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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

Evidence of extensive research provided.

—
o
N

2. Knowledge and Understanding Skills

Evidence of planning and consideration of components to use, justification of
decisions made included. Hardware and software design provided, using 14
standard conventions and demonstrate very good understanding of the topic 20
area.

3. Cognitive and Intellectual Skills

Evidence is provided to show that the system has been tested effectively and 19
demonstrated as working as required in class. Also further discussion provides 25
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
temperature is within acceptable ranges, and when outside. Code should be 29
commented, although an extensive description of the functions of the code is 35
included in the report. Unused code that is commented out should normally be
deleted, unless it is there for testing purposes. Code is simple, but reflects
flowchart provided at design stage. 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 coherent, very fluent and is presented professionally. Throughout you
have demonstrated that you can work effectively independently.
. L Late Submission Penalties (tick if
Assessment Mark (Assessment marks are subject to ratification at the appropriate)
Exam Board. These comments and marks are to give feedback on module work 70%

and are for guidance only until they are confirmed. )

Up to 1 week late (40% Max)

Over 1 week late (0%)







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

Temperature Indication System

James Watts
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Introduction

The following report is based on the effectiveness of heating systems in my workplace
as there has been numerous questions raised regarding its efficiency in keeping the
area at a comfortable working temperature. To resolve this issue | am going to design
and construct a device capable of indicating whether the working conditions are
acceptable or not. The device will indicate to my colleagues if it is too cold, too warm
or if the temperature is within the acceptable range. The temperature indication will
need to attract attention so that any of my colleagues or myself will notice it. Therefore,
allowing an appropriate control measure can be used utilised to deal with the situation.

The report will include a detailed view the construction of the circuit, including the
components required and the programming algorithm and final code used to carry out
the monitoring of temperature as well as the testing of the final system.
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Hardware Design

The microcontroller that | have decided to use for temperature indication system is
the Orangepip Arduino board. A microcontroller is a computer which contains a
memory and is able to have inputs and outputs to and from external devices. They are
used within equipment to carry out a specific task. This is supported by Brain (No date,
How Stuff Works) who states ‘Microcontrollers are "embedded" inside some other
device (often a consumer product) so that they can control the features or actions of
the product.’ This device will be used to interact between a temperature-sensing input
and provide the appropriate output. Appendix A shows the features of the Orangepip
Arduino microcontroller.

v g?s':;e"t Buzzer LED
Indication -1 0 +1
Commissioning 0 0 0
Preference -1 0 +1
-2 0 2

Table 1 - Decision Matrix of Potential Indicators

The temperature indication device that | have chosen to produce will use a light-
emitting diode (LED) output so that my colleagues will be provided with visual
indication. The system will need to be able to visibly show whether the temperature is
too warm, too cold or within the acceptable temperature range. This will mean that
three different coloured LED’s will need to be used. Therefore, | have chosen to use a
tricolour LED which has red, green and blue colours incorporated into one device (see
Appendix C). This will save space on the breadboard and also make the circuit wiring
easier to accomplish.

The LED will require a resistor in series with the power supply to it as the
microcontroller provides a 5V supply which is too great for the LED. Therefore,
resistors will be used to lower the voltage supply to the LED to protect it from
overheating. Equation 1 shows the formula used to calculate the theoretical resistor
size that should be used in the circuit board, which is 110Q. However, to prolong life
expectancy and to reduce the heat generated from the LED; | have chosen to use a
220Q resistor.
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Equation 1 - LED Resistor Formula

Voltage Supply — LED Voltage
LED Current

LED Resistor Calculation =

19+3.2+33
Mean LED Voltage = 3 =28V
LED Resistor Size = —— 25 _ _ 1100
esistor Size = oo~ —0o—g =

The temperature detector that | have chosen to use is the DHT11 temperature sensor.

This is because it has a wide temperature measuring span of 50°C, accommodating
the temperatures that will be measured in the workplace. It is able to be powered from
a 5V (see Appendix B) supply in which the chosen microcontroller is able to provide.

Table 2 includes all of the components required to create the temperature indicator.
Figures 1 and 2 show the physical layout of the circuit that | will use within the
workplace.

