L ow Voltage Issue

A.Sugiyama



How much Low Voltage do wee need ?

RO electronics
40mW for sAltro16/ch @40MHz op. w/o PP ==t
(1/18 by PP from 2012 coll. mtg ) g ¥

New elec. w/ hew process
4mV /ch (factor 10 improvement for 20 years)

1.5 1076 ch/endplate
total 60 kW for sAltro ~ 6kW for new elec./EP
most probable

Assume 3V power supply
-> 2kA@3V current must be delivered to TPC EP



Example @ CMS Ecal

They lose power more than 50%
even they use very thick cable 50mm2 for 30m from PS

?? copper’s p=0.0172mm2Q/m -> 0.01Q but 0.03=2V/64A

2.5V -

64 amps
160 W —

Junction Box

4 LVR Boards

CMS ECAL: b Oodles (50 Kamps) .
Power Supply output =315 KW Power Supply
Power loss in Leadsto SM =100 KW 6.3V
Power loss in Regulator Card = 90 KW
Power Delivered @ 2.5V =125 KW 64 Amps
# of Power Supplies ~ 700
# of ST LDO Chips = 35 K LHC Radiation Hard made by ST Microelectronics 30m
# of LVR Cards = 3.1 K.
Yale: Designed, built, burn-in and Tested.
SM: Super Module Vdrop = 2V
Pd=128 W
2x16 mm? (AWG 6)
4.3 V —_—

Tto3m 50 mm?2 (AWG 00)

Power Delivery Efficiency = 40%
NOT INCLUDED
1. Power Supply efficiency

2. Water cooling
3. Removal of Waste heat
4. Air Conditioning 4

S.Dhawan(Yale U.) slide 2010@KEK



Where we can put Low Voltage Power Supply

Platform is the best solution for us

If we assume CMS Ecal LVPS
we need 32 PS at platform/EP
We need Air/Water cooling for PS

and Leads

Serviee-cavern
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Gallery case

LHC SCT case

power loss is more : 70% loss@140m cable 0.5mm?2

This is not the case for us

Length of Power Cables = 140 Meters

LHC Solution 4088 Cables
- — >
10 Chip Hybrid — SCT Module ‘_3'5 \Y Cable Resistance = 4.5 Ohms 2098y
for LHC 1.5 amps Voltage Drop = 6.75V Counting
_ House
sLHC Solution
(o)
20 Chip Hybrid—Si Tr |, 13V ~90% loss 12.1V
Module for Hi Luminosity 2.4 amps Voltage Drop = 10.8V
2 Step Solution
20 Chip Hybrid — Si T 3V s 22V o .
ip -SiTr < . DC-DC ) DC-DC 1?7V
Module for Hi Luminosity Power Power
2.4 amps | converter Converter
But DC-DC converter is EN5360 Locate this in low radiation area

promising solution

1 Step Solution Desired

Overall Efficiency is product of 2 efficiencies

20 Chip Hybrid — Si Tr
Module for Hi Luminosity

13V

2.4 amps

1

X10
DC-DC
Power
Converter

13V

14.08 V

Voltage Drop = 1.08 V

0.24 amps




Power supply situation of LCTPC
must be much easier than that for LHC

But we must clarify how we supply power to TPC
for Interface Control Document

Can we have enough space of LV PS at platform?

Do we need DC-DC converter placed at patch panel (EP)?
reduction of power loss in Leads
reduce cooling requirements

Power cycling

Need consideration



