
Shrink dimensions, boost processing speed and reduce 

sample costs  
Double-sided PCB production with ProtoLaser ST  
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Best performance with ProtoLaser ST 
Contactless PCB production with laser is attractive for many LPKF ProtoMat users as it reduces tool handling and asso-

ciated costs. On the other side, the investment in a new laser-based system used to be a difficult challenge for many 

ƻŦ ƻǳǊ ǾŀƭǳŀōƭŜ ŎǳǎǘƻƳŜǊǎΦ ²ƘŀǘΩǎ ŎƘŀƴƎŜŘΚ 

 

Last year, the first tabletop laser system, with the di-

mensions of a ProtoMat and an affordable price was in-

troduced to the market. The Plug & Play system, with 

intuitive software, rich material libraries and built-in 

evolutions based on feedback from many of existing 

ProtoLaser customers will make you an expert in a day. 

Besides eliminating the need for carbide surface milling 

tools by using a laser, your insulation channels can now 

shrink bellow 100 µm and processing times will drasti-

cally shorten, regardless of whether or not you choose 

to have a full rubout, or just simple isolation of your cir-

cuit traces. Now that you have a laser, what do you do 

ǿƛǘƘ ȅƻǳǊ ŜȄƛǎǘƛƴƎ tǊƻǘƻaŀǘΚ [ŜǘΩǎ ǘŀƪŜ ŀ ŘŜŜǇŜǊ ƭƻƻƪ 

at double-sided sample production using the new LPKF 

ProtoLaser ST. 

The Sample 

For this sample, an already known, previously used 

ŘŜƳƻ ōƻŀǊŘ ǿŀǎ ǎŜƭŜŎǘŜŘΦ LǘΩǎ ŀ он-bit ARM Cortex mi-

crocontroller environment, double-sided board with 

ǘƘŜ ŘƛƳŜƴǎƛƻƴǎ ул Ȅ мллƳƳ όŀǇǇǊƻȄΦ оέ Ȅ пέύ ǿƛǘƘ олп 

holes and vias. The ARM controller is housed in a 

LQFP48 with 0.5mm pitch. With exception of extension 

pins, all components are SMD. This board also calls for 

a solder mask. 

Necessary process steps 

A through-hole plated PCB requires the following basic 

process steps: drilling the holes to be plated, plating 

the holes, laser-etching the top and bottom layers, sur-

face finishing with soldermask and finally, cutting it out. 

Everything starts with importing CAD data. 

Data preparation 

This step starts exactly as you are used to. Import of 

CAD data to your existing LPKF CircuitPro for ProtoMat. 

Yes, that is correct - you will need your ProtoMat for 

drilling and routing as the IR-ōŀǎŜŘ tǊƻǘƻ[ŀǎŜǊ {¢Σ ƛǎƴΩǘ 

ƛŘŜŀƭ ŦƻǊ ŘǊƛƭƭƛƴƎ CwпΦ 5ƻƴΩǘ Ŧƻrget to add fiducials. For 

our report purpose, the sample is being duplicated; af-

ter plating, one will be processed using laser and sec-

ond, using ProtoMat. What we really need at this step, 

is a board outline and drilling holes, including fiducials, 

so you can skip the circuit insulation step which has the 

ƭƻƴƎŜǎǘ ŎŀƭŎǳƭŀǘƛƻƴ ǘƛƳŜΦ 5ƻƴΩǘ ŦƻǊƎŜǘ ǘƻ ǎŀǾŜ ȅƻǳǊ ƧƻōΦ 

 
Picture 1: CAM window of CircuitPro 2.7 for ProtoMat 

Drilling 

For this application report, we used the ProtoMat S104. 

LǘΩǎ ŀ Ƙƛ-end milling system from the current genera-

tion, but also an E34 or E44 will do the job. Even an 

older ProtoMat S62 model with a fiducial alignment 

camera/vision system can be upgraded with the latest 

/ƛǊŎǳƛǘtǊƻ ŀƴŘ ōǊƻǳƎƘǘ ƴŜŀǊƭȅ ǘƻ ǘƘŜ ƭŜǾŜƭ ƻŦ ǘƻŘŀȅΩǎ 

state of the art systems. A vision system is necessary to 

reposition the PCB for cutting out of the panel mechan-

ically later.  

Drilling of a single sample required 13 minutes includ-

ing fiducial holes, several different diameter drills for 

vias and TH-based holes including 3.2 mm mounting 

holes produced with a combination of 2mm drill and 

routing tool. Usually, both samples would be drilled in a 

single process, and the average processing time will be 

remarkably reduced. 


