nsUszendldwugaiinged UV enisudaninasazsinudoyaniudumasiin

Application of UV sensor for display and collect data on internet

YIYud aMmsng

Khwanmanas Autansai

3713U WuWug

Jeewarin Pinpan

231wg1 g3

Woranittha Saisuwan

Y

Uy inusiidudruniavesmsinwimuvangasusyaianssumansiudin
Madydaanssudiannsaiing
AZIAINTIUAENS
aonduwmalulagnszaaunandinummisainnseds

W.A.2565



nsUszendldwugaiinged UV enisudaninasazinudoyaniudumasiin

Application of UV sensor for display and collect data on internet

1ne

YIYuE aMsing

251u§1 @855I

el =2
219158NU3nEN

NA.AS.ITZ LN UNS

U‘%zyzy,'lﬁwuﬁ‘if]uéqwﬁwaamsﬁnmmmé’nqmﬂ‘%@,zyﬁmniiumamﬁ’m%m
madydaanssudiannseding
AMZIAINTTUANENS
dondumalulagnszaaundninaunmiisainnssls

W.A.2565



a 6

USgygytinusUnisfinen 2565

ARV

AU

o
b3

Amnssudanyseiind

AINTTUAEANT

anduwmaluladnszaeunalAumsatanseds
mMeUszyndlfiouresingsd UV iilemsuansnauaziiutoyariudumesidn
Application of UV sensor for display and collect data on internet
wiaviguda amslvs  swarin@nw) 62010084

UNANANFY ARG sEin@nwn 62010133

WNENIHYE aegsI STEnAnw 62010795

Sy dnusdanunisnsivdeulagenansgnusnuind

( WA.ASI52 RITUNS )

819159NUTNWN



o Y £24 v v A dll 13 £ 1
Wadalasesu nsUszendldiwuesingsd UV emsuannauaziutayary
a § <
dunesidle
UnAnw wianviyuda gmslng - sadndny) 62010084

WNEANMINMTY uiug  salinAnwn 62010133

WAL s WatnAnw 62010795

Useyayn AAINIIUAIER ST
1A Jenssudannsating
Un1sAnwe 2565
el = = 2 v ¢
219158NUS e lATIU NAL.ASATY LRUNS
(¥4 1
UnAnea

sre91uaTuddudrunisesdvn 01046671 Project 2 N Tnvilavinn1sasieseuung
Usvendldiguieasinged LV iauﬁ’umuma%ﬁ’mqmmﬁuazm'm%u ionisuansnauaziiudeyaniiu
Sumediin lngendunnuimsnudidnnsednd Uszneulumessuuleuimesagyinnsindiunuisd
v Avdriianududuresisd LV saulufsszuuieueoiitadrgnmaiiuasauiu Ss¥ngumgd
AuTy wardiiannufou a gadananisal ainduasiadildluuszinana Wevinisudafowds
guvnifsdaringaiinelviinlsnauieu n3e heatstroke H1UN19n191 T ulUsuNTLAIVY
lulasroulnsaimes andudeyaaunazgndssn WIFl access point § internet Litadslus google
sheet Tun1siiuilugiudeya uazuaninauuy Real-time K1un103ulad https://uvstation.thai
solarengineer.com 21nMsUsEgnAldleueosinged UV Sfuwuweiingumninagaiuiu tients
nananaLaziiuteyanudn aunsn Snluandeya euanimauaziiutoyaiumdumesidals uay
AfldanansauaninauvuEealng Tneilletad Aazuvadsumuaniweniainy Agegadignd
wuieigunniuaranutuiald Ao guugiiszsring 0-50 a3 wag AW 20-90% A1gvaRsIERT
Wwumesuy asnsansadunasli 280-390 nm



Project Title Application of UV sensor for display and collect data on internet
Student Miss Khwanmanas Autansai Student ID 62010084
Miss Jeewarin Pinpan  Student ID 62010133

Miss Woranittha Saisuwan Student ID 62010795

Degree Bachelor of Engineering

Program Electronics Engineering

Year 2022

Project Advisor Assist. Prof. Dr. Weera Pengchan, D.Eng
ABSTRACT

Nowadays, Heatstroke — is one of the most diseases that come with summer. It’s caused
by your body overheating, usually as a result of prolonged exposure to or physical exertion in
high temperatures. We are aware of these dangerous diseases. For this reason, we decide to
create our project “ Application of UV sensor for display and collect data on the internet. Our
project uses the microcontroller “ESP32 W-ROOM” to program and publish the data including UV
intensity, UV index, heat index, temperature, and humidity to Google sheet. All the data are
measured from a UV sensor (GY-ML8511) and a temperature and humidity sensor (DHT11). After
the data send to Google sheet. It will show real-time updates on uvstation.thaisolarengineer.com.
By combining UV sensors with temperature and humidity sensors for displaying and storing data,
data can be uploaded. Data can be displayed and stored through the internet and can be
displayed in real-time. During measurement, the data will change according to weather changes.
The minimum and maximum values measured by temperature and humidity sensors are between

0-50 degrees Celsius and 20-90% humidity. The ultraviolet sensor can detect light at 280-390nm.
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(Ultraviolet rays)
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2.6 29AUSLNBUVDLLEIDNAGNINARDN1ISATUIUNTSANAY Solar cell

2.6.1 Solar Constant

3

ANANULTUF DN N UNVDINFI9IUINNTIFN19019RE (solar radiation) ABURINUILLIANNAN
ASENU Q4 VBUVDITUUITYINIATUUDNVDILANAILAUIN A 121N UAII01NAE F9119910A290717198

Useanad 1.5 x 108 Alawwss JA1Useunad 1,353 I9anan1s1aung
2.6.2 Short wave radiation
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2.6.3 Long wave radiation
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2.6.5 Diffuse radiation
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2.6.7 Air mass ratio
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- Pyranometer \Jugunsalilaz innsuissdvesnending vuiuiisu Turawnadu 0.3 tm
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2.8 Solar cell

lgawad v3e lwaduatafing (Solar Cell) n30 wadlwlalian18n (Photovoltaic cell) Ag
gunsalddnnsedind fvihanaisisiiefiay Mdauaudilunisiudsundsuiassiing Tidu
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naaulnin lnonszualndinanlaannleawadiu sz dulwilnnszuanss (Direct Current) @ 9457

anansavunlgUselenileviui sasisanunsaiulilunusmasiie launendle

druvsznou leawwaa (Solar Cell)
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5UN 2.9 diuusznauves Solar cell
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SUl 2.10 M3vhauves Solar cell
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1. N-Type foududdnou fiunszuauns Tauds (Doping) daeansveanesa Vil nasau dRLdu
Fadidnaseu Weldfundanuanuasending

