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TWEPPA' ATLAS ITk Strips Plans for Power

« [For LV, two options are currently still being evaluated:
— A) 48V supplies in the service cavern & DC/DC (12V to 14V out) converters at PP2.
— B) Low voltage (~20V) in the service cavern with cabling directly to the detector.

* In either case, each power supply channel will power one side of a barrel stave
or one side of an end-cap petal.

 There will be DC/DC converters at each module to step down to ASIC voltages.
« Both options will require 14V voltage clamp at PP2 and remote sensing.

« High voltage for sensor bias will be supplied by supplies in the service caverns.
— [Each barrel stave or end-cap petal will have its modules divided into 4 groups.
— Each HV channel will power one of these groups.

« Both LV and HV supplies will be floating with their reference defined at the
single point ground at the detector.
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ATLAS ITk Strips System Diagram

assuming DC/DC converter

ATLAS ITk Strips System Architecture v1.10

Craig Sawyer 16/08/17
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Direct Low Voltage Power Supply

Parameter Value Comment

INPUT

Input@oltage 2408/BNC

Input@requency 50@Hz,BingleGhase PFCequired

OUTPUT

ReferenceBotential floatingielative®oRhassisErounds]

for@ndividual@hannels

Isolation@vithstand@oltage 100/

Voltage@ange OO/ depends@lipon@urrent®utput

Voltagemtdoad 11V helddixediby@emoteBensing

VoltageBetting@esolution +1%

Voltage@amping soft@tart

MaximumRurrent SEAF10) twolersions@villbbetheeded@FinalBpec@nay@hangel
byE-20%

Efficiency MinB0%EA CRoEDC) averageb@erratefncluding@rimaryBowerBupply
and@hannels@fficiency@or@naximumBbutputiower

Ripple@ndthoiseor#ZF 0}z <50@EnVip

REGULATION,BENSINGRANDEMIONITORINGRACCURACY

RemoteBensingontrol yes upFL 0V oltageRiropEndf 00EnHong&ables

Line@egulation 1%

Load®egulation 1%

Voltage@nonitoring yes,F1% precise@onitoringfby@usomBASICBIAMAC"BEtdoad

Current@nonitoring yes,A @b precise@onitoringfy@usomBASICBIAMAC"EtHoad

RemoteEN/OFF&ontrol yes,Ectivedow

PROTECTION

Over@emperaturelprotection yes adjustable

Over@oltage@rotection yeskl adjustable

OverurrentBrotection yes adjustable

COOLING external@rovideddn@he®acks

ENVIRONMENT

Operatingthumidity 10%@o@0%RH,INon-condensing

Ambient@emperature 0°CRo[B0°C

Storagefhumidity 10%-95%RHMNon-condensing

Storage@emperature -20°C@oB0°C

MECHANICAL

Output@®erminals/connectors ? Welnay@equestBpecific@onnectors

Modularity suitabledorF9"®Rrates

Packing@ensity toRomply@vithBvaiable@acks SeeBystem@escription

OTHER

CommunicationBrotocols ethernet,@ndustrial@rotocolsEndz

Warranty@@Maintenance SHyearsBIFL5Fears
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48V Supply assuming DC/DC converter at PP2

Parameter Value Comment
INPUT
Input@oltage 240B/BAC
Inputdrequency 50 z,Bingle@hase PFCequired
OUTPUT
Reference@otential floatingelative®ohassis@Eround?
forndividual@hannels
Isolation@vithstand@oltage 100/
Voltagel#ange 4402/ adjustable
VoltageBetting@esolution +1%
Voltage@amping soft@tart
Maximum@@urrent 2GARAR) twolersions@villtbefheeded
Efficiency min@B0%HAA CRoDC) averageertratencluding@rimary@owerBupplyl
andhannelsEfficiencyfor@naximumButput@ower
RippleBnd@oiseorAzE 0@z <50EnVPDp
REGULATION,BENSINGRANDEMONITORINGEBACCURACY
RemoteBensing&ontrol no
Line@egulation 1%
Load@egulation 1%
Voltage@nonitoring no performedibyRustomBASICIIAMAC"EtHoad
Current@nonitoring no performedibyRustomBASICBIAMAC"EtHoad
Remote@N/OFF&ontrol yes,BEctiveflow
PROTECTION
Over@emperatureirotection yes adjustable
Over@oltagebBbrotection yeskl adjustable
Over@urrentBrotection yes adjustable
COOLING external@rovidedd@n@he@acks
ENVIRONMENT
Operatingthumidity 10%@Eo@®0%ERH,ENon-condensing
Ambient®emperature 0°CoB0°C
Storagefhumidity 10%-95%RHMon-condensing
Storagel@emperature -20°CioB0°C
MECHANICAL
Output@erminals/connectors ? WelnayRequestBpecificonnectors
Modularity suitableforf 9"®rates
Packing®iensity toRomply@vithBvaiable@acks SeeBystem@escription
OTHER
Communication@rotocols ethernet,AndustrialBrotocolsEndel
Warrantyl@aintenance SyearsBFl5Fears
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DC/DC Step Down Converter at PP2

