K5-0 constructor notes             – hole sizes and changes to circuit since last release (K4) 

Experience with the previous design has prompted some changes to the design of the new K5 design, which may impact on the construction.

Overlaps and jigging issues

1) Top overlap of circuit 

The circuit overlaps the substrate by 1mm at the top of the design. In the last batch the spacer keeping the overlap apart was omitted and the circuit was bent over the edges causing some cracks and breaks in the metallisation. 

(reinstate spacer at top edge .

2) Overlap in cutouts

In the cutout at the sides of the substrate the circuit outline has changed and now overlaps the substrate by 1mm whereas it followed the profile of the substrate before. I understand a spacer was originally made to fit into the cutouts but after a prototype substrate was supplied without the cutout this spacer was dispensed with in subsequent boards. Whilst this had no obvious consequence on the old design the new design will require a spacer here to avoid the circuit being deformed over the edge of the substrate  





( Reinstate spacer in cutout.
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3) Substrate kits now have wider borders of Carbon fibre so new jigging may be required for pressing the substrates. These wider borders may be used for jigging purposes if required but please note that any jigging pins placed in the borders must be stress relieved as in the corners of the substrate in order to avoid differential CTE’s imposing stress on the circuit and substrate – please submit any proposal for agreement before proceeding.

Drilling of holes – Note that this discussion refers only to non metallised holes and not vias.

1) It has been proposed that the construction sequence be modified. In previous versions,  2mm dowel holes (A) were drilled in the circuit and the substrate independently, however because of slight misalignment and circuit shrinkage, when the circuits were laminated there was a certain amount of movement of the kapton into the holes which then required to be opened with a drill to the final size. It is not possible simply to drill larger holes in the kapton at these locations as this would leave a sunken area around the holes which may cause difficulty when pitch adapters are attached. A suggested solution is that these holes are not drilled in the substrate or the circuit until after lamination which would give an improved finish to the holes. 
( Drill 2mm dowel holes (A) after lamination using the corner tooling holes (E) as a reference.
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2)  Holes (B) are 3mm and used as tooling holes for wire-bonding and final module construction. The arguments for the final drilling of these as a separate operation after bonding of the circuits to the substrates as outlined in 1) for the 2mm dowel holes also apply here.  
( Drill 3mm jigging holes (B) after lamination using corner tooling holes (E) as a reference.

3) Holes for the connector positioning (C and D) present a different problem. They need to be drilled in the circuit to accommodate the location pins of the connector which are of different sizes (0.8mm and 1.2mm). However when two circuits are laminated back to back onto the substrate then holes C are opposite holes D in the circuit on the opposite side. Therefore it is not possible to drill these holes after lamination of the circuits to the substrate and so a suitable hole must be drilled in the substrate before lamination. Ideally the hole in the substrate would be as small as possible and equal to the larger of these holes (C = 1.2mm) to avoid the circuit sinking into the holes where the hole in the kapton is smaller. Previous versions of the substrate have used 2mm her to accommodate some misalignment or shrinkage of the circuit. This has caused problems because of the circuit sinking and the very short location pins not engaging in the kapton making it difficult to align the connectors. It is proposed to make the hole in the substrate 1.5 mm to try to alleviate this problem. 
( Drill 1.5mm connector alignment holes C and D in circuit before lamination in sizes 1.2 and 0.8mm and holes C and D at 1.5mm in substrate before lamination at the same time as the substrate is profiled and tooling holes (E) are drilled. 

4) Holes F are 3mm and used for cooling attachment. The circuit does not cover these holes and these can be drilled either before or after lamination.
NOTE – IMPORTANT – these holes have moved slightly upwards compared to the previous design – the new holes and old holes overlap and may result in drill breakage if the new holes are drilled in old substrates which already have holes

DRILL and ROUT FILES

If original drilling regime is used:

K5-0cct.drl (contains all the drill holes for the circuit assuming that the        construction is done in the original way and no drilling is done after lamination.

K5-0sub.drl (contains the drill holes for the substrate assuming that the construction is done in the original way and no drilling is done after lamination.

If three drilling operations are used: 

K5-0ccta.drl ( contains drill holes for the circuit if final drilling of dowel holes is done after lamination

K5-0suba.drl ( contains drill holes for the substrate and assumes that the 3mm cooling holes (F) are drilled in the substrate at the same time as the tooling holes and connector location holes are drilled in the substrate.

K5-0hyba.drl (contains drill holes for drilling remaining holes in completed laminated hybrid – Note: also has holes at existing corner tooling holes – CAUTION – do not drill into the dowels!                        

    Routing files

K5-0rout.lgx contains rout profile of circuit in Gerber format

K5-0sout.lgx contains rout profile of substrate in Gerber format

Table of drill sizes 

	

Circuit

substrate
assembly

	holes

	

	A

-------

--------

2mm

	

	B

-------

--------

3mm

	

	C

1.2mm

1.5mm



	

	D

0.8mm

1.5mm

	

	E

1/8th”

1/8th”          or as req’d by manf’r

	

	F

 N/A

3mm


K5-0hyb.mfg contains tool numbers and drill sizes


TOOL LIST 

TOOL             SIZE     

   1             0.012      vias

   2             0.032      connector location (0.8mm)

   3             0.048      connector location (1.2mm)

   4   not used

   5             0.080      2mm dowel holes for pitch adapter placement

   6             0.200      clearance hole in kapton around 3mm dowels    

   7             0.125      1/8th” manufacturers tooling hole in corners    

   8             0.119
    3mm dowel holes

   9             0.060      1.5mm holes in substrate under connector location holes







