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ABSTRACT 
 

Aims: To design and manufacture a digital lux meter to the illumination intensity (E) detection tool 
that is more efficient, relatively cheaper, and can be carried because it has a smaller shape and size 
compared to tools on the market. 
Study Design: Design of lux meter digital based on Arduino uno using an EL 7900 sensor. 
Place and Duration of Study: Physics Study Program, Faculty of Mathematics and Natural 
Sciences, Udayana University, from June 2024 to September 2024. 
Methodology: The method used is to design electronic components so that it can become a digital 
lux meter. The main processor uses Arduino. The microcontroller functions as a data processor which 
is the output of the EL 7900 sensor. The HC-SR04 sensor is a distance sensor whose function is to 
measure the distance measured on the design tool. The detection results from the sensor are then 
processed in the microcontroller and displayed on the OLED. 
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Results: Lux meter digital based on Arduino uno using EL 7900 sensors has been produced. 
The results of the research show that the further the measurement distance from the light source, 
the illumination intensity (E) decreases. This research also finds that the illumination intensity 
will increase if the source power is increased. Based on calibration testing between the design tool 
and the reference tool, it shows very good results with an error rate of 0.06%. Field test results 
showed that the level of accuracy of the illumination intensity between the design tool and the 
reference tool at a distance of 150 cm from the light source with different light source power 
reached 99.48%.  
Conclusion: In this research, digital lux meter to the illumination intensity (E) detection tool, 
relatively cheaper and can be carried because it has a smaller shape and size compared to 
tools on the market. Based on calibration testing, it shows very good results with an error rate of 
0.06%. 
 

 

Keywords: Light; distance; lux meter; EL 7900 sensor. 
 

1. INTRODUCTION 
  
Light in a room plays an important role in life. 
Lighting is one of the most important factors in 
space design [1]. Each designed room requires 
different lighting strengths to suit the needs and 
functions of the room [2]. The use of ineffective 
and inefficient room lighting can reduce comfort 
and cause waste [3,4]. Understanding lighting and 
measuring instruments for measuring lighting 
strength has not received serious attention in 
society, especially among the public. 
Technological advances have brought us to an 
era where sophisticated sensors play an 
important role in understanding and utilizing the 
surrounding environment. One of the crucial 
sensors in many applications is the light sensor, 
which allows us to measure the lighting strength 
around us with very accurate precision. The 
measuring instrument for lighting strength in a 
room is a lux meter [5]. The unit of measurement 
for a lux meter is lux. Lux meters are equipped 
with light sensors that are sensitive to changes in 
the amount of light received. All lux meters 
consist of a frame, a sensor with a photocell, and 
a panel layer. The sensor is placed on the light 
source to be measured [6]. Based on the 
description above, this study aims to design and 
manufacture a digital lux meter based on the 
EL7900 light sensor as the main focus of 
exploration and innovation in lighting strength. 
 

1.1 Sensor Photodiode EL7900 
 
The EL7900 photodiode is a light detector that 
converts light intensity into electric current. The 
EL7900 photodiode is packaged in an integrated 
circuit (IC) that contains a combination of a 
photodiode and a current amplifier. This detector is 
capable of detecting light intensity with a range 
between 1 lux to 8,000 lux and requires a power 
supply between 2.7 V to 5.5 V. Pin assignment 

and spectral response of the EL7900 photodiode 
The EL7900 photodiode is a light detector that 
converts light intensity into electric current [7]. 
The EL7900 photodiode is packaged in an 
integrated circuit (IC) that contains a combination 
of a photodiode and a current amplifier. This 
detector is capable of detecting light intensity 
with a range between 1 lux to 8,000 lux and 
requires a power supply between 2.7 V to 5.5 V. 
Pin assignment and spectral response of the 
EL7900 photodiode. 
 

1.2 Arduino Uno R3 
 

Arduino Uno R3 is a microcontroller development 
board based on the ATmega328P chip. Arduino 
Uno R3 has 14 digital input/output (I / O) pins, 
where 14 of which can be used as PWM outputs 
including (pins 0 to 13), and 6 analog input pins, 
using16 MHz crystals including pins A0 to A5, 
USB connection, power jack, ICSP header and 
reset button. These are all that are needed to 
support a microcontroller circuit [8,9]. 
 

1.3 Organic Light Emitting Diode (OLED) 
 

Organic light emitting diode is one of the 
technologies for flat light emitting media. In 
OLED, the emissive electroluminescent layer is a 
sheet of organic compounds that will emit light 
when passed through an electric current. OLED 
technology was developed to obtain a wide, 
flexible, cost-effective, and efficient display for 
various display purposes. The number of colors 
of light emitted by OLED devices extends from 
one color to several colors [10].  
 