Temperature Indication Circuit Components
Component Quantity
Orange-pip Arduino Microcontroller
Kingbright RGB LED
DHT11 Temperature Sensor
220Q Resistor (£5%)
Breadboard

Male to Male Jumper Cable
Table 2 - Components Table

BV FEN ISV N JE R
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Figure 1 — Temperature Indication Circuit Schematic
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Software Design

The temperature indication system must be able to notify the people in the workplace
of the current temperature conditions, showing whether the temperature is too warm,
too cold or in an acceptable range. Therefore, | must decide on appropriate
temperature band limits. As there are many employees at my place of work, it is difficult
to determine a comfortable working temperature range. Therefore, | have chosen to
use 16°C as the lower band temperature limit as it is recommended by Health and
Safety Executive (HSE). This is shown by Unknown, (No date, Health and Safety
Executive) explaining that the ‘minimum temperature in a workplace should normally
be at least 16 degrees Celsius.” However, there is no maximum working temperature
provided by the HSE. Therefore, | have asked my colleagues to carry out a survey for
the upper temperature band limit and the results are shown in figure 3 below. The
results show that 22°C is the most voted for temperature, which | will use for the
temperature indication system.

A Survey to find the Upper Temperature Boundary

Number of Votes
N

[EEN

21 22 23 24 25

Temperature (°C)

Figure 3 - Upper Temperature Limit Survey Results

Following establishing the temperature band limits for the indication system, the next

step is to design the operation of the system. The temperature indication system will
need to continuously monitor the workplace temperature and feedback information to
personnel via the LED. Figure 4 is a flow chart of the temperature indication system
operation which is used to show the sequence of events used to provide feedback.

Page 8 of 27



Page 9 of 27

Delay for 1.5 seconds
to allow system to
initialise

DHT.11
detects

temperature

Blue LED is

turned on

Temperature 222°C

Delay for 5 seconds

Green LED is

Red LED is
turned on

4

turned on

Figure 4 — Operational Flow Chart



Circuit Test Report

Temperature Indication System Circuit Test Plan

Component Check

Component: Orangepip Arduino Microcontroller

Is the microcontroller the correct type? | Yes v | No Initial | JW

Component passed? _ Yes v/ | No Initial | JW

Component: DHT11 Temperature Sensor

:; ;gg temperature sensor the correct Yes| ~ | No initial | Jw

Component passed? Yes| + | No Initial | JW
Component: Tricolour LED

Is the LED the correct type? Yes| « | No Initial | JW

Component passed? Yes| v | No Initial | JW
Component: 22052 Resistors

Are the resistors the correct type? Yes| «~ | No Initial | JW

Component passed? Yes v | No Initial | JW
"Component: Male to Male Jumper Leads

Are the jumper leads the correct type? Yes v | No Initial | JW

Component passed? Yes| v | No Initial | JW

Circuit Visual Inspection

All components installed? Yes v | No Initial | JW

Component polarity correct? Yes v | No Initial | JW

All connections tight? Yes v No Initial | JW

Any short circuits? Yes No v/ | Initial | JW

Any open circuits? Yes No v | Initial | JW

Final Circuit Inspection
Circuit Passed [Yes | v | No [ Initial [ JW

Table 3 — Testing of Circuit
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Testing of Temperature Indication System

The following tests were carried out by subjecting the temperature sensor to
conditions in each of the temperature zones. The serial monitor was used to measure
the temperature whilst checking that the correct LED colour was present.

Below Normal Temperature Conditions
Temperature LED Colour Passed
16 Blue v
15 Blue v
14 Blue v
Mormal Temperature Conditions
Temperature LED Colour Passed
17 Green v
19 Green v
21 Green v
Above Normal Temperature Conditions
Temperature LED Colour Passed
22 Red v
30 Red v
41 Red v

Table 4 — Functional Testing

The results obtained in table 4 shows that the temperature indication system has
proven to be a success. This is because the correct LED colour is illuminated
according the temperature that the DHT11 temperature sensor is exposed to.
Evidence is provided from figures 5-10 showing the temperature measurements by
using the serial monitor display. This is used to print the temperature and humidity
measured by the DHT11 temperature sensor. The figures also show the LED colour
compared to the temperature reading to verify that the temperature indication system
is functioning correctly.
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Figure 5 - Serial Monitor Results for Lower Temperature Band

Figure 6 — Blue LED displayed for Lower Temperature Band
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Figure 7 - Serial Monitor Results for Normal Temperature Conditions

Figure 8 — Green LED Displayed for Normal Temperature Conditions
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Figure 9 - Serial Monitor Results for Lower Temperature Band

Figure 10 - Red LED Displayed for Upper Temperature Band
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Documentation

const int Rled = 117
const int Gled = 107
const int Bled = 97
const int LIGHT = 07
const int MIN_TEMP = 1&;
const int MRX TEMP = 22;
int wal = 07

