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Abstract: In this era, all agencies, be it companies, offices, and industries, take
advantage of technological developments with computerized systems. This
progress gives an important role in human life. Currently, computers are not only
used to process data, they can even be used to control an electronics-based system,
such as in the field of controlling external equipment, controlling robots, electronic
equipment, and so on. Along with the development of these technologies, the
authors try to develop a type of electronic component, namely the LM35DZ
Temperature Sensor and Arduino. This research was conducted to create a system
that can measure temperature in a room using Arduino and the LM35DZ
temperature sensor as the main components. This LM35DZ temperature sensor
functions to convert the temperature scale into an electrical quantity in the form of
a voltage with a high level of precision but is very simple. Arduino functions as a
central place for processing all data and instructions, so that it can facilitate the
development of a microcontroller application, starting from writing source
programs, complications, uploading complication results and testing serial
terminals. The use of Arduino in this tool is combined with ATMEGA 328 and the
source program used is the C programming language.

Keywords: Arduino; Temperature Sensor LM35DZ; LCD; ATMEGA 328; C
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INTRODUCTION

Today the development of information and communication technology as well as science and
technology (IPTEK) is growing very rapidly. All agencies, whether a company, office, industry and other
environments, take advantage of technological developments with computerized systems. This progress gives an
important role in human life. Currently computers are not only used to process data, they can even be used to
control an electronics-based system, such as in the field of controlling external equipment, controlling robots,
electronic equipment, moving conveyors and so on. Computer performance is strived to be maximized in helping
human work. so that the ability and usability of the computer can be optimized.

Along with the development of these technologies, the authors try to develop a type of electronic
component, namely the LM35DZ Temperature Sensor. The LM35DZ temperature sensor is an electronic
component that belongs to the same family as the LM35. It has a function to convert temperature into electrical
quantities in the form of voltage.

Furthermore, the authors develop an electronic device that is Arduino. Arduino is an electronic
device that makes it easy for us to develop a microcontroller application, starting from writing source programs,
complexes, uploading the results of complications and testing in a serial terminal.

In daily activities, a person needs a comfortable place or room so that can concentrate on a particular
area of work. The place of the environment can affect one of the comfort factors in the room for activities. The
temperature and humidity in the room can affect the effectiveness of activities at work. Working at room
temperature that is hot enough, of course, the body's physical ability decreases which causes fatigue and if the
temperature in a room that is cold enough results in loss of motor flexibility in the body causing stiffness to the
physical body.

The various advantages of the microcontroller and some reason above, can be used to make an
instrument to measure room temperature. Maintaining room temperature is something that really needs to be
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done, because manual temperature measurements are very time consuming and less efficient, so a temperature
measuring instrument is needed more precise which can display the room temperature in real time.

By considering some of the things mentioned above, the author tries to apply the tool with ATMEGA
328 and the source program used is the C programming language.

LITERATURE REVIEW

ARDUINO

Arduino is a relatively easy and fast microcontroller system in making electronics and robotics
applications. The proof is that there are several robotics courses that used to work on programming using AVR.
Now it has used a programming language using arduino.

Arduino uses the AVR ATmega 328 chip which has PWM facilities, serial communication, ADC,
timer, interrupt, SPI, 12C and a direct bootloader. So that Arduino can be combined directly with other modules
or tools with different protocols. The source program used is the C programming language.

Fig.1. Arduino

LED (light Emiting Diode)

Most semiconductors emit light when energized. This burst of energy can occur in the form of
electrons, light or heat. Light Emitting Diodes (Light Emitting Diode) use this property, where the LED is a
diode mounted in a transparent case that will light up / emit light when a current is passed. By using elements
such as: gelium, arsenic and phosphorus, it can be obtained LEDs that produce red light or invisible light.

When an LED is applied forward voltage, it will emit light because the free electrons will recombine
with the holes around the junction as it moves from a higher energy level to a lower energy level.

These free electrons will release their energy in the form of radiation. Inside the LED some of this
energy difference is released as light radiation. This voltage activates the LED ranging from 1.6 volts to 2.4 volts
depending on the type. The current required is 15 mA. The cathode is a straight line, indicated by the shorter
LED leg. For more details, you can see the symbol of the diode block of the diode in the picture:

Fig.2. LED Symbol
LCD ( Liquid Cristal Display )
The Character LCD module can be easily connected to a microcontroller such as the ATMega328. The

LCD that we will practice has a display width of 2 rows and 16 columns or commonly referred to as a 2x16
Character LCD, with a 16 pin connector, which can be seen in the picture:

T T T T 1T o Se—
Fig.3. LCD Module

The character display on the LCD is set by the EN, RS and RW pins. The EN line is called Enable.
This line is used to tell the LCD that you are sending data. To send data to the LCD, through the EN program, a
logic low “0” must be made and set to the other two control lines, RS and RW. When the other two lines are
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ready, set EN to logic "1" and wait for a certain amount of time (according to the datasheet of the LCD) and then
set EN to logic low "0" again.

