CONG NGHE

THIET KE BANG LED CHAY CHU' DIEU KHIEN QUA WIFI

DESIGN LED PANEL RUNNING TEXT CONTROLLED BY WIFI

TOM TAT

Bai bdo trinh bay nghién ctu thiét ké phan mém bang Led chay chir diéu
khién xa qua Wifi. Vdi mong mudn c thé tu tao ra mdt san phdm quang cdo ting
dung trong cac ctia hang véi mc phi hop Iy va c6 thé thay d6i ndi dung hién thi
dé dang thong qua dién thoai thong minh. Cac ndi dung nghién ctu gom: thiét
ke, phan tich giao tiép ndi tiép thong qua UART, chiic nang ghi truyén ctia bg nhé
ERROM trong PIC.

Tirkhoa: Esp8266 Node MCU, PIC 18F4520, LED ma trdn.

ABSTRACT

This paper presents research and design software for Led panel running text
controlled by wifi. With the desire to be able to create an application advertising
product in stores with a reasonable fee and can change the displayed content
easily through smartphones. Research contents include: design, analysis of serial
communication via UART, write and transmit function of ERROM memory in PIC.

Keywords: Esp8266 Node MCU, PIC 18F4520, LED matrix.
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1. GIGI THIEU CHUNG

Hién nay cé nhiéu loai hinh quang cdo san phdm cho
doanh nghiép cling nhu cac cfa hang I6n nhé. Véi sy phat
trién cla thi trudng do doé viéc quang céo san pham la vo
cung quan trong cho méi doanh nghiép dé dua duoc san
pham ctia minh dugc biét dén va thu hat khach hang hon [1].

Bang Led ma tran 1a mét loai hinh quang céo phé bién
cho cac ctia hang nho 1é nhu shop quan ao, quén an, quan
stta chua dién thoai,.... Vi muc chi phi thap, kich thudsc
cling nhu ndi dung da dang, cac dai ly c6 thé st dung theo
y mudn dé quang cdo cling nhu gidi thiéu san phdm dén
ngudi dung dé dang hon.

Mang Iuéi Internet ngay cang phét trién, phti séng rong
va toc dé truyén ngay cang cao. V&i tan s6 song WiFi
truyén va phat tin hiéu la 2.4GHz hodc 5GHz. Hé thong nay
hoat dong phé bién tai nudc ta hién nay & cac dia diém
cdng céng, cong ty, ho gia dinh...

Bai bdo nay dé xuat thiét ké mot hé théng diéu khién
bang Led ma tran bdng Ung dung trén dién thoai théng
minh két ndi wifi v6i nhimng tiéu chi: mot hinh thic diéu
khién bang led chay chii thay déi ndi dung theo yéu cau
ngudi dung trén dién thoai thong minh théng qua wifi; dé
dang 13p dat cling nhu diéu khién bang led ma khéng can
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phai thao 1dp bang bang led dé thay déi nodi dung; hinh
thiic quang céo dién ti nhung van tiét kiém dugc chi phi
san xuat cting nhu 1ap dat.
2. NOI DUNG NGHIEN CUU
2.1. Xac dinh yéu cau cia mach diéu khién

Qua qué trinh nghién cdu va tim hiéu cac théng s6 cla
hé théng, mach diéu khién can dap Ung cac yéu cau sau:

- B& phat wifi: Tur dién thoai hoac la modem wifi.

- Séng wifi da t6t dé truyén tin hiéu trong khéng gian,
khéng bi can tré hoac bi nhiéu séng.

- Board mach khéng bj dut day hay bi chap.

- Kh&i nguén 5V: Cung cip ngudn cho toan bd khéi x
ly va khéi hién thi.

- Diéu khién thiét bi qua dién thoai thdng minh;
2.2, Xac dinh tinh néng cta hé théng

TU yéu cau trén, s d6 khdi clia hé théng dugc xay
dung nhu hinh 1.

khm lh_“ { Kb i I Kh hién hi
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Hinh 1. So d6 chiic nédng ctia hé thong

Cac khoi trong so d6 co6 chic nang nhu sau:

- Khéi nguén: cung cdp ngudn dién cho cac khai khac
hoat dong.

- Khdi thu théng tin: hoat déng nhu mét cng truyén
théng khéng day, cé chiic ndng nhan cac [énh diéu khién,
roi dua cac lénh d6 vé khéi xt ly. Cac 1énh diéu khién
dugc gui ti (ing dung diéu khién qua Wifi véi ndi dung
lénh 13 thay d8i t6c d6 cudn van ban hodc thay d6i noi
dung hién thi.