2. P-Type Aoududanou inrunszuiuns lavie (Doping) feansTuseu wilwlaseadnees
oxnevandediannsou (sa) laoifleldfundsunnuaseniing sxdiquaudfidudaiu

SLanmnsou

NaNNISVNUAD Waluaseindannseny kaeeindazatemnasuliiudidnaseu wazlaa v
Tdansiedaulmdu Tnedidnaseufaziadaulmlusiudifud Front Electrode wazleanazipaaulni
TUs7uAiusl Back Electrode wagiiiadin1sed ausa5suU9a5WH191n Front Electrode wag Back

Flectrode TAsu193s Aaztiadunszualnildu Tisranunsavnldigaule

YRavpdlsagaa

wslaawaduseaniy 3 vin

yilavosundloaas

Poly Crystalline Mono Crystalline Thin Film

9,
0%
L XX
£ X4

CC SOLAR

U 2.1 vlinveauss Solar cell
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1) uealwanwadviln Inaasasalall (Poly Crystalline)
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[ =

Wuwnalganeadvidansn Av1u11nuanganau vNAsSenin dan-asadalay (Multi-

Crystalline) Tngnsguiunsuan azdiendansuwad dunldluanidudwiasy neuavtundaduusy

1%
v Y =

U198ndl Suvhliwaziwad duguamaendnia dvaurazeandindu

q

2) urdlwawaasia luluasadalay (Mono Crystalline)

a a

Wuunaleaneady viiu1ann wandaneulBai el (Mono- Silicon) UneAsw58n?1 Single

Crystalline dnwazusasigaa dudmasudayuyisdyy wasddidy vnuandaneuniiniuuignsa

q q il

mulindninzAuiivnunans vliiRauiansinszuen Mntudwndalidudvdeunasauyuvisdoen v

Tilduszansniwgean wazannisldingiiu Mono- Silicon e neuilaswdnduunudnd
3) wnelgangaduia #duu1a (Thin Film)
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2.9 WwuasInsEausdoanstalawan

Ultraviolet Sensor Module UV Sensor GY-8511

E‘Uﬁ 2.12 Ultraviolet Sensor GY-8511

Sensor GY-8511 14 ML8511 tJud5unas ansuinaiwas UV Ultraviolte sansitalatan 14

LAY 3.3V A115095995UAILET LE 280-390nm a1u15095395UlE 979 UVA (tanning rays) UVB

a v

(bumning rays) M3 IAAANUITLYBLLEATIRSIE TN (MW/cm2) TneAazeandu deymiu Analog

Y

Yoyaifisifiu GY-ML8511 GY-851 UV Sensor Module

- The module uses a common original ML8511 UV sensor that can detect indoor or outdoor
UV density.

- Sensor IC uses a readily highly integrated SOI-CMOS technology, suitable for digital and
analog circuits.

- By the principle of turning photocurrent into voltage to detect UV intensity, it's suitable to
be used by an external circuit.

- Analog voltage can be output when ML8511 is proportional to UV light.

- Since the voltage can be output, it can be directly connected to the built-in MCU's A/ D
digital/analog converter, no need for a photoelectric conversion circuit.

- With the use of the small, thin surface package, it's suitable for portable devices.

- The module also has a power-saving mode up to 0.1uA, suitable for smart wearable

devices or mobile phones to use.
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ﬂmauﬁa GY-ML8511 GY-851 UV Sensor Module
- Working voltage: DC 5V

- Working temperature: -20~70°C
- Sensitive areas: UV-A, UV-B
- Sensitive wavelength: 280~390nm

- Module size: 30 x 22mm

2.10 LBULYRTINYUNNNUAZANUYY

Temperature and Humidity Sensor Module DHT 11

gﬂﬁ 2.13 Temperature and Humidity Sensor DHT 11

DHT11 lulugaingamgiiuarainutunaigenen msngdmsunsldlunuingumgiiuay

Augunaly anansalalle 3-5v erudrgamailadaus 0 89 50°C uasAUTY 20% §1 90%

S8azLSeaiudy DHT11 Temperature and Humidity Sensor Module

The module is actually a PCB that has DHT11 component soldered with a few components, and

it is a 3-wire module:
1. VCC connected to +3.3V~5V
2. DATA connected to the microcontroller 10 port

3. GND connected to ground



AuaNUR DHT11 Temperature and Humidity Sensor Module :

- Power Supply : 3.3~5.5V DC

- Output © 4 pin single row

- Measurement Range . Humidity 20-90%RH, Temperature 0~50°C
- Accuracy . Humidity +-5%RH, Temperature +-2°C

- Resolution : Humidity 1%RH, Temperature 1°C

- Interchangeability : Fully Interchangeable

- Long-Term Stability : <+1%RH/year

2.11 ESP32 Microcontroller

(38 HINT)

GIOP23 g VSPI MOSI
EQg GIOP22 g 12C SCL
K&z GIOP1 TX0
GIOP3 RX0
K-y GIOP21 g 12C SDA

°
2
)z
3
P
3
z

ADCO GIOP36 gERgye

ADC3 GIOP39 N

ADC6 GIOP34 g figge

ADC7 GIOP35 gl

TOUCHY9 g ADC4 GIOP32 O

TOUCHS8 @ ADCS GIOP33 gl

DAC1 ADC18 g GIOP25 glENgge
DAC2 ADC19 & GIOP26

TOUCH7 g ADCA7 GIOP27 mlilgm®

TOUCH6 @ ADC16 g GIOP14 gfFigae

TOUCHS5 @ ADC15 g GIOP12 gfKigae

GND gRFigge

TOUCH4 g ADC14 g GIOP13 gfFjgme

RX1 FLASHD2 g GIOP9 gf[3ge

TX1 FLASH D3 @ GIOP10 B

FLASH CMDg GIOP11 giF)gge

{190

5 | (e ese-waoom
C€

@ (R 205 - 000510

S ec warcnesemoon 2

g

Eilg GIOP19 g VSPI MISO
El)g GIOP18 g VSPISCK
(29HEEREE VSPI SS
Frlg GIOP17 TX2
GIOP16 RX2
Fl3g GIOP4 ADC10 g TOUCHO
FHg GIOPO ADC11 g TOUCH1
GIOP2 ADC12 g TOUCH2
PXlg GIOP15 g ADC13 g TOUCH3
FP)g GIOP8 & FLASH D1
Fl)g GIOP7 g FLASH DO
Fl)g GIOP6 mFLASHCK

SEARARRAARA
$O 940 61DOND $20 OXY 0!

