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STUDENT FEEDBACK FORM

This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines
your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to
comment on the achievement of the task(s), including those areas in which you have performed well and areas that

would benefit from development/improvement.

Generic Assessment Criteria

Marks
available

Marks
awarded

1. Engagement with Literature Skills

Engagement with an extensive range of relevant and credible literature.

SN
o

2. Knowledge and Understanding Skills

Evidence of planning and consideration of components to use, not sure why you
would decide a red /amber /green led implementation, as orange for too cold is
not a colour you would naturally associate with cold. Hardware and software
design provided, using standard conventions and demonstrate very good
understanding of the topic area. Software design demonstrated using both
flowcharts and pseudo code showing a detailed consideration of the logic that
you plan to implement. Consideration is given to not only temperature but also
humidity.

20

15

3. Cognitive and Intellectual Skills

Evidence is provided to show that the system has been tested effectively and
demonstrated as working as required in class. Also further discussion provides
valid and justified ways in which the system might be further improved, which
includes suggested schematics for improved circuit.

25

20

4. Practical Application Skills

A well-considered circuit which effectively allows the user to identify when wither
humidity, temperature or both are outside acceptable ranges. Code is
commented, constants used and functions aid the readability of the code. Code
reflects flowchart provided at design stage. Overall the project demonstrates a
an advanced deployment of both practical programming and electrical circuit
design and construction.

35

26

5. Transferable Skills for Life and Professional Practice

Work is coherent and is presented professionally. Can work effectively
independently. Throughout you have demonstrated that you can work effectively
independently.

10
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Assessment Mark (Assessment marks are subject to ratification at the
Exam Board. These comments and marks are to give feedback on module work
and are for guidance only until they are confirmed. )

Late Submission Penalties (tick if
appropriate)

Up to 1 week late (40% Max)

Over 1 week late (0%)

75%







GENERIC ASSESSMENT CRITERIA

Level 4

In accordance with the Framework for Higher Education Qualifications, at the end of Level 4 students will be expected to have demonstrated knowledge of the basic
underlying concepts and principles of a subject, and an ability to evaluate and interpret these within the context of that area of study. They should be able to present,
evaluate and interpret qualitative and quantitative data in order to develop lines of argument and make sound judgements in accordance with basic theories and concepts
of their subject(s) of study. They will have learned how to evaluate different approaches to solving problems, and will be able to communicate the results of their study/work
accurately and reliably, and with structured and coherent arguments. They will be able to undertake further training and develop new skills within a structured and
managed environment and will have the qualities and transferable skills necessary for employment requiring the exercise of some personal responsibility.

Level 4 SATISFACTORY GOOD VERY GOOD EXCELLENT EXCEPTIONAL
FAIL MARGINAL FAIL (3 / Pass) (2.2 Pass) (2.1/ Merit) (1] Distinction) | (1%t/ Distinction)
Category 0-29% 30-39% 40-49% 50-59% 60-69% 70-84% 85-100%
Engagement Little or no Poor engagement Engagement with a Engagement with Engagement with a Engagement with Exceptional
with literature evidence of reading | with essential limited range of an appropriate wide range of an extensive range | engagement with an
(including and/or reliance on reading. No evidence | mostly relevant and range of literature, literature, including of relevant and extensive range of
reading, inappropriate of wider reading. credible sources but including sources sources retrieved credible literature. relevant and credible
referencing sources. Reliance on with some reliance on | retrieved independently. Consistently literature. High-level
. Views and findings | inappropriate information gained independently. Selection of relevant accurate application | referencing skills

academllc mostly unsupported ! sources, and/or through class contact. | Some over-reliance | and credible sources. | of referencing. consistently applied.
conventl-ons e and non- indiscriminate use of Some omissions and | on texts rather than | Generally sound
academic authoritative. sources. Heavily minor errors. other sources. referencing, with
honesty) Referencing reliant on information | Referencing Referencing may nolvery few

conventions used gained through class | conventions evident show minor inaccuracies or

incoherently or contact. Inconsistent though not always inaccuracies or inconsistencies.

largely absent. and weak use of applied accurately or | inconsistencies.

referencing. consistently.

Knowledge Major gaps in Gaps in knowledge of | Limited knowledge Knowledge of the Competent Excellent Exceptional, detailed
and knowledge and the basic underlying and understanding of | basic underlying knowledge of the knowledge and knowledge and
understanding understanding of concepts and the basic underlying concepts and basic underlying understanding of understanding of the
(Knowledge of the the basic principles, with flawed cqncgpts an.d . principles ig cqncgpts and o the basic underlying | basic underlying
basic underlying underlying or superficial principles within the accurate with a principles. Exhibits concepts and concepts and
concepts and concepts and understanding. Some | subject area. Some good understanding | very good principles of the principles

principles of the significant elements may be of the field of study understanding. subject.

principles of a
subject.)

subject matter.
Inclusion of
irrelevant material.
Substantial
inaccuracies.

inaccuracies and/or
irrelevant material.

missing.

but lacks depth
and/or breadth.




Level 4 SATISFACTORY GOOD VERY GOOD EXCELLENT EXCEPTIONAL
FAIL MARGINAL FAIL (3 Pass) (2.2 Pass) (2.1 / Merit) (15t/ Distinction) | _(1%/ Distinction)
Category 0-29% 30-39% 40-49% 50-59% 60-69% 70-84% 85-100%
Cognitive and | Wholly or aimost Largely descriptive Limited attempt at Good evaluation of | Sound evaluation of Excellent evaluation | Exceptional
intellectual wholly descriptive work, with superficial evaluation of the the underlying the underlying of the underlying evaluation of the
skills work. Little or no evaluation of the underlying concepts concepts and concepts and concepts and underlying concepts
evaluation of the underlying concepts and principles, principles. Can principles. Can principles. Can and principles based
(Evalua.te underlying and principles. Weak | tending towards interpret qualitative | interpret qualitative interpret qualitative | evidence.
underlying concepts and interpretation of data, | description. and quantitative and quantitative data | and quantitative Outstanding
concepts and principles. flawed development Can interpret data, with minor accurately. Ability to data accurately and | interpretation of

principles of a
subject and
interpret

Failure to develop
arguments, leading

of arguments and
judgements.

qualitative and
quantitative data but

errors.
An emerging ability

devise arguments
using evidence to

with some insight.
Excellent ability to

qualitative and
quantitative data.

L to illogical orinvalid | Information accepted | with some errors. to use evidence to make mostly devise arguments Exceptional ability to
qualitative and judgements. uncritically, uses Some evidence to support the appropriate and valid | using evidence and | devise arguments
quantitative data | \jinima| or no use | generalised support emerging argument. judgements. make appropriate using evidence and
in order to of evidence to back | statements made with | arguments and Mostly valid and valid make wholly
developlines of |, \ic\ys. scant evidence and | judgements but these | arguments and judgements. appropriate and valid
argument and unsubstantiated may be logical judgements. judgements.
make sound opinions. ldeas underdeveloped or
judgements.) sometimes illogical with a little

and contradictory. inconsistency / mis-
interpretation.
Practical skills | Limited or no use of | Rudimentary An adequate A good and A very good An advanced Exceptional levels of
taught, basic application of taught, awareness and appropriate application of a range | application of a application and

(Different
approaches to
solving problems
in particular
contexts.)

methods, materials,
tools and/or
techniques.

Little or no
appreciation of the
context of the
application.

Very weak
evidence of
different
approaches to
problem-solving in
particular contexts.

basic methods,
materials, tools
and/or techniques but
without consideration
and competence.
Flawed appreciation
of the context of the
application.

Weak evidence of
different approaches
to problem-solving in
particular contexts.

mostly appropriate
application of basic
methods, materials,
tools and/or
techniques.

Basic appreciation of
the context of the
application.

Can identify problems
in particular contexts
and propose basic
alternative
approaches or
solutions though
there may be errors.

application of basic
methods, materials,
tools and/or
techniques.

Clear appreciation
of the context of the
application.

Good evidence of
different
approaches to
problem-solving in
particular contexts
and proposes
mostly appropriate
solutions.

of basic methods,
materials, tools
and/or techniques.
Very good
consideration of the
context of the
application. Very
good evidence of
different approaches
to problem-solving in
particular contexts
and proposes
appropriate solutions.

range of taught,
basic methods,
materials, tools
and/or techniques.
The context of the
application is well
considered, and
insightful.
Excellent evidence
of different
approaches to
problem-solving in
particular contexts
and proposes
appropriate
solutions.

deployment skills in
particular practical
contexts. Outstanding
identification of
problems in particular
contexts and
formulation of wholly
appropriate,
thoughtful solutions /
different approaches.




Transferable
skills for life
and
professional
practice
(Communicate
the results of their
study/work
accurately and
reliably, and with
structured and
coherent
arguments; the
qualities needed
for employment
requiring the
exercise of some
personal
responsibility
within a structured
and managed
environment.)

Work is poorly
structured,
disorganised,
inaccurate and/or
confusingly
expressed. Very
weak use of
language and/or
very inappropriate
style. Failure to
work effectively
individual or as part
of a group. Little or
no evidence of the
skills for
employment
requiring the
exercise of some
personal
responsibility.

Work is poorly
presented in a
disjointed manner. It
is loosely, and at
times incoherently,
structured, with
information and ideas
often poorly
expressed. Weak use
of language and/or
inappropriate style.
Flawed approach to
individual or group
work, meeting only
partial obligations to
others. Limited
evidence of the skills
for employment
requiring the exercise
of some personal
responsibility.

Mostly ordered
presentation and
structure in which
relevant ideas /
concepts are
reasonably
expressed. Work may
lack coherence
and/or accuracy in
places. Can work as
part of a group,
meeting most
obligations to others
but perhaps with
limited involvement in
group activities.
Demonstrates the
basic skills for
employment requiring
the exercise of some
personal
responsibility, with
some areas of minor
weakness.

Mostly coherent,
organised and
accurate work, in a
suitable structure
and is for the most
part clearly
expressed. Can
work effectively
independently
and/or as part of a
team, with clear
contribution to
group activities.
Demonstrates the
skills for
employment
requiring the
exercise of some
personal
responsibility, with
some areas of
strength and some

of minor weakness.

Work is accurate,
coherent, fluent, well-
structured and
organised.

Can work effectively
independently and/or
as part of a team,
with very good
contribution to group
activities.
Demonstrates very
good skills for
employment requiring
the exercise of some
personal
responsibility, with
just occasional minor
weakness.

Work is coherent,
very fluent and is
presented
professionally. Can
work effectively
independently
and/or as part of a
team, with an
excellent
contribution to
group activities.
Demonstrates
excellent skills for
employment
requiring the
exercise of some
personal
responsibility with
an appetite for
further
development.

Work is accurate,
exceptionally
coherent, very fluent
and presented well.
Can work effectively
independently and/or
as part of a team,
with an exceptional
contribution to group
activities.
Demonstrates
exceptional skills for
employment requiring
the exercise of some
personal
responsibility with an
appetite for further
development.
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1.1 Overview of the Report

The company has asked to be able monitor the change in humidity and temperature in the test server
room. This is to ensure that all server within the room have the optimum humidity and temperature.
This will ensure best possible outcome for testing whilst keeping all employees at a comfortable

level of humidity and temperature whilst in the room.

1.2 Scope of the Humidity and Temperature Monitor

1.2.1 Overview
As a result, a humidity and temperature monitoring device will be designed and will report to the

user the collected results of the humidity and temperature within the room.

1.2.2 Reason to keep at a comfortable working condition.

These reasons why the humidity and temperature are to be keep at an acceptable level is that if the
temperature gets too high it can cause damage to the PC and heat stress to the user within the room.
Heat stress can give number of symptoms, the HSE (2013) gave the following list of symptoms
from heat stress ‘an inability to concentrate, muscle cramps, heat rash’. However, you don’t want to
keep the temperature too low as this means that condensation is likely to form which cause issues
for the PC’s and cold stress to the users in the room. As stated by the NHS (2017) that ‘when the
temperature drops to below 8C, some people are at increased risk of: heart attack, stroke’. Humidity
will also need to be keep to an acceptable level within the room. As if humidity is too high it can
cause PC hardware corrosion which ultimately causes the PCs to stop working. This can also cause
discomfort for the user in the room as well. As agreed by Sarmiento (2016) ‘High humidity can
have number of adverse effects on the human body. It can contribute to feelings of low energy and
lethargy’. Once again, the humidity cannot go too low as can cause respiration problems. This can
also cause PC to be susceptible to electrostatic discharge (ESD).

