
 

 

 

 

 

 

 

 

 

 

 

LAMPIRAN  



 
 

A. Lampiran 1 

 
 



 
 

B. Lampiran 2 

 



 
 

 



 
 

 



 
 

C. Lampiran 3 

 
 

 

 

 



 
 

D. Lampiran 4 

Data Monitoring AQMS 

  



 
 

 
  



 
 

E. Lampiran 5 

 

Hasil Pengujian Akurasi Sensor Debu PM2,5 

Jum'at, 11 Juni 2021 

Waktu Data  Data AQMS % Perbedaan 

09.00 18,875 19 -0,66 

09.30 20,375 20 1,88 

10.00 37,75 39 -3,21 

10.30 25,625 24 6,77 

11.00 26,5 26 1,92 

11.30 28,75 28 2,68 

12.00 34,5 32 7,81 

12.30 24,75 25 -1,00 

13.00 16,25 16 1,56 

13.30 18,75 19 -1,32 

14.00 13,75 13 5,77 

14.30 11,25 11 2,27 

Rata-Rata 23,09 22,67 2,04 

 

Sabtu, 12 Juni 2021 

Waktu Data Data AQMS % Perbedaan 

09.00 9,50 9 5,56 

09.30 11,75 12 -2,08 

10.00 15,00 14 7,14 

10.30 25,38 25 1,50 

11.00 32,38 33 -1,89 

11.30 37,63 39 -3,53 

12.00 39,63 40 -0,94 

12.30 46,38 47 -1,33 

13.00 32,50 33 -1,52 

13.30 29,88 31 -3,63 

14.00 26,75 26 2,88 

14.30 18,75 21 -10,71 

Rata-Rata 27,13 27,50 -0,71 

 

Minggu, 13 Juni 2021 

Waktu Data Data AQMS % Perbedaan 

09.00 16,50 16 3,13 

09.30 13,63 15 -9,17 

10.00 18,13 19 -4,61 

10.30 18,75 19 -1,32 

11.00 18,63 19 -1,97 



 
 

11.30 21,13 22 -3,98 

12.00 19,75 19 3,95 

12.30 20,38 22 -7,39 

13.00 16,25 17 -4,41 

13.30 14,88 14 6,25 

14.00 15,25 16 -4,69 

14.30 14,75 14 5,36 

Rata-rata 17,33 17,67 -1,57 

 

F. Lampiran 6 

Hasil Pengujian Akurasi Sensor Karbon Monoksida (CO) 

Jum'at, 11 Juni 2021 

Waktu Data Data AQMS % Perbedaan 

09.00 190,25 1042 -81,74 

09.30 167,75 644 -73,95 

10.00 182 501 -63,67 

10.30 179 108 65,74 

11.00 192,875 78 147,28 

11.30 179,25 146 22,77 

12.00 197 166 18,67 

12.30 202,625 140 44,73 

13.00 189,125 41 361,28 

13.30 187,25 25 649,00 

14.00 187,625 14 1240,18 

14.30 186,7955 1 18579,55 

Rata-Rata 186,80 242,17 1742,49 

 

Sabtu, 12 Juni 2021 

Waktu Data Data AQMS % Perbedaan 

09.00 182,00 20 810,00 

09.30 192,25 5 3745,00 

10.00 183,25 3 6008,33 

10.30 192,88 5 3757,50 

11.00 198,75 12 1556,25 

11.30 190,25 20 851,25 

12.00 184,75 22 739,77 

12.30 194,50 19 923,68 

13.00 192,88 25 671,50 

13.30 198,75 25 695,00 

14.00 204,25 29 604,31 

14.30 192,23 24 700,95 

Rata-Rata 192,23 17,42 1755,30 



 
 

 

Minggu, 13 Juni 2021 

Waktu Data Data AQMS % Perbedaan 

09.00 192,25 412 -53,34 

09.30 199,38 282 -29,30 

10.00 191,63 181 5,87 

10.30 182,25 127 43,50 

11.00 198,88 131 51,81 

11.30 200,13 226 -11,45 

12.00 198,38 171 16,01 

12.30 201,50 170 18,53 

13.00 199,88 108 85,07 

13.30 204,00 45 353,33 

14.00 196,38 22 792,61 

14.30 196,78 27 628,83 

Rata-rata 196,78 158,50 158,46 

 

G. Lampiran 7 

Dokumentasi Penelitian 

  
Proses menyolder mikrokontroler ESP 

32 di PCB IC 

Proses menyolder sensor di PCB IC 

  
Proses menyolder LCD dengan kabel 

jumper 

Proses menyolder LCD dengan kabel 

jumper 



 
 

  
Proses menyatukan semua komponen 

ke dalam kotak hitam 

Proses menyatukan semua komponen 

ke dalam kotak hitam 

  
Semua komponen sudah terpasang Alat selesai dirakit 

  
Proses dokumentasi alat dan bahan Proses pengujian akurasi alat 

 

H. Lampiran 8 

SOP Prototype 

Menyalakan Mesin: 

1. Letakkan mesin pada tempat yang ingin di cek kadar udaranya dengan 

syarat mesin tidak basah atau terendam air. 

