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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.

23 23
Generic Assessment Criteria 5 = S &
=S =32
©
1. Engagement with Literature Skills
Evidence of wide range of independently sourced research provided. 10 6

2. Knowledge and Understanding Skills

Evidence of planning and justification of decisions made for the components 10
used. Hardware and software design provided The flowchart only considers the 20

“loop” section of the program and does not consider any initialisation of the
components/pins, also flow implies that it “restarts”, whilst the program will sit in a
loop, the system does not reboot. Boundary conditions are also a concern, what
happens at 16°C and 24 °C? The flowchart and circuit diagrams are created
adhering to standard conventions and demonstrate good understanding of the
topic area.

3. Cognitive and Intellectual Skills

Evidence is provided to show that the system has been tested effectively, 18
although you should include in the testing table what the system “should” do, so 25

that it can be confirmed that the test has actually been successful or not. Project
was demonstrated as working as required in class. Evaluation discussion
provides valid and justified ways in which the system might be further improved.

4. Practical Application Skills

Basic circuit however it effectively allows for the user to identify when the 20
temperature is within acceptable ranges, and when outside. Code is well 35
commented and uses constants which is good practice, however there is no use
of functions. A good description of the code is included in the report. Code is
simple, and differs slightly from flowchart provided at design stage, however this
is beneficial deviation due to the flaws in the original flowchart. Overall the
project demonstrates a very good deployment of both practical programming and
electrical circuit design and construction.
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5. Transferable Skills for Life and Professional Practice

Work is well formatted and presented, however you ensure it is proof read before

submission.

10

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%)

60%







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.




EMBEDDED SYSTEMS

PCEE4004

Ben Hathaway

Ben Hathaway


https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjLuZmf3NbhAhUGExoKHfK7DDcQjRx6BAgBEAU&url=https://www.orangepipboards.com/&psig=AOvVaw2LrH6I4k-eRSFHSR-83bf1&ust=1555576510971419

Contents page

Introduction — Page 2

Flow chart — Page 3

Hardware Design — Page 4
Breadboard design of circuit — Page 5
Schematic of circuit — Page 6
Software Design — Page 7

Brief explanation of code — Page 8
Testing — Pages 9, 10
Testing images — Pages 11, 12, 13, 14
Evaluation and improvements - Page 15
Appendix — Pages 16 — 27

References - 28

Biblogpraghy - 29

1|Page



Introduction

The purpose of the system | have produced is to give indication to someone working in an office
based environment if the room temperature is too hot or too cold as well as being within a
comfortable working range.

From research on the HSE website the figures | have decided to use are 16°C for the minimum
temperatures as this is what it states under the law section of the page “ The law does not state a
minimum or maximum temperature, but the temperature in workrooms should normally be at least
16°C”.

A maximum figure cannot be given due to the differences in work environments and conditions and
the fact that people can work in very high temperatures as long as there are suitable safety
procedures in places, based on this | set my higher boundary at 24°C as | belief it would be
uncomfortable to work in that temperature all day.

| plan to implement this by using a microcontroller based system and using c programming language
to create a successful code to work the microcontroller system. The microcontroller being using to
complete this task is an orangepip Kona 328 board in addition to a breadboard to connect all the
components and power them correctly. The programme being used to create the code is the
Arduino IDE and this will then be loaded onto the microcontroller and then put through a testing
procedure to ensure it works correctly.
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Flow Chart

Below is the image of a flow chart | created to help me plan the hardware and software design. It
starts when the board is powered; it then reads the temperature from the DHT component. This
component reads the temperature relaying the reading back to the code, and then as the flow chart
shows if the temperature is under 16°C the tri coloured LED will turn blue before waiting five
seconds and then taking the temperature again. If the temperature is above 16°C and under 24°C
the tri coloured LED will turn green and then wait five seconds before reading the temperature again
and finally, if the temperature is over 24°C the tri coloured LED will turn red before a five-second
delay and the programme starting again.