1.2.3 Deciding comfortable working conditions.

After doing research on the optimum temperature for PC’s in the sever room, should be between
20°C and 24°C. The temperature in the sever room can differ slight out of this figure but should not
go below 10°C or above 30°C. The Humidity for server room should be between 45% and 55%.

However, it can go out these ranges but shouldn’t go below 30% and no higher than 70%.

(Grundy 2005)
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There is no physical law saying what the room temperature range needs to be for workers but has
suggest it shouldn’t be higher than 30°C and no lower than 16°C. Typically, it should between 20°C
and 26°C. The humidity for workers should be kept between 20% and 70% and should not go out of
these range. However, the comfortable level should be between 40% to 70%.

(HSE 1992)

As a result, the device should report when the temperature is below 20°C and above 25 °C.
Humidity will reported when it goes below 45% and above 55%. The acceptable range for humidity

and temperature will be between those values above.

1.2.4 Deciding Device Location.
The device will monitor for these values and will give response on what has been collected within
the room. The device will be situated at the right side of the room due to the air flow of the room as

illustrated below:

Direction of Air Flow

Temperature
and Humidity

Test Server Room Monitoring

Device

Air Flow is as follows takes in cold air from front of the sever which is at the right side of the room
and goes throw the sever to cool down components within them. Then throws out warmer air on the
outside of the sever the left side of the room and this then transfer back to the front of the sever to
be reused again.
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1.3 Hardware Design of the Humidity and Temperature Monitor

1.3.1 Overview

The designed monitoring device will be an effective embedded system and will measure humidity
and temperature of the test server room. It will alert to the user with a light and buzz when the
temperature and humidity values are above or below the comfortable level.

When the motoring device turns on this will be indicted by the Green LED lighting up. It will then
begin collecting the temperature and humidity for the temperature and humidity sensor and will
report it back to microcontroller. Which will then process the collected values and give one of three
following response:

1. If humidity or/and temperature is below the comfortable level it will buzzer 2 short
beeps, turn on the orange LED and report in on the LCD display with the value it has
collected.

2. If the humidity or/and temperature is above the comfortable level it will buzzer 1 long
beep, turn on the red LED and report in on the LCD display with the value it has
collected.

3. If humidity or/and temperature is within the comfortable level it will report it on the
LCD display with the value it has collected.

1.3.2 Components used to create the monitoring device

Item

Image Specification

Humidity and

Temperature

Senso

e DHTI1

Recommend Input Voltage 5V (Minimum 3V)
Humidity Range: 20-90% RH

Humidity Accuracy: +5% RH

Temperature Range: 0-50 °C

Temperature Accuracy: +2% °C

Pins 4 (Vcc, Signal, Not used, Ground)

r

O O O O O O

(Information Taken from Data Sheet 2.1.1)

Micro

Controller

e Orangepip Kona328

Microcontroller ATmega328

Recommend Input Voltage 7-12 (Minimum 5v)
Digital Pins 14

Analog Pins 6

Powered by: USB, Battery or Power Jack
Memory: 32 KB

O O O O O O

(Information Taken from Data Sheet 2.1.2)
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LCD

12C Serial LCD 1602 Module

o Recommend Input Voltage: 5V
o Number of Line of text: 2
o Number Characters on each: 16
o Pins: 4(GND, VCC (+5V), SDA, SCL)
o Contrast: Adjustable by potentiometer
(Information Taken from Data Sheet 2.1.3)

Buzzer

KPEG-350

o Input Voltage between: 3-28V
o Operating Temperature: —30~+85
o Sound Pressure Level (dB): 85
(Information Taken from Data Sheet 2.1.4)

LED’s

Kingbright WP710A10SGD (Green LED), WP710A10ND
(Orange LED), WP710A10ID (Red LED)

o Recommend Input: Voltage 3V
o Luminous Intensity: 30 mcd
o Viewing Angle: 40 degrees
o Case Size: 3mm
(Information Taken from Data Sheet 2.1.5)

Resistors

Yageo CFR-12JR-52-220R

o Resistance Value: 220Q
o Tolerance: 5+ %
o Resistor type: Carbon Film
(Information Taken from Data Sheet 2.1.6)

1.3.3 Schematic of the System

ITemperture & Humidity Senser

;

LCD

Powered by USB
or Power Jack

ETTiETY

Microcontroller

[TTTTTTTT

»
~

AN
||
~

(a3u) 031 HOIH
(39NVY0) 931 MO

(N33UD) 37 emod
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1.4 Software Design

1.4.1 Flowchart
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1.4.2 Pseudo Code
e Include all necessary libraries
e Setup LCD display
e Setup temperature and humidity sensor
e Declare all pins on the microcontroller that going to be used
e Set up the following variables (Integer):
o Low temperature Level at 20
o High temperature level at 25
o Low humidity level at 45
o High humidity level at 55

e Declare all prototypes
Setup Function

e Setup LED and buzzer pin to output
e Turn on power LED (Green)
e Print “Welcome to Humidity and Temperature Monitoring Device Designed by James

Bacon” on the LCD display
Main Function

e Read the humidity and temperature of the room and update the temperature and humidity
reading that is used by the microcontroller
e Start a while loop if the humidity and temperature readings are within the level limits. If
these conditions are meet do the following:
o Call Normal level humidity function
o Call Normal level temperature function
e Start a while loop if the humidity reading is above the high-level limits & the temperature
reading is below the low-level limit. If these conditions are meet do the following:
o Call High level humidity function
o Call Low level temperature function
e Start a while loop if the humidity and temperature readings are above the high-level limits.
If these conditions are meet do the following:
o Call High level humidity function

o Call High level temperature function
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e Start a while loop if the humidity reading is above the high-level limits & the temperature
reading is within the level limits. If these conditions are meet do the following:
o Call High level humidity functions
o Call Normal level temperature function
e Start a while loop if the humidity and temperature readings are below the low-level limits. If
these conditions are meet do the following:
o Call Low level humidity function
o Call Low level temperature function
e Start a while loop if the humidity reading is below the low-level limits & the temperature
reading is above the high-level limit. If these conditions are meet do the following:
o Call Low level humidity function
o Call High level temperature function
e Start a while loop if the humidity reading is below the low-level limits & the temperature
reading is within the level limits. If these conditions are meet do the following:
o Call Low level humidity function
o Call Normal level temperature function
e Start a while loop if the humidity reading is within the level limits & the temperature
reading is below the high-level limit. If these conditions are meet do the following:
o Call Normal level humid function
o Call High level temperature function
e Start a while loop if the humidity reading is within the level limits & the temperature
reading is below the low-level limit. If these conditions are meet do the following:
o Call Normal level humidity function
o Call Low level temp function

e Loop Main Function
High level humidity function:

e Print “Humidity TOO HIGH” and humidity reading from the humidity and temperature
sensor onto the LCD display

e Call High level light and buzzer function

e Read the humidity and temperature of the room and update the temperature and humidity

reading that is used by the microcontroller
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Low level humidity function:

e Print “Humidity TOO LOW” and humidity reading from the humidity and temperature
sensor onto the LCD display

e Call Low level light and buzzer function

e Read the humidity and temperature of the room and update the temperature and humidity

reading that is used by the microcontroller
Normal level humidity function:

e Print “Humidity =" and humidity reading from the humidity and temperature sensor onto the
LCD display
e Read the humidity and temperature of the room and update the temperature and humidity

reading that is used by the microcontroller
High level temperature function:

e Print “Temperature TOO HIGH” and temperature reading from the humidity and
temperature sensor onto the LCD display

e Call High level light and buzzer function

e Read the humidity and temperature of the room and update the temperature and humidity
reading that is used by the microcontroller

Low level temperature function:

e Print “Temperature TOO LOW” and temperature reading from the humidity and
temperature sensor onto the LCD display

e Call Low level light and buzzer function

e Read the humidity and temperature of the room and update the temperature and humidity
reading that is used by the microcontroller

Normal level temperature function:

e Print “Temperature =" and temperature reading from the humidity and temperature sensor
onto the LCD display

e Read the humidity and temperature of the room and update the temperature and humidity
reading that is used by the microcontroller
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High level light and buzzer function:
e Turnon high LED
e Start long beep on the buzzer
e Turn off the buzzer
e Turn off high LED

Low level light and buzzer function:
e Turnonlow LED
e Start two short beeps on the buzzer
e Turn off the buzzer
e Turn off low LED
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1.4.3 Code

/[These included the libraries which are used by the external devices connected to
/Ithe microcontroller

#include <dht.h>

#include <LiquidCrystal 12C.h>

#include <Wire.h>

/[This sets up the LCD

LiquidCrystal_I2C lcd(0x3F,16,2);

/[This sets up the humidity and temperature sensor DHT

dht DHT;

/[These declare variables used for the pins for each component that are attached

/[to the microcontroller

#define dht_pin A0
const int PWRIledpin  =13;
const int HIGHIledpin = 12;
const int LOWIledpin =11,
const int Buzzerpin = 10;

/[These declare the variables used for the levels of temperature & humidity at

/Itoo high/low which are used within the program and set with appropriate values
const int LOWTempLevel = 20;
const int HIGHTempLevel = 25;
const int LOWHumidLevel =45;
const int HIGHHumidLevel = 55;

/[These declare all the prototypes so that the functions which are listed further
//below can run & be used within the code

void HIGHIevelhumid();

void LOWIlevelhumid();

void NORMALIlevelhumid();

void HIGHIeveltemp();

void LOWIeveltemp();

void NORMALIleveltemp();

void HIGHLevelLightandBuzzer();

void LOWLevelLightandBuzzer();

Prifysgol Cymru
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/[This function is used to start up the temperature and humidity monitoring device
/lwhen it is powered on
void setup() {
/[These setup the LED and buzzer pins to output
pinMode(PWRIledpin, OUTPUT) ;
pinMode(HIGHIedpin, OUTPUT) ;
pinMode(LOWIedpin, OUTPUT);
pinMode(Buzzerpin, OUTPUT) ;
/[This starts the Green Power LED
digitalWrite(PWRIledpin, HIGH);
/[These display screen one "Welcome to" onto LCD display
Icd.init();
Icd.backlight();
Icd.print("Welcome to:");
delay(2000);
/[These display screen two "Humidity and Temperature" onto the LCD display
Icd.clear();
Icd.print("Humidity and");
Icd.setCursor(0,1);
Icd.print("Temperature™);
delay(2000);
/[These display screen three "Monitoring Device™ onto the LCD display
Icd.clear();
Icd.print("Monitoring");
Icd.setCursor(0,1);
Icd.print("Device");
delay(2000);
/[These display screen four "Designed by: James Bacon" onto the LCD display
Icd.clear();
Icd.print("Designed by:™);
Icd.setCursor(0,1);
Icd.print("James Bacon");
delay(2000);
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/[This function is used to start the monitoring and depend what it has collected
[/[from the temperature and humidity sensor will start a function to level it has
/lcollected from both temperature and humidity to either report it as high, low or okay
void loop(){
DHT.read11(dht_pin);
//This while loop will start if the humidity & temperature are within the level limits
//(between high & low level limits)
while (DHT.humidity <= HIGHHumidLevel && DHT.humidity >= LOWHumidLevel &&
DHT.temperature <= HIGHTempLevel && DHT.temperature >= LOWTempLevel){
NORMALIevelhumid();
NORMALIeveltemp();

}
/IThis while loop will starts if the humidity is above the high-level limit and the

[temperature is below the low-level limit
while (DHT.humidity > HIGHHumidLevel &&
DHT.temperature < LOWTempLevel){
HIGHIlevelhumid();
LOWIleveltemp();

}
/[This while loop will starts if the humidity is above the high-level limit and the