[ 33v gEBg.]

| RESET & EN gPigle]
[ ADCO g GIOP36 gigne]
[ _ADC3 2 GIOP39 N ge]
| ADC6 g GIOP34 gifigge]
[ ADC7 g GIOP35 gElige]
[ TOUCHO & ADC4 g GIOP32 glilige]
[ TOUCHS & ADC5 & GIOP33 giElge]
[ DAC1 g ADC18 g GIOP25 gERgl]
| TOUCH7 g ADC17 g GIOP27 g}
[ TOUCHG g ADC16 g GIOP14 gEFIge]
[ TOUCHS & ADC15 g GIOP12 gEEI.]
T30

B

DOO

SUT 2.14 2uazddnuaives ESP32

u
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Esp32 Hute vedledlulasreulnsaianifisessunsiions WiFi uay Bluetooth 4.2 BLE lus

v

HANLAEUSEN Espressif Usenaumennauts fadl

- Figldan1Unenssu Tensilica LX6 WUU 2 wnuawes dysyaiuniing 240MHz

- fusulusn 512KB

- fm%’Uﬂm%amiaiaumauaﬂgﬁqm 16MB

- mdenfu Wil 11asgu 802.11 b/g/n sesiun1slFauiislulvan Station softAP waz Wi- Fi
direct

- fugyslud sessumsldaululvun 2.0 uaglvan 4.0 BLE

- Twsasuludllunnsyingu 2.6V e 3V

ﬁﬂqmlﬁﬁqmmﬁ—%"c 019 125°C

Y

(9]

YPIFIUAN 9 V89 ESP32 5995UN15LT0Nsava1e ¢ fadl

- 1 GPIO 37U 32 %04
- 5895U UART 97U7U 3 984

- 5995U SPI 977U 3 999

- 595U 12C $1uu 2 Peq
- 5895U ADC 977U 12 9584

- 5895U DAC 97U3U 2 999

- 59950 125 §1unu 2 deg
- 5895U PWM / Timer y)n%ed

- 995UNSeuRenU SD-Card

lagnsvialasesauasell negdaviilavianisidentduesa ESP-WROOM-32 Chip 51 30 pin

Weannnisiiansanauaudi wuiniemesenisidau dmailias wavaunsaldausudu JUsunsy

[

AYUBNINNEIATIIABINTS
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2.12 3@ 12C LCD SCREEN

12C 8937970 Inter-Integrated Circuit AogUuuumstemsdeyaetrmilifiadstuiniie Foas
fogannin deulifugunsalimnnlulasTusiwawes lulasreulnsiaesuazaunsaiing o MAuites
12C gﬂﬁﬂﬁu%uMWiuﬂ A.¢. 1982 1ag Philip semiconductor (Y230 WasuTawdu NXP semiconductor)
fefvean1sdoanseunsunuu2CAoansaiu-diayalsvarsgunsalluta Weriu fagu nisideuse
i%UUéf’JEJﬂ’I’iEd{EJmﬁBHﬂﬁJLLUU 12C warldamedyaranies 2 w@ulunis Sude-deya vilianunsaan
aednynuildlunindeudegunsalaswin Tnanedaarants 2 Wdu wuadu SDA (Serial Data) Ao
anedyaaudmsusu-deloya uaz SCL (Serial Clock) Ao anedmyayramnini Idudmsuaiuaunis
Yu-dedaya Tnelulasssuiaginge LCD vun 16x2 Wousafy ESP32 daun1sdeansuuy 12C Lile

LAASHNAANIA AN ULTDS

Ul 2.15 99 LCD 2119 16x2

2.13 Arduino IDE

Arduino IDE Tag# IDE ¢911910 (Integrated Development Environment) A9 @iula3uved
FLUUNSIAILT YiSefaTiesne ¢ agasetiowmdeiniamunlusunsy MliAaAusInss gnses uiued

A9ERUsTULNIRYlE vlinsia1eunng 9 5anndu

©,0

ARDUINO

5UTl 2.16 dydnualves Arduino IDE
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2.14 MQTT Web Server

MQTT
Broker

B
-
i

Sensor Client
H Client

5UN 2.17 wuudraeanisdartuteyaves MQTT broker

MQTT geu197n Message Queuing Telemetry Transport {uluslanaadinsuldludoas Toya
581719 Machine to Machine (M2M) gnAnduiu 1ud a.a. 1999 Tng DrAndy Stanford-Clark 910 IBM
uaz Arlen Nipper 210 Arcom (now Eurotech) sanuuuaialddoanslussuuiaiotnedid niwens
Apud1adin THauuuudisdn amnsa publish-subscribe To3aszning Device tiladoas Auszning
gunsal uazdueslusnuiAeatu Intemnet of Things avansnsauszyndliigunsaiing q iWoudefuriu
\nTevgvesdumesiinly viliisaunsaaduassdlassuiinertunmsianiy gunsel Wy uedned

¢ 1 a §f @ - a f < [ v
UNTUNIUBULVBILUR AIUANUNTAINIUDUYDILUA LUUAY
Iy MQTT Usenoumy 2 @ Laun

1. MQTT Client tJudau publish Tayasie 9 YulUds MQTT Broker waga1113a Subscribe
UB3af19 310 MQTT Broker H1un1a TCP/IP Protocol §1ue4lusuuesved Interet of Things (IoT)
gunsaldmanilazilu Device iaunsaounafuszuuiniadield 1w vesa Arduino Uno Wifi 2,

Arduino MKR Wifi 1010, uasa ESP32, uasn ESP8266, Uasa Raspberry Pi, Kiulad, annssilou

2. MQTT Broker #39 MQTT Server i wevidwasdmiuiutoyasnn MQTT Client l# publish
WdKaza1U15a publish 48ya31n MQTT Broker Luga MQTT Client #il¢ Subscribe Yoyalila vn
woslusamasuas Internet of Things a1 nsnitienaaxdiu Cloud Server ¥pAEBANg 9 T CloudMQTT,
NETPIE, Azure, AWS tJudu %5 ol4 Single Board Computer L% UU®3 A Raspberry Pi, LattePanda,

Beagle Bone, nanoPi, 8u ¢ udfndsenaiasiiufunamisaldaulaun
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2.15 Google sheet

Google Sheets (Qiiia ) Uuneundndulunguves Google drive Wuwinnssuves Google il
dnwaizn1shnuadeiuiy Microsoft Excel foanunsaaing Column, Row ansnsalddeyania o asly

