iﬁﬂﬂquﬁ%ﬁﬂﬁﬂﬂﬂﬂﬁUﬁﬁJUﬁﬁlj

IASDIINAIAULTNILESFEINTULNI9S INUSzaun1e Tusaaus

Intensity meter for automotive interior light circuit board

UNENNUANYS  Buusn

Ma3gdiannseting
AREIAINTIUAEAT
do1iuwAlulagnszaauindndnummITaIAnsEus

Un1sAnuen 2562



sdelassnuania esesinAmuduLasdsuLrmsasinsssunelusaous
Fo-ana Undnwn unanRurines Auuen

AME  IAINTITUFERS MA3Y1 Bldnnseiind

%a-aqa 971915IUWMA NA.AT.USUNS DAINALEMBS

[ o

235AU

2D,

9-dNa AUWMANY U19a13 i el

o v a a a o (3
Faan1uusenaunts uan. Fudv dlaalnsta Asulwitun

UNANED

Tassnuuiiintuananudesnislumsuidamilunszuiunsesadatunuuesnwsuoadh
(LED) dwisuldiJunasnlnfindanslusosud umdnnisnsadaquamiunuduiiisanisiinnsan
Nnmudesainvesiurhty uildiiinsemadaiiausadaveniasyavsamlunisdeeadng
Ipeghadugusssu Q’"’mﬁﬁﬁmﬁﬂﬂimuuﬁﬁumLﬁ@ﬁ%’fl«ﬂ%ﬁﬂﬁhm’mLﬁﬁmt,aqﬁmmmi’mmm'm
duuasoenundudnarlumiiednd (wo wazamnsoimundiveuvamuailfiduinasiaue
aunnduald TasArvauluamUANTNIRIuge (Upper control limit; UCL) uagAuaulunaaumy

% 3 P~ % g ° % ] A o & & ! o
N1991URAN (Lower control limit; LCL) uua’lmiﬂmumﬂ,ﬂfﬂWﬂ‘UaMMaVIVHﬂWiLﬂU%ayjamm’mwmlﬁﬂ

[
v v

NNTUNUITE BnnsdaiigaUszasdiieasiainisvinulagnfenenilagulniea

ATy : AIALTULEY, MSIALEA, ATUBULUAAIUAY, NRIT, LI8INTTH



Co-operative Title: Intensity meter for automotive interior light circuit board
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ABSTRACT

This project occurred from the requirements to solve problems in the inspection process
of the workpiece LED circuit board for use as an automotive interior light. In the past way,
Inspection of work quality can check the workpiece brightness only but there is not inform
luminous efficiency. Therefore, this intensity meter then established to measure the light
intensity of workpiece in lux unit and can control the scope of light intensity that used as the
quality control criteria. Which can calculate the upper control limit (UCL) and lower control
limit (LCL) from the data collected from the actual measure light intensity of workpiece. It also

objective to reduce the average working time per piece less

Keywords : light intensity, measure, scope of light intensity, criteria, working time
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ganaIszgnussyastiululasneulnsaees Arduino

MsazasIaiarnnudukadavilaldentd lulaspaulnsaaes Arduino Wesanndu
rpulnsalaenldudiy azain Igldvainuane wagsimligannidn wvinuswiulugawuwes
n519TRAIANLTNLES TSL2561 (Adafruit) Nianunsafiausaildgusisianes (Device Address)
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= ¥ =)

vaslugalalaefinunainn1sianiv Addr uuueinvesluga arewmndIsviliulyansdeds (Bus)
LY 12C WFfuiumnsadeusdeiulugaeueeidndnldzan 3 Tuga wimeddavindaanisliinig
v‘hmuﬂ%gmf’iqmamﬂmam%%umuléﬁ’qqqm 6 $u SedoinuTmasHes 2 2asdhdetu namife
Tugmsasdesiuarusznavludislulasneulnsaaed Arduino $1uau 1§ vetusausuluga
Wwuwessiuau 3 i uasnaonliuana dufuidlesuyaastes 2 yadadetufs vl

