Beetle hybrid design – 



Tony Smith       30 Jan. 2004

Build of substrate: 

 Two, Four layer Copper/ Kapton flexible PCBs laminated either side of a central core of  high conductivity pyrolytic graphite sandwiched between  high thermal conductivity carbon fibre. Two layer fine pitch fan outs are laminated onto the basic four layer PCBs to provide aluminium wire bondable connections between the silicon die and the detector.. 
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Two PCBs will be laminated onto the thermal substrates.

Build of PCB

Four metal layers with through plated holes – tented one side with kapton layer (beetle4.drl – alternative Gerber file b8drll.lgx)  - no buried vias  (copper thickness is suggested but please advise, Ideally the copper content of the finished circuit should be as small as possible  )

Dimensions of substrate and pcb are shown in b8mech.lgx file. 

Top metal (b8m1.lgx)  - trace layer 4thou T&G 5um copper plated up to 15um Gold flash on Nickel suitable for Aluminium wire bonding. 

Kapton dielectric 50um

Metal2 (b4m2.lgx) Hatched Plane layer for power 4thou T&G 5um Copper

Kapton dielectric 75um

Metal3 (b4m3.lgx) Trace layer   4thou T&G 5um copper 

Kapton dielectric 75um 

Metal4 (b4m4.lgx) Ground plane layer 4thou T&G 5um copper plated to 15um 

Kapton dielectric 25um completely covers metal on metal4 to provide isolation from the substrate. This also prevents adhesive bleeding through vias when PCB is laminated onto the substrate.

This implies that this kapton layer is applied after the board is drilled and plated through.

A separate drilling operation will be required to open the 14 larger non electrical holes in this layer.(beetle8.drl).  

Solder mask (b8smsk.lgx) on top layer has openings over vias. This is to avoid air being trapped in the vias which would be problematic when the pcb is used in vacuum. This will probably be a photo imaged print. 

Board profile (b8rout.lgx) 

Testing

A bare board test should be done prior to laminating the PCBs to the substrates 

After lamination another bare board test will be done on each of the PCBs. 

After return from the manufacturer a sample of the assemblies will be temperature cycled to simulate component attachment and lifetime operation and returned to the manufacturer for a further test.

 Lamination 

Tabs are provided at the bottom of the PCB with holes for two 1/8 inch dowels. These correspond with holes in the substrate. The substrate has stress relieving slots around the dowel holes to allow for differential movement of the jig and the zero CTE substrate during lamination. The lamination should be done at the lowest possible temperature to minimise problems caused by differential CTEs. It would be better to cure the laminating adhesive for a longer time at a lower temperature than quickly at a high temperature.

The PCBs overhang the substrate by 1mm along the top edge and by 3mm around the semicircular cutout (note the centre of the semicircle is not aligned with the edge of either the substrate or the PCB). To support the PCB during lamination a PTFE spacer will be used to suit the 0.86 - 0.89mm substrate thickness. The spacer will be removed after lamination. 

Fan-outs – these are very fine track and gap 1.57thou. They are two layer circuits with the lower layer protruding out under the kapton of the upper layer to allow Aluminium wire bonding. to both layers.  These may be made as completely separate circuits and bonded to the above pcb after manufacture, but if the technology allows it, and the yield is not likely to be seriously compromised, then the lower layer may be integrated into the layout of the top metal layer of the pcb.  (add b8m1.lgx and b8fanm2.lgx) The outline of the circuit is contained in file b8foutl2.lgx.

.

Notes on files: lgx files are IMPERIAL embedded gerber 274x  xx.yyyy 

drl files are METRIC excellon format xxxx.yy 

mfg file containd drill sizes in IMPERIAL units 

.cwk file is a GCPREVUE 7 file containing all the above data with the drill data loaded and offset to the gerber data. 