Tu Cell (wad) 19 waw Auingaseng 9 18

18#v89n15k0 Goosle Sheets

1) Wuudnslildwsann Google

2) arusavaududiule : aruisaviausuduluaiusadv (Spreadsheet) Taluiian

v s

Wiy wenanddeauisawysau uilvwuusealng ‘Vi%'é]LLﬂﬂi%ﬁﬂLL‘UWLLﬁBLLﬁﬂQﬂ’J’WﬂJaﬂLﬁu

fuymnalanta

(%
v =

3) ludiesna "Gudin' 8niae : Welinshawisvuluailsedn ynnsiinsiazgniuiinliavualag

Y

gnluilA wazdsanunsalduseiimsunluiegiiastuini 4 vesausainideliu lnedasem

Juiaz AUl

EEEED /1 < 411
SMNEELSs

L% 6

Yol Google sheet

2.16 Wordpress

WordPress ((samsad) fio Wswnsudnsagunldasauazdnnisitionivledussian Contents
Management System n3at3enge 9 91 "CMS" Faldeusigniw PHP uagldszuudnnisgiudaya

MySQL Inedidiulsznaunany Ao

1. WordPress Core tumavwisuan 1adnnsiivled emuazunaiumig 9
2. Theme Wudwfinmuadletivsesunuunisuaniua
3. Plugin WJudruiitgiinanuaiunsalsiiu WordPress 1wy seuuasrandwivled syuudanng

AU
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WordPress #55UU3ANIunAIg v309isend1 “seuumaatnu (Dashboard)” enbidanisdeyauu
fuwesile vhliieuazazanaenisldauuin awnsaldaiuazdnnisiionivled lngldnuuy

Suwesidaldies ludndudesnmilnanlusunsuundaddlueses uazdlilisaadsandeulfnies

€

4

SUfi 2.19 sUdeyanwal Wordpress



3.1 AMNSINVBILATINY

uni 3

N1599NULUULIATINULAZISALUNIT

3.1.1 Block Diagram

L UV sensor

Battery

ESP 32

Google sheet
> (Raw data)

Uv station
website

Temp and
humidity sensor

- 12C screen

E‘Uﬁ 3.1 Block Diagram

27



3.1.2 Flowchart

|

2uANN UV
SENSON

SENSON

] [ 2umnn DHT

|

(b

FoAMaw'ls ESP32 uay
dmnusmmanls

ESP32 i¥ausia wifi

4]

v

Suamarula aan DHT uay
GY8511 ynuamvalu Serial

jL¥nLEne

LrEg v

monitor
doAlaiu LAAIANHIUWIN
Google sheet a2 12C LCD
a1ty
Gulaseviaseiu

31]17; 3.2 Flow chart

28



3.1.3 Schematic

ML-GY8511

. 480 I0COCY = B dW W
Sheet_1 1.0
AT o T R T
J ‘| Date:  2023-05-11 _ Drawn By: luktown
E - .. - = AW W — -1 S pur = y mm il

12C CON

3

D0000QOD000000000000
0000000000000 H00000

5UN 3.4 2192993



30

3.1.4 FUNUWar Web server

45.00 '\ 49.00 \

U 3.6 LUUUsZNBUIN SOLIDWORK Tnesas
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B SECTION B-B

5UN 3.7 LuuUsenauaIn SOLIDWORK huufinuing

] E'uzﬁ&e“ii'l;ﬁjj‘i';}"‘ﬁ?

Application of UV sensor for
display and collect data

JUN 3.9 wtiuled dmsuuaniua
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3.2 N1599NUUUIATIUY

3.2.1 N1599NWUUAU Hardware

/ Google Sheets

29 -
hardware design

’_

35U 3.10 N1590NLUUNNATY Hardware

3.2.2 MSORNKUUAIY Software

nseanwuudugeniwIsiun1sdeulusunsumd sdnsun1svauee9asiiulusunsy
Arduino aslu ESP32-CAM Tagldlusunsunien C 15u91naq library v83 GY-ML8511 way DHT 11 Tu
Tusunsu Arduino udawihnisaq library gunsaifidu q sniudvhnisdeulusunsudidadly aseaeu

kazyiin1s upload code
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3.2.3 dnwaurn13vineu
ANwAENSNUYe99Rs Wlseanidu 2 diu fe

INPUT fio dhufisurdayanasud (input) Iifululasroulnsaiaes Imaqﬂmaﬁ@uwmimamﬁ
wuszneuluiowugesinseduad UV hufusuwesinoumniuazautu fisudoyannmeuen 1
§9 ESP32 iteUseanana

OUTPUT Ao druilvinsiununismunuueslulasreulnsaiaed lefdyaasudi (input)
ESP32 axUsvanananulusunsuiideul’ andufiadredyanudosn (Output) Wunisusdaieused
mnFeuiifsgeingedsnelinlsnandeu smmmantiiuled wasinsfutoyariumsdunesidnlia

Google sheet

3.3 gUnsal inveslevdelusunsuitldlumsdndulasenu
3.3.1 ESP32
3.3.2 UV sensor ( GY-ML8511 )
3.3.3 Temperature and Humidity sensor ( DHT11)
3.3.4 12C LCD
3.3.5 Protoboard
3.3.6 Jumper wire
3.3.7 Arduino IDE
3.3.8 WordPress
3.3.9 Google sheet
3.3.10 Laptop
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3.4 code Amaaululusknsy Arduino W 1129958 anNLUUNIeIU

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

61

Jint uvouT = 33; //0utput from the sensor

//int REF_3V3 =33 ; //3.3V power on the

Arduino board
void setup()
Serial.begin(9600);

pinMode(UVOUT, INPUT);
//pinMode(REF_3V3, INPUT);

Serial.println("ML8511 example");
}

void loop()
{

3 _very accurate output value from sensor

efLevel ) * uvle

float uvIntensity = mapfloat( uvLevel, 0.99, 868, 0.9, 15.8); //Convert the voltage to a UV intensity leve

Serial.print("output: ");

/Serial.print

efLevel);

Serial.print("ML8511 output:
Serial.print(uvLevel);

Serial.print(" / ML8511 voltage: ");
/Serial.print(outputV )

Serial.print(" / UV Intensity (mW/cm*2):
Serial.print(uvIntensity);

'
[

U 3.11 Code Adsidoululusunsu (1)

Serial.print(uvLevel);

Serial.print(" / ML8511 voltage: ")
//Serial.print(outputVoltage);

Serial.print(" / UV Intensity (mW/cm*2): ");
Serial.print(uvIntensity);

Serial.println();

delay(400);

s an average of read

ns the average

int averageAnalogRead(int pinToRead)
{

byte numberOfReadings = 8;

unsigned int runningValue = 0;

for(int x = @ ; x < numberOfReadings ; x++)
runningValue += analogRead(pinToRead);

runningValue /= numberOfReadings;

return(runningValue);

ino Map function

p://foru Ji C

. php?topic=3922.0
oat(float x, float in_min, float in_max, float out_min, float out_max

float mapfl
{
return (x - in_min) * (out_max - out_min) / (in_max - in_min) + out_min;