' Start

" l

Yes
Temperature
& under 16°C
r'\ 0
‘.",3-

= Femperature
4—— above 16°C but

under 24°C
Mo
Yes
L Temperature
abowe 24°C
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Hardware Design

The circuit | have created includes an oprangepip Kona328 board, 7 different wires, a DHT
temperature and humidity sensor, three 220-ohm resistors and a tri colour light emitting diode. The
circuit is going to work with the DHT reading the temperature within a certain environment and
reading this back to the code | have written.

If the temperature is under 16°C the tri coloured LED will turn blue. After a length of time, the DHT
will take another reading of the temperature if it is over 24°C the tri coloured LED will change to a
red colour. If the temperature is within 16 — 24°C the LED will be green. | choose to use these colours
as if gives a good indication of what the temperature is doing as, blue is associated with colder
weather, red is associated with warmer weather and the green gives a good indication that the
temperature is within a good range.

The three 220 ohm resistors that are used in the circuit to limit the current flowing to the tri
coloured LED to a safe amount. The reason | have used this size resistor as it is in the manufacturer’s
guidebook and is a value that is commonly used with light emitting didoes. | used the colour code
system to ensure | had picked the correct resistors and | used a multimeter to prove that the
resistors were within the correct tolerances, which is +/- 10%.
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Breadboard diagram of hardware design
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Schematic of hardware design
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Software Design

Below is a print screen of the code | produced to take a reading from the DHT changing the
tricoloured LED to give an indication of the temperature within a work environment. The print
screens includes general comments explaining what functions are doing.

% Untitled

#include
#define dht_pin A0

int Rled
int Gled
1t Bled

11;
10;
Q-

int TEMPERATURE = 0:
1t MIN_TEMP = 16;

const int MAX_TEMP =
1T val = 0;

int temp = O:

dht DHT;

24;

(M

i (9600);

(500);

(1000);
(Rled,

(Gled,
(Bled,

(4
DHT.read11({dht_pin}:

(
(DHT . humidity);
. )i
temp=DHT. temperature:
¢
(temp);
¢

(5000);
if (temp ==MAX_TEMP)
(Rled,

(Gled,
(Bled,

255);
0};:
0y

> MIN_TEMP && temp = MAX_TEMP)

(Rled,
(Gled,
(Bled,

07 :
2553
07 :




Brief explanation of code — System explanation

| started by defining the library of the DHT so it could be included within the code, this had to be pre-
downloaded and placed into the code before the void setup and void loop section of the code. As
well as this before the code | defined constant integers, these were the pins on the orangepip board
for the three colours of the tri-coloured LED, as well as that | defined the minimum and maximum
temperature as constant integers. Once these are defined at the start they cannot be changed
throughout.

The void setup section is where the green, blue and red LED’s colours are defined as outputs which
means a signal can be sent from the ornagepip board. This section is also where the serial print is
started that was setup for the testing purposes of both the code and the hardware design.

The next section is the void which is a return method this is where the DHT gives a reading back from
the temperature and humidity sensor onto the serial print so | could tell it was reading the
temperature correctly. This section had the delay in which meant that after the temperature and
humidity were shown on the serial print it was five seconds before the sensor then tested the
environmental conditions again.

The next part of the code is the ‘if’ statement, if the statement is correct and the temperature is
higher than the maximum temperature then the red LED will come on. The next statement is an ‘else
if’ this means that if the first statement was not true then move onto this one and this one stated if
the temperature is above the minimum but below the maximum the green LED will come on. Finally
the last statement is an ‘else’ and it covers the final condition which would be that if the
temperature is below the minimum the blue LED will come on.
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Testing

The first test carried out on the circuit was the verifying check after | had written the code, this is
already installed on the Arduino software and has to be done before loading the programme onto
the ornagepip board. This ensures there are no errors anywhere within the code and proves that it is
correct, although this test only proves that there are no errors within the code it doesn’t ensure that
the code and the circuit are both going to work correctly.

