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Webinar Logistics

 Turn on your system sound to hear the streaming presentation.

« If you have technical problems, click “Help” or submit a question
asking for assistance.

- Participate in ‘Attendee Chat’ by maximizing the chat widget in your
dock.
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Don Wilcher

Visit ‘Lecturer Profile" in your console for more details.
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Course Kit:
Osoyoo ESP8266 Arduino 10T Kit
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Agenda:

* Light Sensor Basics

» Basic Light Sensor Circuits

« Osoyoo ESP8266 Arduino Kit Overview
 Lab: Wireless Light Sensor
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Internet of Things:

“The Internet of Things (IoT) is a concept in which the virtual
world of information technology integrates seamlessly with the
real world of thing.” (Uckelman, Harnson & Michahelles, 2011,

D.2).
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Light Sensor Basics
What is a light sensor? Definitions and descriptions

» Alight Sensor generates an output signal indicating
a) intensity of light by measuring the radiant energy
b)|thr?t exists in a very narrow range of frequencies basically called
ight
Q) féquencies range from
. infra-red to
ii. Visible up to the ultraviolet light spectrum
« Alight sensor is a passive device that converts light energy into an
electrical signal output.

Source: ElectronicsTutorial. (2021). Light sensors. https.//www.electronics-
tutorials.ws/io/io_4.html#:~:text=The%20light%20sensor%20is%.20a,)%20into%20electricity%20(electrons) 5
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Question 1

A light sensor is
a) a passive device
b) an active device
c) a semiconductor device
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Light Sensor Basics...
What is a light sensor? Definitions and descriptions

Light sensors are also known as photoelectric devices or
photo sensors because they convert light energy (photons)
into electricity (electrons).

Vce

Vout

Source: ElectronicsTutorial. (2021). Light sensors. https.//www.electronics- 9
tutorials.ws/io/io_4.html#:~:text=The%20light%20sensor%20is%20a,)%20into%20electricity%20(electrons)
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Question 2

A photon is. |
a) a light energy -/ 2
b) electrical energy
c) an electron

10
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Light Sensor Basics. . . O
Photoelectric devices can be grouped into two main categories .

a) Photo-voltaic or Photo-emissive — generate electricity when
lluminated

b) Photo-resistive or Photo-conductive — Change electrical
properties when illuminated

Source: ElectronicsTutorial. (2021). Light sensors. https.//www.electronics- »
tutorials.ws/io/io_4.html#:~:text=The%20light%20sensor%20is%20a,)%20into%20electricity%20(electrons)
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Light Sensor Basics. . . O
Photoelectric devices can be grouped into two main categories .

a) Photo-voltaic or Photo-emissive — generate electricity when
lluminated

b) Photo-resistive or Photo-conductive — Change electrical
properties when illuminated

Source: ElectronicsTutorial. (2021). Light sensors. https.//www.electronics- -
tutorials.ws/io/io_4.html#:~:text=The%20light%20sensor%20is%20a,)%20into%20electricity%20(electrons)
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Light Sensor Basics. ..

Photoelectric devices can be grouped into two main categories

Photq—voltaic or Photo-emissive: Photo-resistive or Photo-conductor:
Electrical Symbol Electrical Symbol

Source: ElectronicsTutorial. (2021). Light sensors. https.//www.electronics-
tutorials.ws/io/io_4.html#:~:text=The%20light%20sensor%20is%20aq, )%ZO/nto%20e/ectr/C/ty%ZO(e/ectrons)
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Light Sensor Basics. ..

Speaking of Photo-resistive or Photo-conductive components:

* The commonly used material to manufacture photo-resistive or photo-
conductive components is Cadmium Sulfide (CdS). The main reasons:
a) spectral response matches the human eye
D) can easily be detected using a simple light source like a light bulb.
C) CdS has a peak sensitivity wavelength (Ap) of 560nm to 600nm.
 The light dependent resistor (LDR) is a CdS based photo-conductive
resistor commonly used as a basic light sensor.

