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Outline

• Detector channel cabling overview

• Sample HD connectors for HV, Coax, Twinax, and LV
• Barrel Patch Panel ideas to start discussion
• Dimensional considerations for cable routing within 

1/28 segment

• Cabling req’s for each 1/28 segment

• Cable strain management ideas (HyCal example)
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Detector Cabling

1 HV cable
2 coax signal cables 
4 LV and control wires

Each det requires:
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Detector Cabling
‘Front-flush’ segment

• 8 HV +  1 spare?
• 8 coax + 1 spare? and 8 twinax + 1 spare?

--Or 16 coax + spares? (If preamps within segment)
• 32 LV and control + spares?

Each segment requires:

• Idea is to design patch-panel (PP) breakout box that 
mounts to outer aluminum of each 1/28 segment 

• The 1/28 PP box would have 4 outer connectors -- 1 for each type: HV, coax, twinax, and LV; 
there would also be a gas inlet for lightguide protection and bkgds and electronics cooling

• Some potential high density connectors have been identified and are 
discussed here

1751.3 mm
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1/28 Patch Panel Connectors (possible candidates)
• Twinax: 8 or 9 channels
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1/28 Patch Panel Connectors (possible candidates)
• Coax: 8 or 9 channels, or more
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1/28 Patch Panel Connectors (possible candidates)
• HV: 8 or 9 channels
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1/28 Patch Panel Connectors (possible candidates)
• LV/control: standard 34 channel ribbon cable
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1/28 Patch Panel Boxes (upstream face mount)
• Box dimensions are 300 by 300 by 150 mm

• One idea has connectors mounted on outer surface

• Another idea has connectors mounted on US face

• Cables would come in/out radially for both cases

• Of these two simple ideas, I think 
the outer surface connector config 
(above) is less desirable due to 
more possible interference with 
future ‘hard-back’ outer 1/28 
segment support bar that the robot 
arm attaches to…
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1/28 Patch Panel Boxes (all upstream face mount)

• PP box is open on side that faces into the barrel—to allow cables in/out

• These renders are for connectors 
mounted on US face
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1/28 Patch Panel Boxes (alternating US/DS face mount)

• PP box is mounted on US of back-flush segments and DS of front-flush segments
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Considerations for cable routing within 1/28 segment 
(to/from PP and PMT)

Front Flush

66.6 mm

1751.3 mm

18.0 mm

18.0 mm

132.0 mm 132.0 mm 132.0 mm

95.0 mm

52.0 mm
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Cable strain management example from HyCal in Hall B

1751.3 mm
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Cable strain management ideas

1751.3 mm

• Design a rigid cable support that is part of each ‘big aluminum frame’ of the two partial 
clam-shells and top arch piece (similar to HyCal’s Counter box Cable Support idea).  The cables 
that come and go from the PPs of each barrel section are rigidly fixed to this support—relieving 
all possible strain on the PP box connectors

• Question:  Do we want/need to have the cables attached to the barrel PPs when we separate 
clam-shells and top arch?
If yes, then

• There would be 3 additional ‘cable handling lift-beams or arrays’ that would be at larger 
radius and/or possibly different z that would manage the needed slack in the cables as the 
barrel sections are separated.  There would be a drape of cables between the two cable supports
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Backup (old) Slides from 
March discussion



MOLLER Hall Layout

--Two electronics huts – one 
downstream and one upstream

--Signal and HV
• 50 ft runs from detectors to 

patch panels
• 320 ft runs from patch panels 

to upstream hut (ADCs)

• 224 main detector channels
• 28 SM channels, 14 pion, 8 SAM, LAMs, 

DBMs, scanners

--LV and switching
• For powering PMT base 

relays and preAmps
• And for switching PMT 

dynode chain and preamp 
gain

Detector Cabling
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Slides from Ciprian’s Dir. Review talk (Aug 2020)

Downstream 
bunker

Upstream
bunker

8.2 x 3.2 x 6.6 m3 inside volume

2.2 x 2.5 x 3 m3 inside
(adjustable)
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Detector electronics
(Counting and GEMs)

Movement mechanism 
hut



Signal breaks and patch 
panels

~2 m

--Two patch panels for 400 det channels:
one near detectors and other in US bunker

Integration mode signals

--1.5 meter cable from PMT to pre-amp (RG-58)
--15 m cable from pre-amp to DS PP (twinax)
--100 m cable between DS-PP and US-PP (twinax)
--15 m cable from US-PP to integrateADC (twinax)

--Two patch panels for 302 det channels:
one near detectors? and other in US bunker

Counting mode signals

--15 m cable from PMT to fast-amp/DS-PP? (RG-58)
--100 m cable between DS-PP and US-PP (RG-58)
--15 m cable from US-PP to flashADC (RG-58)

• 2nd signal break at fast amplifiers located in DS bunker?

• 1st signal break at pre-amps must be close to detector
• DS-PP needs to be ‘close’ to detector—for cable relief,…

• 1st signal break at detector 1/28 segment patch panel



HV cable breakouts 
and Signal PPs

~2 m

--8 breakout boxes (48 ch each), one set located 
near detectors, the other set in US bunker

• 384 HV channels (3.5 kV / 3 mA / common floating)

--15 m cable from det segment PP to nearby BB 
(SHV-SHV)
--Two 100 m radial 52pin cables run between 
each HV BB

--Breakout boxes are made in-house and do not 
need to be in bunkers; they use passive splitters

• 400 integrating signal channels 
--10 patch panels; each accommodates 40 channels
--Can imagine 5 PPs on each side of beamline near 
detectors and 10 inside US bunker

• 302 counting signal channels 
--8 patch panels; each accommodates 40 channels
--Perhaps 4 PPs on each side of beamline near 
detectors and 8 inside US bunker (but need to 
consider fastamps here)
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=> 24 HV & signal cables and 32 ch of LV/control wiring
• 8 detectors per 1/28 segment

• Idea is to have custom patch panel mounted
on downstream end of each segment

• This is the original idea for the Pb barrel (two solid ‘clam-shells’)
• We now plan to have each 1/28 segment be a separate assembly  

Idea for cable routing at detector assembly  

• Panel could house preamps as well as small
gas manifold for dry air flow distribution

All cables can be disconnected from custom PP to 
facilitate segment install/de-install 
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Idea for cable routing from detector barrel 
to nearby patch panels (not in DS bunker)

• Integrating signals: Long cable runs go from PPs near detectors to PP’s in US bunker 
• Counting signals: Long cable runs go from Fast-amps/PPs near detectors to PP’s in US bunker 
• HV cables: Long cable runs go from PPs in US bunker to PPs near detectors

Adjustable cable strain relief 
system for clam-shell opening

DS end PPs: cables connect radially
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