To ensure the functionality of my test | created a table. The first test | carried out was to ensure
when the temperature was within the green zone, which | thought to be a comfortable working
temperature of 16°C— 24°C the LED was green. To prove this | took two pictures one with the
temperature at 24°C and another at 17 ° C which would be the upper and lower boundaries of the
comfortable working zone.

The next test | carried out was to ensure when the temperature drifted below 17 °C that the tri-
coloured LED changed from the green to the blue. To create this temperature | used freeze spray as
the classroom | was working in was above this temperature. To prove that this worked | took a photo
with the temperature at 16 °C with the LED showing the blue colour. | also carried on this test by
using the freeze spray again and ensuring that the LED stayed blue through all values 16°C and
lower.

| had to ensure the LED turned red when the temperature was above 24 °C. To do this | used a heat
gun and started to heat up the DHT, as the temperature started to rise | was paying attention for
when it rose above 16 ° C to ensure the LED changed from blue to green. | kept heating the DHT all
the way through the comfortable working zone until | reached 25 °C and this was when the LED
changed from green to red. | kept the heat gun on to prove that the red LED stayed on when the
temperature was above 24°C. To prove this | took photos with the temperature in the background.

There was one more test | needed to carry out and that was proving that if the temperature was in
the red zone so above 24 °C that when it started to reduce into the green working zone so between
16°C—and 24°C the LED changed from red to green. Likewise, | ensured that when the temperature
was in the green working zone when it came under 16° C the LED would change from green to blue
which it did. This meant | had fully tested my circuit moving both up and down the temperature
scales making sure that the LED changed colour at the right time. This proves that both the circuit
was wired correctly and the code was written correctly.

9|Page



The table below shows the different colours of the LED at different temperatures | tested at. The
table along with the images below shows that my circuit is working correctly.

Temperature (°C) LED Colour
14 Blue
15 Blue
16 Blue
17 Green
18 Green
19 Green
20 Green
21 Green
22 Green
23 Green
24 Green
25 Red
26 Red
27 Red
28 Red
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Images of testing

These first images show the LED when it is green and in the comfortable working zone.

This first image shows the LED is green when the temperature is 24°C.
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This image shows the LED is green when the temperature is 15°C
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This next image shows that when the temperature changed from 15°C to 14°C the LED changed from
green to blue.
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The last image shows that when the temperature raised to 24°C the LED was red.
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Evaluation and improvements

Overall, the circuit worked well and met the criteria needed, | used the tri coloured LED with
resistors. | used the red colour of the three colours to show the temperature being too warm, | used
the green LED to show that the temperature was within a comfortable working zone and finally |
used the blue colour to show that the temperature was too cold. Both the circuit and the code that |
had written worked. The circuit worked as the testing stage proves that as when the temperature
falls into the different zones it works correctly with the colours | stated earlier in the assignment
showing.

The circuit | created was very simple and did not have many components which made the code
easier to write this meant there were improvements | could have made overall to the both the code
and the circuit.

The first change | would have made was to power the board and the circuit with a batteries. This
would make the circuit more suitable and would mean it would not have to be connected via a usb
lead in front of the computer. This means the circuit could be taken into different environments not
just in an office. Another change | would make to the circuit and code is to include audio
representation as well as visual this would have meant that the orangepip board and breadboard
circuit would not of had to sit in front of the individual working all day and could of been moved
behind the computer or out of the way with a buzzer sounding this way the individual could have
just grabbed the board and then seen the colour of the LED and made changes to the environment
according to the indication on the LED. There is one other change that could be made and that is
substituting the LED out for a LCD display screen and having the message show up on the screen
when the temperature changes. This would be ideal if the person using the circuit was colour blind
and could not actually see the change in colour of the tri coloured LED.

Another improvement that could have been made was using the humidity sensor as well as the
temperature sensor as the DHT is capable of doing both. | could have included this into the coding
part of the project and wouldn’t have made any changes to the hardware. This would have been a
good improvement as the humidity can have an effect on how hot or cold someone feels.