- Khai hién thi: hién thi néi dung quang céo.

- Khéi xt ly: ti€p nhan va thuc thi cac [énh diéu khién tu
khéi thu thong tin. Ngoai ra, khéi nay con c6 chic nang
diéu khién khai hién thi va tao hiéu tiing cudn van ban.

2.3. Thiét ké phan ciing

2.3.1. Lua chon linh kién va thiét bj

- Khai xtt ly st dung PIC18F4520;

- Badng led ma tran: 4 led matrix 8x8.



SCIENCE - TECHNOLOGY

- Ung dung diéu khién: App Blynk st dung trén nén
tdng 10S va Android;

- IC dém dir liéu 2 chiéu 74HC245;

- Node MCU v1.0: Bugc xdy dung nén tu SoC
ESP8266EX c6 tich hgp WiFi, hd trg day du cac chuan giao
ti€p va chudn WiFi phé bién hién nay, phu hgp dé lam vi
diéu khién diéu khién thiét bi [3].

2.3.2. Thiét ké khéi diéu khién

~§- RANARLIIN REWTIOSOTICH (=
| RAHANIE 2 RCATIOSHCCRN (—
| PAUAGIINWREREE RCUTCRAPA I
| RAMAC AR REUSCRIBEL —o—0 M
: HUTICLT RCAISDUSDA -2
7| RS HLVDINCIONE ACHS0 ——0 0T
1| RAMDSELLLD ROKTICK ] R0
17] RADSCILY RCT/RAOT 1o
00 Cr o <L RRSARFLTIND RS (=
£ ¢ a0 RRTAHISINT Roumse (- — M
e A ROZIARAINT. ROHPSR
e & B RBUARICCRIA ROUPSE: —tn
04 Moo RB4BIAAR ROAREPY -
05 0 & B RBSHBIRON ROSPSPURE 0 5T
08 Cr A M RBIIPGE RONPSPAFIC (==
elly: U REFBIIRED ROTPSRIPID -
i R |- "
i RELWRIN - T
- il e

Hinh 2. So d6 khdi diéu khién

- Pic18F4520(3]:

+ St dung tan s6: 20MHz

+ Chan s6 1: Néi véi Vec

+ Port B nGi véi IC 74HC245

+ Chan s6 25,26(TX,RX) dugc néi véi UART

+ Céc chan s6 18, 24, 28 dugc nédi véi IC 74HC595
- IC 74HC245:

+ Céc chan B0 dén B7 ndi véi PIC18F4520

+ Cac chan A0 dén A7: NGi vai Led Matrix 8x8.
+ Chan 1 va chan 19 néi Mass[4].

2.3.3. Thiét ké khéi hién thi
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Hinh 3. o d khéi hién thi
- IC 74HC595:

+ 1C 74HC595 (U3): Cac chan QO dén Q7 néi led, chan
SH_CP néi vdi chan 18 cla Pic, chan DS néi vdi chan 24 cda

Pic, chan ST_CP n@&i véi chan 28 cda Pic. Chan 10 néi vdi
Vcc, chan 13 néi véi Mass. Chan Q7' néi véi chan DS clia IC
74HC595 tiép theo,

+ Cac IC 74 HC595 (U4 dén U6): Cac chan QO dén Q7 ndi
véiled, chan Q7’ néi vgi chan DS clia IC 74HC595 ti€p theo.
Cac chan 11 va 12 néi véi chan 18 va 28 clia Pic. Chan 10 va
13 lan lugt néi Vce va n6i Mass[4].

2.4. Thiét ké phan mém

- Giao tiép UART: UART c6 tén day du la Universal
Asynchronous Receivr - Transmiter. N6 la mét mach tich hop
dugc stir dung trong viéc truyén dan dir liéu tiép néi gilra cac
may tinh va thiét bi ngoai vi. UART c6 chic nang chinh la
truyén néi dir liéu noi tiép. Trong UART , giao tiép gilra hai
thiét bi c6 thé dugc thuc hién theo hai phuong thuc la giao
ti€p dit liéu néi ti€p va giao ti€p dir liéu song song.

- Lap trinh vi diéu khién: St dung phan mém Arduino IDE
dé 1ap trinh cho Node MCU v1.0. St dung phan mém Mplap
dé 1ap trinh cho PIC18F4520.