2. METHODOLOGY 
 

2.1 Design of System 
 

The design diagram for the Arduino-based digital 
lux meter research using the EL7900 Photodiode   
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Fig. 1. Block diagram of measuring instrument design 
 

sensor is shown in Fig. 1. The block diagram in  
Fig. 1 begins with the L7900 Photodiode sensor 
which converts the input signal in the form of light 
intensity into an analog signal in the form of 
voltage. Furthermore, this signal is sent to the 
ATmega328P microcontroller located on the 
Arduino Uno R3 board. This data or signal is 
processed by the embedded program code on the 
microcontroller. The processed data is then 
displayed on OLED in the form of light intensity 
expressed in lux units. 
 

2.2 Calibration Methods 
 
The calibration and testing process of the design 
tool is carried out by comparing the results of the 
lighting intensity measurements between the 
design tool and the standard tool. Quantitatively, 
the level of accuracy or linearity of the design 
tool is carried out by the linear regression 
process. Light intensity calibration is carried out 
with variations in distance ranging from 25 cm to 
100 cm, with an interval of 25 cm. Distance 
interval measurements are carried out for 10 
seconds each. Calibration in this study was 
carried out to determine the level of accuracy of 
the design tool with the Smart Sensor AS803 lux 
meter as a reference in understanding the 
concept of light measurement, knowing the 
lighting strength of a light source, and knowing 
the relationship between distance and lighting 
strength. In this study, a flashlight was used as a 
light source. 
 

3. RESULTS AND DISCUSSION 
 

3.1 Results 
 
Research on the design and manufacture of a lux 
meter digital based on Arduino using an EL7900 
photodiode sensor was carried out at the 
Electronics and Instrumentation Laboratory of the 
Physics Study Program, Udayana University are 
shown in Fig. 2. The function of each component 
is as follows: Arduino Uno R3 with ATmega 328P 

microcontroller is the main processor of all 
components in the circuit that functions as the 
center for processing input and output signals. 
The EL7900 sensor is a sensor that functions to 
detect light intensity. The battery functions as a 
power source for the digital lux meter. OLED 128 
x 64 is a display media that functions to display 
data reading results. The appearance of the 
designed digital lux meter is shown in Fig. 3. Fig. 
3 is the initial display of a digital lux meter based 
on Light using the EL7900 photodiode sensor. 
On the OLED the words lux meter digital are 
displayed. As for making the writing on the initial 
display, it is made in the Arduino IDE with the 
following program code. Fig. 4 shows the results 
of reading the light intensity measurement data 
displayed on the OLED with a light intensity value 
of 15.83 Lux. The program code to display the 
results of reading the measurement data is as 
follows. 
 

3.2 Discussion 
 
3.2.1 Design tool calibration 
 
The calibration and testing process of the design 
tool was carried out by comparing the results of 
the lighting strength measurements between the 
design tool and the standard tool. Calibration was 
carried out with variations in distance ranging from 
25 cm to 100 cm, with an interval of 25 cm. The 
distance interval measurement was carried out for 
10 seconds each. Calibration in this study was 
carried out to determine the level of accuracy of 
the design tool with the Smart Sensor AS803 lux 
meter as a reference. In this study, a flashlight 
was used as a light source. The measurement 
results are shown in Table 1. 
 
Table 1 shows the value of the illumination 
intensity (E) at 25 cm of the reference tool is 348 
lux and the design tool is 336 lux. The value of 
the illumination intensity (E) at a distance of 50 
cm of the reference tool is 247 lux and the 
design tool is 232 lux. while the illumination 
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intensity at a distance of 75 cm of the reference 
tool is 173 lux and the design tool is 165 lux and 
the illumination intensity at a distance of 100 cm 
of the reference tool is 107 lux and the design 
tool is 97 lux. From this study, the further the 
distance of the light source from the measuring 
instrument, the smaller the illumination intensity 
value obtained. This is by the formula of 
illumination intensity is inversely proportional to 
distance, meaning that if the distance is greater, 
the value of the illumination intensity of the light 
will be smaller. Likewise, vice versa, if the 
distance is smaller, the value of the illumination 
intensity of the light will be greater. In theory, the   
illumination intensity (E) in a plane because the 
light source with an intensity I, decreases with 
the square of the distance between the light 
source and the plane [11], mathematically it can 
be written with the equation: 
 

E=I/r2                                                          (1) 
 

Where E is the illuminance (lux), I is the luminous 
intensity (candela = cd) / (lumens = lm) and r is the 
distance of the plane from the light source (m). In 
theory, candela is a measure of light intensity in 
a certain direction or angle, for example, light from 
a flashlight, or a laser whose measurement is 
focused in a certain direction, while lumens are 
the total light produced by a light source without 
taking into account the direction and angle of the 
light source, for example measuring TL lamps, 
LEDs [12]. 
 