The RS line is the Register Select line. When RS has a low logic “0”, the data will be treated as a
command or special instruction (such as clear screen, cursor position, etc.). When RS has a high logic "1", the
data sent is text data which will be displayed on the LCD display. For example, to display the letter "T" on the
LCD screen, RS must be set to a logic high "1".

The RW line is the Read/Write control line. When RW is logic low (0), then the information on the
data bus will be written on the LCD screen. When RW has a high logic "1", then the program will read the
memory from the LCD. Whereas in general applications the RW pin is always given a low logic "0". In the end,
the data bus consists of 4 or 8 lines (depending on the operating mode selected by the user). In the case of an 8-
bit data bus, the lines are referred to as DBO to DB7.

METHOD
Tool Physical Design
In general, the physical design of this tool can be grouped into several parts, namely:
a. Arduino circuit.
b. Power Supply Circuit.
c. Relay Circuit.
d. LCD.

Fig.4. Phisycs

How the Tool Works

In the design of this tool, after the start button is pressed, the system will work automatically, where
the system works without any control or control from outside the system, control of the entire system is carried
out or controlled only through Arduino. Temperature settings are made in the program and the setting results will
be displayed on the LCD and if the temperature is above the normal batten temperature limit then the fan will
turn on. This control is carried out using a program that has been loaded on the Arduino which works in the
presence of a stimulus from outside the system. An arduino can work with a system that functions to run the
downloaded application, the performance of the program used.

This system works with a combination of inputs from outside the system which based on the
combination of these inputs the designed system can make decisions.
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Program Module

This sub-chapter describes the program module for the application of a room temperature detection
system using Arduino and LCD as output.

void loop()

{

Icd.begin(16, 2);

int adc = analogRead(0);

/lfloat suhu =(5.0 * adc * 102.0)/1024.0;
suhu= (5.0 * adc * 104.0)/1024.0;
lcd.print(" TEMPERATUR ");
Icd.setCursor (0, 1);
Icd.print(suhu);
Icd.print(myChar);

lcd.print("C");

if(suhu>=34)
digitalWrite(13,HIGH);

else digitalWrite(13,LOW);
delay(500);

}

RESULT
Arduino Circuit Testing
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Arduino Circuit Testing uses Arduino compiler software to create programs and download programs to Arduino
circuits. Tests are also carried out to find out whether the Arduino module can work properly or not. This system
will start working after the start button is pressed and the system will work automatically, where the system
works without any control or control from outside the system, control of the entire system is carried out or
controlled only through Arduino. Temperature settings are made in the program and the setting results will be
displayed on the LCD and if the temperature is above the normal temperature limit, the fan will turn on.
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Fig.5. Arduino Test
Arduino Program Testing
This test aims to find out whether the Arduino program that will be uploaded to the Arduino Uno is correct. This
test is done by means of Verify / Compile the program that has been made.
1. Type the syntax of the program in the Arduino software.

| =Bl

sketch_may03a | Arduino 0023 .

File Edit Sketch Tools Help

fge) sketch_may03b | Arduino 002:

led.print (" Praktek Kerja "); o
led.setCursor (0, 1);

lod,princ (™ Lapangan i

delay(l500)

led.begin(l6, 2); //inisialisasi LCD 16x2
led.princ(”  JURUSAN "l
led.setCursor(0, 1}; //pindsh kursor
led.print("STSTEM KOMFUTERT)
delay(1500) ;

m

lod.begin(l6, 2j;
led.print ("PENGUKURAN SUHUT) ;
led.serCursor(0, 1) //pindah kursor
led.print (" DENGAN ARDUIND “):

delay {1500} ;

‘ }

wnid Tonm i)
.

Fig.6. Program Syntax
2. After that, compile the program by clicking the sketch menu, and taking the
Verify/Compileoption, wait a moment.

