bén trong.

Port 2: Port 2 1a port xuét nhap 8 bit hai chiéu cé céc dién tré kéo 1én
bén trong. Khi cac logic 1 duogc ghi 1én cac chan cua port 2, cac chan nay duoc su dung
nhu 1a cac ngd vao. Khi lam nhiém vu port nhap, cac chan cua port 2 dang duoc kéo xuong
muc thap do tdc dong bén ngoai sé cip dong do c6 cac dién trd kéo 1én bén trong. Port 2
tao ra byte cao cua bus dia chi trong thoi gian tim nap 1énh tir bo nhé chuong trinh ngoai,
va trong thoi gian truy xuat bo nhé di liéu ngoai sir dung cac dia chi 16 bit.

Port 3: La port xuat nhap 8 bit hai chi€u c6 céc dién trd kéo 1én bén
trong. Khi cac logic 1 dugc ghi 1én cac chan cua port 3, cac chan nay duoc kéo 1én miic
cao bdi cdc dién trd kéo 1én bén trong va c¢6 thé duge sir dung nhu 13 cac ngd vao. Khi lam
nhiém vu port nhap, cac chan cta port 3 dang duoc kéo xuoéng mic thip do tac dong bén
ngoai sé cip dong do c6 cac dién trd kéo 1én bén trong. Port 3 con dugc s dung lam cac
chiic nang khac cia AT89CS51:

Chan | | Chitic ndng

P3.0 g0 vao Port noi tiép

P3.1 g0 ra Port noi tiép

P3.2 g0 vao ngat ngoai 0

P3.3 g0 vao ngat ngoai 1

P3.4 g0 vao bén ngoai cua bo dinh thoi 1
P3.5 g6 vao bén ngoai cua bo dinh thoi 0
P3.6 iéu khién ghi bo nhé dit liéu ngoai
P3.7 iéu khién doc bo nhd dit lieu ngoai

RST: Ngo6 vao Reset. Mtic cao trén chan nay trong 2 chu ky mdy
trong khi by dao dong dang hoat dong sé Reset AT89CS51.
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+5V

10uF 10V

+ C3
51 RESET
|

R1 D1
84K 1N4148

Mach Reset tu dong khi khoi dong mdy
“V6i bai nay ching em thuc hién Reset biang cach ndi chan 9 ciia 8951 véi ngudn 5V,

v ALE: ALE la mot xung ngo ra cho phép chot dia chi ALE (Address

Latch Enable) cho phép chét byte thap ctia dia chi trong thoi gian truy xuat bd nhé ngoai.
Chan nay ciing dugc dung lam ngd vao xung lap trinh (PROG) trong thoi gian 1ap trinh
cho Flash.
Khi hoat dong binh thuong, xung cua ngd ra ALE luon ludn ¢6 tdn s6 bang 1/6 tan s6 cla
mach dao dong trén chip, c6 thé dugc sit dung cho cdc muc dich dinh thoi tir bén ngoai va
tao xung Clock. Tuy nhién can luu ¥ 12 mot xung ALE s& bi bo qua trong moi chu ki truy
xudt cua bo nhé dir liéu ngoai.

Khi can, hoat dong cho phép chét byte thip cua dia chi s& dugc vo hiéu hod bang cédch set
bit O cua thanh ghi chiic nang dac biét c6 dia chi byte 1a 8E(h). Khi bit nay dugc set, ALE
chi tich cuc trong thoi gian thuc thi 1énh MOV X hoac MOVC. Nguoc lai chan nay sé duoc
kéo 1én mic cao. Viéc set bit khong cho phép hoat dong chot byte thap cta dia chi sé
khong ¢6 tac dung néu bo vi diéu khién dang & ché do thuc thi chuong trinh ngoai.

v XTAL1: Ngo vao dén mach khuéch dai dao cua mach dao dong va
ngo vao dén mach tao xung Clock bén trong chip.
v XTAL2: Ngb ra tir mach khuéch dai dao cia mach dao dong.

