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ASIC POWER 1
bPOL48V DC|DC

15V : 1.2V
10W out 

bPOL12V
10V : 3.3V @ 3A

ASIC POWER 2
bPOL48V DC|DC

15V : 1.2V
10W out

1.2V 

1.2V

8X ASIC 
module

8X ASIC 
module 

RDO POWER
bPOL48V DC|DC

15V : 10V
13W out

3.3V SFP + PLL (1.0 A )

LDO 3.3V to 1.2V AVTT (250ma) 

bPOL12V
10V : 1.8V @ 3A

1.8V VCCO FPGA IO + PLL (1.0A)

0.85V FPGA core (800mA)

6 pins total

ppRDO Board

LDO 3.3V to  1.2V VCCO (400ma)  

POWER BOARD POWER DISTRIBUTION BLOCK fTOF
FPGA based RDO service hybrid

Power board conversion

bPOL12V
10V : 0.85V @ 3A

1.8V VCC AUX (250ma)

LDO 1.8V to  0.9V MGTAVCC (250ma)  

5.5W

2.7 W

1.0 W

13W(1.3A)

16W(16A)

~ 70% power efficiency  => 50W 
input power (3.5A / hybrid) 

Need to power ~212 [RDO + ASIC] 
service hybrids.

Power consumption of detector 
electronics: 10.6KW (710A)
NOTE: 70% power conversation 
efficiency
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ASIC POWER 1
bPOL48V DC|DC

15V : 1.2V
10W out 

ASIC POWER 2
bPOL48V DC|DC

15V : 1.2V
10W out

1.2V 

1.2V

6X ASIC + LGAD 
sensor module

~7.5W 

15V power + sense voltage

RDO POWER
bPOL48V DC|DC

15V : 2.5V
5W out

ppRDO Board Power

fTOF POWER BOARD POWER DISTRIBUTION BLOCK
LpGBT based Service Hybrid

Power board conversion

6X ASIC + LGAD 
sensor module

~7.5W 

2.5V

LT3033 LDO
2.5V : 1.2V

1.5A 

LP GBT
SERDES

1.2V @ < 1.0W

VTRx+
1.2V @ 60mW

2.5V @ 
200mW

MUX64
1.2V @ 20mW

1.2V

1.2V

1.2V

2.5V

~ 70% power efficiency  => 36W 
input power (2.5A / hybrid) 

Need to power ~132 [RDO + ASIC] 
service hybrids

Recommend: 3x 12 channel PL512s
Each channel power 4x hybrids

This provides ~ 3.0% segmentation

Power consumption of detector 
electronics: 5.0KW (330A)
NOTE: 70% power conversation 
efficiency

September 2024, T. Camarda BNL
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Connector Samtec:
UMPS-06-05.5-G-V-S-W-TR

6 pin blade type connector on each side: 
plenty for power + signals

100mm x 22mm service hybrid power board

Hand wound 300nH inductor
Solenoid wound, anti-parallel 
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ePIC Detector Electronics Power & Services                 (PAGE 2) 

Continued….

Detector Type Front End 
LV Power

HV Bias LV Power 
Supply Type

HV Power Supply 
Type

Power Supply 
Location

LV Power Feed LV Feed Cables  
(Tray Rated)

Cooling
(Board Electronics)

Barrel HCAL SiPM 220W 1.6W @50V MPV 8016I MPV 8120I S. Platform, 19” 
rackmount

10V @ 30A 8x 16AWG Liquid

Barrel ECAL SiPM + 
AstroPix

1.6kW 1W @50V & 
100W @ 400V

MDH-07/16 MPV 8120I &     
EHS F005p

S. Platform, 19” 
rackmount

10V @ 200A 16x 12AWG Liquid

DIRC HRPPD 330W 70W@3kV MPV 4018I CAEN A1515BV S. Platform, 19” 
rackmount

1.2V@ 350A 16x 12AWG Forced-Air 
convection or 
Liquid

Barrel fTOF
212 service hybrids

AG-LGAD 10.6kW 4W@400V PL512 CAEN A1625 S. Platform, 19” 
rackmount

10V @ 900A 30x 10AWG Liquid

HE TOF AG-LGAD 16.0kW 4W@400V PL506 CAEN A1625 S. Platform, 19” 
rackmount

10V @ 2,000A 60x 8AWG Liquid

dRICH SiPM 300W 23W@70V MPV 4016I MPV 8120I S. Platform, 19” 
rackmount

10V @ 40A 4x14AWG Liquid

FWD ECAL SiPM 2.8kW 750W@ 50V PL506 MPV 8120I E. Platform, 19” 
rackmount

10V @ 350A 20x 12AWG Liquid

HE HCAL 
(LFHCAL)

SiPM 1.7kW 3kW@ 50V PL506 MPV 8120I E. Platform, 19” 
rackmount

10V @ 200A 12x 12 AWG Heatsink 
Convection

Note: Refer to ePIC Services on-line Spreadsheet for details of power distribution
August 2023, T.Camarda for BNL EE Group
REV-02

https://brookhavenlab.sharepoint.com/:x:/s/EICPublicSharingDocs/EdH38QZE9HpJrl039jn2-q4BbPvrMv7dTFiLV8--atclKw?e=aVNHPg
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