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Degree Bachelor of Engineering
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Faculty Engineering
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Abstract

This cooperative education project details a Digital meter flashing light detector.
This device was developed during a practical internship collaboration between Siam
University and the Design and Cost Estimation Department of the Metropolitan Electricity
Authority, Bang Bua Thong District. The department assigned the task of creating this
device, which integrates a 4x4 keypad, an infrared sensor, an Arduino Uno R3 board, and
an 12C LCD screen for output display. The device was programmed using the C language.
Testing confirmed that the constructed device performs as required. This cooperative
education experience successfully allowed for the practical application of academic

knowledge to real-world situations.

Keywords: C programming / Arduino Uno R3 / digital electricity meter
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duUseEnaueauasa Arduino

1. USB Port: Wdmsuidausietiu Computer iiieldlunissulnanlusunsud MCU uagldaneln
Tiudaveda

2. Reset Button: Lty Reset LilaFun1sviaulual

3. ICSP Port ¥84 Atmegal6U2 tJunasaiildlusunsu Visual Com port Ui Atmegal6U2

4. 1/0 Port:Digital I/O Sausiv1 DO & D13 wona1nii u1e Pin agvimindisu iidudne wy
Pin0,1 1w Tx,Rx Serial, Pin3,5,6,9,10 uaz 11 1duw1 PWM

5. ICSP Port: Atmega328 Humesaiildlusunsu Bootloader

6. MCU: Atmega328 1u MCU #ildfunuasa Arduino

7. 1/OPort: wenanazsfu Digital 170 uda Suddswdu dessudua aoundon dusan A0-A5
8. Power Port: llAsswasuadaiedesnmsaelnldiuasesasuen Ussnoudaeulides +3.3
V, +5V, GND, Vin

9. Power Jack: Sulwan Adapter Imaﬁuwﬁua&ﬁwdw 7-12 V

10. MCU 284 Atmega16U2 «Ju MCU fivhwtihfiidu USB to Serial Tng Atmega328 9@insiafu

Computer {1U Atmegal6U2



2.3 Amashiiuuuninea

a

fweslwihadnea WugunsalinAsuanisidndanuluihuuudidnnsednd 19sunis

v aa

panLuuNIiaTUTnM i lnednlwi? Suliflnesnduuselovisngg wnune Wy faniu

nsvgavinuvestii Indhdu i dades srunsdaviununnisidnugaandne dagun 2.3

SUN 2.2
U
@wasinAuufdnea)
Jo7v99im a3 lWHLUURAIn DA
o MsBuUlmsoRluTRLarn1saefnlnanszazlna
~ o A Y a o A o o a & =
o danuuiugguuasiidnsderanaiadidiafisuiuivesuuuiaiena

1 = ~ wa o ] Yo
o §1NFBN1SUABNLUAY LUEN"U']ﬂﬂﬂmamUmﬂ@ﬁﬂUﬂqiﬂa@NLLU@QTU%QLL@%i@i‘UﬂWﬁ

ganiuulitensRdularduiinauneeula 9 lunisuasuudas
o ANINTIUTINTOYD wAENITIATIEN T lazaIndmiuusenansisallnpuniu

o fweshvneainalntauniifivesuuuiin 3eIns Mstipsnwntsuniy



PANN5YINIUYNaS T wUUAIs oA

caa (%

ARosAInmeaszIan s iniuurndnseINITInwsInuLaznseLalnivaaasinii

NTULNNTIAEI R U T A8 UL WA NN TUINA I UNIAUAT LY

v =]

Lilasreulnsaaes Nezlinsussinanadygaumdnaiieinmsiawasanadoyansindsau

Pleradnsanntulsianauuas LCD “3s LED
2.4 d@1esduUad

Y ¢ & g ¥ o o A | ' . Y = ¢
angrieduiles Jumpers) Aoaneflidmiuiousasening Arduino fiu Sensor W3euain

1 | 1 v ! < < v A (Y
naae luganieg ieweuseiuiaslagazidseanidu 2 gUuuu Wuluuduile Female wag 67
A Male IngUangansazuusennidu 3 wuu sy uardnanuluig duflouasdninududag way

fdle wardneududide AU 2.4

JUN 2.3 seduides



2.5 Wua3InI223ULas (IR Sensor)

Fuwesnsadunamseduwesuadursusalilunisnsiaduinglaglinisdauesu
Auduveuasdunlssn wiadu IR Reflective Sensor (Wuwesiifaanisdsiazasiounas
NAUN) kA IR Proximity Sensor (HWuwesingiaduszezisaningniunisilasuuiasminudy