A51RTAAIAINNL LA URITUULARS AT 6 TU
2.2 Taseadeludaunng ¢ vedlaseay
2.2.1 2993AIUANNITVNNU

Usznouludwaunsalniadrudiannseidndae q usznsusnduiduieesid

lulasmeulnsawesilummuaunisinuvensasiiaeandesiulusunsuigninyiduun

2.2.1.1 vasalulasAaulnsatass Arduino UNO

i o

[~ 3 cal [ 4
Wuveinlulasraulnsaaesniianwuzidussuu open-source uuwnanwosy
YDIUITEN Arduino 109 UUUBSALTTU9ATM (Integrated circuit ; IC) 7A%0791 Atmega328 vaeU3 T

Atmel Tunszna megaAVR fiillaseasrsn1eluiduuuy RISC (Reduced instruction set computer)



ausoeu-avlusunsulvlasnieluduldnansass Wesndwiisanusluswnsuneluduwuu

unay wardnaauifiUssiuduy 9 el

Parameter Value
CPU type 8-bit AVR
performance 20 MIPS at 20 MHz[?!
Flash memory 32 KB
SRAM 2 KB
EEPROM 1 KB
: 28 or 32 pin: PDIP-28, MLF-28, TQFP-

Pin count [2]

32, MLF-32
Maximum operatin

P 9 20 MHz

frequency
Number of touch

16
channels
Hardware QTouch N3
Acquisition
Maximum 1/O pins 23
External interrupts 2/
USB Interface No
USB Speed =

AN 2.1 MNAISILENIAANURLUBIUYDY ATmega328 [1]

At 2.2 ey ATmega328 in 28-pin narrow dual in-line package (DIP-28N) [1]



AW 2.3 MU ATmega328 in 32-pin thin quad flat pack (TQFP-32) [1]

Tnguasa Arduino UNO tudiasnsiniesdiguasa (input Voltage) iy 7
711 20 Tadt (Auleseouilidavindenld 9 Taad) Feveiadussiulnihuagyiu (Operating Voltage)
wirfu 5 1aad d21 Digital 1/0 $1uau 14 91 (uduiuviaruaiian PWM viavua 691) 91 Analog

Input 1u7u 6 ¥1 An15FRaIILUY Serial UART, 12C uag SPI iavunadeay 1 40

A 2.4 nshegravadlilasaoulnsataes Arduino UNO [3]

2.2.1.2 [ wuUesd1nsuInAImINLLUNLEY TSL2561

Hulugawuwesdmulitararudesainuuuiines lngaziasSinauasd

annsynUIngReiiufinnsauns vielumbiednd (umen/mm2 ; lux) fAuaunsalun1snsIadaan
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ANUTLLAIRILA 0.1 59 40,000 angduly Iu@aLsaul,szja%ﬁsm%’umiahalm%mlﬁﬁqm 3.3 04 5 Tan
s 9 73U TSL256 1uulugaausasesiuuswiuliinléifios 2.7 S 3.6 Tad Lieanniieasulas

sgiuussulniheguuueinlugaivuives

TSL25610 .
2

AW 2.5 mwé\”aasiﬂwaﬂu@al,muwa%f TSL2561 a1nuswn Adafruit [5]

I wULasHin15ARaTwUY 12C (Inter-Integrated Circuit) Nasnsatasuansia
flag (Device Address) vedlugaldlnefvunainnisianiu Addr uuuesavestuga lnududesli
1 Addr aeelildleUanIasilan Address 0x39 (Float), Unn3u1 Addr fiu Ve dfn Address 0x49

(High) wazmnuansv1 Addr fiu GND @A Address 0x29 (Low)