/ltemperature is above the high-level limit
while (DHT.humidity > HIGHHumidLevel &&
DHT .temperature > HIGHTempLevel){
HIGHIevelhumid();
HIGHIeveltemp();

by

//This while loop will starts if the humidity is above the high-level limit and the
/ltemperature is within the level limits (between high-level & low-level limits)
while (DHT.humidity > HIGHHumidLevel &&
DHT .temperature <= HIGHTempLevel && DHT.temperature >= LOWTempLevel){
HIGHIevelhumid();
Icd.clear();
NORMALIeveltemp();
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/[This while loop will starts if the humidity is below the low-level limit and the
/ltemperature is below the low-level limit
while ( DHT.humidity < LOWHumidLevel &&
DHT.temperature < LOWTempLevel){
LOWIevelhumid();
LOWIleveltemp();

}

/[This while loop will starts if the humidity is below the low-level limit and the
/ltemperature is above the high-level limit
while (DHT.humidity < LOWHumidLevel &&
DHT .temperature > HIGHTempLevel){
LOWIlevelhumid();
HIGHIeveltemp();

}

//This while loop will starts if the humidity is below the low-level limit and the
/ltemperature is within the level limits (between high-level & low-level limits)
while (DHT.humidity < LOWHumidLevel &&
DHT .temperature <= HIGHTempLevel && DHT.temperature >= LOWTempLevel){
LOWIlevelhumid();
Icd.clear();
NORMALIeveltemp();

}

/[This while loop will starts if the humidity is within the level limits (between
//high-level & low-level limits) and the temperature is above the high-level limit
while (DHT.humidity <= HIGHHumidLevel && DHT.humidity >= LOWHumidLevel &&
DHT .temperature > HIGHTempLevel){
NORMALIlevelhumid();
HIGHIeveltemp();
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/[This while loop will starts if the humidity is within the level limits (between
/Ihigh-level & low-level limits) and the temperature is below the low level limit
while (DHT.humidity <= HIGHHumidLevel && DHT.humidity >= LOWHumidLevel &&
DHT.temperature < LOWTempLevel){
NORMALIevelhumid();
LOWIleveltemp();

¥

}

//This function is used to report to the user if the humidity is above the high-level limit

void HIGHIevelhumid(){
Icd.clear();
Icd.print("Humid TOO HIGH");
Icd.setCursor(0,1);
lcd.print("Humid ");
Icd.print(DHT.humidity);
Icd.print("%");
HIGHLevelLightandBuzzer();
DHT.read11(dht_pin);

}

/[This function is used to report to the user if the humidity is below the low-level limit

void LOWIevelhumid(){
Icd.clear();
Icd.print("Humid TOO LOW");
Icd.setCursor(0,1);
lcd.print("Humid ");
Icd.print(DHT.humidity);
Icd.print("%");
LOWLevelLightandBuzzer();
DHT.read11(dht_pin);
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/[This function is used to report to the user if the humidity is within the level
[Mlimits (between high-level & low-level limits)
void NORMALIlevelhumid(){

Icd.clear();

Icd.print("Humid =");

Icd.print(DHT.humidity);

Icd.print(" %");

delay(5000);

DHT.read11(dht_pin);

}

/[This function is used to report to the user if the temperature is above the high-level limit

void HIGHIeveltemp(){
Icd.clear();
Icd.print("Temp TOO HIGH");
Icd.setCursor(0,1);
lcd.print("Temp *);
Icd.print(DHT .temperature);
Icd.print("C");
HIGHLevelLightandBuzzer();
DHT.read11(dht_pin);

}

/IThis function is used to report to the user if the temperature is below the low-level limit

void LOWIleveltemp(){
Icd.clear();
Icd.print("Temp TOO LOW");
Icd.setCursor(0,1);
lcd.print("Temp *);
Icd.print(DHT.temperature);
Icd.print("C");
LOWLevelLightandBuzzer();
DHT.read11(dht_pin);
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/[This function is used to report to the user if the temperature is within the level

[Nlimits (between high-level & low-level limits)

void NORMALIeveltemp(){
Icd.setCursor(0,1);
lcd.print("Temp =");
Icd.print(DHT.temperature);
lcd.print(" C");
delay(5000);
DHT.read11(dht_pin);

ks
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/[This function is used to get the buzzer to buzz its high-level status (long beep) &

[Iturn on the high-level light

void HIGHLevelLightandBuzzer(){
digitalWrite(HIGHIedpin, HIGH);
delay(1000);
digitalWrite(Buzzerpin, HIGH);
delay(3000);
digitalWrite(Buzzerpin, LOW);
delay(1000);
digitalWrite(HIGHIledpin, LOW);

}

/[This function is used to get the buzzer to buzz its low-level status (short beep) &

[/Iturn on the low-level light

void LOWLevelLightandBuzzer(){
digital Write(LOWIledpin, HIGH);
delay(1000);
digitalWrite(Buzzerpin, HIGH);
delay(1000);
digitalWrite(Buzzerpin, LOW);
delay(1000);
digitalWrite(Buzzerpin, HIGH);
delay(1000);
digitalWrite(Buzzerpin, LOW);
digitalWrite(LOWIledpin, LOW);

}
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1.5 Testing
1.5.1 Overview

This system was tested on a breadboard as illustrated below:

Powered by USB
or Power Jack

1.5.2 Testing Sheet

The following the test sheet was used to test the device.

Test Description: Passed | Comment/Images

Monitoring | When plugged into a power supply it Device started when power was plugged
Device starts monitoring humidity and \/ into the device. After loading screen display
Starts up temperature. it started motioning. Images Below:
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When the humidity went above 55% the
device reported correctly being too high as

shown below:

Correctly reports when Humidity is

; too high by
Humidit
Y e LeD shows Too HIGH Vv
too High )
e High LED turns
e Buzzers buzzes one long beep
When the humidity went below 45% the
device reported correctly being too low as
shown below:
Correctly reports when Humidity is
too low by
Humidity
e LCD Shows Too LOW N4
too Low

e Low LED turnon

e Buzzers buzzes two short beeps

When the humidity was between 45% and
55% the device reported correctly as okay

as shown below:

Correctly reports when humidity is

Humidit
Y within acceptable range by \/
okay

e LCD Shows humidity Level
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Correctly reports when temperature

When the temperature went above 25°C the

device reported correctly being too high as

shown below:

is too high by
Temperature
) e LCD Shows Too HIGH
too High )
e High LED turnon
e Buzzers buzzed one long beep
When the temperature went below 20°C the
device reported correctly being too low as
shown below:
Correctly reports when temperature
is too low by
Temperature
e LCD Shows Too LOW
too Low
e Low LED turnson
e Buzzers buzzes two short beeps
When the temperature was between 20°C
and 25°C the device reported correctly as
okay as shown below:
Correctly reports when temperature
Temperature | . .
is within acceptable range by
okay

e LCD Shows temperature Level

Page 20 of 56

James Bacon




Office Environment Monitor
HNC Electrical and Electronic Engineering

P Prifysgol Cymru
» Y Drindod Dewl Sant
@’ University of Wales

Trinity Saint David

Humidity Correctly reports to the user when
is okay humidity and temperature are in the \/ Device reported that the temperature and
Temperature | acceptable range every 5 second of humidity was okay. As shown below:
is okay each other
Humid = 4280 ¢ )&
Humidity Correctly reports to the user when ) o
o - ) Device reported that the humidity was too
is high humidity is too high and temperature )
. \/ high and the temperature was too low. As
Temperature | is too low every 5 second of each
_ shown below:
is low other
Humidity
o Correctly report to the user when ) o
is high . ) ) Device reported that the humidity and the
humidity and temperature is too high )
Temperature temperature was too high. As shown below:
< high every 5 second of each other
is hig

- Humid TOO HIGH
b Humid 69.00%

Zne 700 HIGH
Corp  26,00C

)“
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Humidity Correctly reports to the user when ) o
o S ) Device reported that the humidity was too
is high humidity is too high and temperature ]

o \/ high and the temperature was okay. As
Temperature | is in the acceptable range every 5
_ shown below:
is okay second of each other

v PEITE To0 HIGH

Humid 79,0685

Humidity Correctl t to th h

_ orrectly report to the user when ] -

is low humidity and t wre is too | \/ Device reported that the humidity and the
umidity and temperature is too low

Temperature temperature was too low. As shown below:

_ every 5 second of each other

is low

Humidity Correctly report to the user when Device reported that the humidity was too

is low humidity is too low and temperature \/ low and the temperature was too high. As

Temperature | is too high every 5 second of each " bel '

shown below:
is high other

Humid T0OO LOW
Humid 38.807%

Teme T00 HIGH
Tenr THY
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Humidity Correctly report to the user when ) o
_ T Device reported that the humidity was too
is low humidity is too low and temperature
o \/ low and the temperature was okay. As
Temperature | is in the acceptable range every 5 " el
shown below:
is okay second of each other
Humid Correctly report to the user when
is okay humidity is in the acceptable range \/ Device reported that humidity was okay and
Temperature | and temperature is too high every 5 temperature was too high. As shown below:
is high second of each other
TerF T|;uj|_}»_{£|3H
Temep 4@,06C
Humid Correctly report to the user when
is okay humidity is in the acceptable range \/ Device reported that humidity was okay and
Temperature | and temperature is too low every 5 temperature was too low. As shown below:
is low second of each other

Teme TOO_LOW
Tepr 18. ¥
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1.6 System Explanation

2019

User Guide

Humidity and Temperature Monitoring Device

James Bacon
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1.1  Product Overview

Thank you for choosing James Bacon humidity and temperature monitoring device. The humidity
and temperature monitoring device will monitor and report back when the humidity and
temperature goes above, below or within the comfortable working levels that has been set
within the monitoring device. This device is to report the level humidity and temperature every
10 seconds to the user. The device has the following features:

e Power LED to show the device is running

e Too Low and High Led to light when it goes above or below the comfortable levels
e Buzzer to buzz when it goes above or below the comfortable levels

e LCD to display the values and alert if it goes below or above the comfortable levels

1.1.1 Package Contents

When you first open the box, please check and confirm that following items are include
within the box:

e 1 Humidity and temperature Monitoring Device
e 1 User Guide

1.1.2 Important Safety Information

Page 25 of 56

Please read all documentation and retain documentation for further reference. Follow all
warnings, alerts and instructions

Important:

e DO NOT Use or place the device near water

e DO NOT Use or place the device near any heat source

e DO NOT Open the device housing or alter the product in anyway

e DO NOT Dispose of electrical appliance as unsorted municipal waste

USER GUIDE | Humidity and Temperature Monitoring Device
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2.1 Using the device

2.1.1 Getting Started
The device requires one following to power it on (NOT INCLUDED WITH THE PRODUCT):

e USB A to B cable and a source USB socket to plug USB A into.
e Power Supply Adaptor with a rating of 12v

2.1.2 Powering on the Device
Once the device as been powered on the Green LED will turn on as there is valid power
source to the device and the following displays will appear on the LCD Display. Each display
will change 2 seconds after each other:

2.1.3 Monitoring the Humidity and Temperature
Once the device as gone through its power cycle, it will start monitoring the humidity and
temperature. It will monitor it against the set comfortable range then begin to alert to the
user on what it has collect every 10 seconds. 5 seconds between the humidity and
temperature.

The comfortable level range are as follow:

Humidity Temperature
Comfortable Level range 45-55% 20-25°C
First Value below the 44% 19°C
comfortable range
First Value above the 56% 26°C
comfortable range

USER GUIDE | Humidity and Temperature Monitoring Device
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3.1 Responses given from the device
The alert that is given from the device to the user is dependent on the what has been
collected from the monitoring device.

3.1.1 Normal Response
If both the humidity and temperature collected is within the comfortable range then
following response will be give:

If the humidity collected is only within the comfortable range then following response will be
give:

If the temperature collected is only within the comfortable range then following response
will be give:

3.1.2 High Response
If the humidity and/or temperatures collected is above the given range then following
response will be given on the LCD display:

The Red led will light and buzzer will give 3 second buzz to indicate to the user that the
humidity and/or temperature as gone above the comfortable range as well.

3.1.3 Low Response
If the humidity and/or temperatures collected is below the given range then following
response will be given on the LCD display:

The Orange led will light and buzzer will give 2, 1 second buzzes to indicate to the user that
the humidity and/or temperature as gone below the comfortable range

USER GUIDE | Humidity and Temperature Monitoring Device
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1.7 Conclusion

1.7.1 Overview

The designed monitoring device works successfully as it does report correctly to the user when the
humidity and temperature is too high or low or within the comfortable range. This works for all
eventualities from one condition being meet, too more complex eventualities where two different
condition are being meet. It also gives clear indication to the user if it is low or high condition that

has been meet has the buzzer and a light will go off.