}

& A a

gﬂﬁ 3.12 Code Mdmdgululusunsu (2)

34
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uni 4

NaN13INNaN

4.1 managauanmldeulfuazainuindetiovasgunsnl
4.1.1 yeasumNLTefiovesgunsal ESP32 + UV sensor
4111 vaaeuiloudds
unsmaaeueuddauiietn $a3UV Ineideusogunsalitumis ESP32 waz¥iinns upload

'
o

Ada InensIduUV nvaanli wanIAINIUY Serial monitor

URAIAIUULATAULAR

UEAIAI UL TAULAR |

g‘l.lﬁ 4.1 Serial monitor VLN NAEDU TAAN
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412 maaummmﬁaﬁamaqqﬂmaﬁ ESP32 + DHT11
1121 vedeudoudds

Wunisveasstoudsingamgiiuazaiuiu Ineviinis include library 183977 #DHT.h

INUULBNADIUNTAINIUNIT ESP32 Wazyinn1g upload ANAINILTUTHNTY Arduino IDE WaneexIu
Serial monitor

oo mug

U 4.2 Serial monitor LAASNANISNAFDULYULYDS DHT11
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4.1.2.2 wegeulasiIsuiuiumesiuiiwesiuuysen

Tngazudady 2 maveaes Aodngamaliveasadu uwaringamgivesguiuauiou Wu e
34 wiiiag 30 unfinuddu Tuiineann 2 uiit wansnsnsasuasueseumgll Tnesananis
neaeuluiiuiitn Ingldndesituruia 19 20 cm 872 30 cm g1 10 cm Td DHT11 uaz wesludives

wuuusen whlulundeseingaumaiinasundadlunnglundes

gunsal
1. nassiivauin 30¥20%10 1 nang
2. WUAAINEININ DHT22(koUBlynk) 1 o
3. wesluilmes wuuusen 1 ofY)
4. sasiseiileingnmgiilay DHT22 1 1993
5. Lauddu 1 U
6. nufeu 1 o)

TN

sUN 4.3 ndesdnaeansingumgil



Al 1 N15ingumnginisuly Weldaafuadulundas

UM 4.4 naesdioldeaifuasly

HANTNARDS
L gaumaiininle
(W) DHT22 | wosluiiwes
0 29.20 20
2 28.20 28
4 26.60 27
6 25.80 26
8 25.50 26
10 25.40 26
12 25.50 25
14 25.60 25
16 25.70 25

e gaumiinialea

() DHT22 | wasluiiwes
18 25.90 26
20 26.20 26
22 26.40 26
24 26.60 27
26 26.80 27
28 27.10 27
30 27.40 27
32 27.40 27
34 27.40 27

38
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grunninasuwladliifieldiaaifiuadhl

29.5
29.0
28.5
28.0
© 275
’g% 27.0

26.5
26.0
25.5
25.0
24.5
24.0

2

qung

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34

o
1981 (W7)

e=@== DHT22 ==@== nouaiinas

UM 4.5 nsvliSeuiisvaamaiinuaeundasiudieldnaiuasly

999 DHT22 wag waslulinasiuulsan
a5UNaN1INAGDY
iulaI1 DHT22 waz wiasludiwesuuuysoniuurldululuiemiaufertuudDHT22 aziiau

LUUEININNIT

VRae3N2 NMyinguminaeuly Weldgefauatlulundas

UM 4.6 naeadisldguiniouadld



NAN1TVIAADY
e gauvfifiinléd . oo iald
L@ u) " Ka W) : P—
DHT22 wavelines DHT22 wavalings
0 29.10 29 16 38.80 39
2 33.60 32 18 38.80 39
4 3550 34 20 38.80 39
8 37.40 36 22 38.80 39
8 38.20 38 24 38.80 39
10 3870 39 26 38.80 39
12 38.80 39 28 32.80 39
14 39.00 39 30 38.80 39
s AT Asuladlihileldgeiouasl
40.00
38.50
r 37.00
‘e 3550
& 34.00
2 3250
31.00
29.50
28.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
van (Ui
=@ DHT22 e=@ue yioupdines
JUN 4.7 nshUSeuiisuaamginivdeundasludeldwaduasly
W93 DHT22 uay wiasluimasiuuyseom
asunan1INnges

40

azuiulaan DHT22 way wasluiiwasiuvuseniuulvululuieniumedrfuld DHT22 xdl

ANULLLUEININNIT
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4.1.3 gunsal ESP32 + UV sensor 2 fiaSeuiiieuaniiu

WatSsusuANinlainduszanmussd UV saneduunnwatau

Serial Monitor X

5UN 4.8 M3inA1 GY8511 @eed wazvnALade

4.1.4 ’q‘dﬂiiﬁ ESP32 + UV sensor + DATA

Junisvaaeutloud1dsinded LavAdinsuanInanIuaIALUE output YBALSIENLNTOES

1 di( v Y A 1
Aua lausely
| E stationl % & & o
File Edit View Insert Format Data Tools Extensions Help <
© e & § 100% - B % O 09 123 Defau.. v —[10]+ B I 5 A % M@
a7 - [
A B C D B F G H

1 . time uvindex ﬁi%mmperature humidity ~ heatindex
2 number number  number num! number number number
3 11/5/2023 1956:10, 9 17 0 AN 25 38
4 11/5/2023 19:56:54 3) o 17 30/ 5 37
5 11/512023 19:57:38) gm 30| g P75 38
6 11/5/2023 19:58:250 9 18 30 75 38
7 11/5/2023 19:50:11 o — 30, 75 a7
8 11/5/2023 19:59:59 P —r 30 75 37
9 11/5/2023 20:00:45 9 17 30 75 38
10 11/5/2023 20:01:29 9 17 30 75 37
1 11/5/2023 20:02:17 9 17 30 75 37
12 11/5/2023 20:04:32 9 17 31 81 41

Co13 11/5/2023 20:05:44 9 17 30 75 38
14 11/5/2023 20:06:12 9 17 30 75 37
15 11/5/2023 20:06:43 9 17 30 75 37
16 11/5/2023 20:07:12 9 17 30 75 37
17 11/5/2023 20:07:45 9 17 30 75 37
18 11/5/2023 20:08:14 9 17 30 75 37

+ = table ¥ graph ~

g‘th‘/’i 4.9 n19e9A1TU Google sheet
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| E stationl % & &

File Edit View Insert Format Data Tools Extensions Help
o & % 50% v B % -0 00 23 Defaul. v —[10|+ B I 5 A % |