The final improvement | think | could have made was introducing something into the code which
allows the person that is using the code to pick the temperatures that they feel comfortable in
rather than having them already inside the code. This would of meant my code was a lot more
complex but also meant with the addition of the battery powered source it could be used anywhere.
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Appendixes

Orangepip Kona328 board — Datasheet
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rangepip

Overview

The Fona32E is a microcontreller board basad on the
ATmega328. It has 14 digital input/output pins (of which

8 can be usad as PWM outputs), & analog inputs, 3 18 MHz
crystal escillator, a USE connection, a power jack, an ICSP
header, and a reset button. It contains everything needed to
support the microcontroller; simply connect it to a computer
with a USE cable or powsr it with a AC-t0-DC adapter or battery
o gat startad.

The Kona328 differs from all preceding boards in that it does
not use the FTDI USB-to-sarial driver chip. Instead. it features
‘the Atmega8LU2 i as a USB-to-cerial

Revision 2 of the Fona328 board has a resistor pulling the
8U2 HWB lins to ground, making it sasier to put into DFU mods.

Summary

Microcontroller ATmega328

Operating Voltage 5V

Input Violtage (recommended) T7T-12

Input Voltags (limits) 620V

Digjtal /0 Fins 14 [of which & provide
PWM output)

Analog Input Pins ]

DC Currant per /0 Pin 40m#A

DC Current for 3.3V Pin 50 mA

Flash Mamory 32 KB (ATmega328) of which
0.5 KB uszad by bootloadsr

SRAM 2 KB (ATmega328)

EEPROM 1 KB (ATmega328)

Clock Speed 16 MHz

Power

The Kona328 can be powersd via the USE connection or
with an sxternal power supply. The powsr source is selscted
automatically.

External (non-USE) power can come either from an AC-to-DC
adapter (wallwart) or battery. The adapter can be connected by
plugging a 2.1mm centsr-positive plug into the board’s powsr
jack. Leads from a battery can be insertasd in the Gnd and Vin
pin headers of the POWER

The board can operate on an external supply of 8 1w 20

volts. If supplied with less than 7V, howsver, the 5V pin may
supply less than five volts and the board may be unstable. IF
using more than 12V the voltage regulator may overheat and
damags the board. The recommendead rangs is 7 to 12 volts.

The powsr pins are as follows:

VIN The input voitags to the Hona328 board when it's using
an axternal power source (as opposad to 5 volts from
the USE connection or other regulated power sourca).
‘fou can supply voltags through this pin, or, if supphying
woltage via the power jack, access it through this pin.

Kona328 Arduino
UNO Compatible
Development Board

Order code: 75-0550

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

3V3 A 2.3 volt supply generated by the onboard 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 writtan with the EEPROM library).

Input and Output

Each of the 14 digital pins on the Hona328 can be used

as an input or output, using pinMods{), digitalWrits{), and
digitalRead{) functions. They operate at 5 voits. Each pin can
provide or receive a maximum of 40 m& and has an intsmal
pullup resistor (disconnected by default) of 20-50 kOhms. In
addition, soms pins hawve specialized functions:
Sarial: 0 (RX) and 1 (TX) Used to receive (RX) and transmit.
(T} TTL serial data. Thess pins are connectad to the
corresponding pins of the ATmegaBU2 USBto-TTL Sarial chip.

External Interrupts: 2 and 3 These pins can ba configured to
triggar an interrupt on a low value, a rising or falling edgs, ora
changs in value. Ses the attachinterrupt]) function for details.
PWM: 3, 5, 6,9, 10, and 11 Provide Sit PWM output with
the analogWrita(} function.

SPI: 10 (S5), 11 (MOSI), 12 [MISO), 13 (SCK) Thess pins
support 5Pl communication using the SPI library.

Page 1 of 3
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LED: 13 |hers 15 a builtin LED connactsd to digital pin 13,
When tha pin is HIGH value, the LED is on, whan the pin is
LOW., it's off.

The Kena228 has € analog inputs, labeled AD through

45, sach of which provide 10 bits of resolution (i.e. 1024
different valuas). By default they measurs from ground to 5
volts, though is it possible to change the upper end of their
rangs using the AREF pin and the analogRefarence() function.
Additionally, some pins have spacialized functionality:

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

AREF Refarsnce voltage for the analog inputs. Usad with
analogRefarance().