#include "dht.h"
#define dht_pin RO
dht DHT;

volid setup() [

Serial.begin (9600} ;

delay(500);//Delay to let system boot
Serial.println("DHT1l Humidity & temperature Sensor\n\n");
delay (1000} ;//Wait before accessing Senscr

pinMode (Rled, OUTEUT);
pinMode (Gled, OUTEUT);
pinMode (Bled, OUTFUT);

wvoid loop() {
DHT.readll (dht_pin);

Serial.print {"Current humidity = "};:

Serial.print (DHT.humidity) ;

Serial.print("% ");

Serial.print ("temperature = ");

Serial.print (DHI.temperature);

Serial.println{"C ");

val=DHT.temperature;

delay(5000); //Wait 5 seconds before accessing sensor again.

if (wval »= MAX TEMP)

{

analogWrite (Rled, 255);
analogWrite (Gled, 0);
analogWrite (Bled, 0);
//digitalWrite (Rled, HIGH);
f/digitalWrite (Gled, LOW);
f/fdigitalWrite (Bled, LOW);
}

glss 1f (val <= MIN_TEMF)

analogWrite (Rled, 0);
analogWrite (Gled, 0);
analogWrite {(Bled, 255);
ffdigitalWrite (Rled, LOW);
f/digitalWrite (Gled, LOW);
//digitalWrite (Bled, HIGH):
}

glss //if (val =>1&é || wal<22)
{

analogWrite {(Rled, 0);
analogWrite (Gled, 255);
analogWrite (Bled, 0);
f/digitalWrite (Rled, LOW):
f/digitalWrite (Gled, HIGH);
f/digitalWrite (Bled, LOW);
}

Figure 11 - Temperature Indication System Code
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Figure 11 above shows the coding of the system. The first part of the code is the
variable declaration section where the variables are assigned to the microcontroller.
This includes the external hardware connected into the microcontroller such as the
DHT11 temperature indicator as shown by saying ‘#include "dht.h"™. This allows the
extension header file to be used within the program so that the sensor is able to
function. The ‘#define dht_pin A0’ is used to change the name in the program to the
value measured by the component which is an input via the AO pin. Therefore when
the name is used within the code, the pre-processor will change the name to the
temperature being measured by the DHT11. The output pins are assigned to the LED’s
using ‘const int Rled = 11;’ which is used to assign an LED with a read-only pin. The
temperature band boundaries are also assigned during this section so that if the limits
need to be changed, it can be achieved here as it is clearly shown.

The void setup section is where the actions only take place a single time so it is used

for the initiation of the microcontroller and the temperature sensor. The temperature
sensor requires a specific signal transmission rate (baud) so that it is able to
communicate with the microcontroller. For this reason, ‘Serial.begin(9600);’ is used to
establish the transmission rate between the DHT11 and microcontroller. As the serial
monitor is used to compare the measured temperature against the LED colour, a title
is used to show what is being measured. This is achieved by using
‘Serial.printin("DHT11 Humidity & temperature Sensor\n\n");. The pins are also
assigned as an output in this section as they go to the LED’s which are used for
indication purposes only.

The void loop section is where its contents run continuously until the system is turned

off. This allows the temperature sensor to repeatedly scan for temperature and
humidity, whilst displaying the results on the serial monitor by using the print function.
The measured temperature has been assigned with a variable name
‘val=DHT.temperature;’. This is then able to be incorporated within the indication
system by stating the maximum and minimum temperature values at the variable
declaration section. This can then be used to illuminate the appropriate LED by using
multiple if statements and setting temperature boundaries and setting the appropriate
LED to be turned on. However, the LED indication is only registering temperature and
not humidity. This is achieved using the analogWrite which outputs a voltage to a
selected pin. The voltage can be changed by altering the scale reading but 255 is the
maximum output level for the LED.
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System Explanation

The software uses the processed values from the temperature sensor to carry
out a designated output which is dependent on the written code. The written
code is compiled and transformed into a format that the microcontroller can
perform. This is supported by Burgess (1999, p.6) stating ‘a compiler which takes
the typed source program and converts it into an object file that the computer can
execute.” The complier is used to search for any errors within the code that will cause
the programme not to run. Once the code has been compiled and error free, it can
then be exported to the microcontroller which uses a variety of logic gates to achieve
the correct output which is specific to the code. For example, the green LED is
illuminated when the temperature is greater than 16 and less than 22, ‘else //if (val >16
|| val<22)'. This is an example of an AND gate because the value needs to be greater
than 16 but less than 22 for the green LED to be illuminated.

