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INTISARI 

 

Sistem akuisisi data suhu menjadi satu hal yang sangat penting dalam kegiatan 
perindustrian, karena merupakan sebagian kecil dari sebuah proses kontrol. Berkenaan 
dengan pentingnya sistem, maka dilakukan perancangan sistem akusisi data suhu yang 
mampu melakukan kegiatan monitoring suhu suatu plant. Data yang akan diukur 
merupakan sebuah besaran fisis temperature sehingga untuk dapat diolah dan ditampilkan 
dalam bentuk sistem elektris digunakan sensor suhu LM35 yang mampu mengkonversi 
besaran tersebut dengan kenaikan 10mV/ºC. Untuk dapat merancang sistem maka 
pertama kali dilakukan proses mengubah suhu menjadi tegangan analog menggunakan 
sensor suhu LM35. Setelah melalui proses pengkondisian sinyal  tegangan analog diubah 
menjadi data digital menggunakan ADC. Data digital yang diperoleh kemudian diolah 
oleh Mikrokontroller ATmega8535 dan ditampilkan, sehingga didapatkan suatu informasi 
mengenai suhu plant dengan satuan ºC pada sebuah LCD dan PC. Dari perancangan 
sistem akuisisi data suhu didapatkan hasil bahwa sistem ini memiliki kemampuan untuk 
mengukur suhu dari 20ºC sampai 80ºC dengan error rata-rata penunjukan suhu sebesar 
0,1 dan tingkat keberhasilan 99 %. 

 

Kata kunci : Mikrokontroler8535, Suhu, Industri, LM35 

 

ABSTRACT 

 

system monytoring temperature data is one matter of vital importance in 
industrial activity, because be a part little from a control process. with reference to the 
important system, so done system planning monytoring temperature data that can to do 
activity monitoring temperature a plant. data that be measuresed to be a element fists 
temperature so that to changeable and displayed in the form of electrical system is used 
temperature sensor LM35 that can to convert element with increase 10mv/ºc. to can 
design system so first time be done process change temperature be analog tension use 
temperature sensor LM35. after pass process  analog tension signal is changed to be 
digital data uses ADC. digital data that is got then cultivated by microcontroller 
atmega8535 and displayed, so that got a information hits temperature plant with unit ºc in 
a lcd and pc. from system planning akuisisi temperature data is got result that this system 
has ability to measuress temperature from 20ºc until 80ºc with error average temperature 
designation as big as 0,1 and success level 99 %. 

 

keyword: Mikrokontroler8535, Temperature, Industrial, LM35 



 

x 
 

DAFTAR ISI 

 

Halaman 

HALAMAN JUDUL  ................................................................................................         i 

HALAMAN PENGESAHAN I  ...............................................................................        ii 

HALAMAN PENGESAHAN II  ..............................................................................       iii 

HALAMAN PERNYATAAN ..................................................................................       iv 

HALAMAN MOTTO  ..............................................................................................        v 

HALAMAN PERSEMBAHAN  ..............................................................................       vi 

KATA PENGANTAR  ..............................................................................................      vii 

DAFTAR ISI .............................................................................................................      ix 

DAFTAR GAMBAR  ................................................................................................      xii 

DAFTAR TABEL  ....................................................................................................     xiv 

DAFTAR GRAFIK  ..................................................................................................     xv 

INTISARI ..................................................................................................................    xvii 

 

BAB    I     PENDAHULUAN  

1.1 Latar Belakang  ....................................................................................        1 

1.2 Tujuan ..................................................................................................        1 

1.3 Batasan Masalah ..................................................................................        2 



 

xi 
 

1.4 Sistematika Penulisan ...........................................................................        2 

BAB    II  LANDASAN TEORI 

2.1 Tinjauan Pustaka ...................................................................................        4 

2.2 Mikrokontroler AVR ATmega8535 .....................................................        6 

2.3 LM35 ....................................................................................................      15 

2.4 Komunikasi Serial UART.....................................................................      18 

2.5 Catu Daya .............................................................................................      21 

2.6 Bascom AVR ........................................................................................      22 

2.7 Borland Delphi .....................................................................................      25 

BAB III METODOLOGI PENELITIAN 

3.1 Analisa Kebutuhan ...............................................................................      30 

3.2 Spesifikasi .............................................................................................      30 

3.3 Perancangan Alat ..................................................................................      30 

3.4 Integrasi Sistem ....................................................................................      34 

3.5 Pengujian ..............................................................................................      35 

         3.5.1 Pengujian Ruang ....................................................................      35 

         3.5.2 Pengujian Sistem Minimum ..................................................      35 

         3.5.3 Pengujian Display LCD dan MAX232 ..................................      35 



 