 
 

Fig. 2. Result of design tool 
 

 
 
Fig. 3. Results of Reading Measurement Data 

for Design Tools 
 

To determine the level of accuracy of the design 
tool with the reference tool is shown in a 
regression graph as in Fig. 4, showing the level of 
accuracy between the design tool and the 
reference tool is very good with a coefficient of 
determination R2 = 0.9994, meaning that the level 
of conformity at the time of measurement reaches 
99.94%. Fig. 5 is a correlation graph of 
measurements between the reference tool and 
the design tool. Fig. 5 shows a decrease in 
lighting intensity (E) has the same pattern 
between the design tool and the reference tool 
along with the increase in the measurement 
distance from the light source. There are 
differences in measurement results between the 
design tool and the reference tool. Several 
factors cause differences in measurement 
readings including tool distance, time, and 
observation eye. Stating that observation time 
affects the magnitude of the light intensity, the 
longer the measurement, the more fluctuating 
value, meaning that the detected light becomes 
unstable [13]. 
 

3.2.2 Implementation of design tools 
 

The application of the design tool is carried out 
using TL lamps with varying lamp power. The 
results of the study show that the lighting intensity 
(E) with varying lamp power at a distance of 150 
cm from the light source as in Table 2. 

 

Table 1. The lighting intensity value of the standard reference tool with the design tool 
 

No Distance (cm) Illumination strength (E) 
reference device (lux) 

Illumination strength (E) 
design tool (lux) 

1 25 348 336 
2 50 247 232 
3 75 173 165 
4 100 107 97 
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Fig. 4. Regression graph between the illumination strength (E) of the design tool and the 
reference tool at a distance of 25, 50, 75, and 100 cm from the light source 

 

 
 
Fig. 5. Calibration graph of lighting strength (E) between the design tool and the reference tool 

at a distance of 25, 50, 75, and 100 cm 
 

 
 

Fig. 6. Regression graph of the lighting strength of the design tool and the reference tool at a 
distance of 150 cm from the light source using the variation function of the light source power 
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Fig. 7. Regression graph of the lighting strength of the design tool with the reference tool at a 
distance of 150 cm from the light source, the function of the variation of the power of the light 

source 
 

Table 2. Results of measurements of lighting strength (E) at a distance of 150 cm from the 
light source, variations in light source power 

 

No Light source power 
(watts) 

Illumination strength  
(E)reference device (lux) 

Illumination strength 
(E)design tool (lux) 

1 9 97 87 
2 12 133 121 
3 15 172 160 
4 18 214 190 

 

Shows that the smaller the lamp power used, the 
smaller the lighting intensity value obtained. This is 
in accordance with the formula for lighting 
intensity is directly proportional to distance, 
meaning that if the light source power is greater, 
the light intensity value will be greater. Likewise, 
vice versa, if the light source power is smaller, 
the light intensity value will be smaller. To 
determine the level of accuracy of the design tool 
using regression as in Fig. 6, shows that when 
measuring the same distance from the light 
source (150 cm), the lighting intensity increases 
(increases) along with the increase in lamp 
power (light source), conversely the lighting 
intensity will decrease along with the decrease in 
the light source power, this is in accordance with 
the results of research by Ingram et al. [8] that 
lighting intensity depends on the source power 
and distance from the light source. To determine 
the level of accuracy of the design tool using 
regression as in Fig. 7, it shows that the level of 
accuracy of the design tool with the reference tool 
is 99.48%. which is indicated by the coefficient of 
determination R2 = 0.9948 
 

4. CONCLUSION 
 

The conclusions obtained are: 
 

1. The design and manufacture digital                      
lux meter based on Arduino Uno using                 

an EL 7900 sensor has been                   
produced. 

2. Design digital lux meter has been 
produced relatively cheaply and can be 
carried because it has a smaller shape and 
size compared to tools on the market. 

3. The level of accuracy of the illumination 
intensity between the design tool and the 
reference tool at a distance of 150 cm from 
the light source reached 99.48% 
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