Pé tao mach dao dong cho vi diéu khién 8951 hoat dong, ching em chon mach tao dao
dong nhu hinh v€ dudi day, véi cac gia tri cua linh kién la:  C1 = C2 =30pF,;
Thach anh dao dong c6 tan s6 12MHz.

cz
—n—I— XTaL2
1
1
-—u—I— XTaLd

I GHD

Maote:  C1, 02 =30 pF + 10 pF for Crystals
=40 pF + 10 pF for Ceramic Resonators

Két noi cua mach dao dong

So do chdn cua IC AT89C51 :
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F1.0O 1 ~ 40 O VCC
Fi1 2 39 [ PO.0 {ADO)
Fi2] 2 38 O PO {AD1)
P13 ] 4 37 O P02 (AD2)
Pi.a] 5 36 O P03 (ADR)
Fi1.5 0 8 85 0 P04 (aD4)
PFieC]7 24 O PO (ADS)
Fi.70] 2 33 0 P06 [(AD6)
RST ] 9 32 @O PO.7 (ADT)
(RXD) P30 10 91 @O EAAVPP
(TXD) P31 11 20 [0 ALE/FPROG
(TNTD) P32 ] 12 29 0 PSEN
(MMTiy P33 12 28 0 P27 (A15)
(To) P34 ] 14 2T P26 (A14)
(T1y P35 15 26 O P25 (A13)
(WR)Fa6] 18 25 0 P24 (a12)
(RO P27 17 24 [ P2.3 {A11)
XTalz O 18 23 1 P22 (a10)
KTal1 O 19 22 O P21 (A8)
GMND ] 20 21 [ F2.0(a8)

Mach gidi md cot:
Dung 3 IC 74L.S138 (3 ddu vao, 8 ddu ra) dé giai ma cho cdc cot clia cac ma tran LED. Do
moi thoi diém chi c6 mot IC giai ma duge 1am viéc nén ta phai thi€t k€ mach phan kénh dé
chon IC lam viéc. Dung chan P2.3 & P2.4 cta vi diéu khién 8951 dé€ 1am dau vao cho

mach phan kénh .
So d6 chan IC 741.S138:

L s wvoo P
S B ¥ 2
= 16 v

— 3 Gy ve R

— 4 GER v3 e
Gl Y4 L
L lyE ygill
£ GND vE 2

74135

Ta c6 bang trang thai cho mach phan kénh nhu sau :

Tu d6 ta c6 cadc ham logic cho mach phan kénh nhu sau :
Y1=P2.3+P24
Y2 =P2.3 + P24
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Y3 =P23 +P24
Ta c6 so d6 mach phan kénh:

T o

b—~

iii. Doi voi hang cua ma trdn LED
Ta dung 8 chan cua Port 1 no6i truc ti€p v6i 8 hang cua ma tran LED thong qua bo dém
gom 2 IC 74L.S126.
LG woo H—
S 1 1a 4p 2
211y 44 HE
2 eG4y U
=4 pa 30 o
S 1Y 3A 2
LI GND 3 2
74176
. Bo dém :

Dién dp c6 thé dua truc tiép tir bo gidi ma hang qua céc cong NOT vao cdc hang clia ma
tran den. Tuy nhién dién 4p nay c6 thé khong 6n dinh hoidc c6 thé xay ra hién tugng anh
hudng 14n nhau giita cdc chan tin hiéu dua vao céc hang, dan dén do sdng hoac tit ctia dén
khong chinh x4c. D€ tranh hién tuong ndy dong thoi tranh phai dung cic cong NOT, tai
moi chan ra ctia bo gidi ma ta c6 thé diing bo dém.

B0 dém thuc chat 1a cdc mach 3 trang thai (tri-state logic), gom c¢6 1 dau vao A, 1 dau ra
Y va 1 dau diéu khién G. Trang thdi ctia ddu ra Y do dau diéu khién G va dau vao dit liéu
A quyét dinh. Khi d4u diéu khién chon thi tin hiéu tai d4u ra s& thay d6i theo tin hiéu ddu
vao; khi khong dugc chon thi & dau ra sé la trang thai trd khang cao, tin hiéu tai dau vao
khong dugc dua dén dau ra.