Reset Bring this line LOW to resst the microcontroller. Typically

used to add a resst button to shields which bleck the one on
the board.

Ssee also the mapping between Orangepip pins and
ATmega3ZB ports?
Communication

The Kona328 has a number of facilities for communicating
with a computsr, another Arduino. or other microcontrollers.

The ATmaga328 provides UART TTL {5V seral communication,

which is available on digital pins O (RX) and 1 (TX). An
ATmegaBlU2 on the board channels this serial communication
ovar USB and appsears as a virtual com port to software on
the computer. The "BUZ firmware uses the standard USB

COM drivers, and no external driver is needed. However, on
Windows, a .inf file is required. The Arduino softwars includes
a serial monitor which allows simpls textual data to be sent to
and from the Arduine board. The RX and TX LEDs on the board
will flash when data is being transmitted via the USE-to-serial
chip and USE connection to the computer (but not for serial
communication on pins 0 and 1).

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 ATmaga328 also supports 12C (TWI) and 5P
communication. The Arduing software includes a Wirs library to
simplify use of the I2C bus; ses the documentation for details.
For 5Pl communication, use the 5Pl library. Programming

The Kona328 can be programmed with the Arduing software.
Sslect “Arduino Uno from the Tools » Board menu (according
to the microcontrollsr on your board). For detsils, ses the
refarance and tutorials.

The ATmaga22E on the Kona328 comes preburnad with a
bootloader that allows you to upload new code to it without
the wuse of an external hardware programmer. it communicates
using the original STES00 protecol [reference, C header files).

‘fou can also bypass the bootloader and program the
microcontrodler through the ICSP (In-Circuit Serial Programming)
header; ses thess instructions for details.

The ATmagaBU2 firmware source cods is available. The
ATmegaBU2 is loaded with 3 DFU bootloader, which can be
activated by connecting the solder jumper on the back of the
board and then resstting the BU2. You can then use Atrmel’s
FUP software (Windows) or the DFU programmar (Mac 05 X
and Linw) to load a new firmwars. Or you can uss ths ISP
header with an external programmer.

Automatic (Sofiware) Reset

Rathar than requiring a physical press of the reset button
befors an upload, the Kona328 is designed in a way that
allows it to be resst by software running on a connectad
computsr. One of the hardware flow control lines (DTR) of the
ATmegaBU2 is connectad to the reset line of the ATmega328
via @ 100 nanofarad capacitor. When this fine is asserted
(taken low), the resst line drops long encugh to resst the
chip. The Arduino software uses this capability to allow you
to upload code by simply pressing the upload button in the
Arduino enwirenment. This means that the bootloader can
have & shorter timeout. as the lowering of OTR can be well-
coordinated with the start of the upload.

This setup has other implications. When the Kona322

is connected to either a computer running Mac 05 X or
Linux, it ressts each time a connection is mads to it from
softwars (via USE). For the following half-second or so,

the bootloader is running on the Kona328. While it is
programmed to ignors malformed data (i.e. anything besides
an upload of new coda), it will intercept the first fow bytes
of data sent to the board after a connection is cpened. Ifa
sketch running on the board receives one-tims configuration
or other data when it first starts, make sure that tha
softwara with which it communicates waits a second after
opening the connection and before sending this data.

Page 2 of 3
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The Kona228 contains a trape that can be cut to disable
the auto-resst. The pads on sither side of the trace can be
soldsred together to re-enable it. It's labslad "RESET-EN".
‘fou may also be able to disable the auteresst by connecting
a 110 ohm resistor from 5V to the resst line.

USB Overcurrent Protection

The Kona228 has a resettable polyfuse that protects your
computer's USE ports from shorts and owercurrent. Although
maost computers provide their own internal protection. the fuse
provides an sxira layer of protection. If more than 500 mA is
applisd to the USE port, the fuss will automatically break the
connection until the short or overlosd is rermoved.