1.7.2 Improvements

However, the device is very simple as it only reports to the user the level of temperature and
humidity at comparison to the comfortable level. A few modifications could be made to make the
device function better. If more components were added to device, it could make it more functional.

A list few components that could be added:

e Light Sensor: This would mean that the device could do something else whilst it’s dark.
This could mean that the device can switch off at night as there is no one in the office so
reporting would be pointless. However, another option it could still be collecting the levels
but instead of reporting it, it collect an average. When it’s light enough, it displays these

averages for both humidity and temperature to the user.

e Battery Powered Power Supply: This could mean that device can have alternative ways to
power the device and giving it more flexibility to move around the test server room and
collected and average of the entire room instead of the right side of the room.

e Keypad (6x4): This could give more function to the already built in features of the
monitoring device. As the button could be used to disable buzzer/light but could mean the
change the range of temperature and humidity to more appropriate level as the seasons

change.
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All these can be added to the current monitoring device as shown the schematic below:

Battery = ————

e —

Temperture & Humidity Sensor

]

LCD

Light Sensor RS
220Q

Microcontroller

Button 1
m

2l

Button 2 Button 3 Button 4

Tt g gt

Button 5

Button 6 Button 7 Button 8

Tt T

Button 10 Button 11 Button 12

7 7 7

Button 14 Button 15 Button 16

T ot ?’T

1.7.3 Conclusion

A\S
1
N

N

1l

~
(a3¥) a3 HOIH
(I9NVHO) aT1 MO

(N3FD) Q31 Jemod

Even at the current state, the monitor device has met the requirement of the brief has it does keep

track of the temperature and reports if goes out or within the set comfortable level which has been

researched. When it is not in the comfortable level it will alert the user. On top of this the device

also monitors the humidity and report the level the humidity. If both go outside if the comfortable

level it will alert the user in multiple ways. As it will displays if it is too high or low with collected

value on LCD and give light indication and buzzer indication. However, improvements could be

made to increase the functional but the brief has still met at its current state.
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2.0 Data Sheets
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2.1.1 Humidity and Temperature Sensor Data Sheet

DHT11 Humidity &
Temperature Sensor

DHT11 Temperature & Humidity Sensor features a
temperature & humidity sensor complex with a
calibrated digital signal output.

Adafruit (2019)

DHT 11 Humidity & Temperature
Sensor

1. Introduction

DHT11 Temperature & Humidity Sensor features a temperature & humidity sensor

complex with a calibrated digital signal output. By using the exclusive gnal-acquisition
technique and temperature & humidity sensing technology, it ensures high reliability and
excellent long-term stability. This sensor includes a resistive-type humidity measurement
component and an NTC temperature measurement component, and connects to a high-
performance 8-bit microcontroller, offering excellent quality, fast response, anti-interference
ability and cost-effectiveness.
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Each DHT11 element is strictly calibrated in the laboratory that is extremely accurate on
humidity calibration. The calibration coefficients are stored as programmes in the OTP memory,
which are used by the sensor’s internal signal detecting process. The single-wire seri
makes system integration quick and easy. Its small size, low power consumption and up-to-20
meter signal transmission making it the best choice for various applications, including those
most demanding ones. The component is 4-pin single row pin package. It is convenient to
connect and special packages can be provided according to users’ request.

2. Technical Specifications:

Overview:

Item Measurement | Humidity Temperature | Resolution Package
Range Accuracy Accuracy

DHT11 20-90%RH +5%RH +2¢ 1 4 Pin Single
0-50 C Row

Page | 3

Adafruit (2019)

Detailed Specifications:

| Conditi ini Typical il
Resolution 1%RH 1%RH 1%RH
8 Bit

Repeatability +1%RH
Accuracy 25 +A4%RH

0-50C +5%RH

Fully Interchangeable
Measurement |oC 30%RH 90%RH
Range 25C 20%RH 90%RH

50°C 20%RH B80%RH
Response Time 1/e(63%)25C, | 6S 108 15§
(Seconds) 1m/s Air
Hysteresis + 1%RH
Long-Term Typical +1%RH/year
Stability
Temperature
Resolution | e 1C 1C

[ 8 Bit 8 Bit 8 Bit

Repeatability £1°C
Accuracy b a1 6] +£2°C
Measurement ocC 50C
Range
Response Time 1/e(63%) 6S 308

(Seconds)

Page | 4
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3. Typical Application (Figure 1)
VDD VDD

5K 1Pin

MCU DATA 220 | DHT 11

4Pin

GND

Figure 1 Typical Application
Note: 3Pin = Null; MCU = Micro-computer Unite or single chip Computer

When the connecting cable is shorter than 20 metres, a 5K pull-up resistor is recommended;
when the connecting cable is longer than 20 metres, choose a appropriate pull-up resistor as
needed.

4. Power and Pin

DHT11’s power supply is 3-5.5V DC. When power is supplied to the sensor, do not send any
instruction to the sensor in within one second in order to pass the unstable status. One
capacitor valued 100nF can be added between VDD and GND for power filtering.

5. Communication Process: Serial Interface (Single-Wire Two-Way)
Single-bus data format is used for communication and synchronization between MCU and
DHT11 sensor. One communication process is about 4ms.

Data consists of decimal and integral parts. A complete data transmission is 40bit, and the
sensor sends higher data bit first.

Data format: 8bit integral RH data + 8bit decimal RH data + 8bit integral T data + 8bit decimal T
data + 8bit check sum. If the data transmission is right, the check-sum should be the last 8bit of
"8bit integral RH data + 8bit decimal RH data + 8bit integral T data + 8bit decimal T data".

Page | 5
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5.1 Overall Communication Process (Figure 2, below)

When MCU sends a start signal, DHT11 changes from the low-power-consumption mode to the
running-mode, waiting for MCU completing the start signal. Once it is completed, DHT11 sends a
response signal of 40-bit data that include the relative humidity and temperature information to
MCU. Users can choose to collect (read) some data. Without the start signal from MCU, DHT11
will not give the response signal to MCU. Once data is collected, DHT11 will change to the low-

power-consumption mode un receives a start signal from MCU again.

Data trasmisson compleed;

—l MCUSeadsout f— —wl DHTSeds lo— —w  OupuDir oslor pll b g

o il for et nasision
vee I/ j e ¢
A Pullup & Pull up voltage .
siGLEsus | it | i Sesepuls
ovrer | - - o forseners = - Ouput D 161" 4 “__w.nE,
—-—— =
T
explaination
—
MCU Sigaal

Figure 2 Overall Communication Process

5.2 MCU Sends out Start Signal to DHT (Figure 3, below)

Data Single-bus free status is at high voltage level. When the communication between MCU and
DHT11 begins, the programme of MCU set Data Single-bus voltage level from high to low
and this process must take at least 18ms to ensure DHT’s detection of MCU's signal, then MCU
will pull up voltage and wait 20-40us for DHT's response.

z“nr. _.._.E“_ “_v..suz. DHT pulls up

e and waits o o voltage and |

| “™DHT response nah. etor

| lao40u) | | ! Start da

- [\ el

GND
| MCU sends out start signs
and pulls down voltage for
least 18ms to let DHT11 |
detect the signal

| DHT sends out response | |

SINGLE-BUS signal & keeps it for 80us = |

SIGNAL

Lines explanation
—
MCU Signal

Figure 3 MCU Sends out Start Signal & DHT Responses
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5.3 DHT Responses to MCU (Figure 3, above)

Once DHT detects the start signal, it will send out a low-voltage-level response signal, which
lasts 80us. Then the programme of DHT sets Data Single-bus voltage level from low to high and
keeps it for 80us for DHT’s preparation for sending data.

When DATA Single-Bus is at the low voltage level, this means that DHT is sending the response
signal. Once DHT sent out the response signal, it pulls up voltage and keeps it for 80us and
prepares for data transmission.

When DHT is sending data to MCU, every bit of data begins
the length of the following high-voltage-level signal determines whether data bi
(see Figures 4 and 5 below).

h the 50us low-voltage-level and
$"0" or "1"

26-28us

_ — voltage-length f—

| | means data "0" | Start to transmit
next bit data

| start to trans- | |
SINGEES Cm'l mit 1-bit data {=— |

SIGNAL
(50us)
Signal Lines
explanation: o— )
MCU Signal DHT Signal
Figure 4 Data "0" Indication
Page | 7
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| ——am| 70us voltage-length means 1-bit  fug—
| | data “1” |

Start to transmit next
VEC-----= HpEiesaatay g 2 AT Sf------ bit data

| Start to trans- | i
mit 1-bit data
SIGNAL  —(50u5) e |

SINGLE-BUS

Signal Lines
Explanation:

s
DHT Signal

Figure 5 Data "1" Indication

If the response signal from DHT is always at high-voltage-level, it suggests that DHT is not
responding properly and please check the connection. When the last bit data is transmitted,
DHT11 pulls down the voltage level and keeps it for 50us. Then the Single-Bus voltage will be
pulled up by the resistor to set it back to the free status.

6. Electrical Characteristics
VDD=5V, T=25C (unless otherwise stated)

Conditions Minimum Typical Maximum
Power Supply | DC 3v 5V 5.5V
Current Measuring 0.5mA 2.5mA
Supply

Average 0.2mA imA

Standby 100uA 150uA
Sampling Second 1
period

Note: Sampling period at intervals should be no less than 1 second.

7. Attentions of application

(1) Operating conditions

Applying the DHT11 sensor beyond its working range state: this datasheet can result in 3%RH
ignal shift/discrepancy. The DHT11 sensor can recover to the calibrated status gradually when
it gets back to the normal operating condition and works within its range. Please refer to (3) of

Page | 8
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this section to accelerate its recovery. Please be aware that operating the DHT11 sensor in the
non-normal working conditions will accelerate sensor’s aging process.

(2) Attent mical materi.
Vapor from chemical materials may interfere with DHT’s sensitive-elements and debase its

sensitivity. A high degree of chemical contamination can permanently damage the sensor.

ntoc

3

(3) Restoration process when (1) & (2) happen

Step one: Keep the DHT sensor at the condition of Temperature 50~60Celsius, humidity <10%RH
for 2 hours;

Step two:K keep the DHT sensor at the condition of Temperature 20~30Celsius, humidity
>70%RH for 5 hours.

(4) Temperature Affect
Relative humidity largely depends on temperature. Although temperature compensation
technology is used to ensure accurate measurement of RH, it is still strongly advised to keep the
humidity and temperature sensors working under the same temperature. DHT11 should be
mounted at the place as far as possible from parts that may generate heat.

(5) Light Affect
Long time exposure to strong sunlight and ultraviolet may debase DHT’s performance.

(6) Connection wires
The quality of connection wires will affect the quality and distance of communication and high
quality shielding-wire is recommended.

(7) Other attentions

* Welding temperature should be bellow 260Celsius and contact should take less than 10
seconds.

* Avoid using the sensor under dew condition.

* Do not use this product in safety or emergency stop devices or any other occasion that failure
of DHT11 may cause personal injury.

* Storage: Keep the sensor at temperature 10-40°C, humidity <60%RH.

Disclaimer
This is a translated version of the manufacturer's data sheet. OSEPP
accuracy of the translated information.

not responsible for the
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2.1.2 Microcontroller Data Sheet

rangepip

rangepip o
Kona328 =;

LED: 13 There is a built-in LED connected to digital pin 13.
When the pin is HIGH value, the LED is on, when the pin is
LOW, it’s off.

The Kona328 has 6 analog inputs, labeled AO through

A5, each of which provide 10 bits of resolution (i.e. 1024
different values). By default they measure from ground to 5
volts, though is it possible to change the upper end of their
range using the AREF pin and the analogReference() function.
Additionally, some pins have specialized functionality:

TWI: A4 (SDA) and A5 (SCL) Support TWI communication
using the Wire library. There are a couple of other pins on the
board:

AREF Reference voltage for the analog inputs. Used with
analogReference().

