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Hole registration accuracy in modern PCB systems is becoming increasingly more 
demanding, particularly in smaller micro-via and densely populated technologies such as 
BGA and CSP boards, where a requirement of Cpk > 5 is increasingly common.  In 
‘standard’ PCBs, it is not uncommon to have a positioning accuracy requirement of 30µm
maximum deviation, with repeatability well inside this. For such high levels of Cpk
requirement, only a small portion of this tolerance band is available, and ‘stray’ holes 
approaching the USL and LSL will disproportionately skew the capability figures in a 
negative direction. 

In the examples given throughout this presentation, using the more practical case 
scenarios rather than the worst case possibilities, a total potential error of 36µm – of 
which 5µm is due to the spindle at critical frequency - could be transferred to the top layer 
of the board. When through this region, with the spindle running at its design speed, the 
runout contribution will be in the order of <2µm.  Allowing for uncertainty, and for care 
taken in every aspect of set-up, even if only one third of this tolerance is used in a 
reasonably centred process, the Cpk will be in the region 1.8 to 2.2, which is still well 
below many drillers’ expectations.  

In conclusion, great care should be taken when assigning Cpk values to controlled 
processes where a combination of contributing factors can be found. 
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