S30 v

uvindex vs. time uvintensity vs. time humidity vs. time

: -

temperature vs. time heatindex vs. time
50

5UM 4.10 wans nsinAady wasansm

4.1.5 gunsnd ESP32 + UV sensor + LCD
Junsvageudoudesingsd uazAmdinisuaninauuniiae LCD anduilousnegunsel

ESP32 waw LCD Wievinis upload Adsianumsuluswnsy Arduino IDE

Intensity (mW/cm”2):
Intensity (mW/cm”2):

Intensity (mW/cm”2):

Intensity (mW/cm”2):

Intensity (mW/cm”2):

Intensity (mW/cm”2):

g‘dﬁ 4.11 Al Serial monitor
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W Ray T htensj L

5UT 4.12 Alude 12C LCD

SUT 4.13 Anluae 12C LCD

4.2 Mavinulagsauvaunsal

Wevinn1snaasy Upload ANE19¥NA a9UU ESP32 199 LCD / Serial monitor

4
a

/AUl AzlansAn fail

-256 —>
.236 —> uv index : 9 V Humidity: 83 $ Temperature: 31 C
.281 —> Heatindex : 42 C uvIntensity : 17

.338 :
o Qs 1

-463 - M RRNEIRETR

459 — R, s ng to script.google.com

.434 Connecting
-695 Heatindex :
-730
-888

-881 uv index : 9 V connecting to script.google.com
.888 Requesting URL: /macros/s/AKfycbyb06tf0Sn NbxY dOAn6QfcQYZSYohSYHo7H g5arGa

.889 ; ,
.889 closing connectioj L‘ﬂallﬂa GOOg|e
-889 Humidity: 75 $ Temperature: 30 C

-889 Heatindex : 38 C uvIintensity : 17
-897

5Ufl 4.14 Anlu Serial monitor



=41

:41:

=41
=41
=41
=41
:41
=42

t42:

42
=42

:48.
52.
2S5
:56.
=I5
:56.
:56.
:00.
12.
:16.
H

037
025
637
675
675
712
712
750
902
890
890

:42:20.951
:42:33.114
:42:37.098
:42:45.284
:42:45.284
:42:45.284
:42:45.331
:42:45.331
:42:49.370

uv index : 9 V connecting to script.google.com

Requesting URL: /macros/s/ARfycbybQ6f0Sn NbxY d0An6QfcQYZSYohd

closing connection
Humidity: 75_% _Temnerature-_30 C

Heatindex : Ltaﬂoﬁ—]ﬁ—‘j’ﬂ ensity : 17

uv index : 9 V Humidity: 74 % Temperature: 30 C
Heatindex : 37 C uvIntensity : 17

uv index : 9 V connecting to script.google.com
Requesting URL: /macros/s/ARKfycbyb0Q6f0Sn NbxY dO0An6QfcQYZSYohS

closing connection
Humidity: 74 $ Temperature: 30 C
Heatindex : 37 C uvIntensity : 17

5Uil 4.15 eirlu Serial monitor

5Ufi 4.16 Alue 12C LCD
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stationl % & &
File Edit View Insert Format Data Tools Extensions Help

S Y~ 100% v © Viewonly

J7

v &

r winmuAsNuARALITEs ﬁ

é Tonariusmgnamsly arugh.. L
ﬁ( = U mDJ

Tty
Fanussanseoinieniu
nETagnaemtolusaves i

N A

TarSasasey

TnussaTE B9 IRI Y

eaafaduvsmds e lsmnisan .

e e | e 34420

P
How to avoid exposure to UV radiation?
15 rok possble (o healthy) 10 3vokd .

T et [ e 23,2000

v ands
Ultraviolet (UV) Radiation

What & UV raciason? Uttraviclet (V) 1.

e e s 333050 /1 COMMENT

U 4.18 wihusniiulee
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T —————————
UV STATION PROJECT

UV station data

3 3

I2C LED

adnuiainllgraya
wuuaa'lny way data
ALAu'ly

PROJCTSUMMARY  ASOUTUS  UVSTATIONDATA QU

Search:
‘humidity heatindex
wumber number

7 ES)

DATA
show 10 entries.

n time vindex uvinlensily temperatus
number number number ymber numbet
11/5/2023 19:56:10 9 | 17 | 30
11/5/2023 19:56:54
11/5/2023 19:57:38 o
11/5/2023 .,—msus_

11/5/2023 4 16:50:11
ws;ozs 4 19:59:59
IWn;‘s;‘ozz 20:00:45
Iun/yzm
,

3UN 4.20 N156193993
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uni 5

d3UNan1Tnay

5.1 a@gunan1innaas

MNnsnaasansUsegndldiauses ined UV lensuananauazifudeyasiiudumesiin
vunti1ae LCD waruwiuled fnsuanmasgradealnyl lnewdletaan Aazuusidounuanin
9INATNY Ageaasnani wuwesgamgiuareuduiald Ae gumndsewing 0-50 o uay
AU 20-90% Angeansanil iswwes UV anmnsonsaadunadléfie 280-390 nm

Tughuwesnis Upload Tudwmedidn fmnuades awnsasndusuneiidaldase uas
annsauansenldegaiualml wiouauaninguliivesA Temperature Humidity Heatindex

Uvintensity Uvindex Miudayal e ufiusian

5.2 JoLauanuy
5.2.1. Tunsiilasenulddtgmludewesanmeiniswaywatefingfilined luewaawn
Tuswafinsiamdesen e19aziimsneaesluiomaassiianansanuausiuuslfiiienadnsiignies
5.2.2. Arialdanuudugn iWesnlifiedesdiotniutiug ieiUseuiiou alueuian

I~ o & & A4 A4 o oa 1o | A a v
BIIUNTINILIBIVBUULAIBINDIANVILLN UL IITNWAUIGITUNLNYIVDN
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Source code

#include <WiFi.h>

#include <WiFiClientSecure.h>
#include "DHT.h"

#include <Wire.h>

#include <LiquidCrystal_[2C.h>
LiquidCrystal _12C lcd(ox27, 16, 2);

//
//ouazsiialalu

char ssid[] = "Aha";
char pass[] = "88888888";
// spreadsheet script ID
String GAS_ID =

"AKfycbybQéfQSn_NbxY_doAn6QfcQYZSYohSYHo7H_g5arGao1VSdgmXN45qDveSFv._ NUGVT";
//Your Domain name with URL path or IP address with path

const char* host = "script.google.com"; // only google.com not https://google.com

/7 — —MNRUALIATDNLATA

#define UPDATE_INTERVAL_HOUR (0)
#define UPDATE_INTERVAL_MIN (0)
#define UPDATE_INTERVAL_SEC (10)
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#define UPDATE_INTERVAL_MS (((UPDATE_INTERVAL HOUR * 60 * 60) + (UPDATE_INTERVAL_MIN * 60)