Source: ElectronicsTutorial. (2021). Light sensors. https.//www.electronics-
tutorials.ws/io/io_4.html#:~:text=The%20light%20sensor%20is%20aq, )%20/nto%20e/ectr/C/ty%ZO(e/ectrons)



Question 3

A light-dependent resistor (LDR) is /3
a) CdS based photoconductive component
b) CdS based photovoltaic component
c) CdS based photoelectric component

15
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Light Sensor Circuits

Speaking of Photo-resistive or Photo-conductive components:

Substrate
.
bl (%
Material
. . (Cadmium Sulphide) LDR
LDR characteristic curve, 2 Symbol
. R ( )
substrate material, and
electrical symbol elements Darchignt  Average Brigh
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Source: ElectronicsTutorial. (2021). Light sensors. https.//www.electronics-
tutorials.ws/io/io_4.html#:~:text=The%20light%20sensor%20is%20aq, )%ZO/nto%20e/ectr/C/ty%ZO(e/ectrons)
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Light Sensor Circuits

A Basic Light Detection Circuit

Light
intensity Voltage Divider

Basic Circuit Operation:
Low Light Intensity - <Vout

High Light Intensity = >Vout
% | Vou= Vo X gt

Source: ElectronicsTutorial. (2021). Light sensors. https.//Www.electronics-
tutorials.ws/io/io_4.html#:~:text=The%20light%20sensor%20is%20aq, )%ZO/nto%20e/ectr/C/ty%ZO(e/ectrons)
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Light Sensor Circuits

A Basic Light Detection Switch Circuit

Light
intensity

Out  Basic Circuit Operation:
Low Light Intensity = TR Switch is OFF
High Light Intensity = TR Switch is ON

Source: ElectronicsTutorial. (2021). Light sensors. https.//www.electronics-
tutorials.ws/io/io_4.html#:~:text=The%20light%20sensor%20is%20aq, )%20/nto%20e/ectr/C/ty%ZO(e/ectrons)
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Light Sensor Circuits

A Light Level Sensing Circuit

+Vce

%R, D%S é \ Out  Basic Circuit Operation:
i | When the light level sensed by the LDR and
LDR hdds Relay its output voltage falls below the reference
V, +A voltage set at V2, the output from the op-amp

changes state, activating the relay and
R. switching the connected load.

Source: ElectronicsTutorial. (2021). Light sensors. https.//www.electronics-
tutorials.ws/io/io_4.html#:~:text=The%20light%20sensor%20is%20aq, )%ZO/nto%20e/ectr/C/ty%ZO(e/ectrons)
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Light Sensor Circuits

Photoresistor Sensor Module

vl vee
. Rl —1— OUTA VeC —T—J?
= = — INA- OUTB — c
1

: s B | 1
Photoresistance 1., — oo ne =5 o4
w1 o4 = Dwses =
GND GND
0:3
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3

Basic Circuit Operation:
The photoresistor sensor module behaves

like a typical light-level sensing circuit. The Re[] R R_:_Hl D¢
sensitivity of the Photoresistor Sensor Module 4 o e
can be adjusted with the potentiometer (N1). 1 g L

20



Question 4

: *
f

In reviewing slide 20, what componentis @
used to adjust the photoresistor sensor
module’s sensitivity?

a) (R1) 10KQ resistor

b) (Ul1) LM393 comparator

c) (N1) potentiometer

—

21
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Osoyoo ESP8266 Arduino Kit Overview

22
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Osoyoo ESP8266 Arduino Kit Overview

0SOYOO WiFi Internet of Things Learning Kit For Arduino

Model:2020003000

0SO0YOO Basic

Photoresistor Water Level Sound Detection Active Buzzer Temperature&
Board with cable Sensor Module Detection Sensor Sensor Module Module g:nmslg:ly

i | ¢ @@ 100
hesl D 3 i U
g @
il 1

- 3
LED(6 x White,
6*Red, 6xYellow, Push Bultons
6xGreen)

Digital Barometric
Gas Sensor Infrared Sensor
Module Pressure Sensor Module
Module

’ . NN _~,
20 pin Jumper Solderless P
[wu’es( 15¢m, j ‘ Prototype 2::::;('“,

0S0Y0O0
ESP8266 WIFI
shield

Ultrasonic
Sensor Module

1\
| S

8 pin Jumper
Wires(20cm,
Female to Female)

Pack of Resistors

40 pin Jumper
wires(15cm,
Male to male)

] ~Z
Male to Female) Breadboard

[ Servo Motor ’

https://osoyoco.com/2020/05/30/wifi-iot-learning-kit-for-arduino/

23
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Lab: Wireless Light Sensor

500000 -
0 A

Arduino IoT Lesson 3

Real time Photoresistor value: 521, 50% of maximum sensor value

24
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Lab: Wireless Light Sensor ...