The microcontroller is able to receive discrete and analogue signals from external
devices such as the DHT11 temperature sensor. However, the microcontroller is
unable to register a temperature reading with respect to change in voltage. Therefore,
it converts the analogue signal into a binary signal, enabling the microcontroller to
understand the information, allowing it to be utilised. This is supported by Unknown,
(No date, Arduino) explaining that ‘Arduino boards contain a multichannel, 10-bit
analogue to digital converter. This means that it will map input voltages between
0 and the operating voltage ... into integer values’.
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Evaluation

Now that | have completed the project which was to design and create a simple, yet
effective system that monitors the room temperature and informs personnel of the
working conditions. | am now able to evaluate the whole process from designing up
until the testing of the finished system.

On completion of coding, circuit testing was performed and the results are shown in
table 3. This was carried out to verify that if there were any faults with the program, it
would be within the code as the circuit had already been tested, saving time when fault
finding. The functional testing of the system shown in table 4, demonstrates that the
system worked accordingly. This is because the associated LED with the temperature
zone was illuminated.

On the whole, | feel that even though the project was a success as the specification
contents were achieved, the system could still be improved. This is because in a busy
workplace the LED may become unnoticed so a cluster of LED’s would be more
effective when indicating personnel. It would be beneficial if the cluster of LED’s were
housed in a suitable enclosure to protect the components from being damaged. It
would also be advantageous if the system was portable by using a DC battery supply,
enabling the system to move around the workplace without the need of a fixed power
supply. With regards to the coding, | feel that the delay of five seconds is too short
between in scan of the temperature and think that a scanning interval of one minute
would be more suitable for the system. The system could be improved by adding a
keypad allowing individuals to change the upper and lower band temperatures without
the need of myself to change the code to carry out this change. | think that a
sounder/buzzer would improve the system if it were to be used alongside the LED
indication so that the system would still be detected if visual indication was to be
accidently covered by an object. However, if the workplace was to become noisy,
restricting the ability for someone to hear the sounder/buzzer the LED indicator would
be seen.
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Appendix B — DHT11 Datasheet
Digital-output relative humidity & temperature
sensor/module — DHT11

Resisitive-type humidity and temperature module/sensor

1. Feature & Application:

* Full range temperatire compensated ¥ Relative humidity and temperature measurement
* Cahbrated digital signal  *Oufstanding long-term stability *Extra components not needed
* Long transmission distance * Low power consumphion *4 pms packaged and fully
interchangzeable

2. Description:

DHTI1] output calibrated digital signal. It uhibzes exchisive digital-signal-collecting-techmque
and humidity sensing technology, assurng ifs reliability and stability. Its sensing elements is
commected with 8-bit single-chip computer.

Every sensor of this model 15 temperatre compensated and cabibrated in accwrate calibration
chamber and the cabbration-coefficient 15 saved in OTP mermory.

Smzll size & low consumption & long transmission distance(2(m) enable DHT11 to be smted
in all kinds of harsh application occasions. Smgle-row packaged wath four pms, making the
commection very convenisnt.
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3. Techmical Specification:

Model DHT11
Power supply 3-35VDC
[ Ouput sigmal digital szl vis single s
Senzing alement Polvmer resistor
MMeasuring range bumadity 20-90%ERH;
temperatura 0-50 Celzims
Acowracy bumdity +-4%FH (ddax +-5%BH]);
temperature +-2.0Celsius
Fesolution or | humidity 1% EH; temperature .1 Calsius
Repeatability ity +- 1 5eR. temperatze +-1 Celsius
Humudity hysteresis +1%EH
Longs-term Stabulity +-0.5%RHvear
Sensing period Average: 15
Inferchanzeabulity fully inferchanzeable
Dhmensions size 12%15.5%3 Smm

4. Dimensions: (unit-—mim)

—12mm— ——12rmm—o|
amim .S
1pin |_ B
Emm Bmm

4 p25imm
&

&

Front view Side view
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5. Typical application

W W
5K ‘ 1Fin

MCU | —L2a 22 | DHT12
4Fin
GMND
B 7Y 57 B FB B

3Pin-NULL, MCU=Microcomputer or single-chip computer

6. Operating specifications:
(1) Power and Pins

Power's voltage should be 3-5.5V DC. When power 1s supplied fo sensor, don't send any
instruction to the sensor within one second to pass unstable status. One capacitor valued 100nF
can be added between VDD and GND for power filtenng.

(2} Commumnication and signal
Single-bus data 15 used for commmunication between MCU and DHT11.

7. Electrical Characteristics:

Ttem Condition Min Typical Max [ Umt

Power supply | DC 3 5 5.5 v

Current supply | Measwing 0.3 2.3 mi
Stamd-by 100 Null 150 i
Average 02 Mull 1 mbi
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Appendix C — Tricolour LED Datasheet
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