Trong bai nay ta dung 2 loai bo dém.

> Vi cac dit liéu dua dén hang cia ma tran LED ta dung bd dém su dung IC
74L.S126 .
Ta c6 so do6 IC 741.S126:

i
[
=

G WCC
S 1a dp 2
21y 4 HE
eG4y U
= pa 30 o
S 1By 3A 2
LI GND 3 2
THNEE
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- So d6 mach 3 trang thai :

Input Output

_—

- Bang trang thai cua IC 74L.S126 (tich cuc muc “1”):

nput  §  Dutput
A ) Y Ny 4
A_U f‘ v 11&11 A_LJ
nput, G pufpu
I N 1%11 y &)
1 \9j N 1U
A 14
0 L 1 . ‘Il v 4
1 lgllL
Khi ddu vao diéu khién G = 0 thildau ralé trad$@h4 (rdl khang cao khong cho tin hiu di qua.

Khi dau vao diéu khién G = 1 thi tin hiéu dién 4p tai d4u ra s& giit nguyén so véi tin hiéu
dién 4p tai dau vao (do d6 khong phai dung cdc céng NOT tai cdc ddu ra ctia b giai ma).

> V6i cac dit liéu dua dén cot cua ma tran LED ta dung bo dém sur dung IC

741.S125

Ta c6 so do IC 74L.S125:
L@ woo 2
e LS Te S <
21y 44
44 o@ 4y U
e - T =
E ey 3h 2
I GND 3Y 2

7HES

- Bang trang thai cua IC 74LL.S125 (tich cuc muc “0”):

Khi dau vao diéu khién G = 1 thi ddu ra & trang théi tr& khang cao khong cho tin hiéu di
qua.

Khi dau vao diéu khién G = 0 thi tin hiéu dién 4p tai d4u ra s& giit nguyén so vdi tin hiéu
dién 4p tai dau vao (do d6 khong phai ding cdc cong NOT tai cdc ddu ra ciia by gidi ma).
Ma tran LED: Dung 3 ma tran LED 8x8 dé hién thi noi dung .

3) Thiét keé:



Nguyenvanbientbd47@ gmail.com

Doi v6i hang cua bang hién thi: dung cic chan ctia Port 1 (tir chan P1.0 dén
chan P1.7) cta vi diéu khién 8951 1am dau vao diéu khién. Trude khi dua vao cic chan
diéu khién hang clia ma tran, cac chan cta Port 1 dugc dua vao céc chan diéu khién G cua
bo dém gém 2 IC 74LS125( ¢6 tét ca 1a 8 ddu vao diéu khién). Pau vao cta cdc IC nay
luon duge ndi véi ngudn 5V, 8 dau ra ctia 2 IC nay dugc dua dén 8 hang ctia ma tran LED.

Poi v6i gidi ma cot cia bang hién thi: Dung cic chan Port 2 cla vi diéu
khién 8951 1am d4u vao cho bo giai ma cot.
Cu thé:

Cac chan P2.0, P2.1, P2.2 lam ba dau vao cho ting IC giai ma 74L.S138 (cac chan Al,
A2, A3 cua 74L.S138). Cac chan G2A,G2B cua IC 74L.S138 dugc ndi véi nhau va dugc noi
vGi 3 dau ra cua mach phan kénh.

Chan P2.3, P2.4 lam dau vao cho mach phan kénh chon IC giai ma lam viéc tai ting
thoi diém lam viéc.

24 dau ra cua bo giai ma (gom 3 IC 74LS138) duoc dua dén céc dau vao diéu khién G
ctia bo dém (gom 6 IC 74L.S125). Dau vao A cua 6 IC nay luon duoc néi véi dit. Paura Y
cta 6 IC nay (24 dau ra) duoc ndi v6i 24 cot ciia bang hién thi gdm 3 ma tran LED 8x8.

