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Schedule and cost tasks for common system

• Mechanic structure
• Support structures 
• Cooling systems  
• Cooling manifolds 

• Backend Electronics 
• High-Voltage Power Supplies 
• Low-Voltage Power Supplies 
• Patch Panels? 
• Cooling Infrastructures 
• Timing systems 

• Alignment and Database
• Computers and software 
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Backend electronic systems
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Common System Schedule/cost in the TOF Project
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EHTOF Low and High Voltage Power Supplies
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BTOF Low and High Voltage Power Supplies
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Wiener PL506 LV PS 
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Wiener MPOD HV PS 
with 500V

• Multichannel High Voltage Modules

• WIENER presents with Mpod a new, universal multi-channel low 
voltage (LV) and high voltage (HV) computer controlled power supply 
system. Offering highest channel density the MPOD mainframe can 
house up to 10 plug-in modules which can be mixed in type and 
parameters. Up to 480 individually controlled high voltage channels 
are available in one mainframe

• MPOD high voltage modules of the ISEG EBS, EDS and EHS series have 
4, 8, 16, 24, 32 or 48 channels with different maximum voltage and 
current ranges. Based on the patented sine-wave resonance inverter 
technology all ISEG MPOD high voltage modules are characterized by 
extremely low noise and ripple. Further all channels are individually 
controlled and monitored and have a variety of programmable 
features. The EHS / EDS high voltage modules for Mpod are available 
with common ground or floating outputs.
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DAQ
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Tonko and Jeff
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Full readout chain

Setup at BNL
From Souvik Paul and Prithwish Tribedy
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First signal with AC-LGAD + EICROC0 Sr 90 source (Schematic)

AC-LGAD EICROC0

Sr-
90

β-source Oscilloscope 
PA output
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First signal (analog pre-amplifier output) from sensor bonded to ASIC using Sr90 source was 
seen by the BNL team

First signal with AC-LGAD + EICROC0 Sr 90 source

EICROC0 AC-LGAD

Carrier board
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Plans for FY 2024 RD



Backend Electronic System: most are on EIC 
project side?

• HV and LV PS: 
Zhangbu, Tim Camarda
• DAQ and Fiber: 

Tonko, Jeff and Fernando 
• Alignment and Database? 

• Follow up with engineers from 
EIC project to work on the 
requirements and schedule, 
make sure that everywhere in 
TOF project and EIC project 
schedule/cost are consistent 
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To-do list
HV/LV PS and cables

• Work on and finalize more detailed
requirements

• Voltage and current limits
• Channel counts and module numbers
• Connectors and patch panels 
• Routing of cables and platform? 

• Work on a pre-production assembly 
in 2024 and test in 2025-26

• Purchase order and assembly 
2027-29?

DAQ and fibers

• See Tonko’s introduction and 
discussion 
• EICROC1 DAQ chain R&D
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backup
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Service Hybrids

18Wei Li (Rice) ePIC 09/2022



Q&A from Tim
Q. slide # 5: This is the internal detector wiring? 

Yes, correct. This is wiring on the readout PCB board.

Q. how is the power regulation done on the read-out board?

LV is regulated via DC-DC converters

I see here you have an inner assembly where everything is connected via a patch panel.

Q. Do you envision the patch panel as separate circuit boards mounted around the detector?

Yes, this is correct.

Q. Are you considering specific connector types or part numbers at this point, for both the modules and patch boards?

Yes, we have some preliminary estimate of numbers but they may change a bit as the design evolves

Q. What is the LV and HV requirement for the modules?

12V for LV and 200-350V for HV.

Q. slide #13: what is ~ space given here for cable routing?

We estimated total space requirement in z of about 7 cm max including all cables, service etc.
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Optimizing the layout

Forward Backward

Sensors/ASIC
s

8704 4608

LV cables 424 248

HV cables 424 248 

Fibers 212 124

Forward Backward

Sensors/ASIC
s

3112 1744

LV cables 248 184

HV cables 248 184 

Fibers 124 92

0.5x0.5 mm2 option 0.8x0.8 mm2 option

For each module:
• 1 fiber to DAQ
• 2 LV cables (1 supply, 1 return)
• 2 BV cables (1 supply, 1 return)
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ETOF Power budget

0.8x0.8 Forward Backward

Sensors 0.2kW 0.13kW

EPTROC 3.2kW 
(6.4kW)

1.8kW 
(3.6kW)

DC-DC 1.3kW 0.75kW

lpGBT, 
VTRx+, SCA

0.2kW 0.12kW

Power 
cables

0.2kW 0.12kW

Total 6.1kW 2.9kW

1.3x1.3 Forward Backward

Sensors 0.1kW 0.05kW

EPTROC 1.2kW 
(2.4kW)

0.7kW 
(1.4kW)

DC-DC 1.3kW 0.75kW

lpGBT, 
VTRx+, SCA

0.2kW 0.12kW

Power 
cables

0.2kW 0.12kW

Total 3kW 1.8kW
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