+ UPDATE_INTERVAL_SEC) * 1000)

//
#define DHTPIN 4

#define DHTTYPE DHT11 // DHT 11

DHT dht(DHTPIN, DHTTYPE);
/7

int UVOUT1 = 32; //Output from the sensor
int UVOUT2 = 33; //Output from the sensor

J/AUAVNTULYDS

//Usznndiawys

int Temperature;
int Humidity;

int heatindex;
int Uvintensity;

int Uvindex;
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/e read UV sensor-——————-
int averageAnalogRead(int pinToRead) {

byte numberOfReadings = 8;

unsigned int runningValue = 0;

for (int x = 0; x < numberOfReadings; x++)

runningValue += analogRead(pinToRead);

runningValue /= numberOfReadings;

return (runningValue);
}
float mapfloat(float x, float in_min, float in_max, float out_min, float out_max)
{

return (x - in_min) * (out_max - out_min) / (in_max - in_min) + out_min;

}
/7

unsigned long time_ms;

unsigned long time_1000_ms_buf;
unsigned long time_sheet_update_buf;
unsigned long time_dif;

//

void update_google sheet() {

Serial.print("connecting to ");

Serial.println(host);

WiFiClientSecure client;

const int httpPort = 443; // 80 is for HTTP / 443 is for HTTPS!

client.setinsecure(); // this is the magical line that makes everything work

if (Iclient.connect(host, httpPort)) { //works!
Serial.println("connection failed");
return;

}

//——--——-——Processing data and sending data-—--—--—

String url = "/macros/s/" + GAS_ID + "/exec?";

url += "uvintensity=";

url += String(Uvintensity);

url += "&uvindex=";

url += String(Uvindex);

url += "&temperature=";

url += String(Temperature);



url += "&humidity=";
url += String(Humidity);
url += "&heatindex=";

url += String(heatindex);

Serial.print("Requesting URL: ");

Serial.println(url);

// This will send the request to the server

client.print(String("GET ") + url + " HTTP/1.1\\n" + "Host
close\r\n\r\n");

Serial.printn();

Serial.println("closing connection");

}
/7

void setup() {
// Debug console
Serial.begin(115200);
pinMode(UVOUT1, INPUT);
pinMode(UVOUT2, INPUT);
// DHT Setup
dht.begin();
lcd.init();
lcd.backlight(); //dalvl backlight
Serial.print("Connecting");
WiFi.begin(ssid, pass); //--> Connect to your WiFi router
while (WiFi.status() != WL_CONNECTED) {

Serial.print(".");

}

}
1/

void loop() {
time_ms = millis();
time_dif = time_ms - time_1000_ms_buf;
if (time_dif >= 1000) // 1sec
{
time_1000_ms_buf = time_mes;

/A — Aruu UV

: " + host + "\"'\n" + "Connection:
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int uvLevel1 = averageAnalogRead(UVOUT1);

int uvLevel2 = averageAnalogRead(UVOUT?2);

float outputVoltage = (uvLevell + uvLevel?) / 2;

float uvintensity = mapfloat(outputVoltage, 0.99, 868, 0.0, 15.0); //Convert the voltage to a UV

intensity level

//—— AU gl

float h = dht.readHumidity();

float t = dht.readTemperature();

if (isnan(t) || isnan(h)) {
Serial.println("Failed to read from DHT");
return;

}

float hic = dht.computeHeatindex(t, h, false);

//—————-uging lu serial

Temperature = t;

Humidity = h;

heatindex = hic;

Uvintensity = uvintensity;

// Print serial messages

Serial.print("Humidity: " + String(Humidity) + " %");
Serial.print("\t");

Serial.println("Temperature: " + String(Temperature) + " C");
Serial.print("Heatindex : " + String(heatindex) + " C");
Serial.print("\t");

Serial.println("uvintensity : " + String(Uvintensity));
delay(4000);

lcd.clear();

lcd.print("UV Intensity : ");

lcd.setCursor(0, 1);

lcd.print(uvintensity);

led.print(" mW/cmA2");

Serial.println();

delay(4000);

lcd.clear();

lcd.print("Volts_UV : ");

lcd.setCursor(o, 1);
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lcd.print(outputVoltage);
led.print(" V ");
delay(4000);

lcd.clear();
lcd.print("UV_index : ");
lcd.print(Uvindex);
lcd.setCursor(0, 1);
lcd.print("Heatindex :");
lcd.print(heatindex);
led.print(" C ");
delay(4000);

lcd.clear();
lcd.print("Temp : ");
lcd.print(Temperature);
led.print(" C");

lcd.setCursor(o, 1);

led.print("Humid : ");
lcd.print(Humidity);
led.print(" % ");
Serial.println();
delay(4000);
if ((outputVoltage < 50))
{
Uvindex = 0;
Serial.print("uv index : " + String(Uvindex));
}
else if ((outputVoltage >= 50 && outputVoltage <= 227))
{
Uvindex = 0;
Serial.print("uv index : " + String(Uvindex) + " V ");
}
else if ((outputVoltage >= 227 && outputVoltage <= 318))
{
Uvindex = 1;

Serial.print("uv index : " + String(Uvindex) + "V ");



}
else if ((outputVoltage >= 318 && outputVoltage <= 408))
{

Uvindex = 2;

Serial.print("uv index : " + String(Uvindex) + " V ");
}
else if ((outputVoltage >= 408 && outputVoltage <= 503))
{

Uvindex = 3;

Serial.print("uv index : " + String(Uvindex) + " V ");
}
else if ((outputVoltage >= 503 && outputVoltage <= 606))
{

Uvindex = 4;

Serial.print("uv index : " + String(Uvindex) + " V ");
}
else if ((outputVoltage >= 606 && outputVoltage <= 696))
{

Uvindex = 5;

Serial.print("uv index : " + String(Uvindex) + " V ");

}

else if ((outputVoltage >= 696 && outputVoltage <= 795))
{

Uvindex = 6;

Serial.print("uv index : " + String(Uvindex) + "V ");
}
else if ((outputVoltage >= 795 && outputVoltage <= 881))
{

Uvindex = T;

Serial.print("uv index : " + String(Uvindex) + " V ");
}
else if ((outputVoltage >= 881 && outputVoltage <= 976))
{

Uvindex = 8;

Serial.print("uv index : " + String(Uvindex) + "V ");
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}
else if ((outputVoltage >= 976 && outputVoltage <= 1079))
{

Uvindex = 9;

Serial.print("uv index : " + String(Uvindex) + " V ");

}

else if ((outputVoltage >= 1079 && outputVoltage <= 1170))
{
Uvindex = 10;
Serial.print("uv index : " + String(Uvindex) + "V ");
}
else if ((outputVoltage > 1170))
{
Uvindex = 11;
Serial.print("uv index : " + String(Uvindex) + " V ");
}
}
// Update data to google sheet in specific period
time_ms = millis();
time_dif = time_ms - time_sheet_update_buf;
if (time_dif >= UPDATE_INTERVAL_MS) // Specific period
{
time_sheet_update buf = time_ms;
update google_sheet();
}
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LA P l S FEDL8511-05

SEMICONDUCTOR Issue Date: March 08, 2013

ML8511

UV Sensor with Voltage Output

GENERAL DISCRIPTION

The ML8511 is a UV sensor, which is suitable for acquiring UV intensity indoors or outdoors. The ML8511 is equipped with an

internal amplifier, which converts photo-current to voltage depending on the UV intensity. This unique feature offers an easy

interface to external circuits such as ADC. In the power down mode, typical standby current is 0.10A, thus enabling a longer

battery life.

