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Abstract 

Sensitivity range of IR Transmitter & Receiver Sensor influences the effectiveness of the sensor 
to detect position of a sample.  Then the purpose of this analysis is to determine the suitable 
design and specification the electronic driver of the sensor to gain appropriate sensitivity range 
for required operation. The related activities to this analysis cover electronic design concept and 
specification, calibration of design specification and evaluation on design specification for 
required application. 

Introduction 

Infrared transmitter and receiver are commonly used in engineering projects for remote control 
of objects. In this project, it basically used for distance controlling between infrared transmitter 
and receiver.  

 
Figure 1: Ir Transmitter and Receiver 

 
For the basic operation of the infrared transmitter, an electroluminescent IR LED is a product 
which requires care in use. IR LEDs are fabricated from narrow band heterostructures with 
energy gap from 0.25 to 0.4 eV. infrared transmitter emits IR rays in planar wave front manner. 
Even though infrared rays spreads in all directions, it propagates along straight line in forward 



direction. IR rays have the characteristics of producing secondary wavelets when it collides with 
any obstacles in its path. This property of IR is used here. 

 

 
 

Figure 2: IR Transmitter & Receiver 
 

When IR rays gets emitted from LED, it moves in the direction it is angled. When any obstacle 
interferes in the path, the IR rays get cut and it produces secondary wavelets which propagates 
mostly in return direction or in a direction opposite to that of the primary waves, which produces 
the net result like reflection of IR rays. 

 
As for the basic operation of the infrared receiver, infrared photo receiver is a two terminal PN 
junction device, which operates in a reverse bias. It has a small transparent window, which 
allows light to strike the PN junction. A photodiode is a type of photodetector capable of 
converting light into either current or voltage, depending upon the mode of operation. Most 
photodiodes will look similar to a light emitting diode. They will have two leads, or wires, 
coming from the bottom. The shorter end of the two is the cathode, while the longer end is the 
anode. 

 
A photodiode consists of PN junction or PIN structure. When a photon of sufficient energy 
strikes the diode, it excites an electron thereby creating a mobile electron and a positively 
charged electron hole. If the absorption occurs in the junction's depletion region, or one diffusion 
length away from it, these carriers are swept from the junction by the built-in field of the 
depletion region. Thus holes move toward the anode, and electrons toward the cathode, and a 
photocurrent is produced. 

 
 
 
 
 
 

 



Objective 

1. To determine the potential of IR sensitivity detection range. 
 

2. To determine suitable IR circuit design for application on Automatic Sample Changer. 
 

Scope of Study 

1. Influence of difference resistance value at IR Transmitter Circuit for IR Sensor 
Sensitivity Detection Range. 

2. Characterization the voltage and current value of IR Transmitter according to different 
resistance value at IR Transmitter Circuit. 

 

Methodology 

1. IR sensor circuit setup to conduct an experiment in order to determine IR sensitivity 
range. 

 
Figure 3: IR Sensor Circuit 

 
 



2. Analyze output voltage on IR Transmitter that influences IR sensitivity range. 
3. Determine the required resistance value to control output voltage of IR sensor as to fit 

with the application on Automatic Sample Changer. 
 

Result of Analysis 

By using the key variable of resistance value applied on IR Transmitter Circuit, results from the 
experiment on IR Sensor Circuit are shown detail in Table 1. 

Table 1: Parameter of IR Sensor Sensitivity Detection Range 

Resistor 
(Ω) 

Voltage (V) Current (A) Coordination  Distance 
(mm) 

Power 
(W) Error Measured Actual Error Measured Actual 

18 0 1.326 1.326 0 0.165 0.165 16-0-10 127 0.21879 
22 0 1.311 1.311 0 0.142 0.142 18-0-10 123 0.18616 
39 0.008 1.268 1.26 0 0.088 0.088 25-0-10 109 0.11088 
68 0.01 1.233 1.233 0 0.053 0.053 36-0-10 91 0.06482 
160 0.008 1.187 1.179 0 0.023 0.023 54-0-10 55 0.02712 
180 0.009 1.182 1.173 0 0.021 0.021 55-0-10 53 0.02463 
210 0.01 1.175 1.165 0 0.018 0.018 58-0-10 47 0.02097 
220 0.01 1.173 1.163 0 0.017 0.017 59-0-10 45 0.01977 
270 0.01 1.162 1.152 0 0.014 0.014 60-0-10 43 0.01613 
330 0.01 1.156 1.146 0 0.012 0.012 0-10 33 0.01375 
360 0.01 1.152 1.142 0 0.01 0.01 0-10 33 0.01142 
390 0.01 1.148 1.138 0 0.009 0.009 0-10 33 0.01024 
470 0.01 1.143 1.133 0 0.008 0.008 0-10 33 0.00106 
560 0.01 0.812 0.802 0 0 0 10 0 0.00000 

 



 

Figure 4: Relationship of Resistance – Voltage on IR Transmitter Circuit 

The graph shows the relationship between the resistance and the voltage. The higher resistance value is 
applied on IR Transmitter Circuit, the voltage across the IR Transmitter tend to decrease accordingly. 

 

Figure 5: Relationship of Resistance – Current on IR Transmitter Circuit 

The graph shows the relationship between the resistance used on the sensor and the current flow on 
the sensor. The current flows on IR Transmitter Circuit tend to decrease as increasing resistance value of 
the circuit. 



 

Figure 6: Relationship of Resistance – Distance of IR Sensor Circuit 

The graph shows the relationship between the resistance and the potential distance for range sensitivity 
between the infrared transmitter and receiver. The resistor used at the sensor affects the light intensity 
of the infrared out from the transmitter. The higher the resistance used, the shorter distance of IR 
Receiver capable to detect IR ray emitted from IR Transmitter due to lower light intensity of IR 
Transmitter. While the lower the resistance used, the longer distance of IR Receiver capable to detect IR 
ray emitted from IR Transmitter due to higher light intensity of IR Transmitter. 

 

Conclusion 

The higher resistance value of IR sensor circuit causes the lower IR sensitivity detection range 
while the lower resistance value of IR sensor circuit causes the higher IR sensitivity detection 
range. 

 

 

 

 