YoaUe) Aaguii 2.5

JUT 2.4 (Yuiwosnsaduwa)



2.6 Arduino matrix keypad 4*4

A a 5

AREINTTUALUY Keypad dwsunissudeyannyld wu nadudiay nadeusvia v3e

naduiaidentyivinnuy dwrliiu Arduino Yeumufidesns Aegun 2.6

gﬂ‘ﬁ 2.5
(Arduino matrix keypad 4*4)
2.7 %1198 LCD Arduino i2c

99 LCD Milnsiaunuy 12C saisendnagriannisWiousonuy  Serial 1 0uae
LCD 555un93ll Aunsauiuuasa 12C Bus Amlinisitaulaasaindsluwazuinsauiu VR

awsuUumudinvesasly Uiy 12C Tunlunisiweusieriu Arduino Wi 4 91 (Wuu Parallel

v '
= v a

T4 16 21) Falrlganulanenas dazanuINgaRu AesUn 2.7

Y

5U# 2.6 (M1i199 LCD Arduino i2c)



2.8 Breadboard

nslnuesa (protoboard) 38 wsauesa  (breadboard) Huussafiltnaaesiaas

a a A v o

ddnwselind Snvasluudunatafinvundny vuwiulsEesiudiwunn anelugdaniln
= A Y Ao ° Y 2 = fa & A & Yo o
Faweusieriuluguwuuninisivuall nameaesiideunivesgunsaididnnselindaslulvisa
melueniasieiy wazendldagliidevasgiteweinsasinihlawuiu defveddnsinuesafe
Liidosopnuuunntvsuaglidednns willdaiderelivnaasnasimihnunaungs q lildides

HdaymiFesdyaausuniuluies degui 2.8

5U# 2.7 Breadboard


https://th.wikipedia.org/wiki/%E0%B8%95%E0%B8%B1%E0%B8%A7%E0%B8%99%E0%B8%B3%E0%B9%84%E0%B8%9F%E0%B8%9F%E0%B9%89%E0%B8%B2
https://th.wikipedia.org/wiki/%E0%B8%95%E0%B8%B1%E0%B8%A7%E0%B8%99%E0%B8%B3%E0%B9%84%E0%B8%9F%E0%B8%9F%E0%B9%89%E0%B8%B2
https://th.wikipedia.org/w/index.php?title=%E0%B8%AD%E0%B8%B8%E0%B8%9B%E0%B8%81%E0%B8%A3%E0%B8%93%E0%B9%8C%E0%B8%AD%E0%B8%B4%E0%B9%80%E0%B8%A5%E0%B9%87%E0%B8%81%E0%B8%97%E0%B8%A3%E0%B8%AD%E0%B8%99%E0%B8%B4%E0%B8%81%E0%B8%AA%E0%B9%8C&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%B2%E0%B8%A2%E0%B9%84%E0%B8%9F
https://th.wikipedia.org/w/index.php?title=%E0%B9%81%E0%B8%9C%E0%B8%87%E0%B8%A7%E0%B8%87%E0%B8%88%E0%B8%A3&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%9A%E0%B8%B1%E0%B8%94%E0%B8%81%E0%B8%A3%E0%B8%B5
https://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A1%E0%B8%96%E0%B8%B5%E0%B9%88
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%B1%E0%B8%8D%E0%B8%8D%E0%B8%B2%E0%B8%93%E0%B8%A3%E0%B8%9A%E0%B8%81%E0%B8%A7%E0%B8%99

10

2.9 N15EULUSHNTUADUNINDINILAAN1EIC (Write C code)

C - Programming Language %38 A% fe nwilddmsuiaulusunsuaeniimes

il Wunwfdenugangugs  gnesnuuukasssUkuuhensalunieliinesanislteu

U2
v A a

a Yo v o Y] Yy 1 o a a A Yo
MeTanunsalgvinnuiuaidsiiuguvesreuiiunesineniluldegwiivsz@vsnm Weldsu
Audeninny JuhliAsnsudadunieniseain dkan  compiler nw@eenuudaduniu

wnue  ibiimsdaudaswasldagniauindy - dwaliaunsaldouldegimainvats wind

£%
[ Y]

AnuhdnaluFewemnsiUasullanueaagyiligliuuvesnwdieuly Wy g

American National Standard Institute (ANSI) Fsl@Rsdarimuauinsgiueein1w@iu Send

ANSI C iiepsinasgiuvesn s dbilaiuasusdadly degui 2.9

#include<stdio.h>
int a = 1;

int b = 3;

int c3

main()

{
c=a+b;
printf("Sum =%d",c);
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