2.2.2 1AS9@519909A5093A

Usenausie 3 dwumdn 9 liun duniaidiow, dudinass wazduiUaminnges Tan)

o A o v v 4 oD a a A o0
VUATNENU I EES19LAF 89 IATUINNIANNNAIARNIAINTTUNTBI POM (Polyoxymethylene) dan

wva

o a wa = o A vy ~ Aaa o a vy
iosnnilauauiifiuuas gadunudultes dauaudindfeamsatesiuliihatinle



AT 2.6 NINFIDY1IVDINANARNIAINTIL POM [7]

KEY CHARACTERISTICS:

« Strong and stiff

« Excellent machinability

» Good dimensional stability

» Low moisture absorption

» Excellent wear properties in both wet and dry environments
» Low friction

» Good chemical resistance

. Homopolymer and copolymer grades available
« FDA compliant grades available

. Enhanced bearing and wear grades available
« Glass-filled grades available

« Medical grades available

. Natural (white), black, and colors available

AR 2.7 MAMENURvBIWANEANIAINTIU POM [7]



uni 3

ASALTEUNNS

msoenuuUAzasInAmIdLLEadEMTUTAR A W TLUTTTUABUNITEBNWUUMANETUABY
FumnsansauantAvesgunsal Fudiunng q sawluiimsfnyisnmsdeulsunsunazdmnlyly

ANSASIUATDIIAANAINULTULEIUULN
3.1 N1598NLUU

lunseenuuuiuaziisesnidu 2 d@ulug 9 lawA N1seenLUUMSNUTENAKIS LagN1s

DONUUUNWAIUSISAUIS
3.1.1 NMIPDNLUUNWAUIBNALT

& ~ ° =] Y
Wunseenuuulusunsumemuaunisvinigeu lnglusunsuneeniuuazaesdiay

Yy o PRy 19 o S a a a Aaa
aaﬂﬂa@ﬂﬂUQQQSﬂQUﬂNLWaiﬂﬂqiwqﬂqUUUNﬂﬁgﬂmﬁﬂWWWﬂWQW

3.1.1.1 WsunsumuANNI v

[
0

dvedlusunsumuAuTiug

[

AV AN UL USATUN WIS IUAULU TN
Arduino IDE (integrated development environment) toganuuulusunsumiuaslviiteuluuay

uaenrdodiugunIaiang q Aenfedns

colked
Genuino

ARDUINO

AN OPEN PROJECT WRITTEN, DEBUGGED,
AND SUPPORTED BY ARDUINO.CC AND 3 y
THE ARDUINOG COMMUNITY WORLOWIDE Q

LEARN MORE ABOUT THE CONTRIBUTORS
of LIIELTICTH on arduine.cc/cradits

Bl O Qe B O= _

Starting...

AW 3.1 NNA2E19LNIANalUSWASY Arduino IDE
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v [ & Y &
IﬂEJIU?LLﬂilIVWd ANIDDNLUUTULIUUTU A9l

#include <Wire.h>

#include <Adafruit_Sensor.h>

#include <Adafruit_TSL2561 U.h>

Adafruit_TSL2561_Unified tsl1 = Adafruit_TSL2561 Unified(TSL2561 ADDR_FLOAT, 001);
Adafruit_TSL2561_Unified tsl2 = Adafruit_TSL2561_Unified(TSL2561 ADDR_HIGH, 002);
Adafruit_TSL2561 Unified tsl3 = Adafruit TSL2561 Unified(TSL2561 ADDR_LOW, 003);

int ledl = 2, led2 = 3, led3 =4, ledd = 5, led5 = 6, led6 = 7; int row =0, x = 0;

void configureSensor(void) {

tsl1.setGain(TSL2561_GAIN_16X); tsl1.setintegrationTime(TSL2561 INTEGRATIONTIME_402MS);
tsl2.setGain(TSL2561_GAIN_16X); tsl2.setintegrationTime(TSL2561_INTEGRATIONTIME_402MS);

tsl3.setGain(TSL2561_GAIN_16X); ts3.setintegrationTime(TSL2561_INTEGRATIONTIME_402MS);

void setup(void) {

Serial.begin(9600);

pinMode(led1, OUTPUT); pinMode(led2, OUTPUT);
pinMode(led3, OUTPUT), pinMode(ledd, OUTPUT);
pinMode(led5, OUTPUT);, pinMode(led6, OUTPUT);
digitalWrite(led1, LOW); digitalWrite(led2, LOW);
digitalWrite(led3, LOW); digitalWrite(ledd, LOW);

digitalWrite(led5, LOW); digitalWrite(led6, LOW);

