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Cable Requirements

Important Aspects of Cables and Connectors
• Must conform to Grounding/Shielding Plan

– Review by Grounding/Shielding Committee

• Must conform to Safety Standards
– Cables and Connectors should be rated/tested for conditions

• Cold Cables should be tested in Materials Test Stand

• Other aspects
– Cable strain relief

– Mechanical fit

– “Easy” to Install

– Robustness
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Shielding Cable Penetrations
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ProtoDUNE Infrastructure Grounding

Documentation gathered in dune docdb 879
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ProtoDUNE Grounding
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ProtoDUNE Grounding Points
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List of Cables which Penetrate Cryostat

APA Readout (6 APAs in ProtoDUNE)
• 20 FE Signal/Control Cables
• 20 FE Power Cables
• 10 PD Readout  Cables

Other
• Wire Bias Cables (HV)
• Drift HV
• Camera System

• Calibration systems

• Purity Monitors
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Cold FE Board Cables

Each FE Board will require two cables
• Signal/Control Cable

– 12 Differential Signal Pairs
• Will carry high speed data and control signals

• Power Cable
– Will carry power to FE Analog Mother Board and FPGA Mezzanine

• 14 wire (7 Voltage/Return Pairs)

• 20 AWG
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Current Design
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Input connectors on the 
back of the box (straight 
connector from the FEM).

Bottom edge of the box 
leak tight to trap and 
divert boil off gas

Box opening in line with 
the data cable to minimize 
cable bending

Right angle power 
connector to reduce 
box thickness

Plugged in 
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Low Voltage Cable
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Photon Detector Cables

Plan for ProtoDUNE
• Use multi‐conductor twisted pair with individual shield, 

Teflon jacket, CAT6A 
• The cable has 4 twisted pairs in one jacket 
• Plan to read out gang of 3 SiPM
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A Combined TPC + PD Nozzle

14” CF flange for the cold electronics and 
bias cables from TWO APAs

10” CF flange for the PD cables from TWO 
APAs plus 4 DB15 connectors

10” pipe, 12” CF flange for the cryostat nozzle

Lifting the field cage panels through these 
ports remains possibility.
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Integrated Cable Strain Relief and Baffle

Simple baffle plate to 
create local high velocity 
purging flow
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Baffle plug pushed into 
the crossing tube to 
create high velocity gas 
flow over extended 
distance
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CE Signal Feedthrough Flange Construction

The flange is constructed from a 
standard 14” CF flange, sliced into 
two halves, with a PCB glued in 
between.

The PCB has 40 power connectors and 
40 data connectors on the cold side.  
On the warm side,  10 edge 
connectors supply the power, and 10 
connectors link the data lines. 

12 SHV ceramic feedthroughs are 
welded on the flange.  They provide 
the bias voltages for the wire planes 
and the electron diverters.

The ribs on the flange keep the 
deformation of the PCB due to 
cryostat pressure minimal.  
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High Voltage
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APA Bias Schematic Diagram 
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Wire Bias Cables

Wire Bias Cables
• SHV connectors

• HV filter should be incorporated on APA CR Boards

• At feedthrough port we want to follow grounding/shielding guidelines
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HV System Schematic Diagram 
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HV Cable
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