4) Nguyén ly hoat dong:

- Trong khi b giai ma cot chon cot thit nhét, bd giai ma hang s€ quét lan luot hét 8 hang,
dix liéu dugc dua vao s€ xac dinh trang thai cua tit ca cac den tai cot 1.

- Ti€p tuc quét cot thit hai, bo giai ma hang lai dua dit liéu vao lan luot hét 8 hang va
quyét dinh trang thai cua tat ca cac dén 6 cot 2.

Qua trinh ¢t thé ti€p tuc cho dén khi quét hét 24 cot (do ta dung 3 ma tran LED 8x8).
Vi dé tai nay, chiing em chon t6c do quét 1a 60 1an va quét nhiéu lan véi thoi gian tré cla
den 1a 255 us, ta s€ nhan biét duoc hinh anh trén ma tran la dong chir: ‘ADIDAS ' chay
tir phai qua trai.

III) Cac linh kién dung trong mach:

1 IC AT89C51.

3 ma tran LED loai 8x8.

3 IC giai ma 74L.S138.

2 IC 74L.S126.

6 IC 74L.S125.

1 IC 7432 (c6ng OR).

1 IC 7404 (c6ng NOT).

2 tu dién gia tri 33 pF.

1 b dao dong thach anh tan s6 12 MHz.

IV) Tai liéu tham khao:

Ki thuat Vi xu ly -- Tac gia Van Thé Minh--.
Cau tric va lap trinh ho vi diéu khién 8051. -- Tac gia Nguyén
Tang Cuong, Phan Qudc Thing --

10
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Ma nguoén cia chuong trinh diéu khién mach hién thi dung ma tran LED
( Str dung ngon ngit lap trinh Assembly):
INCLUDE 89C51.MC
ORG OH
JMP MAIN

DB
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,252,10,9,10,252,0,255,129,129,66,60,0,129,129,255
,129,129,0,255,129,129,66,60,0,252,10,9,10,252,0,70,137,137,137,114,0,0,0,0,0,64,224,208,184,
116,238,220,184,112,224,192,128,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

ORG 100H

BEGIN: MOV DPTR #26
CLR A

CLR P3.1

MOV R7#77

LOOP: CINE R7,#0,QANH
ACALL DELAY

ACALL BEGIN

QANH: MOV R6#60

MOV A,DPL

ADD A#1

MOV DPL,A

11
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CLR A
DECR7
LOQOP1: CINE R6,#0,IMAGE
LIMP LOOP
IMAGE: MOV R5,#24
MOV RO0,#0
MOV A,DPL
SUBB A,#24
MOV DPL,A
CLR A
DECR6
LOOP2: CINE RS5,#0,COLUMN
LIMP LOOP1
COLUMN: MOVC A,@A+DPTR
MOV P1,#0
MOV P2,R0
MOV P1,A
ACALL DELAY
INCRO
DECRS5
CLR A
INC DPTR
LIMP LOOP2

DELAY:MOV TMOD,#02H

12
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MOV THO,#0H
SETB TRO
LOOP3:JNB TF0,LOOP3
CLR TFO
RET
MAIN: ACALL BEGIN

END

Hudng phat trién cua chuong trinh

Thuc t€ hinh anh hién thi 16n hodc cin ¢6 do phan giai tot doi hoi s6 luong den
trong ma tran 16n hon nhi€u 1an. Tir d6 dit ra mot yéu cau 1a mé rong ma tran den.

Dua trén co s& 12 ma tran LED 8x8 nhu da néi & trén, c6 thé thiét k€ md rong
(bang céch tang thém sd hang va so cot) theo nguyén 1y tuong tu (quét hang va quét cot)
tuy nhién phai thém cac bd dém, cac bo giai ma dia chi va bd dém.

Do cdc bo dém duoc dit & ddu ra ctia bo gidi ma cot nén dé giam s6 lugng bo
dém phai sir dung c6 thé m& rong ma tran LED bang cach tang thém s6 cot.
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