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GEH): FT 51 B ALA il & At

. ASCIRIR T 16 * 16 miFF LED MLy RoR BRI, TEAIN4H 1 H3E[E ATMEL
PN EIA A AT89CH L 2 B LED fi B FE 3~ s I BhaS Wt AT A AR .l 4% 41
WA~ TAHC138 fR S as RIS Wonds, T BLE RS MOCARBER AR . Bonde R 4
AN 8X 8 fiFE LED Sonibibh, 41 16X 16 f5 R R g, 25 Al LER 1 ANT, 5
2 M TRy BN RGFET RS RS S i, R HoE s g R R R T
LED Ry BH AR AN B B R 7R s P o B2 /s A B BROC AR BE % DA 7
RBoR, BlnEr b AR . ARSCEGHA 48 T LED i PR R 28 1 SR B 28K,
PR BT AR R — S D R B, e ARANAE 5 A0S, HLE Ak, &
THERIEY], ZRGWRRE/D, VERERSE, GG, ¥R,

Xg8ia). ATS9C51 HL AL LED SRR~ hASER
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Title: Design of dot matrix billboard based on 51 single

chip microcomputer

Abstract: This design is the design of a 16%16 dot matrix LED electronic
display. The dynamic design and development process of LED dot matrix
electronic display controlled by 40—pin AT89C51 produced by American ATMEL
Company is introduced. Various text or monochrome images can be displayed
by controlling two T74HC138 decoders to drive the display. The display
uses four 8 X8 dot matrix LED display modules to form a 16X16 dot matrix
display. A full screen can display 1 Chinese character, or 2 numbers and
letters. The control system program is edited by a single—chip assembly
language and programmed to control the level of each display point
corresponding to the anode and cathode of the LED. The dynamic display
mode enables graphics or text to be displayed in a variety of ways, such
as stationary, moving in and out. This paper introduces in detail the
overall design requirements of LED dot matrix display, hardware design
ideas and some functional principles, software design ideas and program
code, machine debugging and testing.

The design results show that the system shows small error, stable

performance, reasonable structure and strong expansion capability.

keywords: AT89C51 single—chip LED dot matrix display dynamic display
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1 4&ig

1.1 LED #ii

RN LAHFR N LED (Light Emitting Diode), J&—Fhf G4k — W%,
ALK B RGO RE o ORI BEON RO B LT S5 R A I AT DL
S AT AR G RS [ (2 SRR RE BRI XK R SR ES S AN F], [RI
LT RIS R S R I RE B 2 D A — 4, BRGH I RE B, R H 0L
BT, B A RE BB, IR ARG A SRR G o X1 2H 1 LED FRI A4
BHE AL 22 M vk T LED Ye Bt . Bl i Uk R e iR, R4k
(¥7 LED FHAAL ER AL, K B0 LED FHRAER 2 A, R W61 LED B AR A
RERCH) LED HA LR 4%

1907 4F- H « j » Round &I T & Wb L2 J5 BT LA H IR O B B 5 54k ikt e
JENKW T RICTAE . s F-HRO6 B T BILE 1962 55, I A LED A RER
HA e He AR . BEE R MR R, BULEN LED AME AT LUK H 2R iy ml 1
o, BEREKHHLAMEFIEING, WA T RENER.

KGR Z B AR O BB DUAOGYER, = RO R AR 2 T ] LEa i i %,
flin LED TAERT R AEAR, HOGRA RS, U IhFEIR, FRe3 R LED
RHEE, RS, ZERESRET. BRikzsh, LED B HEERBUN, FHir
K, Bk, BiE4edrfinse . Wik, LED #f MA@, 500
/T (VTN T S 2 B
1.2 LED BREHLE

1990 424, B BHAE RO I E SUR K 2 #E2,  LED i H @t et
TENFRRIT . BRI B As . AL R G R 0 A0 B AR R I R O
YR dR A LED K H BG4k 2 85 G 1, AR F P AN R R 3K
A DAEH AT, R REARKER, K, 426, 86, Ei, &
X PUME IR R H . T LED 78 BoR Ut i 2 A I ThFER, FHark,
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SEPE R, FTLAE R SR WA AT LED R 7 AT — s, WAy
HILE# .

