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Tooth strip lateral positions

Measurements with the Keyence 

imaging machine at Manchester 

suggested that some boards had 

tooth strips misplaced by more than 

the 200 μm tolerance

➢ The worst out by a little over 300 

μm

This should be visible by eye when 

lined up with an in-tolerance board
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Visual inspections

➢ We used the board with UK ID 

24721 as the comparison board, 

as the Keyence measurements 

showed this tooth strip to be well 

aligned

➢ The comparison board is then 

aligned on top of this
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Visual inspections
This is an example of a ‘bad’ board

➢ UK ID 24716, showing the ‘bottom’ 

tooth strip

➢ Shifted slightly to the right

In all cases, Justin didn’t tell Hamza 

what to expect, and in all cases Hamza 

was able to identify a shift consistent 

with that seen by the Keyence
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Visual inspections
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Another example of a ‘bad’ board

➢ UK ID 20786, showing the ‘bottom’ 

tooth strip

➢ Shifted slightly to the right



Visual inspections
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An example of a good board

➢ UK ID 24723, showing the 

‘bottom’ tooth strip

➢ No visible offset



Tooth strip lateral positions

➢ We looked at five W&M boards

➢ In all cases we could could visually confirm the Keyence measurements, seeing any out-of-

tolerance offsets of tooth strips

➢ The W&M team have narrowed this down to a misalignment of the positioning lugs on one 

side of one jig

➢ PSL have a Keyence device on which they can reproduce these QC measurements
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Steps between PCBs and tooth strips

➢ W&M measurements showed all 

steps between tooth strips and PCBs 

to be less than 200 μm

➢ Sheffield rejected the majority of the 

boards for having steps greater than 

200 μm

➢ We have used the confocal 

displacement sensor (1 μm 

precision) to scan this step on three 

boards
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Examples of scans (board 18282)
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Summary of 

results
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Typically the dial indicator 

overestimates the size of the 

step with respect to the laser 

scan by some tens of μs

➢ The laser scan would have 

passed board 18282, failed 

board 20715, and would 

‘just’ have failed 23392
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