xii 
 

         3.5.4 Catu Daya ..............................................................................      36 

3.6 Prototyping ...........................................................................................      36 

3.7 Validasi .................................................................................................      36 

BAB IV ANALISA 

4.1 Hasil dan Analisa Masing – Masing Blok Diagram .............................      37 

          4.1.1 Rangkaian Ruang LM35 .......................................................      37 

          4.1.2 Rangkaian Dasar Mikrokontroller ........................................      39 

          4.1.3 Rangkain LCD ......................................................................      40 

          4.1.4 Catu Daya .............................................................................      41 

 

4.2 Hasil dan Analisa Pengujian Fungsional ..............................................      44 

            4.2.1 Pengujian Ruang Pada Sebuah Ruang ................................      46 

                 4.2.1.1 Pengujian Ruang 1 ......................................................      47 

                 4.2.1.2 Pengujian Ruang 2 ......................................................      50 

                 4.2.1.3 Pengujian Ruang 3 ......................................................      52 

                 4.2.1.4 Pengujian Ruang 4 ......................................................      54 

                 4.2.1.5 Pengujian Ruang 5 ......................................................      56 

                 4.2.1.6 Pengujian Ruang 6 ......................................................      58 



 

xiii 
 

                 4.2.1.7 Pengujian Ruang 7 ......................................................      60 

                 4.2.1.8 Pengujian Ruang .........................................................      62 

            4.2.2 Pengujian Sistem Selama 12 Jam .......................................      64 

BAB V KESIMPULAN DAN SARAN 

5.1 Kesimpulan ...........................................................................................      72 

5.2 Saran .....................................................................................................      72 

DAFTAR PUSTAKA .................................................................................................      73 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

xiv 
 

DAFTAR GAMBAR 

Halaman 

Gambar 2.1 Diagram Blok ATmega 8535 ..................................................................        7 

Gambar 2.2 Konfigurasi Pin ATmega8535  ...............................................................        9 

Gambar 2.3 Konfigurasi memori Data 8535 ...............................................................      11  

Gambar 2.4 Memori Program 8535  ...........................................................................      12 

Gambar 2.5 Status Register .........................................................................................      13 

Gambar 2.6 ADC Sampling ........................................................................................      14 

Gambar 2.7 LM35 .......................................................................................................      16 

Gambar 2.8 Konektor DB9 pada PC ...........................................................................      19 

Gambar 2.9 Konfigurasi MAX232 .............................................................................      20 

Gambar 2.10 Konfigurasi Pin IC LM7805 .................................................................      21 

Gambar 2.11 IDE Bascom AVR .................................................................................      22 

Gambar 2.12 Pengaturan Chip Bascom AVR .............................................................      23 

Gambar 2.13 Pengaturan Komunikasi Bascom AVR .................................................      23 

Gambar 2.14 Tampilan IDE Delphi7 ..........................................................................      26 

Gambar 3.1 Flowchart Tahapan Penelitian ................................................................      29 

Gambar 3.2 Diagram Blok ..........................................................................................      30 



 

xv 
 

Gambar 3.3 Perancangan 1 .........................................................................................      31 

Gambar 3.4 Perancangan Ke 2 ....................................................................................      31 

Gambar 3.5 Perancangan Final ...................................................................................      32 

Gambar 3.6 Flowchart Cara Kerja Alat ......................................................................      34 

Gambar 3.7 Skema Pengujian Sensor .........................................................................      35 

Gambar 4.1 Rangkaian Sensor ....................................................................................      37 

Gambar 4.2 Output Sensor Pada Ossiloskop ..............................................................      38 

Gambar 4.3 Rangkaian Dasar ATmega8535 ..............................................................      40 

Gambar 4.4 Rangkaian LCD dan Mikro .....................................................................      41 

Gambar 4.5 Rangkaian Catu Daya ..............................................................................      42 

Gambar 4.6 Pengukuran Output Trafo ........................................................................      42 

Gambar 4.7 Tegangan Input LM7805 .........................................................................      43 

Gambar 4.8 Tegangan Output LM7805 ......................................................................      43 

Gambar 4.9  Rangkaian pengukur suhu ......................................................................      44 

 

 

 

 

 

 



