Powering ot VELOpix modules:
preliminary ideas/ challenge.
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Module layout reminder
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Full VELO = 26 stations station

1 station = 2 modules - -

1 module = 2 hybrids « 3 chip assemblies » :

1 hybrid = 2 ‘3 chip assemblies’ Total 208 units. .
‘Natural’ granularity of powering

module

4/14/2011 Paula Collins



Current Velo power system:

Barracks Repeater boards IR Vacuumtank
CAEN EASY 60 m cables ST linear ~0.7 m cables Beetle
system(A3009) sensing regulators. sensing hybrid.

I 34A, 25V
~264 channels R~0.50hm  -overcurrent protecti_oni -Flex cable ( power and return are the planes
8V/9A floating. 2V @ 4A) - overvoltage protection; e signal strip lines)

- voltage monitoring E
- remote ON/OFF !
-10 krad TID P

- low resistance (Vdrop~60mv@3.4 A)
- low inductance (‘foil’)
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UpgradeVelo power system:

Barracks Repeaterboards Vacuumtank
CAEN EASY somoaies | D/DC ¥ 05meatles | 3 chip
system(A3009) soreing Linear sensing assembly

regulators ? 75V, max 6A
~264 channels - overcurrent protection! ~ Single supply ?
(3V drop @ 6A) - voltage monitoring L low resistance (Vdrop <100mV at 6A)
- remote ON/OFF Lo low inductance (‘foil’)
-100 krad b

-DC/DC converters on repeater boards :
-Lower current/ Higher Voltage (but 8V limit of A3009 ! -> maximal current gain : 3)
->|ess voltage drop in cables (x3) : ~1V

-6 A, rad tolerant linear regulators ? Could have 1 regulator per VELOpix (max 2A).

-Cables in vacuum need a copper crossection of Tmm?2 to have 100mV drop over 1m at a current of 6A:

- wire of 1.1 mm diameter
- or Cu-foil of 36 um x 27 mm
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LHCD

FE_I4 . Integrate DC/DC (switched capacitor ) and LDO regulator on chip

Power Modules in FE-I4 Layout

..1 \ DC-DC & — 250um pads for power
‘A il \ modules while 100um
E fre—e——— | pads for signals

1 Cpump2
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| ! i\_\\REGLOUT
| = | REG_GND

\

| shuLDO2 Mg
EEMSA L ayout / Magnification of
DC-DC & ShuLDO1

- See https://indico.cern.ch/getFile.py/access?contribld=5&resld=0&materialld=slides&confld=127662
- But lower supply current (~700mA)

- power efficiency is ~20%. Aggravates cooling problem....

- noise injected in pixel ! May be corrected...

-- follow up ...
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