*name of corresponding author
This is an Creative Commons License This work is licensed under a Creative
BY NC

Commons Attribution-NonCommercial 4.0 International License. 425



Sinkron : Jurnal dan Penelitian Teknik Informatika
Sln kron Volume 7, Number 2, April 2022 e-ISSN : 2541-2019
DOl : https://doi.org/10.33395/sinkron.v7i2.11351 p-ISSN : 2541-044X

sketch_may03b | Arduing 0023 ol e
File Edit Tools Help

Verify / Compile  Ctrl+R

Stop

Lca.p|  ShowSketch Folder Ctriek 2
led.s Import Library... »

Led.n Add File...

e Ly

led.hegingl6, 2); //inisialisssi LCD 182
led.printy”  JURUSAN  );
lod.setfursor (0, 13; //pindah kursor
led.nrint{"STSTEN  KOMPUTER") ;

e lay(1800) ¢

led.beginils, 2);
Led. print (" PENCUKURAN  SUHU™) ; L4
led.setfursor (0, 1); //pindah kursor

Led.print(” DENGAN ARDUTHO ") ;

dzlav(1500)

i

wnid Tanmil
< »

e
Fig.7. Compiling Program

3. Perform Board selection on the Arduino, and select the serial port detected by the PC

Q) shetch_mayQ3b | Arduino 0023 SO
Fie Edt Skrtch (Took) Help

Auto Format CuleT
Ascheve Sketch
Fu Encodng & Relosd

Senal Montor Curte St M

let.osint (| powd + @ Anino Uno
I o Serial Port »  Asduino Duemilsnove or Nano w/ ATmega3l8
— Anino Diecieda, Duemlanove, or Nano w! ATmegalés
Ardine Mege 2560
o Arhing Mega (ATmegel280)
Ahino Mo

Ardumo Fio
Arduno BT w/ ATmegalls
Asduine BT w/ ATmegalés
Tmegad2s

dunc

© o P10 Mini (5V, 16 M) w/ ATmegal2
e P10 Mini 5V, 16 MHe) w/ ATmegaléd
e Pre Mini (33V, 8 MHs) w/ ATmegel28

24 Ardhanc w/ ATmegaléd

IV, 8 MH) w/ ATmegals

— B
sketch_may03b | Arduine 0023 |E=SER
File Edit Sketch Help

IE‘ l Auto Format Ctrl+T
Archive Sketch
Fix Encading & Reload
led.print(” Serial Monitor Chrle Shift+ M M
leod, setlursy
led.print(" o »
del 1500
LTSN il Port v com
Led.hegintly Bum Bootlosder 4
led.print (™ - e v F

Lo, sectursor (0, 117 //pindeh Suraor
Led.print ("SISTEM  KOMPUTER") ;
delay (1500} ;

Llod.hegin (16, 2);

Led.print [("PENGUKURAN  SUHU") ; L4
lod. setCursor(d, 1); //pindsh kursor

led.print (" DENGAN ARDUIND ") ;

delsy (1500 ;

}

waid Tam iy
.

Fig.8. Board and Serial Port Selection

4. Upload the program to the Arduino uno board, select the file menu, select the upload to 1/O board
option. Wait until the upload process is complete, and do a system test.

*name of corresponding author

This is an Creative Commons License This work is licensed under a Creative
BY NG Commons Attribution-NonCommercial 4.0 International License. 426



o Sinkron : Jurnal dan Penelitian Teknik Informatika
Sln krOn Volume 7, Number 2, April 2022 e-ISSN : 2541-2019

DOl : https://doi.org/10.33395/sinkron.v7i2.11351 p-1SSN : 2541-044X
sketch_may03a | Arduino 0023 = 5 |
Edit Sketch Tools Help

New CileN
Open.. cul+0
Sketchbook 3
Examples » 0
Close CtrleW
Save Ctrl+s
Save As.. Ctrl+Shift+5 i
Uplosd to /0 Board  Ctrl+U ‘21””24'”;
Page Setup Ctrl+Shift+P
Print Cirl+p i
Preferences Ctrl+Comma
Quit culeQ

else d:guauﬁués(lj,nnm;

delay(500) g

} |l

Fig.9. Upload the program to the Arduino board

Tool physical design

FAN
Temperature
Sensor
LCD
POWER
SUPPLY
ARDUINO
AND RELAY
DISCUSSIONS

To determine the success of the system that has been designed, the results obtained are in accordance
with those hypothesized at the beginning of the research, so that this system can find out how this system works
in detecting room temperature. Many research results have been carried out, this can provide a variety of good
perceptions and new, fresh idea in terms of system creation and allow for better updates and developments in the
future.

CONCLUSION
Based on the description , it can be concluded that by utilizing a microcontroller programming using
Arduino and the LM35DZ temperature sensor can be used to make a digital room temperature measuring device.
The reading of the measurement results from the sensor can be displayed in real time via the LCD that has been
connected to the Arduino. This research can be developed using a combination of other sensors so that the
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influence of two measurement variables can be used such as temperature and humidity, temperature and color
change, and so on.
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