 

xvi 
 

DAFTAR TABEL 

Halaman 

Tabel 2.1 Konfigurasi pin ATmega8535 ....................................................................       9 

Tabel 2.1.1 Konfigurasi pin ATmega8535 .................................................................      10 

Tabel 2.2 Konfigurasi pin RS232 ...............................................................................      19 

Tabel 4.1 Pengukuran Ruang    ...................................................................................      38 

Tabel 4.2 Pengujian Catu Daya ..................................................................................      42 

Tabel 4.3 Pengujian Ruang 1   ....................................................................................      47 

Tabel 4.4 Pengujian Ruang 2   ....................................................................................      50 

Tabel 4.5 Pengujian Ruang 3  .....................................................................................      52 

Tabel 4.6 Pengujian Ruang 4  .....................................................................................      54 

Tabel 4.7 Pengujian Ruang 5  .....................................................................................      56 

Tabel 4.8 Pengujian Ruang 6  .....................................................................................      58 

Tabel 4.9 Pengujian Ruang 7  .....................................................................................      60 

Tabel 4.10 Pengujian Ruang 8  ...................................................................................      62 

Tabel 4.11 Pengujian 12 jam ......................................................................................      64 

Tabel 4.12 Error pengukuran 12 jam ..........................................................................      65 

Tabel 4.13 % Error pengukuran 12 jam .....................................................................      66 



 

xvii 
 

Tabel 4.14 Keberhasilan sistem 12 jam ......................................................................      67 

Tabel 4.15 Nilai rata – rata masing – masing Ruang ..................................................      71 

Tabel 4.16 Nilai rata – rata pengukuran 1 hari ...........................................................      71 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

xviii 
 

DAFTAR GRAFIK 

 

Halaman 

Grafik 4.1 Uji Kestabilan sistem Ruang 1 ..................................................................      48 

Grafik 4.2 Nilai Error terhadap suhu Ruang 1 ...........................................................      49 

Grafik 4.3 Uji keberhasilan sistem Ruang 1 ...............................................................      49  

Grafik 4.4 Error tegangan Ruang 1 ............................................................................      49 

Grafik 4.5 Uji Kestabilan sistem Ruang 2 ..................................................................      51 

Grafik 4.6 Nilai Error terhadap suhu Ruang 2 ...........................................................      51 

Grafik 4.7 Uji keberhasilan sistem Ruang 2 ...............................................................      51  

Grafik 4.8 Uji Kestabilan sistem Ruang 3 ..................................................................      53 

Grafik 4.9 Nilai Error terhadap suhu Ruang 3 ...........................................................      53 

Grafik 4.10 Uji keberhasilan sistem Ruang 3 .............................................................      53  

Grafik 4.11 Uji Kestabilan sistem Ruang 4 ................................................................      55 

Grafik 4.12 Nilai Error terhadap suhu Ruang 4 .........................................................      55 

Grafik 4.13 Uji keberhasilan sistem Ruang 4 .............................................................      55  

Grafik 4.14 Uji Kestabilan sistem Ruang 5 ................................................................      57 

Grafik 4.15 Nilai Error terhadap suhu Ruang 5 .........................................................     57 

Grafik 4.16 Uji keberhasilan sistem Ruang 5 .............................................................      57  



 

xix 
 

Grafik 4.17 Uji Kestabilan sistem Ruang 6 ................................................................      59 

Grafik 4.18 Nilai Error terhadap suhu Ruang 6 .........................................................      59 

Grafik 4.19 Uji keberhasilan sistem Ruang 6 .............................................................      59 

Grafik 4.20 Uji Kestabilan sistem Ruang 7 ................................................................      61 

Grafik 4.21 Nilai Error terhadap suhu Ruang 7 .........................................................      61 

Grafik 4.22 Uji keberhasilan sistem Ruang 7 .............................................................      61  

Grafik 4.23 Uji Kestabilan sistem Ruang 8 ................................................................      63 

Grafik 4.24 Nilai Error terhadap suhu Ruang 8 .........................................................      63 

Grafik 4.25 Uji keberhasilan sistem Ruang 8 .............................................................      63  

Grafik 4.26 Perubahan suhu 12 jam ............................................................................      65 

Grafik 4.27 Error selama 12 jam ................................................................................      66 

Grafik 4.28 Nilai % Error 12 jam ...............................................................................      67 

Grafik 4.29 Uji keberhasilan sistem 12 jam ................................................................      68  

 

 