2. Posisikan tombol power ke posisi “ON”. 

3. Tunggu beberapa saat hingga proses ‘starting’ selesai. 

4. Kadar CO dan PM2,5 tertera di layar 

 

Pengaturan Waktu Sampling dan Data Longger 

1. Hidupkan mesin sesuai protocol no.1 sampai no.3 

2. Tekan tombol “A”. 

3. Tekan tombol D/enter 

4. Kemudian pilih menu no.1 dengan menekan tombol “1”. 



 
 

5. Kemudian masukkan nilai waktu dengan mengetikkan 4 angka (tertampil di 

layar, hitungan waktu dalam detik), contoh jika waktu sampling dan data 

loger ingin disave setiap 5 menit maka masukkan nilai ‘0300’) 

6. Lalu tekan tombol D/enter 

(data akan di save setiap 300 detik atau 5 menit dengan jumlah rata-rata 

dari sampel per 10 detik). 

 

I. Lampiran 9 

Hasil Uji Spss 

Group Statistics 

 GRUPING N Mean Std. Deviation Std. Error Mean 

PM2.5 Prototype 36 22,51903 8,996450 1,499408 

AQMS 36 22,61111 9,150419 1,525070 

 

Independent Samples Test 

 

Levene's Test for Equality of 

Variances 

t-test for Equality of 

Means 

F Sig. t df 

PM2.5 Equal variances assumed ,006 ,939 -,043 70 

Equal variances not 

assumed 

  -,043 69,980 

 

Independent Samples Test 

 

t-test for Equality of Means 

Sig. (2-tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% 

Confidence 

Interval of the 

Difference 

Lower 

PM2.5 Equal variances assumed 
,966 -,092083 2,138706 -4,357598 

Equal variances not 

assumed 
,966 -,092083 2,138706 -4,357619 

 



 
 

 

 

 

Independent Samples Test 

 

t-test for Equality of Means 

95% Confidence Interval of 

the Difference 

Upper 

PM2.5 Equal variances assumed 4,173431 

Equal variances not assumed 4,173453 

Group Statistics 

 
GRUPING1 N Mean Std. Deviation 

Std. Error 

Mean 

CO Prototype 36 191,936819 8,2145933 1,3690989 

AQMS 36 139,361111 212,8045586 35,4674264 

 

Independent Samples Test 

 

Levene's Test for Equality of 

Variances 

t-test for Equality of 

Means 

F Sig. t df 

CO Equal variances assumed 21,720 ,000 1,481 70 

Equal variances not 

assumed 

  1,481 35,104 

 

Independent Samples Test 

 

t-test for Equality of Means 

Sig. (2-tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% 

Confidence 

Interval of the 

Difference 

Lower 

CO Equal variances assumed 
,143 52,5757083 35,4938413 -18,2145260 



 
 

Equal variances not 

assumed 
,147 52,5757083 35,4938413 -19,4729676 

 

 

 

 

Independent Samples Test 

 

t-test for Equality of Means 

95% Confidence Interval of 

the Difference 

Upper 

CO Equal variances assumed 
123,3659426 

Equal variances not assumed 124,6243842 

 

 

 

  



 
 

J. Lampiran 10 

Datasheet Mikrokontroler ESP 32 

 

Advanced Peripheral Interfaces 

• 34 × programmable GPIOs 

• 12-bit SAR ADC up to 18 

channels 
• 2 × 8-bit DAC 

• 10 × touch sensors 

• 4×SPI 
• 2×I²S 

• 2×I²C 

• 3 × UART 
• 1 host (SD/eMMC/SDIO) 

• 1 slave (SDIO/SPI) 

• Ethernet MAC interface with 

dedicated DMA and IEEE 1588 
support 

• CAN 2.0 

• IR (TX/RX) 
• Motor PWM 

• LED PWM up to 16 channels 

• Hall sensor 

 

Blok Diagram 

 
Figure 1: Functional Block Diagram 

Pin Layout 

 
Figure 2: ESP32 Pin Layout (QFN 6*6, Top View) 



 
 

 
Figure 3: ESP32 Pin Layout (QFN 5*5, Top View) 

 

Pin Description 

 



 
 

 

 
 

Power Scheme 

 



 
 

 

 
Table 3: Strapping Pins 

 
Table 4: Power Consumption by Power Modes 

 

 
 



 
 

Electrical Characteristics 
Table 5: Absolute Maximum Ratings 

 
Table 6: Recommended Operating Conditions 

 
Table 7: DC Characteristics (3.3 V, 25 °C) 

 
 

  



 
 