FEATURES
* Photodiode sensitive to UV-A and UV-B

* Embedded operational amplifier

* Analog voltage output

* Low supply current (3000A typ.) and low standby current (0.10A typ.)

* Small and thin surface mount package (4.0mm x 3.7mm x 0.73mm, 12-pin ceramic QFN)

APPLICATIONS

* Smart phone, Watch, Weather station,Bicycle navigation, Accessary, Gaming

BLOCK DAIAGRAM



TP Voo EN
9 |7 4
4
e————» Amplifier » OUT
8
/t
Zk /t
UV Photo-
diode
5 10
GND TR
PIN CONFIGURATIONS
Pin Symbol 1/0 Function
7 vbD PW Supply voltage. Decouple this pin to ground with 0.1 OF capacitor.
5 GND PW Ground
4 EN | Active high enable pin. (High: Active mode, Low: Standby mode)
8 ouT (o] Output (Low in power down or standby mode)
9 T 1/0 Test pin. Do not connect.
10 TR 170 Internal reference voltage. Decouple this pin to ground with 1 nF capacitor.
1,2,3,6,11,12 NC No Connection. Do not connect.

EXAMPLE OF CONNCTING DIAGRAM

01uF—

ML8511
— VDD
OUT —— ADC
EN [**—— PORT
> GND
TR
IE
lnF —|—
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* Load resistance of OUT port is recommended more than 100 k0.

ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Condition Rating unit
Supply Voltage Vop Ta=25 Oc -0.3 to +4.6 \
Input Voltage Vi Ta=25 Oc -0.3 to +4.6 \
Output Short Current los Ta=25 Oc 5 mA
Power Dissipation Po Ta=25 Oc 30 mwW
Storage Temperature Tstg - -30 to +85 Oc

RECOMENTED OPERATION CONDITIONS

Parameter Symbol Min. Typ. Max. unit
Operating Voltage Voo 241] 33 3.6 \%
Operating Temperature Ta -20 . 70 Oc

ELECTRO-OPTICAL CHARACTERISTICS

(Vpp=+2.7V to +3.6V, Ta= -20[1C to +7000)

Parameter Symbol Condition Min. Typ. Max. unit
Supply Current (active mode) IooA Ven=Voo ; 300 500 Oa
Supply Current (standby mode) Ioos Ven=0 - 0.1 1 Oa
Input Voltage (High level) ' - Vpp x 0.8 - Voo + 0.3 v
Input Voltage (Low level) A - -0.2 - 0.72 \
High level input current I Ven=Voo - - 1 Oa
Low level input current I Ven=0 -1 - - Oa
Wavelength of maximum sensitivity Dp Ta=2500C - 365 - nm
Output Setup Time Tsu Ven=Voo - - 1 ms
Ta=250c,
Output Voltage (Shading) * VRer 0.95 1.0 1.05 \
Ven=Vop
Ta=250c,
Output Voltage (10mwW/cm? at Op) * Vo 2.08 22 232 \
Ven=Vop




* Load resistance of OUT port is recommended more than 100 k0.

OUTPUT VALTAGE- UV INTENSITY CHARCTERISTICS

VDD=3.0V

3 6

UV Intensity (mW/cm?) @ A365nm

SPECTRAL RESPONSIVILITY CHARACTERISTICS
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TIMING CHART

Supply voltage and EN signal state should take one of the following procedures:
1. EN should be HIGH or LOW at the same time when Vqy is applied.
2. EN should be HIGH or LOW while Vo is applied.

Output should be read after output voltage level becomes stable. Maximum time required until stable output voltage

reaches is 1 millisecond after EN goes HIGH.

DD y x
o A

X /7 \

ovr | VT \

S

N\
N
N\

PACKAGE DIMENTIONS
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(Unit:mm)

C-TQFN12-4.0X3.7-1.00 |
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LAPIS Semiconductor Co.,Ltd.
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Package material CERAMICS
Seal material RESIN

Lead finish Au PLATING
Package weight (g) 0.03TYP.

Rev. No./Last Revised 1/Jan. 9, 2013

Notes for Mounting the Surface Mount Type Package

The surface mount type packages are very susceptible to heat in reflow mounting and humidity absorbed in storage.

Therefore, before you perform reflow mounting, contact our responsible sales person for the product name, package name,

pin number, package code and desired mounting conditions (reflow method, temperature and times).

Specifications are defined without considering the UV absorption by an external cover material. Please contact

our sales representativeus when the cover material is applied.

Do not press or rub the surface of the resin covering the top of the package where, which is on the UV-ray is light received.

In addition, do not apply pressure at high temperature.

REVISON HISTORY

Page
Document No. Date Previous Current| Description
Edition Edition
FEDL851100FC-01 Sep. 3, 2008 - Preliminary edition
FEDL8511-02 Jan. 24, 2008 - Added disclaimer
- Changed Logo OKI to OKI SEMICONDUCTOR
FEDL8511-03 Nov. 7, 2008 The following items has been moved: PACKAGE, NOTICE, PRECAUTION

and DISCLAIMER.
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The following items have been moved:
2
BLOCK DIAGRAM and PIN CONFIGRATION
The following tables has been partially modified
3 RECOMMENDED OPERATING CONDITIONS
ELECTRO-OPTICAL CHARACTERISTICS
3 Changed load resistance 500 kO to 100 kO
- Added graphs
- Added “TIMING CHART”
1 Feature description is removed. Applications section is added.
4 Explanation is provided to the timing chart.
FJDL8511-04 Jan. 17, 2013
Package drawing is updated.
5 Descriptions in the NOTE are modified.
DISCLIMER is removed.
1 Descriptions in Pin configurations are modified.
FJDL8511-05 Mar. 8, 2013
- Example of connecting diagram is added.
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