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CAPACITANCE

Capacitance refers to a fundamental electrical property that describes the PCB’s or its components’ ability to store 
an electric charge. It is a crucial parameter in PCB design and can have significant implications on the functionality 
and performance of electronic circuits.
Capacitance is measured in units called Farads (F), which represent the amount of charge (in Coulombs) stored per 
unit of voltage (in Volts). However, in practical PCB applications, the Farad is often too large, so capacitors are usually 
rated in smaller units like microfarads (μF), nanofarads (nF), or picofarads (pF).

Why is aspect ratio important?

1.  Drilling and Plating Process:  
	 When holes are drilled into a PCB, they are usually plated with copper to create electrical connections between 
	 different layers of the board. The aspect ratio is crucial because it affects the drilling and plating process. As the 	
	 aspect ratio increases, the plating process becomes more challenging and requires precise control. 

2.  Mechanical Strength 
 	 The aspect ratio also influences the mechanical strength of the PCB. A higher aspect ratio may lead to a thinner 	
	 trace and decrease the overall strength and rigidity of the board. On the other hand, a lower aspect ratio results 
	 in thicker traces, making the board more robust. 

3.  Heat Dissipation: 
	 PCBs with higher aspect ratios tend to have better heat dissipation capabilities due to the larger internal surface 
	 area. This can be advantageous for high-power applications that generate significant heat. 

4.  Layer Stackup Design: 
	 The aspect ratio plays a role in determining the board's layer stackup design. Higher aspect ratios may 
	 necessitate careful consideration of the dielectric materials between layers to maintain signal integrity.

Manufacturing considerations:
Manufacturers have specific limitations on aspect ratios based on their equipment and capabilities. As a rule of thumb, it 
is essential to communicate with the PCB manufacturer to understand their acceptable aspect ratio range. If the aspect 
ratio exceeds their capabilities, they may face drilling and plating challenges, leading to PCB defects.

Designers must consider the aspect ratio early in the design process to ensure that their design meets manufacturing 
and performance requirements.

In summary, the aspect ratio of a PCB is a critical design parameter that affects manufacturability, mechanical strength, 
heat dissipation, and layer stack up. Proper consideration of the aspect ratio ensures a well-designed and reliable 
printed circuit board.
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