2.5. Xay dung thuat toan diéu khién thiét bi
2.5.1. Luu d6 thudt todn chuong trinh chinh
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Hinh 4. Luu d6 thudt toan chuang trinh chinh

Gidi thich luu dé:

Khi dugc cdp nguén, vi diéu khién tién hanh kiém tra
ndi dung trong EEPROM. Néu ndi dung EEPROM con tréng
thi d6 1a 1an dau tién vi diéu khién dugc cap ngudn sau khi
xuat xudng. Luc nay san pham sé hién thi chubi cac ki tu
dac biét cho dén khi nhan dugc noi dung tir ing dung diéu
khién va luu ndi dung vao EEPROM. Budc nay coi nhu dugc
bd qua & cac lan hoat déng ti€p theo do EEPROM da dugc
cap nhat dir liéu tu trudc.

2.5.2. Luu d6 chuong trinh giao tiép UART

Gidi thich luu d6:

Méi khi nhan dugc théng tin ti tng dung diéu khién
théng qua Module Wifi Node MCU, vi diéu khién tién hanh
phan tich thong tin va so sanh véi Code. Néu Code nhan
dugc 1a dung, vi diéu khién sé chdp nhan théng tin réi tién
hanh nhan va thyc thi lénh tuong ung.
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Hinh 5. Luu d6 chuong trinh giao tiép UART
3. KET QUA NGHIEN CUU
3.1. Mach diéu khién

Trén co s& tinh toan va thiét k& mach diéu khién nhu
hinh 6.

Hinh 6. Mach diéu khién Led ma tran

Cac linh kién yéu cau: bé tri chinh xac vi tri, dang chiéu
da quy dinh. Cac méi han du thiéc, khéng thiéu/ thua thiéc.
Han chinh xac dung vi tri da quy dinh.

Nap code cho vi diéu khién mach chay ding nhu luu dé
da dung lén.
3.2, Thir nghiém

Qud trinh ctia bang led chay cha:

Diéu khién dugc téc do tir 0-100 tuy theo yéu cau cula
ngudi st dung.

Diéu khién dugc thong qua App dién thoai da két néi
wifi v&i module wifi.

Hinh 7. Giao dién app Blynk diéu khién bang led
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K&t qua hién thi ghi gi ra man hinh bang Led nhu hinh 8.

Hinh 8. Hién thi chudi vira nhap
3.3. Nhan xét va danh gia

Bang Led da hién thi va thay d&i dugc chudi ma ngudi
dung nhap vao. Ngoai ra bang Led thay d6i dugc t6c d6
cla dong chit dang chay theo y muén cla ngudi dung.
Hién thi dugc cac chi in hoa, chit thudng, s6 va moét vai ky
ty dic biét.

Uu diém:

- C4c linh kién phd bién, dé kiém.

- S6 dém chinh xac, hién thi ré rang.

- Mach dién khong qua phuc tap, bdo dam su an toan,
dé st dung.

- Gid thanh khong qua dat.

- Piéu khién dugc & bat ki dau cé két néi Internet

Nhuoc diém:

- Do diéu khién bang séng WiFi nén pham vi diéu khién
khéng xa, néu gap mdi trudng séng hiéu cé thé anh hudng
dén viéc truyén tin hiéu.

- D6 bén cta san pham chua cao.

- DO phan giai thap, tan s6 quét chua cao..

4, KET LUAN

Muc tiéu cla bai bao la nghién ciu, thiét ké bang Led
diéu khién chay chir qua wifi. Mach dién hoan thanh, diéu
khién dugc bang led tir ndi dung dén téc dé theo y mudn
ngudi dung. Viéc nghién ctu mdi chi diing lai 8 mé hinh dé
dua dugc vao thuc té dung can phai t6i uu hon nia cac
chitic ndng clia mach, cai thién va nang cao chat lugng
bang Led, st dung cac bang Led da mau va to hon.

TAI LIEU THAM KHAO

[1]. https://thietkethicongposm.com/kien-thuc-p-0-s-m/9-loai-bang-hieu-
quang-cao-ngoai-troi-pho-bien-nhat-hien-nay/

[2]. Tai liéu Vi diéu khién PIC18F4520.

[3]. https://banlinhkien.vn/goods-1672-module-wifi-ESP8266.html

[4]. https://www.alldatasheet.com





