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APA boards

Ø Geometry boards

Ø G-bias boards

Ø CR boards

Ø Adaptor boards

Ø SHV boards
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Head-end board stack
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G-U-V-X board stack

G-bias board

CR board

Adaptor board 
connects on here

SHV board



Boards required

Ø This is the 
ProtoDUNE board 
spreadsheet, but I 
don’t think anything 
has changed
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Electrical requirements

Geometry boards are 
relatively simple

Ø Continuity along traces
Ø Isolation between traces 

(0.5 nA)
Ø Separation requirements 

between adjacent traces to 
allow 400 V difference for 
tension testing
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X-layer head board



Electrical requirements
CR boards

Ø Stringent leakage 
requirements between 
channels: 0.5 nA

Ø Requirement on 
component 
attachment to survive 
cool-down (normal 
amounts of solder are 
insufficient)
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Geometry requirements

Ø Spacing between solder pads sets in-layer 
wire pitch
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Geometry requirements

Board thicknesses set the 
inter-plane wire spacing

Ø Overall board thickness 
and machining of grooves
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Geometry requirements

ØVarious grooves in the boards
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V head V wrap



Geometry requirements

Ø Positions of pins for connections to adjacent 
boards

Ø Positions of various large and small holes to 
match up with features in the APA frames
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Tooth strips

ØSet the wire spacing on the wrap boards 11



Requirements document

Andrew Laundrie, Jeff Nelson and I have been 
tasked with writing a requirements document 
for these boards

ØFor the APA electrical review at PSL in November
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