Kona328 Arduino
UNO Compatible

Development Board
Order code: 75-0550

A SoftwareSerial library allows for serial communication on any
of the Kona328's digital pins.

The ATmega328 also supports 12C (TWI) and SPI
communication. The Arduino software includes a Wire library to
simplify use of the 12C bus; see the documentation for deta
For SPI communication, use the SPI library. Programming

The Kona328 can be programmed with the Arduino software.
Select “Arduino Uno from the Tools > Board menu (according
to the microcontroller on your board). For details, see the
reference and tutorials.

The ATmega328 on the Kona328 comes preburned with a
bootloader that allows you to upload new code to it without
the use of an external hardware programmer. It communicates
using the original STKS00 protocol (reference, C header files).

You can also bypass the bootloader and program the
microcontroller through the ICSP (In-Circuit Serial Programming)
header; see these instructions for details.

The ATmega8U2 firmware source code is available. The
ATmegaB8U2 is loaded with a DFU bootlcader, which can be
activated by connecting the solder jumper on the back of the
board and then resetting the 8U2. You can then use Atmel's
FLIP software (Windows) or the DFU programmer (Mac OS X
and Linux) to load a new firmware. Or you can use the ISP
header with an external programmer.

Automatic (Software) Reset

Rather than requiring a physical press of the reset button
before an upload, the Kona328 is designed in a way that
allows it to be reset by software running on a connected

Reset Bring this line LOW to reset the mi . Typically
used to add a reset button to shields which block the one on
the board.

See also the mapping between Orangepip pins and
ATmega328 ports?

Communication

The Kona328 has a number of facilities for communicating
with a computer, another Arduino, or other microcontrollers.
The ATmega328 provides UART TTL (SV) serial communication,
which is available on digital pins O (RX) and 1 (TX). An
ATmega8U2 on the board channels this serial communication
over USB and appears as a virtual com port to software on
the computer. The '8U2 firmware uses the standard USB

COM drivers, and no external driver is needed. However, on
Windows, a .inf file is required. The Arduino software includes
a serial monitor which allows simple textual data to be sent to
and from the Arduino board. The RX and TX LEDs on the board
flash when data is being transmitted via the USB-to-serial
chip and USB connection to the computer (but not for serial
communication on pins O and 1).

One of the hardware flow control lines (DTR) of the
ATmega8U?2 is connected to the reset line of the ATmega328
via a 100 nanofarad capacitor. When this line is asserted
(taken low), the reset line drops long enough to reset the
chip. The Arduino software uses this capability to allow you
to upload code by simply pressing the upload button in the
Arduino environment. This means that the bootloader can
have a shorter timeout, as the lowering of DTR can be well-
coordinated with the start of the upload.

This setup has other implications. When the Kona328

is connected to either a computer running Mac 0S X or
Linux, it resets each time a connection is made to it from
software (via USB). For the following half second or so,

the bootloader is running on the Kona328. While it is
programmed to ignore malformed data (i.e. anything besides
an upload of new code), it tercept the first few bytes
of data sent to the board after a connection is opened. If a
sketch running on the board receives one-time configuration
or other data when it first starts, make sure that the
software with which it communicates waits a second after
opening the connection and before sending this data.

Page 2 of 3
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Overview

The Kona328 is a microcontroller board based on the
ATmega328. It has 14 digital input/output pins (of which

6 can be used as PWM outputs), 6 analog inputs, a 16 MHz
crystal oscillator, a USB conne n, a power jack, an ICSP
header, and a reset button. It contains everything needed to
support the microcontrol mply connect it to a computer
with a USB cable or power it with a AC-to-DC adapter or battery
to get started.

The Kona328 differs from all preceding boards in that it does
not use the FTDI USB to serial driver chip. Instead, it features
the Atmega8U2 pregrammed as a USB-to-serial converter.
Revision 2 of the Kona328 beard has a resistor pulling the

8U2 HWB line to ground, making it easier to put into DFU mode.

Summary

Microcentroller ATmega328

Operating Voltage 5V

Input Voltage (recommended) 7-12

Input Voltage (limits) 620V

Digjtal I/0 Pins 14 (of which 6 provide
PWM output)

Analog Input Pins 6

DC Current per |/0 Pin 40mA

DC Current for 3.3V Pin 50 mA

Fash Memory 32 KB (ATmega328) of which
0.5 KB used by bootloader

SRAM 2 KB (ATmega328)

EEPROM 1 KB (ATmega328)

Clock Speed 16 MHz

Power

The Kona328 can be powered via the USB connection or
with an external power supply. The power source is selected
automatically.

External (non USB) power can come either from an ACto DC
adapter (wall wart) or battery. The adapter can be connected by
plugging a 2.1mm center positive plug into the board’s power
jack. Leads from a battery can be inserted in the Gnd and Vin
pin headers of the POWER connector.

The board can operate on an extemal supply of 6 to 20
volts. If supplied with less than 7V, however, the SV pin may
supply less than five volts and the board may be unstable. If
using more than 12V, the voltage regulator may overheat and
damage the board. The recommended range is 7 to 12 volts.

The power pins are as follows:

VIN The input voltage to the Kona328 board when it's using
an external power source (as opposed to 5 volts from
the USB connection or other regulated power source).
You can supply voltage through this pin, or, if supplying
voltage via the power jack, access it through this pin.

Kona328 Arduino
UNO Compatible

Development Board
Order code: 75-0550

5V The regulated power supply used to power the
mi and other on the board.
This can come either from VIN via an on-board regulator,
or be supplied by USB or another regulated 5V supply.

3V3 A 3.3 volt supply generated by the on-board regulator.
Maximum current draw is 50 mA.

GND Ground pins.

Memory

The ATmega328 has 32 KB (with 0.5 KB used for the
bootloader). It also has 2 KB of SRAM and 1 KB of EEPROM
(which can be read and written with the EEPROM library).

Input and Output
Each of the 14 digital pins on the Kona328 can be used
as an input or output, using pinMode(), digitalWrite(), and
digitalRead() functions. They operate at 5 volts. Each pin can
provide or receive a maximum of 40 mA and has an internal
pull-up resistor (disconnected by default) of 20-50 kOhms. In
on, some pins have specialized functions:
Serial: 0 (RX) and 1 (TX) Used to receive (RX) and transmit
(TX) TTL serial data. These pins are connected to the

pins of the J2 USBto-TTL Serial chip.
External Interrupts: 2 and 3 These pins can be configured to
trigger an interrupt on a low value, a rising or falling edge, or a
change in value. See the attachinterrupt() function for details.
PWM: 3,5, 6,9, 10, and 11 Provide 8-bit PWM output with
the analogWrite() function.
SPI: 10 (SS), 11 (MOSI), 12 (MIS0), 13 (SCK) These pins
support SPI communication using the SPI library.

Page 1 of 3
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rangepip Kona328 Arduino
UNO Compatible

Development Board

Order code: 75-0550

The Kona328 contains a trace that can be cut to disable
the auto-reset. The pads on either side of the trace can be sgsesteey poseceeese @ .
soldered together to reenable it. It's labeled “RESET-EN". & W i nea
You may also be able to disable the auto-reset by connecting
a 110 ohm resistor from 5V to the reset line.

USB Overcurrent Protection

The Kona328 has a resettable polyfuse that protects your
computer’s USB ports from shorts and overcurrent. Although
most computers provide their own internal protection, the fuse
provides an extra layer of protection. If more than 500 mA is
applied to the USB port, the fuse will automatically break the
connection until the short or overload is removed.

Physical Characterlstics Ry
The maximum length and width of the Kona328 PCB are 2.7 shoeeeee
and 2.1 inches i with the USB and power

jack extending beyond the former dimension. Four screw holes

allow the board to be attached to a surface or case. Note that

the distance between digital pins 7 and 8 is 160 mil (0.16"),

not an even multiple of the 100 mil spacing of the other pins.
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2.1.3 LCD Data Sheet

DFROBOT

ORIVE THE FUTURE

LCD1602 Module
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1. FUNCTIONS & FEATURES

Features
— Characters: 16 X2 Lines
— LCD Mode: STN, Yellow —Green/Blue/Grayish;
— LCD Controller IC: AiP31068L or Equiv:
— RGB Controller IC: PCA9633DP2 or Equivalent
- Driving Method: 1/16 Duty; 1/5Bias
- Viewing Angie: 6 O’clock direction
- TPC MPU Interface
- Backlight: White LED
— Operating Temperature Range: -20 to +70°C;
- Storage Temperature Range : -30 to 180°C;

2. MECHANICAL SPECIFICATIONS

ITEM SPECIFICATIONS UNIT
Module Size 87.0LX32.0WX13.0 (max) H mm
View Area 64.5X16.0 mm
Number of Character 16X 2 Lines =
Characler Size 2.96X5.56 mm
Character Pitch 3.55X5.96 mm

£7.00:05

3. EXTERNAL DIMENSIONS

54

A 56.

[

— VA 1600 11748

32,0005

CN1
—16.00H—13 14—

hitp:  Awww.DFRobot.com

1300 MAX

160

DFRobot (2019)

James Bacon

Page 38 of 56



Prifysgol Cymru
Y Drindod Dewl Sant

N

Office Environment Monitor

Trinity Saint David

y University of Wales

HNC Electrical and Electronic Engineering

DFROBOT

ORIVE THE FUTURE

4. BLOCK DIAGRAM

GND
CONTROLLER:
vee
AIP31068L
SDA
SCL

COM 1-16

LCD

16 character x 2 line

SEG 1-40
SEG 41-80

SEGMENT DRIVER

LED
BACKLIGHT

5. POWER SUPPLY

LCD MODULE

6. PIN DESCRIPTION

ITEM | SYMBOL LEVEL FUNCTION
| SDA H/L T°C-Bus Serial Data
2 SCL HL I'C-Bus Serial Clock
3 GND (0% Power Ground
4 VCC +3.3~5.0V Power Supply For Logic

7. MAXIMUM ABSOLUTE LIMIT (Ta=25°C)

Ttems Symbol Min | Max | Unit Condition
Supply Voltage Vdd 0 52 v Vss=0V

Input Vi Vin 0 Vdd v Vss=0V
Opcrating Temperature Top =20 +70 € No Condensation

Storage Temperature

Tst -30 +80 c No Condensation

hitp:  /Awww.DFRobot.com

DFRobot (2019)
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Note: Voltage greater than above may damage the module
All voltages are specified relative to Vss=0V

8. ELECTRICAL CHARACTERISTICS
8.1 DC Characteristics (VDD=+5.0V, VSS=0V, Ta=-0~+50°C)

hitp:  /www.DFRobot.com

Items Symbol Test Condition Min TYP Max | Unit
Opcrating Vollage Vi 3.0V — 52 v
Usc internal
Oscillator/cxternal
Supply Current Ton clock(VDD=3V. — 10 20 mA
fosc=250KHz)
Input High Voltage 1 — 23 = Vdd A\
(Except OSC1) — -0.3 — 0.6
Input High Voltage 2 = Vdd-1.0 - Vdd v
(Except OSCI) — -0.2 1 v
Output High Voltage 1 Lep=-0.205mA 24 — Vdd \
(DB0-DB7) Io:=1.2mA 04 v
Output High Voltage 2 T,= 40uA 09Vdd | — v
(Except DB0~-DB7) T,=40uA — — 0.1Vdd v
Tnput Leakage Current =0V~VDD -1 — | uA
Input Low Currenit I V=0V Voo=5V pull 500 | 125 | 250 | wA
up)
Internal clock(external RI) R=91K Q +2%,
[osen 190 270 350 KHz
VDD=5V
Lose 125 270 410 KHz
External clock duty == 45 50 55 %
— 0.2 uS
L.CD Driving Voltage Vieo | Voo 1 /4bias) 3.0 — 1o | v
4

DFRobot (2019)
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8.2 AC Characteristics (VDD=+5.0V, VSS=0V, Ta=-20~70° )

Characteristic Symbol & ﬁm,w.f Min TYP Max Unit
Condition

SCL Cycle Time o = 400 KHz
SCL Pulse Width 1.3 = uS
SCL Rise/Fail Time 0.6 u$
Address Sctup Time tsunar 100 T nS
Address Hold Time Qs par 0 — 09 usS
SCL/SDA Rise/Pulse Time tlr I'c 20 = 300 nS
START Steup Time | 0.6 = uS
START Hold Time | 0.6 — uS
STOP Steup Time , 0.6 = uS
STOP. START Spacing i 13 o s
Interval

MPU write timing
START STOP:

P
L
START condition STOP condition
ASK:
|
Data output by ™7 | \/ \ 7
i P X Not
Transmitter S A 2. \mnx=o<H_8nma
I
- 1 E "
Data output by | | /
Receiver | | Acknowledged |V/_ ,I\
1
I
1

i
SCKfrom "Tg§)
Master r‘rl/|\ 1

START
Condition

http:  fAwww.DFRobot.com

2\

Clock pulse for acknowledgement

DFRobot (2019)

DFROBOT
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Write Mode (R/W="0")

[ Slave Address |y Control Byle & [ Conirol Byle \k .\dmﬂur‘m{,@
T::::;_?;ZE, ofe | _,%%_mﬂ_?_,
W 2n>=0 (Byte) 1 Byte n>=0 (Byte)
q Command Word q MSB. LS8
-] e
< C,
= =R
o__:__MEW u%eoaocowwmwwwww ”m%“o o| [2RI31%
Siave Address [ cowoieye | [ oamaye
Last control byte. Only a stream of data bytes is allowed to follow.
0
Co This stream may only be terminated by a STOP or RE-START condition

1 | Another control byte will follow the data byte.

