
Cooling a Three-Terminal Regulator
Aluminum Heat Sink: 
Reached 
temperatures as high 

as 104°C

Specifications of the NJM7805 Regulator

Aluminum Heatshink Quantum Cool 
Heatshink

Surface Temperature Measurement 
with Thermocouples

This experiment utilized a well-known three-terminal regulator, the NJM7805. These regulators typically 
operate by converting part of the input voltage into heat while stabilizing the output voltage, using a linear 
circuitry method (also referred to as a step-down regulator). Consequently, dissipating heat generated by 
the power transistor's voltage differential between its input and output terminals is essential. Heat sinks 
are a necessity in most applications.

Design Considerations: The relationship between power loss and the surface area of the heat sink is 
critical. For instance, the following equation illustrates the relationship between junction temperature (Tj) 
and the heat sink's thermal resistance (Rth(s-a)):

Experimental Example:

• For a load resistance conducting 0.6A, the regulator dissipates 
3.6W of heat.

• For 1A, 7W of heat must be dissipated.
This requires aluminum heat sinks with thermal resistances ranging 
from 7.1°C/W to 2.6°C/W, corresponding to considerable surface 
areas. The results demonstrate that the new Quantum Cool heat 
sink technology achieves significant thermal resistance reduction, 
effectively replicating an expansion of the flat surface area of 
aluminum heat sinks

The innovative Quantum Cool heat sink technology substantially reduces thermal resistance

Relationship Between Aluminum Plate 
Surface Area and Thermal Resistance

Thermographic Imaging:

Load Resistance

Quantum Cool 
Heatshink

Demonstration Experiment Using Quantum Cool Heat Sink Technology
Quantum Cool Heat 
Sink: Maintained a 
significantly lower 
temperature of 

82°C.

Aluminum Heatshink

Recorded surface temperature distribution.
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Power Consumption Characteristics (example provided in supplementary materials)

Ambient temperature

Infinity Heatsink