K. Lampiran 11 

Datasheet  Sensor MQ-7 

Spesification 

a. Standard work condition 

Symbol  Parameter name  

Technical  

condition  Remark 

Vc  circuit voltage  5V±0.1  Ac or Dc 

VH (H)  
Heating voltage 

(high)  5V±0.1  Ac or Dc 

VH (L)  
Heating voltage 

(low)  1.4V±0.1  Ac or Dc 

RL  Load resistance  Can  adjust   
        

RH  Heating resistance  33Ω±5%  Room temperature 

TH (H)  Heating time (high)  60±1 seconds   

TH (L)  Heating time (low)  90±1 seconds   

PH  

Heating 

consumption  About 350mW   

 

a. Environment conditions     

     
Symbol Parameters  Technical conditions Remark 

Tao Using temperature  -20℃-50℃   

Tas Storage temperature  -20℃-50℃ Advice  using scope 

RH Relative humidity  Less than 95%RH   

O2 

Oxygen 

concentration  21%(stand condition) Minimum value is over 2% 

    
the oxygen concentration 

can   

    affect the sensitivity   

    characteristic   

 

b. Sensitivity characteristic 

symbol Parameters Technical parameters Remark 

Rs Surface resistance  In 100ppm 

 Of sensitive body 2-20k 

Carbon 

Monoxide 

а(300/100ppm) Concentration slope rate Less than 0.5 

Rs 

(300ppm)/Rs(100

ppm) 

Standard working Temperature -20℃±2℃ relative humidity 65%± 
5%  

RL:10KΩ±5% 

condition 

 

Vc:5V±0.1V  VH:5V±0.1V  VH:1.4V±0.1V 

Preheat time No less than 48 hours Detecting range:  

  20ppm- 2000ppm carbon monoxide 

    

 

  



 
 

L. Lampiran 12 

Datasheet GP2Y1010AU0F 

 

Internal Scematic 

 
Outline Dimensions 

 
 

 

 



 
 

Absolute Maximum Ratings 

         (Ta 25 C) 
          

Parameter Symbol       Rating Unit 

Supply voltage V CC 
      

0.3 to 7 V       

*1 Input terminal voltage VLED 
    

0.3 to VCC V     

Operating temperature Topr 
     

10 to 65 C      

Soldering temperature Tsol 
     

20 to 80 C      

*1 Open drain drive input           

 

Electro-optical characteristics 

 
 

Recommended Input Condition For LED Terminal 

Parameter Symbol Value Unit 
     

Pulse Cycle T 10 1 ms 
     

Pulse Width PW 0.32 0.02 ms 
     

Operating Supply voltage VCC 5 0.5 V 
     

 

 

  



 
 

M. Lampiran13 

Datasheet LCD 

Mechanical Specification 

Overall Size 84.0*44.0 Module H2/H1 

View Area 61.0*15.8 W/OB/L 5.1/9.7 

Dot Sie 0.56*0.66 EL B/L 5.1/9.7 

Dot Pitch 0.60*0.70 LED B/L 9.4/14.0 

 

Bsolute Maximum Rating 

Item Simbol Conditions Min Max. Unit 

Power Supply Voltage Vdd-Vss - 0 7 V 

LCD Driving Supply 

Voltage 

Vdd-Vee - 0 13 V 

Input Voltage Vin - -0.3 Vdd+0.3 V 

Operating Temperature Topr Nor. 0 50 oC 

Storage Temperature Tstg Nor. -20 +70 oC 
 

 

Electrical Characteristics (Vdd = +%V, Ta =25oC) 

Item Symbol Conditions Min Typ Max

. 

Unit 

Logic Supply Voltage Vdd - 4.5 5 5 V 

*H* Input Voltage VH - 2.2 - - V 

*L* Input Voltage VL - - - 0.6 V 

*H* Output Voltage VOH - 2.4 - - V 

*L* Output Voltage VOL - - - 0.4 V 

Supplyurrent C Idd - 2 - - mA 

LCD Driving Voltage VLCD Vdd-Vo 4.3 - 4.8 V 

 

Pin Assignment 
Pin 

no 

Symbol Function Pin 

no 

Symbol Function 

1 Vss Power supply (GND) 9 DB2 Data bus line 

2 Vdd Power supply (+5V) 10 DB3 Data bus line 

3 Vo Contrast Adjust 11 DB4 Data bus line 

4 Rs Registe select signal 12 DB5 Data bus line 

5 R/W Data read/write 13 DB6 Data bus line 

6 E Enable signal 14 DB7 Data bus line 

7 DBO Data bus line 15 A Power supply for LED 

B/L (+) 

8 DB1 Data bus line 16 K Power supply for LED 

B/L (-) 

 



 
 

 
Timing Characteristics 

 
 

 

  



 
 

N. Lampiran 14 

Datasheet Keypad 

Typical Application 

 
Pin Description 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Pin Configuration 

 

 

 

 
 