LED S/ Bt /&P s ae i) — A, i — AN RO T HRE RSN, O LED
ARBEERCR R T S, WL SRR, BRSEEE . R IE
Z\HER, IR RERBER, EHERE RO IRE S HE, AR
P FIYE AR B0 . AR FH IS AN H], LED BoRBER LLr NN B Bf, =EAME
BRI AN R B, IR S5, LED BB MSE EEAIBIK, Bk
AR, FAERBE RS R, BiK, BUBRE R R, AR 5 5.
ARG R B LS ] 4 A 8 X8 mFE T LED Som Bif AT R

HAl, BEE SRR IR, £ R, AACiiEn 551, #ok
B2 W SR 6 B LED Won bt onBEE, SCESER. Bk, LED Pk
g hEK, Wi R, R LED AHSSAT ML 15 DURGE R JE .

TEARSK, LED S/RBERAMUN SRR T 500 B, BEdeits, 20 fs 545
SEJTMH . PRI LED [ FE T4 E, A kR 2 1 ek LED SR BEE AN AT
AEe T HBEE R, e RERIHR M, LED IMAR KB 2 ER, HIERCK
YIS B B ™ i iR 55 T ARtk 2.

1.3 BREHEE

BRAHL, PR T E AL, 304 9 single—chip microcomputer,
M ff 5 ) #F (microcontroller ), JEEH b F A (CPUD . A7 fif 4%
(ROM/RAM) . EI}/iH%8% (timer/counter) K8k Ni % 1 5 %0 5E AE —
Pl S ERATEEL. 5N PC BN A B A AR L, B TN ER
A BHER” BN AMERESE, BT DUSRAREUR. BRI SR RN, AT
ZRAEBCRATR, SR, MR O, hReEUK. BT H AR
JEH IR, (HIR L E ORI, BTUATEIR 2 B &R o Bl s
I 25 o
1.4 &itBm

(1) KM Cifi 5 ARz AT8ICH1 HF HLIIHOAR, I3 FRE e 128 i) s B o 1

NN,



R il o s B B 1 s 7 3 DAIA B BIRIE F C 18 & gm R ] AT89C51
HUTHLSEDLE AT HARE H .

(2) KH AT89C51 By HIAE N EF8 Fr, JlId 3—8 ZRiFAD A% 42 il s B AT
Bono HIFRE N FE R SARE A o B (B SRR HIE, BARIZH Protel
B AT 2 P R SR . IR AT89CS T FR  ATLISE FH FE i .

2 BAR
2.1 AEREREEHER

2.1.1 IhEEEK
I R R DU D RE
1) BEMEAE 1616 x5 K 57 %8 A PR Y0 Bl PN S Ui T R AR 2 NS4, #
Tl 1L AR
2) BENS SRR B R L E E TR
3) BEANFEMTFRUAE (N, T8, #iE%.
4) BEFP AR R AN [ PR e B s )
5) AT LIRS B 75 s BE U SRR, U RE A R B oK T B LED AR 3 A2
2.1.2 HBEIRFREK
I R A LN R R 22D, PRRERRE, AEMG L, DOREAS, ¥RVESA.
2.1. 3 BEAREXK
1) AL AR, 5 RO RS
2) HEHAFEF BT 2B R R U
3) AFEFFIARMER], R A KRB
4) ARGOTRE, SEYIE O R B .
2.2 WitHAREH
ARV 32 R R M B LR IR ) R # AE s R LED R BE b,
TR BT, FREEETE . B RGEEH AT8ICH1 &5 fr. HIJE. 74HC138 ¥
f08%. 44~ 8X8 LED miFEE/RBFEAHAR 16X 16 LED fif T R 4 #5504 k.
BB 2.1 s
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K21 mBEa & A

3 WHBEBEET

3.1 FERHHNE

3.1.1 BEW

1) LR R g s

MU N — T B3, MR, KRR, % 8
A7 R R AL e tHAE Ay B AL T3 S RS R, IR B R LI R R I B K B80T 43 I A
BB

F—BrBOVER A LIR R B . EE L E (Fairchild) A A{E 20 HE4D 70
FAE M T KB HLF-8, /5 Intel AR TR mME R, NAHE
I MCS-48 RAUH L. X—B B HLIh AR 2, — MR A B AT 1/0
H, JUFEA A/Dy D/A ededs, sl A Bae WS, I Bk m
TEEE/N UNT 8KB) o T MCS—48 F 41 B by LA H 2 b il S5ttt N 1 & se k.
RN SR (568 1 T S BT LI IR R B AR 2