Physical Characteristics

The maximum length and width of the Kona328 PCB are 2.7
and 2.1 inches respectively, with the USB connactor and power
jack extanding beyond the former dimension. Four screw holes
allow the board to be attached to a surface or cass_ Note that
the distance betwsen digital pins 7 and 8 is 160 mil (0.157),
not an even multipls of the 100 mil spacing of the othar pins.

Kona328 Arduino
UNO Compatible
Development Board

Order code: 75-0550
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Tri-coloured LED - Datasheet

Datasheet

Smm RGB LED commen cathode
htte:/ fwww kitronik.co.uk
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Kitronik Ltd — 5mm RGB LED Common Cathode
TECHNOLOGY DATA SHEET & SPECIFICATIONS

Device Selection Guide

Chip Lens Colour
Material Emitted Color
AlGalnP Red
InGaN Green Water clear
InGa1N Blue

Features
*  Uniform light output.

* Low power consumption.

*+  |.C. compatible.

*  Long life solderability.

+ Common Cathode.
Descriptions

* The Red source colour devices are made with AlGalnF on GaAs substrate.
* The Green source colour devices are made with InGaN on sic.
*  The Blue source colour devices ars made with InGaA 1N on sic.

Usage Notes:
* The ulira bright LED is an electrostatic sensitive device, so static electricity and surge will
damage the LED.
* |t is required to wear a wrist-band when handling the LED. All device, equipment, machinery,
desk and ground must be properly grounded.
*+  When using LED, it must use a protective resistor in series with DC current about 20miA.

Applications
Status indicators.
Commercial use.
Advertising signs.
Back lighting.

.
.
.
.




Datasheet Smm RGB LED common cathode
atashe hito:/fwww kitronik.co.uk

Package Dimensions

68 . 87 25 MIN
50 1.0
] 4 1RED
|
L 3 —3— c——w—— |
3BLUE
2.0
UNIT:mm 2
1. RED
2. COMMON CATHODE
3.BLUE
4. GREEN
Notes:

+ Dther dimensions are in millimetres, tolerance is 0.25mm except being specified.
» Protruded resin under flange is 1.5mm Max LED.
« Bare copper alloy is exposed at tie-bar portion after cutting.
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Datasheet

5mm RGB LED common cathode
hitte:/fwww kitronik co.uk

Absolute Maximum Rating (Ta=25°C)

Parameter Symbol Absolute Maximum Rating Unit
Forward Pulse Current IFPM 70 mA
Forward Current IFM 30 mA
Reverse Yoltage VR o W
Power Dissipation PD 140 mvV
Operating Temperature Topr -40--+80 “C
Storage Temperature Tsig -40--+100 “C
. Reflow Seldering : 260 *C for 10 sec. -
Soldering Temperature Tsal Hand Soldering - 350 °C for 3 sec. c
Electro-Optical Characteristics (Ta=25°C)
Parameter Symbaol Device Min T Max. Unit Test
° v ' ¥p- o Condition
Luminous Red 1000 1500 2300
Intensity Iv Green 1200 2000 2700 micd IF=20mA
= Blus 1000 1500 2200
- Red
"l‘i“"lr;g 26112 Green 40 — 50 Deg
3 Blue
Peak Red 635 540 650
Emission Ap Green 520 525 530 nirm IF=20maA
Wavelength Blus 460 465 470
Spectral Red 15 20 25
Line Ak Green 15 20 25 nm IF=20maA
Hali-Width Blus 25 a0 35
Red 1.9 -— 25
Torard VF Green 29 - 35 v IF=20ma
oltage Blue 29 — a5
Red
'?:?:;f IR Green — — 10 pA VR=5V
Blue