A 3.2 ailemlusunsuasuau (1)

11



Serial.print("CLEARDATA"); Serial.printin("RESETTIMER"); Serial.print("LABEL,");
Serial.print("ComputerTime,"); Serial.print("'no.,"); Serial.print("intensity,"); Serial.printin("status,");
If (ttsl1.begin()) {

Serial.print("Ooops, no TSL2561 #1 detected ... Check your wiring or 12C ADDR!");

If (Itsl2.begin()) {

Serial.print("no TSL2561 #2 detected same...");

If (Itsl3.begin() {

Serial.print("no TSL2561 #3 detected same..."); }

1}

configureSensor(); Serial.println(™);

void loop(void) {

sensors_event_t eventl; tsll.getEvent(&event1);

sensors_event_t event2; tsl2.getEvent(&event2);

sensors_event_t event3; tsl3.getEvent(&event3);

intA B, G

const int buttonPin = 13; int buttonState = 0; buttonState = digitalRead(buttonPin);
if (buttonState == HIGH) {

if (event1.light) {

if (eventl.light < 42) {

If (eventl.light > 38)

AW 3.3 mwilonlusunsuaiuay (2)

12




if (event2.light) {
if (event2.light < 42) {

If (event2.light > 38)

if (event3.light) {
if (event3.light < 42) {

If (event3.light > 38)

AA 3.4 anilevlusunsumuay (3)
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switch(A) {

case(1):

row++; X++;

Serial.print("DATA,TIME"); Serial.print(","); Serial.print(x);

Serial.print(","); Serial.print(event1.light); Serial.print(","); Serial.printin("OK");
digitalWrite(led1, HIGH);

break;

case(0):

TOW++; X++;

Serial.print("DATA, TIME"); Serial.print(","); Serial.print(x);

Serial.print(","); Serial.print(event1.light); Serial.print(","); Serial.println("NG");

digitalWrite(led2, HIGH); break;

switch(B) {

case(1):

TOW++; X++;

Serial.print("DATA,TIME"); Serial.print(","); Serial.print(x);

Serial.print(","); Serial.print(event2.light); Serial.print(",");Serial.printn("OK");
digitalWrite(led3, HIGH); break;

case(0):

TOW++; X++;

Serial.print("DATA, TIME"); Serial.print(","); Serial.print(x);

Serial.print(","); Serial.print(event2.light); Serial.print(",");Serial.println("NG");

digitalWrite(ledd, HIGH); break;

Ah 3.5 nillarilusnsuaiunu (4)
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switch(Q) {

case(1):

TOW++; X++;

Serial.print("DATA,TIME");, Serial.print(","); Serial.print(x);

Serial.print(","); Serial.print(event3.light); Serial.print(",");Serial.printn("OK");
digitalWrite(led5, HIGH);

break;

case(0):

TOW++; X++;

Serial.print("DATA,TIME"); Serial.print(","); Serial.print(x);

Serial.print(","); Serial.print(event3.light); Serial.print(",");Serial.println("NG");

digitalWrite(led6, HIGH);

break;

delay(4000);
digitalWrite(led1, LOW); digitalWrite(led2, LOW);
digitalWrite(led3, LOW); digitalWrite(ledd, LOW);

digitalWrite(led5, LOW); digitalWrite(led6, LOW);

return 0;

A9 3.6 AilovlusnsuAIUAY (5)
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