BB BON R R HLISE R B 94K (Intel) A HIFE 1980 4F, LAMCS -48
BN ERR, HEH T INE R AR LRSI MCS-51. 1RSI HILE
O WEERCE 8 A7 CPU. 4KB [T A7 ft#% . 128B MAE 7G4, 4 A 8 ALJFAT
F TAMRXUTHRAT . 24 16 At /it s, F-HbJEEy 64KB, FFEERCH
A TESR M HI T RE A AT R AL BEES o EF BRI B B 32 B R S MR R 58,
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PR R KSR, T bl e s R MR RERE B R . Bl MCS—51 &A1 B v AL
TELE R LB 5E3, B TEIX I B (A0 M A7 1

S BN B LI s ) ES R R B, Intel 2 A]HEH IR MCS-96 R 51
FWL, B — S D% RGOSR et . FEIT I T IRLES . K E A H 2R SN
Fref, ARELT S LI AR ) 38 (MCU) F1E. 16 A7 FrHLER CPU N 16 A4k, H
PN RAM 11 ROM 75 5 1 A58 K, S AL FRL AR ) B 5, MBI 1 i il 28 PR AR AIE - MCS—51
FUR LRSI A S S Bk Ry, S i) i s AE A A 80051
VERNE, BVr2 I R B B . B R L T St H R B 31 8
FLHT, SR T AN B D RE, SR TR ARSI RRAE o SR i 2 O B B
NUERARIE [ 4 1] .

SE VU BN f 28 10 AT R R B SR HUR BRI B, R AL
g ol A ) 403 35 SR 10288 e A B ) TR o i R AR EER, LT
EE. KRFHEEREL SIS H A M ZHUBEEE A1) 8 1. 16 7. 32 A A AL
b, BARC/NERSRRA . SR RGEER L T AL B L, A DR A
HLZR S (System on Chip, SoC), H A HLEIARBEN T AR &R B

2)  MCS-51 Z%1 8 AL

MCS-51 RFIHFHLZ Intel AFFE 1980 FEHEH IR PERE 8 M L. ]
PAOr NSRG4 A, sk 3.1 fiR.

3.1 MCS—51 R AL

A ROM 3K AW ROM | H A RAM | ERFEES | ik
8X51 27 T ROM EPROM | EEPROM B B TS U
8xc51 %% | 8031 | 8051 8751 8951 4KB 1288 2X 16 5
8X51 %% | 80C31 | 80C51 | 87C51 89C51 4KB 1288 2X 16 5
8x51 %% | 8032 | 8052 8752 8952 8KB 256B 3X16 6
8XC51 £% | 80C32 | 80C52 | 87C52 89C52 SKB 256B 3X16 7

BRI B R, MCS-51 R NPT R,

73908 51 5 & FIA 52

T &R, Hrh 51 TRIEEAR, 162 THRIETHEM. 52 T RINME NG
SEA T, T BRIRECR RGN, AEG R R TIREAT P g . Wi A ROM A B
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AKB 3% 1 £ 8KB, Fr A4 RAM [ BRI 128B 39N % 2568, & i #5/T1A#8 11
BOEH A 2 AHEmME] 34, WA 5 AN InE] 6 4%

3) AT89C51 Bl

AT89C51 F Jy #LJ& ATMEL A mJ B A AL 7 [ — 3k IKHL ., =M RE CMOSS A7 By
Hlo PIEBEERE 8 Az AL FERE (CPU). Flash /780, 4k bytes MR &
SRR P A% (PEROM). 128 bytes FIBENLZ UG 748 (RAMD. 32
AN T/0 AZky 24 16 St/ iH 8. 1A 5 ME RSP B A . 1 AAEX T H
ITIBE T, A ARG 2RI Bl e % . SR A ATMEL AR 2 B, 3B 5 KM
REAEF, HBIREMCS-51 $54 RS0, AT RN T 5 Fifa i ik .