AiP31068L (LCD ) Slave Address : 0X7C.
PCA9633DP2 (RGB) Slave Address: 0XCO0.

9. FUNCTION SPECIFICATIONS

9.1. Basic Setting

To drive the LCD module corretly and provide normally display, please use the following
setting:
— N=I, 2-line display
— F=0, 5X8 dots font
- D=1, display on
Note:
- These setting/commands should issue to the LCD module while start up.
- See the Display Commands section for details.

9.2. Resetting The LCD Module

‘When turning on the VDD and VSS power supply, LCD module will execute the reset routine
automatically. It takes about 50ms. After the reset routine, the LCD module status will be as
follow:
— N=I,2
— Display clear
— DL=I, 8-bit interface
F=0, 5 X8 dot character font

|

hitp: /Awww.DFRobot.com 6
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— D=0, Display off

— C=0, Cursor off

— B=0, Blinking off

— I/D=1, Increment by 1
— $=0, No shift

- Reset routine could not generate the Basic Setting

9.3. Display Memory Map

There are two main memory-areas in the LCD module for display.
— Character Generator RAM(CGRAM)
— Display Data RAM(DDRAM)

9.3.1. Character Generator RAM(CGRAM)

Character Generator RAM is for storing the User-defined Characters(5 X 8 dots font). Totally 8
User-defined Characters(character code — 00h-07h) could be created.

The User-defined Character Codes are 00h and 07h. They could be called into DDRAM as
normal character.

http: fAwww.DFRobot.com

DFRobot (2019)

DFROBOT

ORIVE THE FUTURE

User-defined CGRAM CGRAM Data (Font Pattern)
Character Add
Code ress D7 ~ D5 D4 ~ DO
woz
00h h 5x8 dots
(08h) 06h Hottise font pattern
07h
Ugh
G1h 09h NotUse 5x8 dots
(09h) 0Fn font pattern
OFh
0R
02h 1 5x8 dots
(0Ah) 16h Noktlse font pattern
17h
i
03h 5x8 dots
(08h) 1ER Lzt font pattern
1Fh
o
04h C: 5x8 dols
(0Ch) 26h RoRLee font pattern
27h
28h
05h 29n 5x8 dots
(0Dh) 2En hothlse font pattern
2Fh
n
056h 5x8 dots
(0Eh) 36h i<tz font pattern
37h
3o
07h 5x8 dots
(OFh) 3Eh o font pattern
3Fh

CGRAM Address Map

9.3.2. Character code ROM

Please refer to AiP31068L datasheet.

9.4. Display Commands

hitp:  /Awww.DFRobot.com
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Exccution
Instruction [ RS | D7 | D6 D5 D4 D3 D2 Dl DO time Description
fose=270KHz

Write “20H" to DDRAM
0 0 0 0 0 0 0 0 ! 1.53ms and set DDRAM address
“00H™ from AC

ct DDRAM address
from AC
cursor  to

Clear

Return
me

shifted. The contents of
DDRAM arc not

changed.
i Assign _cursor moving
A olo] o 0 0 0 1 SH 39us direction and enable the
Mode Set

shift of entire display

ay
ot off[o|ofl oo | o] 1 |D|c]|B 39us
Control
Cursor or i e
Di ofof o 0 1 RL [ - - 39us .
s

oo o 1 3 N F 5 = 39us A

, display
10 dots/5x8 dots)
St address
CGRAM | 0 | 0| 1 ACH | AC3 | ac2 | Act | Aco 39us ;
Address
Sk Set DDRAM  address
DDRAM | 0 [ 1 [ Ace [ Acs | aca | Ac3 | ac2 | Act | Aco 39us AL 8
n address counter
Address
Write data

Write Data . " :

1 |p7| D6 | DS | D4 | D3 | D2 DO 43 internal RAM
to RAM

(DDRAM/CGRAM).

NOTE:
— Do not use any other commands not listed, or the system malfunction may result
— For the details of rte display commands, please refer to AiP31068L datasheet.

10.DESIGN AND HANDING PRECAUTION

10.1.The LCD panel is made by glass. Any mechanical shock (eg. Dropping form high
place) will damage the LCD module.Do not add excessive force on the surface of the

display, which may cause the Display color change abnormally.

10.2.The polarizer on the LCD is easily get scratched. If possible, do not remove the LCD

protective film until the last step of installation.
10.3.Never attempt to disassemble or rework the LCD module.

10.4.0nly Clean the LCD with Isopropyl Alcohol or Ethyl Alcohol. Other solvents (eg.

water) may damage the LCD.

10.5.When mounting the I.CD module, make sure that it is free form twisting, warping and

distortion.

http: fAwww.DFRobot.com

DFRobot (2019)

DFROBOT

ORIVE THE FUTURE

10.6.Ensure to provide enough space(with cushion) between case and LCD panel to
prevent external force adding on it, or it may cause damage to the LCD or degrade the
display result

10.7.0nly hold the LCD module by its side. Never hold LCD module by add force on the
heat seal or TAB

10.8.Never add force to component of the LCD module. It may cause invisible damage or
degrade of the reliability.

10.9.LCD module could be easily damaged by static electricity. Be careful to maintain an
optimum anti-static work environment to protect the LCD module.

10.10.  When peeling of the protective film form LCD, static charge may cause abnormal
display pattern. It is normal and will resume to normal in a short while

10.11.  Take care and prevent get hurt by the LCD panel edge.

10.12.  Never operate the LCD module exceed the absolute maximum ratings.

10.13.  Keep the signal line as short as possible to prevent noisy signal applying to L.CD
module.

10.14.  Never apply signal to the LCD module without power supply.

10.15. IC chip (eg. TAB or COG) is sensitive to the light. Strong lighting environment
could possibly cause malfunction. Light sealing structure casing is recommend.

10.16.  LCD module reliability may be reduced by temperature shock.

10.17.  When storing the LCD module, avoid exposure to the direct sunlight, high
humidity, high temperature or low temperature. They may damage or degrade the LCD
module

hitp:  /Awww.DFRobot.com 10
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2.1.4 Buzzer Data Sheet

For more information, please visit the product page.

& culINC

page 1of1
date 11/12/2007

PART NUMBER: CS-3606

SPECIFICATONS

DESCRIPTION: solid state buzzer

operating voltage 4~8VDC
current consumption 45 mA max. at6 vV DC
sound pressure level 75 db min. at 30 cm/6 V DC
tone continuous
operating tempurature -20 ~+60° C
storage tempurature -30 ~+70°C
weight 9.7 g max.
RoHS yes
APPEARANCE DRAWING
tolerance: £0.5
units: mm

e 17.0 ——

)
(2PLCS)

32.0

IR

black
-

o | || (==

=il ]

| 120.0 + 5.0
HVMV o
@O

UL1007 26AWG

2.25
(2PLCS)
l+—— 15.50

CURRENT CONSUMPTION/SOUND PRESSURE LEVEL

I((mA) S.P.L(dB) at 30 cm
33 82
30
27 80
5
78
12 T8
m 74
72
o ! 6 (vbe) 8 4 6 (vDC) 8

20050 SW 112th Ave. Tualatin, Oregon 97062 tro:m 503.612.2300 fax 503.612.2383 www.cui.com

CUI Inc (2007)
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2.1.5 LED’s Data Sheet

Green LED

Kingbright

WP710A10SGD
T-1 (3mm) Solid State Lamp

DESCRIPTION

« The Super Bright Green source color devices are
made with Gallium Phosphide Green Light Emitting
Diode

FEATURES

« Low power consumption

« Popular T-1 diameter package
« General purpose leads

« Reliable and rugged

+ Available on tape and reel
« RoHS compliant

APPLICATIONS

« Status indicator

uminator

Signage applications

Decorative and entertainment lighting
Commercial and residential architectural lighting

SELECTION GUIDE

PACKAGE DIMENSIONS

4.6(0.181)0.3

27(1.063)Min.

100.039)_ 1.5(0.059)=1
N Cathode
ﬁ.ma._i “ i

) f 0.7Max.

52(0.213)205

Recommended PCB Layout

i i
.f.ﬁa.:
»

a e 2
sbout prior pot

Emitting Color

Iv (mcd) @ 20mA @

Viewing Angle "

Part Number (Material) Lens Type P = =
WP710A10SGD Super Bright Green (GaP) Green Diffused 18 ) 50°
Netes
® Yl 17018 Kingorget M ighs Resered. Spec s DSALDSAA 1101EIDTD. ReuecV 8. e L1701 Page 1/5

Kingbright (2019)

Kingbright

WP710A10SGD
ELECTRICAL / OPTICAL CHARACTERISTICS at T,=25°C
Value
Parameter Symbol Emitting Color Unit
Typ. Max.

Wavelength at Peak Emission I = 20mA Aarac Super Bright Green 565 nm
Dominant Wavelength |- = 20mA Agern Super Bright Green 568 nm
,wwmﬂm»..rﬂ»:n.ﬁn,: at 50% © REL MAX A Super Bright Green 30 o
Capacitance c Super Bright Green 15 pF
Forward Voltage I¢ = 20mA A Super Bright Green 22 25 \
Reverse Current (Va = 5V) Ir Super Bright Green - 10 A

Notes

: insor ~ e e setop vaive of e (reterance ¢ tim

2 Forsara vol v

§ i s o CIE 272007 saarss

ABSOLUTE MAXIMUM RATINGS at Tx=25°C

Parameter Symbol Value Unit
Power Dissipation Pz 625 mw
Reverse Voltage Vi 5 v
Junction Temperature T 110 °c
Operating Temperature Teo -40 To +85 °C
Storage Temperature Tep 40 To +85 L
DC Forward Current 13 2 mA
Peak Forward Current I 140 mA
Electrostatic Discharge Threshold (HBM) - 8000 v
Lead Solder Temperature % 260°C For 3 Seconds
Lead Salder Temperature 260°C For 5 Seconds
cle 0 e Pulse VA

2.2m ckage Osse.