Learning Objectives:
*You will learn how to use a WiFi Shield with an Arduino
Compatible.
*You will learn how to use an Arduino Compatible as a
wireless light sensor.
*You will learn how to adjust a light sensor to behave in
analog mode.

25
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Lab: Wireless Light Sensor...
Lab Setup Concept

Light
Sensor

O A

Arduino IoT Lesson 3

stor value: 521, 50% of maximum sensor value

26
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Lab: Wireless Light Sensor. .. =

Lab Setup: Attaching WiFi Shield to the Arduino Compatible

Notes:

a) Attach loT unit to your
development machine

b) Connect your Arduino
Compatible to the correct COM
port

27
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Lab: Wireless Light Sensor ...

Lab Setup: Wiring the Light Sensor to the loT unit

Note:
The photo-resistor sensor
module is the light sensor.

28
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Lab: Wireless Light Sensor ...

Lab Setup: IoT Receiver Electronic Circuit Schematic

5V

Diagram T

S5V
Photoresistor Sensor Module Osoyoo WiFi Shield
" N\ sv
N - AO A0
A »_" GND
J

GND

29
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Lab: Wireless Light Sensor ... =

Lab Setup: Upload Lesson 3 code to Arduino Compatible

& = ~ /A | M Documents > Wifi_loTKit > Lessons

Download the code from e e

here! v M This PC Name Status Date modified Type
WiFi Internet Of Th | ngs M Desktop B esp8266-lesson (] 3/5/2022 11:43 PM File folder
| earning Kit for Learn B Documents B esp8266-lesson2 ° 3/5/2022 11:44 PM File folder
) . . 1 Dow
Coding with Arduino IDE 3: é :: ,moads B esp8266-lesson3 3/5/2022 11:44 PM File folder
. P Music
P hOtO reSlStO r Se NSOr « & Pictures B esp8266-lessondD 3/5/2022 11:44 PM File folder
0OSOoYy00.com

® Videos B e5p8266-lessons 3/5/2022 11:44 PM File folder

=8 Windows (8]
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Lab: Wireless Light Sensor ...

Lab Setup: Adjust the Photoresistor sensor module’s
potentiometer

Adjust the potentiometer
with a screwdriver until the
green LED turns off.

31
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Lab: Wireless Light Sensor ... = @
Lab Setup: Upload Lesson 3 code to Arduino Compatible °

Arduino IoT Lesson 3

Light Detection Reading

Real time Photoresistor value: 125. 88% of maximum sensor value

32
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Lab: Wireless Light Sensor ... = @
Lab Setup: Upload Lesson 3 code to Arduino Compatible °

Arduino IoT Lesson 3

Dark Detection Reading

Real time Photoresistor value: 979. 5% of maximum sensor value

33
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Lab: Wireless Light Sensor ...
Play with the Code!

Line 25:Change the analog Pin
// Analog input pin that the photoresistor is attached to

Line 79: Change the Header and Font size

34



Question 5

In reviewing slide 34, what line of ,
instruction would allow attaching an /3
external sensor to another analog pin?

a) Line 25

b) Line 79

35
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Thank you for attending
Please consider the resources below:

ESP8266 Hardware Design Guidelines (www.expressif.com)

Osoyoo Website.(2022). WiFi iot learning kit. https://osoyoo.com/2020/05/30/wifi-iot-learning-kit-for-arduino/

ElectronicsTutorial. (2021). Light sensors. https://www.electronics-
tutorials.ws/io/io_4.html#:~:text=The%20light%20sensor%20is %2 0a,) %2 0into %2 0electricity %2 0(electrons)

36
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