HIEA S 3.1 frs, Hr, BAHURDRGEIEE A B, SR
AR YR L o SR 23 BB s B, BRENHE 4B 74LS138 UK L, Hed
JEAEA RS AR . AT8ICH1 B MU I G IA 3. 2 Fim

w205

BRI R

SN AR

L 1y

G—
—

:> O EES

K31 HRPLARGMEE AR

PDIP
7
Pi.0C]1 40 O vcc
PiiC]2 39 [ P0.O (ADO)
Pi.2C3 38 [ PO.1 (AD1)
P1.3C] 4 37 O PO.2 (AD2)
P14 S 36 [ P03 (AD3)
P15} &6 35 P04 (AD4)
P16 7 34 [ PO.5 (ADS)
P1.7Cl 8 33 O P06 (ADS)
RSTC]2 a2 [ PO.7 (ADT)
(RXD) P3.0C] 10 31 O EAvPP
(TXD) P3.1 ] 11 30 O ALE/PATRS
TNTO) P3.2] 12 29 O PSEN
(TNTT) P3.30C0 13 28 O P2.7 (A15)
(T P3.4] 14 27 P28 (A14)
(T1) P35 15 26 [ P2.5 (A13)
(WH) P3.6 ] 16 25 1 P2.4 (A12)
(RDY P3.7] 17 24 1 P2.3 (A11)
XTAL2[C] 18 23 P2.2 (A10)
XTAL1 ] 19 22 OP2.1 (A9)
GND O 20 21 O P2.0 (AS)

K 3.2 AT89CH1 Ba ML
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3.1.2 74HC138 i¥H3 8%
TAHC138 & —Fp —JmiEf A, J\diE R s, R ENHTHE R RE 7~
s JEF TR B 3-8 LR RIS TN RE

e T Rt o] V00
® RJ QNS T g% %ﬁ

F1] 7>
® (LIhkE 5] e
® T {EHJE:3.0V — 5.0V E3[E] 1)V

IT] 075
® IALiil. SoPl16 GND[E] 91Y6

K 3.3 74HC138 & fHIE X

% 3.2 T4HC138 15 BH

2R TR H (ediiRs
YO_Y6 V7 Hdutan 15—9, 7
AO—A2 LACIELIIIN 1—3
BT E2, g3 fil el 4—6
VDD W R 16
GND AR 8
2) wiEK
T4HC138 #ZHE K 3. 4 Fis o
! 10 o b— 15
Y1 D— 14
2 Al
2 b— 13
iRV g 3 p— 12
Y4 pD— 11
4 i Y5 D— 10
1|
W j) v h— 7

3.4 T4HC138 #Z#EHE
7



3.1.3 LED %

LED fiFg B 285t LED (R M) 4k, LA LED AT KR KR E/R X7
Fy B, PAREE, T DUBE 2 2 1 ORI, R B N EIR, BUR,
PR =R B B TE, Bt DLAE P> e 38 -, bl LA T
EMAIIE, RS A .

1) LED f&EFEBE 2R

LED s B 4% AT BRI (R 2328, KR LAy iU e, XUE 5 A4 %2
PE=25. BHBR R SN RS2, TR 447 4 51, 447851, 54T 741,
57 8%, 847 8%, 1647 16 F%EZFh. & 3.5 Fro AR THATHII 8 1T 8
HI| Bt LED s 5B

3.5 8XB8LED fifE 5t

2) LED s B BE4F A

(1) FEFEme AHXT 0603 B 0805 Z5/ 0, LED nf LLA B 2 Bl &4 SO H
LI R = A AR 62. 500 /K (P AT F AT AR p3 1.
2 P TR T 7 A O R AT

(2) JRELT: WIS CRBoR = R R, LED 1R BRI 10 & ' W HOAL
IMEARBERT DASEZT Y, SRZRGMEE R T =FhoRL 1 R M B S 5], KOKH2
= 1N BRI

(3) BR@EN ML AMEOHREE, WA B IE R B BA — 2 MPE
ThEEST .

(4) PRI R A 8 W HIE PR A 7™ AR TR A 7= i 45 4 I e 8 i
Fit AL A L T REAT 35 i

(5) A KFI7 1 140 BERIAATRLA -
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