Breadboard — Datasheet

=Rapid

DATA SHEET

Prototyping Boards

Order code Manufacturer code Description
34-0650 n/a PROTOBLOC 1 BREADBOARD (RE)
34-0655 n/a PROTOBLOC 2 BREADBOARD (RE)
34-0660 n/a PROTOBLOC 2A BREADBOARD(RH21B) (RE)
34-0662 n/a PROTOBLOC 2B PROTOBLOC (AD-11) (RE)
34-0664 n/a PROTOBLOC 2C PROTOTYPING BOARD (RE)
34-0665 n/a PROTOBLOC 3 BREADBOARD (RH-74)
34-0670 n/a 2T SOCKET SET (RH-10)
34-0675 n/a 2D SOCKET SET
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Protobloc prototyping boards

Material: '

Back plate @ ABS polymer

External body : ABS polymer

Internal contact terminal : Alloy of silver and nickel
Resistance : < 10m Q ( 0.6 ¢ mm lead /at 1KHz )
Capacitance * < 10pF ( 0.6 ¢ mm lead/at IMHz )
Insulation : > 10T 0 ( 500VDC/ Imin )

HI-POT Test : The appearance - instruction no chauge ( 1500VDC/
Lmin / Breakdown current @ 30mA )

Contact current : 3A ( 0.6 ¢ mm lead )
Wire size acceptability : 0.3 ¢ mm ~ 0.8 ¢ mm

Note : For security purpose * please do not use high voltage on the bread
board ( AC > 50V » DC > 75V )
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DHT 11 — Datasheets

4 )

L
A SUNRDM For more products wisit our website htto:fwww sunrom.com

Document: Cratashest Date: 20-Jun-12 Model # 3732 Product's Page: www sunrom com/p-1141 him|

DHT11 - Humidity and Temperature Sensor

The DHT11 is a basic, low-cost digital temperature
and humidity sensor. It uses a capacitive humidity
sensor and a thermistor to measure the
surrounding air, and spits out a digital signal on the
data pin (no analog input pins needed).

Its fairly simple to use, but requires careful timing to
grab data. The only real downside of this sensor is
you can only get new data from it once every 2
seconds.

Features

+ Full range temperature compensated

+ Relative humidity and temperature
measurement

+ Calibrated digital signal

+ Outstanding long-term stability

+ Extra components not needed

+ Long transmission distance

+« Low power consumption

= 4 pins packaged and fully interchangeable

Details

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. 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 serial interface 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.

@ y

24| Page



-

Specifications
ltem Measurement | Humidity Temperature | Resolution Package
Range Accuracy Accuracy
DHT11 20-90%RH +5%RH 2T 1 4 Pin Single
0-50 C Row
Parameters | Conditions | Minimum | Typical Maximum
Humidity
Resolution 1%RH 1%RH 1%RH
8 Bit
Repeatability +1%RH
Accuracy 25°C +4%RH
0-50T +5%RH
Interchangeability | Fully Interchangeable
Measurement 0T 30%RH 90%RH
Range 25C 20%RH 90%RH
50°C 20%RH 80%RH
Response Time 1/e(863%)25'C, 65 108 155
(Seconds) 1m/s Air
Hysteresis +1%RH
Long-Term Typical +1%RH/year
Stability
Temperature
Resolution 158 1T 1 K]
8 Bit 8 Bit 8 Bit
Repeatability +1C
Accuracy +1C +27C
Measurement oC 50T
Range
Response Time 1/e(63%) 65 30S
(Seconds)
Ttem Condition Min Typical Max | Unit
Power supply | DC 3 5 55 V
Current supply | Measuring | 0.5 25 mA
Stand-by 100 Null 150 I
Average 0.2 Null 1 mA
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Typical Application

VDD
4.7K 1Pin
MCU DATA 2Pin DHT11
4Pin
GND

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.

SDK (Software Development Kit)

Download source code + project articles
by clicking following link

hitp-//www_sunrom.com/files/3732.zip

It contains details for AVR, PIC and
Arduino projects.

AB Sunrom Technologies Your Source for Embedded Systems Visit us at www sunrom. com )I
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Dimensions (mm)

|—12mm—|__

|5.5mm|

5.58mm s5mm 15 68mm

1pin 4pin|

Bmm

L

amm Bmm

4 b254mm 4 b 2s58mm

Front view Back view Side view
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