3 um kg s

3 o Ref OGS

(3] _r<,\u 15 2015 Kinghright Al RIghts Rescrvad  Sace Nas DSALO%64. 101570078 ReviNe W BB Dala T4t Page 2/5
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Kingbright

TECHNICAL DATA
RELATIVEINTENSITY vs. WAVELENGTH

WP710A10SGD

SPATIAL DISTRIBUTION

Tiow Graen
P nesT
= o
7 sos
g,
g %
& 2%
0%
3C 400 60 500 660 600 €80 700 750 8O
Waveisngth fnm
SUPER BRIGHT GREEN
Fonward Current vs. Luminous Intensity vs. Forward Current Derating Curve Luminous Intensity vs.
Fonvard Voltage Forward Current Ambient Temperature
E w25 z 5 . 25
T,=25°C 8 £ 2
z @ £ 20 %@t 2 20 F
£ £ g
e fgs H H
2 i= £ g
p® iR 10 H £
g s H H
£ 2 as 3 £ o
: 3
0 L 3 |- 7 | 1A Y |
17 19 21 23 25 27 5 W W W 4 s <0 2 9 2 40 6 80 100
Forwarc valtage (V) Soard curent Amtient temperatire C)

RECOMMENDED WAVE SOLDERING PROFILE

i*cyang

255°CY5 sec max,

250

Temperature —

50 P
/. — “ergheat time: %,ﬁaﬁ

Time

PACKING & LABEL SPECIFICATIONS

Label Outside

I~ 2] - =7 - [

1,000pcs / Bag 28K/ Box 56K/ Box

©

Lo 157015 Kincbrght A Rights Rescrvad  Scc s DSALOSS4! 101570078 ReviNe v BB Dalo Cai1*015 Page 3/5

Kingbright (2019)

Kingbright

WP710A10SGD

T
Kingbright S’ ol
G P OO0OO0O0OMNX

a1 OO

B

1 mescorgont

PRECAUTIONS

Storage conditions

1. Avoid continued exposure to the condensing moisture environment and keep the product away from rapid transitions in ambient
temperature.

2. LEDs should be stored with temperature < 30°C and relative humidity < 60%.

3. Product in the original sealed package is recommended to be assembled within 72 hours of opening.
Product in opened package for more than a week should be baked for 30 {+10/-0) hours at 85 ~ 100°C.

LED Mounting Method - [ ] up
1. The lead pitch of the LED must match the 3 E ah%: EW@H&
pitch of the mounting holes on the PCB o N
during component placement. o) o) o)

Lead-forming may be required to insure i i

A LEC AED
the lead pitch matches the hole pitch e, - - >
Refer to the figure below for proper lead 5
forming procedures. » ]
X X

Hote 1.3 Do ot route PGB ot 33 et
leaatrsme sna the PCE 1o prevent o Grools.

X X

(3" Comect mounting method " X " Incorrect mounting method

e

2. When soldering wires to the LED, each wire joint should be separately insulated with heat-shrink tube to prevent short-circuit contact.
Do not bundlie both wires in one heat shrink tube to avoid pinching the LED leads. Pinching stress on the LED leads may damage the
internal structures and cause failure.

AED Heatshrink insuation SO Heat shrink nsulation
/ y / ¥

— e

(]
X

3. Use stand-offs (Fig.7) or spacers (Fig.2) to securely position the LED above the PCB.

4. Maintain a minimum of 3mm clearance between the base of the LED lens and the first lead
bend (Fig. 3.Fig. 4)

. During lead forming, use tools or jigs to hold the leads securely so that the bending force
will not be transmitted to the LED lens and its internal structures. Do not perform lead
forming once the component has been mounted onto the PCB. (Fig. 5)

2

@ka 1 7015 Kingbrght Al Rights Rescrvad  Spsc Na DSALO%G4! 01570078 ReviNe W BB Dalo Ca71*015 Page 4/5
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* Lead Forming Procedures

. Do not bend the leads more than twice. (Fig. 6 )

. During soldering, component covers and holders should leave
clearance to avoid placing damaging stress on the LED during
soldering. (Fig. 7)

The tip of the soldering iron should never touch the lens epoxy.

. Through-hole LEDs are P with reflow soldering
If the LED will undergo multiple soldering passes or face other
processes where the part may be subjected to intense heat,
please check with Kingbright for compatibility.

N

N

%)

[N

qnmn>C!Oz>=< NOTES

s and s inlended for technica
tofuture change and impraveme

presentative usage
tnatice Before producten usage customer should fefer to

nthe environmental and & ectrical n the datasheet If

ppl cation nas soecal rel il

Page 5/5
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Orange LED

Kingbright -

VWP710A10ND
T-1 (3mm) Solid State Lamp

DESCRIPTION

+ The Pure Orange source color devices are made with
Gallium Arsenide Phosphide on Gallium Phosphide
Pure Orange Light Emitting Diode:

PACKAGE DIMENSIONS

FEATURES

« Low power consumption

« Popular T-1 diameter package
« General purpose leads

« Reliable and rugged 100.039) 15(0.059)=1
« Long life - solid state reliability

4.6(0.181120.3 27(1,063)Min.

eu,N_omNQ

« Available on tape and reel " 9:5%”.
« RoHS compliant :A L Qﬂ : HN%G 1 @
$2.8(0.17) L
APPLICATIONS 1.0Max. | 0.7Max. 00.5(0.02): 87
+ Status indicator
« llluminator 54(0213205
« Signage applications
+ Decorative and entertainment lighting »uS.._S.m.an._ PCB Layout
« C and lighting i ) 5010.1)
v
$09x2

Notes:

1. Al amenans are s (nensa).

2 Toleraner s +0.2: otherse ot

3
2

wncal prior pofice

SELECTION GUIDE

Iv (med) @ 10mA & Viewing Angle
Part Number man_.“_:u.._u.._m_ov_ﬂ Lens Type 1

Min. Typ. 26112

12 30
WP710A10ND I Pure Orange Orange Diffused 50°

(GaAsP/GaP)
10 20
08t N \7A Do 64112010 Page 1/5

Kingbright (2019)

Kingbright

ELECTRICAL / OPTICAL CHARACTERISTICS at T,=25°C
Value
Parameter Symbol Emitting Color Unit
Typ. Max.

Wavelength at Peak Emission I = 10mA Mook Pure Orange 607 - nm
Dominant Wavelength |- = 10mA Ager Mt Pure Orange 602 s nm
Spectral Bandwidth at 50% ® REL MAX . P Oraige - : -
1= = 10mA
Capacitance c Pure Orange 15 o pF
Forward Voltage |- = 10mA Vel Pure Orange 1.95 23 v
Reverse Current (Vz = 5V) I Pure Orange - 10 pA
Temperature Coefficient of Ay o
Ie= 10mA, -10°C = T = 85°C. TChseak Pure Orange 013 - m°c
Temperature Coefficient of A o
I = 10mA, -10°C = T = 85°C TChom Pure Orange 0.06 - nm/°C
Temperature Coeflicient of Vs "
I = 10mA, 10°C =T < 85°C TC: Pure Orange -1.9 - mvi"C

ot

) Tho dominart wavelangi (k) above is 1 sotip vaki of the sarting mashine. (Tolsranca A +inm. |

2 Forwa vl 4

3 Wauslngun vats f racesbe fo CIET27-2007 stsnasras.

‘ . - o

ABSOLUTE MAXIMUM RATINGS at T,=25°C

Parameter Symbol Value Unit
Power Dissipation Py 62.5 mw
Reverse Voltage Vr 5 v
Junction Temperature T 125 Uc
Operating Temperature Tm -40 To +85 o1
Storage Temperature Teo 40 To +85 °c
DC Forward Current Ie 25 mA
Peak Forward Current [ 145 mA
Electrostatic Discharge Threshold (HBM) - 8000 \
Thermal Resistance {Junction / Ambient) Rir 500 “cw
Thermal Resistance (Junction / Solder point) Rings? 290 “CW
Lead Solder Temperature ™ 260°C For 3 Seconds
Lead Solder Temperature ! 260°C For 5 Seconds
PC baard FR3 (pad size = 18 mun’ por pao).
a0 bt of Ret iEOCCAES! eDCCUSTD G
Gngonghr. A ights Reservos. Sace No: DSALDS ot A Ne: VA Date on Page 2/5
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Kingbright

WP710A10ND

TECHNICAL DATA
RELATIVE INTENSITY vs. WAVELENGTH SPATIAL DISTRIBUTION
Orange
100%
- T,=25°C
3 00%
&
a5
§ so%
2
E ok &
5o /
[ y75
% \
0 4m 40 S0 s o0 e 0 TS0 600 oo
Wavelength {nmj 10
PURE ORANGE
Forward Current vs. Luminous Intensity vs. Forward Current Derating Curve Luminous Inianshty va.
Forward Voltage Forward Current Amblent Temperature
20 @ 28 gw
=25 H Te25°C E
z . £ 40+ L
£ i f
52 218 5 20t L
£ z% H
s 5% w0 5
< i® 55~ L
3 b
H s 2
g 4 g os m 10 -
£ 5
o 3 oo @ 9
15 17 18 21 23 25 6 4 8 2 18 2 40 20 0 20 40 60 80 100 “0 20 0 20 40 60 80 100
Forward woltage (V) Forvard cument (mA) Ambent temperature () Ambent temperature (C)

RECOMMENDED WAVE SOLDERING PROFILE

o
p55°Cf5 secmax,
20 At
# 200
£
i Rl (100
R o — /
il el 10575 e
50 == path
 — " Prgheat time: §0 sec max. 2 6 solobing ermpeature betwoan 245°C ~ 255 o3 320 1 sk
5 3
o 3 e
=) S SAC 303 sotde oy 5 recomEnded.
e ——— & Nomars Mo ans wovo sasam 035
PACKING & LABEL SPECIFICATIONS
Label Outside
/ -~ Label
m ﬁ ﬁ - - - ﬁ‘ - Fngbrig
1.000pcs / Bag 28K/ Box 56K / Box

) ¥ o003 g, g s, Soce Mo DSALDSIS 110102208 3t V1A s 012010 Page 3/5

Kingbright (2019)

Kingbright

WP710A10ND

p—— ]

UFG PN % XXXXX
i___. i

o o _
_____rx i ]

_.,i
_. T o

18P 00000000

PRECAUTIONS

Storage conditions

1. Avoid continued exposure to the condensing moisture environment and keep the product away from rapid transitions in ambient
temperature.

2. LEDs should be stored with temperature < 30°C and relative humidity < 60%.

3. Product in the original sealed package is recommended to be assembled within 72 hours of opening.
Product in opened package for more than a week should be baked for 30 (+10/-0) hours at 85 ~ 100°C.

LED Mounting Method LD, LED \ED L0
1. The lead pitch of the LED must match the ] m Note1  PCB m Note2  BCR m Note3 2GR
pitch of the mounting holes on the PCB
during no&vn:m:. Emnm‘:m.:». ) o) o) o) o)
Lead-forming may be required to insure o L0 " 1
the lead pitch matches the hole pitch. v e . I HI,!
Refer to the figure below for proper lead . N
forming procedures.
Wate 1.3 Do nol rewl OC1 e batwean the. X X X X X

teaotrams 50 the.

orssst shon-circu

" Corect mounting method " X " incorrect mounting method

2. When soldering wires to the LED, each wire joint should be insulated with heat-shrink tube to prevent short-circuit contact.
Do not bundle both wires in one heat shrink tube to avoid pinching the LED leads. Pinching stress on the LED leads may damage the
internal structures and cause failure.

AT Heatshrink nulaton LD Heatshrincinsulaton Heatshink nslaton
/ o 5

> i

= =

wre e

w

. Use stand-offs (Fig.7) or spacers (Fig.2) to securely position the LED above the PCB.

4. Maintain a minimum of 3mm clearance between the base of the LED lens and the first lead
bend (Fig. 3.Fig. 4.

. During lead forming, use tools or jigs to hold the leads securely so that the bending force
will not be transmitted to the LED lens and its internal structures. Do not perform lead
forming once the component has been mounted onto the PCB. (Fig. 5)

o

[ JrAgrnrr e — s R VTR O G201 Page 4/5
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Kingbright

Lead Forming Procedures

. Do not bend the leads more than twice. (Fig. 6)

. During soldering, component covers and holders should leave
to avoid placing ing stress on the LED during

soldering. (Fig. 7)

. The tip of the soldering iron should never touch the lens epoxy.

Through-hole LEDs are incompatible with reflow soldering.

If the LED will undergo multiple soldering passes or face other

processes where the part may be subjected to intense heat,

please check with Kingbright for compatibility.

N

o s e

'RECAUTIONARY NOTES

w The information included in this document reflects representative usage soenarios and is intended for technical reference only.

