Can You Laser Cut FR4?

Yes, you can laser cut FR4 as laser cutting offers a precise and clean method for shaping FR4, a
composite material commonly used in printed circuit boards (PCBs). This process stands out from
traditional techniques like routing, punching or using nippers by applying a focused beam of light to
achieve a contact-free cut. This translates to several advantages, including minimizing mechanical
stress on the FR4 and reducing dust generation, both of which can be detrimental to the delicate
components on a PCB. This is evident for projects supporting medical, aerospace and defense
related electronics that have sensitive components including sensors and laser attached to
assembled PCB’s. It is for these characteristics that PCB laser cutting technology is being more
favored over traditional methods to cut FR4, especially when circumstances arise that lean towards
advantages such as:

¢ Precision and Cleanliness: Lasers offer superior precision for cutting intricate shapes in
FR4. This is crucial for ensuring proper component placement and electrical functionality
on the PCB. Additionally, the non-contact nature of lasers minimizes dust generation, which
can cause electrical shorts and malfunctions on the delicate circuitry.

¢ Reduced Stress on Material: Milling, routing and punching can induce mechanical stress
on the FR4, potentially leading to cracks or warping. Lasers, by contrast, have minimal
impact on the material, reducing the risk of damage and ensuring the PCB maintains its
structural integrity.

¢ Flexibility and Versatility: Lasers can handle a wide range of FR4 thicknesses and complex
geometries with ease. PCB laser cutters have very small beam diameters under .001” mil or
0.0254mm. This allows for greater design freedom for PCBs and simplifies the creation of
unique features. Traditional methods might require multiple tools or limit achievable
shapes. Additionally, laser technology has the ability for laser etching PCB materials to add
part numbers, date codes and more.

o Faster Setup and Smaller Batch Efficiency: While punching might be faster for high-
volume, simple designs, laser cutting excels in smaller batches and prototypes due to
quicker setup times. This translates to faster turnaround times for contract assemblers.

e Lower Maintenance Costs: Lasers require minimal maintenance compared to traditional
methods that involve wear and tear on tools like milling heads or punch dies. This translates
to lower operating costs for the assembler in the long run.

Like all technologies, not one is the best for every project or circumstance. PCB machines used for
milling, routing, depaneling all have a long successful history in the support of PCB contract
assembly manufacturers. To keep up with the increasing designs of smaller and more complex
electronics, there is a need to have more options available. PCB laser cutting is another method
that can accomplish tasks that other methods cannot. It is a revolving process of PCB
manufacturing and contract assembly to produce the electronics we ask for and use in so many



ways. FR4 is part of this stability to this industry and being able to process boards from miniature
size to laptops and phones with laser technology is advantageous to the designers of new circuit
technology and the manufacturers tasked with manufacturing high quality products.
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