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Hybrid 

· 4 layer 15 um copper,  50/100 um Kapton        

 Start material   5um  double sided copper on  50 um kapton substrate - inner insulator 100um kapton 
                                 

 Final copper thickness on all layers after plating is 15um  

could be reduced to 10um  and cross hatched to save material 
Build      
silk screen graphics for component ID 
                                  

solder mask       60um photo coverlay

Metal 1 - traces, bond pads, SMD component pads  

           copper + 3um nickel with gold flash 
          

M2 - traces 

M3 - ground plane 

M4 - power plane - not complete over whole board

complete isolating layer     60um photo coverlay 

Carbon fibre substrate 500um can be grounded 

Design rules –

  4 thou (100um) minimum track and gap 

20thou (0.5mm)  lands 8Thou (200um) holes (1500 off) 

All through vias. no buried or blind vias

Bond pads 100um *500um min  centred 1.2mm  from die

HT traces  2.4mm between exposed traces and ground

(1.2mm at connector if pins not removed)

Design features


Minimal copper coverage to optimise radiation length  

 Negligible copper inside a radius of 6cm 

Approx coverage

6cm –8cm

 M1 10%   M2 10%   M3 100%  M4 95% 

8cm to 10cm 

M1 30%  M2 5%   M3 100% M4 10%

Starred segmented ground plane – avoids common impedance coupling of readout current into front ends. 

Separate ground returns for output signals isolates output return currents from chip supply (needs floating supplies!)

Single, sensed supply for analog and digital to  chips – proven stability and minimal CM seen in SCT128 setups.

Power decoupling - two capacitor sites at each chip allows choice of paralleled different value caps to avoid resonances 

Many vias under each chip (thermal vias) to give better thermal connection to substrate.

Wide solid power stripe only under chips minimises copper 

but maintains low impedanvce distribution

Signal distribution mainly on top layer miimises capacitive load on signal lines  100 ohm termination of LVDS signals at centre of hybrid. CMOS level  control lines back terminated 50 ohms at support card. (provision on hybrid if required but watch power dissipation) 

Guarded HT line & 3 stage filter 

HT connection to backplane from trace underneath and silver loaded epoxy spots 

2 * 100 pin  0.8mm pitch connectors

2 reference / tooling holes for assy

Grounding connections on each edge to allow commoning of two back to back half modules  

Assembly and test of half module   

Discrete SMD component attach is by soldering (industry)

Test of substrate using flying probes and LCR meter (in house – under development)

Circuit  bonded to carbon fibre substrate using epoxy under vacuum 

Die attach using epoxy (iteratively at present – need known good die finally)

Bond chips – all in one go eventually – K&S 8090 Bonder learns layout 

Test die only using in house test setup ( cables exist – about to submit new support card design this week) 

Attach fanouts and detector

Bond detector and fanouts 

Test 

Associated hardware for testing 

Test cables

· 2 cables, one power and signals, one signals only

· double sided 18 um copper 100 um Kapton 

· 100 ohm differential LVDS input lines

· 50 ohm single ended CMOS I/O

· 75 ohm single ended analog outputs

· wide power and ground for min power loss in Vacuum

· 300 mm long – can be daisy chained

· allows study of performance leading to final cable design

Adapter PCB

· Standard FR4 double sided pcb

· converts 2 * 100pin connectors to 

  4 * 50pin Cannon connectors 

· compatible with  Vaccum feedthroughs

· use female Cannon for feedthroughs

· use male Cannon directly to support card 

Module test support card PCB 

Layout complete – being prepared for fabrication 

Connects to seqsi sequencer for clock and trigger drives LVDS levels to hybrid 

Slow control from PC or sequencer – drives CMOS levels to hybrid

Plug in slots (16)  for 4 channel diffl line drivers  

Vref adjust ( ref’d to hybrid ground via low current line)