2 subject and nolice. Bel duct customer should refer o
3 ise make sure the product is being operated within the environmental and electrical limits specfied in the datasheet. If
4 quirements or have life-threalening
5 fis dacumeat may not be reproduced o

o

z

appiications should

Page 5/5
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Red LED

Kingbright

WP710A10ID
T-1 (31m) Solid State Lamp
DESCRIPTION PACKAGE DIMENSIONS
« The High Efficiency Red source color devices are
made with Gallium Arsenide Phosphide on Gallium
Phosphide Orange Light Emitting Diode
FEATURES 46(0.181)203 27(1.063)Min. _
« Low power consumption
« Popular T-1 diameter package 1(0.039) _,ma.amwu_i $3.2(0.126)
« General purpose leads 7 Cathode
; T = '
+ Reliable and rugged s200m0 | 5,540 @
« Long life - solid state reliability | -, ”__”_ 1
« Available on tape and reel $2.8(0.11) d.egmx,h DN 0500023
« RoHS compliant
APPLICATIONS 5.4(0.2131205
+ Status indicator
4 Recommended PCB Layout
« llluminator 6
« Signage applications I\r ,2.54(0.1)
« Decorative and entertainment lighting T
% AP ¢ —_— $90.9%2
« C and lighting 3
Notes:
1. Allorenans e 1y miletas (e,
2 Toleranon s 20,2 otherse ot
- <
st pior potics
SELECTION GUIDE
Iv (med) @ 10mA & Viewing Angle
Part Number maﬁ_:u.._u.._m_ov_ﬂ Lens Type 1
Min. Typ. 20172
12 30
WP710A10ID B High Efficiency Red Red Diffused 50°
(GaAsP/GaP)
*10 20

oS A +4-105%.
bl 1o CIE327-5007 stardards

dngarigh. A1 Right

s, See No: DAL

102487 R Nos V104 Dite: 1402 Page 1/5

Kingbright (2019)

Kingbright

ELECTRICAL / OPTICAL CHARACTERISTICS at T,=25°C
Value
Parameter Symbol Emitting Color Unit
Typ. Max.
Wavelength at Peak Emission I = 10mA Aseak High Efficiency Red 627 - nm
Dominant Wavelength |- = 10mA Adon™ High Efficiency Red 617 - nm
m_vuMn.“mmqum:aSE,: at50% ® REL MAX DA High Efficiency Red 45 § am
Capacitance Cc High Efficiency Red 15 - pF
Forward Voltage |- = 10mA Ve@ High Efficiency Red 1.9 23 v
Reverse Current (Vs = 5V) Ik High Efficiency Red - 10 A
Temperature Coefficient of Azca - N
o2 10MA, 10"C 4T & 85°C. TChpo High Efficiency Red 013 - mec
Temperature Coefficient of Asn - .
I = 10mA, 10°C =T = 85°C. TCoem High Efficiency Red 0.06 nmeC
Temperalure Coefficient of V- ; . ”
I = 10mA, -10°C = T < 85°C TC: High Efficiency Red -19 - mvi°C
(1oterance
ABSOLUTE MAXIMUM RATINGS at T,=25°C
Parameter Symbol Value Unit

Power Dissipation Po 75 mw
Reverse Voltage Vi 5 \4
Junction Temperature T 125 °C
Operating Temperature T -40 To +85 %
Storage Temperature Teig 40 To +85 c
DC Forward Current Ik 30 mA
Peak Forward Current Ie 160 mA
Electrostatic Discharge Threshold (HBM) = 8000 Y
Thermal Resistance (Junction / Ambient) R P 600 CW
Thermal Resistance (Junction / Solder point) Rinss™® 410 “CW
Lead Solder Temperature ! 260°C For 3 Seconds.
Lead Solder Temperature ! 260°C For 5 Seconds

Nogas

10 Dury Cyolo,

2 B i R s PC board FRA (jad size 2 18 oun?’ poe pac).

3 2 below pa

2 b botow pacis

5 . a0 b op of s Ref JEOCCHES! CDECHSTD AR

dnganght, A Rights Reservod. Sace ha: DSALDS! 4837 ReuNa 1D Date: 42 Page 2/5
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TECHNICAL DATA
RELATIVE INTENSITY vs, WAVELENGTH SPATIAL DISTRIBUTION
Red
003 B
- T=25°C T=25C .Y iy —
H 0% 30 X
Y 45 45
M 60%
- « S
3 \
2 2% Vs
0% __
350 400 450 SO0 S50 GO0 650 700 750 €00 | g0
Wavelength (nm) 05 oo os 10
HIGH EFFICIENCY RED
Forward Current vs. Luminous Intensity vs. Forward Current Derating Curve Luminous Intensity vs.
Forward Voltage Forward Current Ambient Temperature
20 % 25 Py & 25
L= ki To=25°C £ 3
. £ 20 m 40 2 20
= § 3 £
et Eg1s B 0 29 45
g gt % B
: HES 3 2
g of §7 10 2 BLoo
g A E &
2 4f g 05 ,m 10 2 05
£ 5 €
" L g, 5w |
13 15 17 18 21 23 c 4 8 12 % 20 <0 20 0 20 40 60 &0 100 -0 -20 0 20 40 60 80 100
Forward \oltage (V) Forward curent (mA) Ambient temosrature (‘C) Ambient tempsrature (*C)
RECOMMENDED WAVE SOLDERING PROFILE
°Cyann
255°C/5 sec max.
= ke
A 200
% s
i b (00
< QY e N i | |
B0 g | / Note
e — 1057
5 e | 2 a my oot
S0 P = o 260°C
. — Prgheat time: §0 sec max. 2 6 salaing fempsralurs Datwsen 245°C ~ 255°C for 3 sec (5 sec mss).
3 L 1
o  Pisren sy bt
fs90) 5 SAC 305 soider iy s recommenoed,
Time ———= 6 Mo mors than ans wave sakienn pags.
PACKING & LABEL SPECIFICATIONS
, Label Outside
/ o e \__ - Label
m m m [
i - L - Kingbright
1,000pcs { Bag 28K/ Box 56K / Box
O Y 2201 kioghigh, 4R Reservad, Sacc Mo DAALDSIS11OMGMIS? Rev Nz VATA B Do Page 3/5
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PRECAUTIONS

Storage conditions

1. Avoid continued exposure to the condensing moisture environment and keep the product away from rapid transitions in ambient
temperature.

2. LEDs should be stored with temperature < 30°C and relative humidity < 60%.

3. Product in the original sealed package is recommended to be assembled within 72 hours of opening.
Product in opened package for more than a week should be baked for 30 (+10/-0) hours at 85 ~ 100°C.

LED Mounting Method AED \ED L0
1. The lead pitch of the LED must match the ote:1 BB Note2  BCR m Notes  BCR
pitch of the mounting holes on the PCB
during no&vn:m:. Emnm‘:m.:». ) o) o) o)
Lead-forming may be required to insure L0 " 1
the lead pitch matches the hole pitch. e we &
Refer to the figure below for proper lead - ")
forming procedures.
ot 3.3 Do e rovkc £ batucan the X X X X

teaotrams 50 the.

orssst shon-circu

(3" Corect mounting methad " x " Incorrect mounting method

N

. When soldering wires to the LED, each wire joint should be insulated with heat-shrink tube to prevent short-circuit contact.
Do not bundle both wires in one heat shrink tube to avoid pinching the LED leads. Pinching stress on the LED leads may damage the
internal structures and cause failure.

A Heat shrink nsulation AED  Heatshrncinsulaton
7 fo R

(Be=—x CI>
Vire — Wire N wie Wie —

(0] X % X

E) Heat shrink insuation

 Meatshilnk lnsatior Heatshink nsaton

3. Use stand-offs (Fig.7) or spacers (Fig.2) to securely position the LED above the PCB.

4. Maintain a minimum of 3mm clearance between the base of the LED lens and the first lead
bend (Fig. 3.Fig. 4.

5. During lead forming, use tools or jigs to hold the leads securely so that the bending force
will not be transmitted to the LED lens and its internal structures. Do not perform lead
forming once the component has been mounted onto the PCB. (Fig. 5)

Page 4/5

1701024897 e N 10

Kingbright (2019)

James Bacon

Page 51 of 56



N

Office Environment Monitor

w

o

2.3
E&Sz
o
CWOD
50 £E
23 83

s @
PESz
TS EL
os>-2F

(3

HNC Electrical and Electronic Engineering

Kingbright ETOAOD

Lead Forming Procedures

. Do not bend the leads more than twice. (Fig. 6)

. During soldering, component covers and holders should leave
clearance to avoid placing damaging stress on the LED during
soldering. (Fig. 7)

. The tip of the soldering iron should never touch the lens epoxy.

. Through-hole LEDs are incompatible with reflow soldering.

. If the LED will undergo multiple soldering passes or face other
processes where the part may be subjected to intense heat,
please check with Kingbright for compal 3

N

o bW

Before procuci should refer to

5. The cantents and informaton of this document may not be repreduced of
6. All design appl cations shou'd refer to Kirgbright application notes availabl
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2.1.6 Resistors Data Sheet

Carbon Film Resistors

The CFR Seres Carben Film Resst

manufactured by coating a homogeneats

im of pure carbor
After a

grade cerzmic

rod:

the resistive fa

ON THROUGH.HOLE RESISTORS

Yageo (2019)

General Type

Normal & Miniature Style [ CFR Series ]

see Table |

ust be deratec

resisiors operated in al L temperaiures above 70°C, power

0 0 6 8 190 120 Ambient Temperature (°C)

STYLE TEMP. COEFFICIENT (ppm/°C)
under [00KQ  100KQ-IMOQ  IMQ- 10MO
C#RI 00, CFRICO. CFR2WS, CFRIWS - -500~0 -1,500~0
SRl -350~5C0 -700~0 -1,500-0
C7R255 CFRS0S, CFR
Unt:
STYLE DIMENSION
Normal Miniature L oD H od
x ' CoR-12 CFR25S 34203 5402 28420 045005
,”.”A —
v + CRI5 63205 2402 28420 055005
e —be——l: oD CR350 26120 03552005
CRIO 35120 081005
C7R200 33420 08005

CFR-12 CFR25S CFR25 CFRS0S CFR-50 CFRIWS CFRI00 CFR2WS CFR200 CFR3WS
2w
200V 300¢ sc0v
Voltage
Resistance Range
Operating Temp. Range
Temperzture Cosfficient
Note: Special value i avaiable on ~equest
PERFORMANCE TEST TEST METHOD APPRAISE
Short Tme Overload IEC 60115-1 4.13 +075%+0050
By type
S5°Cto+1
inV-block for &€ =1.000MO
Soldera 235:£5°C for 3405 Sec.
Sol 1 Jitrasonic
Direct load for 10 Sec.in the direction of the terr leacs
es (| Sec.on, 25 Sec. off) +1.0%+005Q
Damp Heal Steacy State cays loaded wih 0.1 times R: +3.0%+0.05Q
Endurance at 70°C 000 Hr {15 Hr.an, 05 H +30%-0050
+10%+0050
the bocy +10%-005Q

whichaver less,

Revision: 201304
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Cace |-3 Coce4-6 Cods 7 Code 8 Caded Coce 1G- 12 Code 1317
Series Name | Power Rating Tolerance Packing Style| | Temperature Coef- | Forming Type Resistance Value
See Index 05 = od0Smm | P = +002% T =Tape/Box | | ficlent of Resistance | |5 _ ¢y ORI =0,
06 - 2d06mm | A - 4005 % R - TapeiRes - = Base on Spec 52- - 524mm 1COR
07 = ad0/mm | B =201 % 3= Buk A = 25 ppmi*C 10K =
08 = 2d08mm | C = $025% B = 110 pomf 101 = 10000060
10 = ad] Oy D =105 % C =215 pom —_—
=14 = adl 4 F=%l% S + 20por
i G=%2 D=
| =45% E=
K=2I0 ks
Base on Spec G= I = M Type Formng
H= MB = M-forn t
Iz - T = MT Type Forming
| = %350 ppmi*C

= 250w

EXCEPTION:

* Cement series:

<Code 8> Special packing style code
8 Buk with wirewound or metal oxide sub-assembyy for ressiance value
W Bulk with ceramic based wirewound sub assembly for resistance value
M Buk with metal oxice sub-assembly for resistance value
F Bulk with Fiberglass base

irewound sub-assembly for resistance value
<Code 10-12>: Witnout forming code

Example: SQP500) - 10R

- JPW series:

<Coce |3-17>:

thout resistance value code

xample: JPW-06-T-52-
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