
Creating the circuit for the reflective colour sensor using connector block. 

The reflective optical “colour” sensor in your kit is a TCRT5000. It is used to detect  light or dark-

coloured surfaces and can be used to sense the edge of the RoboSlam arena. This sensor has two 

distinct parts. 

- An infra-red emitting diode that emits infra-red radiation towards the surface 

- A photo transistor that conducts current when reflected infra-red radiation shines onto it. 

The amount of infra-red radiation that shines back off the surface depends on the colour of the 

surface. Dark surfaces absorb infra red radiation, while light-coloured surfaces reflect it so that it 

can be picked up by the photo transistor side of the sensor and this causes the photo transistor to 

conduct. By suitable positioning of a resistor, this causes the voltage at point A in Figure 1 – the feed 

into the input of the micro, to change from approximately 0V (for black) to 3.3V ( for white) 

 

Figure 1: The TCRT5000 reflective optical sensor: operation and schematic circuit. 

The following steps illustrate the creation of the instrumentation circuit including the sensor shown 

in figure 1 above, using connector block. 

Here are the components that you will need. The orange wire is for connecting the sensor to 3.3V, 

the black, for connecting to ground and the blue wire is for sensor circuit output.  
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Connect orange blue and black wires into 3 consecutive slots on one side of the terminal block... 

 

 

 

 

 

 

Next add the TCRT5000 as shown with diode facing you and rounded edge on right, top two sensor 

pins go into “orange wire slot” (3.3v), the bottom left sensor pin goes into “blue wire slot” on far left 

and bottom right sensor pin goes into far right slot (no wire) 

 

Connect the 220Ω resistor between  diode cathode (“no wire” slot) and ground (black wire slot) as 

shown. Similarly connect the 10kΩ from the transistor emitter (blue wire slot) to ground as shown 

 

Now tighten all the screws on the connector block and connect the circuit to the battery pack – use 

the camera to check whether the infra red emitting diode is on. The led should appear in the camera 

image with a faint pinkish glow. 

Finally test the sensor by monitoring the voltage output on the blue wire while white and black 

material is passed in front of the sensor. 
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