Parameter Value Comment

INPUT

Input@oltage 443%2DC floatingielative®o@hassis@roundforAndividual®
channels

OUTPUT

Referencelpotential floating@elative@o@hassis@&rounds|

forAndividual@hannels

Isolation@vithstand®oltage 1008/

Voltage 11&oA 4R/ depends@iponRurrent@®utput

Voltage@tdoad 11V helddfixediby@emoteBensing

VoltageBetting@esolution +1%

Voltage@amping soft@tart OutputBhould@rack@nputibyEFL00RIsec

Maximum@urrent SEAE10R) twolersions@villbbefheededEFinalBpec@nay@hangel
by@-20%

Efficiency min@B5%EFACRoEDC) averageberratelncluding@rimaryBowerBupply?
and@hannels@fficiencydor@naximumButputBower

RippleGnd@hoiseForAEFE 0z <50@EnVEp

REGULATION,BENSINGEANDEVIONITORINGRACCURACY

Remote®ensing&ontrol yes upEV/@oltage@ropndR20EnHongables

Line@egulation 1%

Load@egulation 1%

Voltage@nonitoring no precise@nonitoringy@usomBASICEIAMAC"@tHoad

Current@nonitoring no precisef@monitoringlby@usom@\SICBAMAC"@EtHoad

RemoteEDN/OFF&ontrol yes,BActivedow

PROTECTION

OverlemperatureBrotection yes adjustable

Overoltagelprotection yes adjustable

Over@urrent@rotection yes adjustable

COOLING external@rovided@n@he@acks

ENVIRONMENT

Operatingfhumidity 10%E0@0%RH,MNon-condensing

Ambientemperature 0°CoB0°C

Storagefhumidity 10%-95%@RHMNon-condensing
Storage@emperature -20°C@oB0°C

Magneticield 0.60r

Radiationflevels TIDER0Gy,AMeVNEEBel1®m > 1
hadron@lux@

EROMeVem 2 <Rel10@m>

MECHANICAL
Output@®erminals/connectors ? Welnay@equestBpecific@onnectors
Modularity suitable@orFl9"®rates
Packing®lensity availableBpace@n®PP2fhasoibe@efined
OTHER
Communication@rotocols ethernet,@Andustrial@rotocolsEnde]
interface
WarrantyB[MMaintenance 2@earsBIA SHears
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High Voltage for Sensor Bias

Parameter Value Comment

INPUT

Input@oltage 240R\C

Inputd@requency 50@z,Binglelphase PFCEnaydbe@equired
OUTPUT

Reference@otential

floating@elative®oRhassisErounds
forfindividual@hannels

Isolation@vithstand@oltage +10kV

Voltage@ange Ofto@750/ programmable,Btable@®peration@romELOV
VoltageBettingesolution +1%DfBetWalue, ZARN

Voltage@amping programableBREBOR//s

Maximum@urrent 6NnA FinalBpec@nay@hangeby®20%
Maximum@urrentdimit 1@ ABBENA

Efficiency

minB0%ERACEODC)

averageerratelncludingBrimary@owerBupply
and&hannels@fficiency@or@naximumbibutputiower

RippleEndthoisefor@zF 0z

<50EnVPp

Common@nodeoise@urrenteak?

<REnAztHulldoad

withFLOOBhmsRo@arth@

REGULATION,SENSINGEANDEMONITORINGEACCURACY

RemoteBensing no

Voltagel@neasurement@esolution |10 m@/max Precision@neasurementy&ustomBASICFAMAC" &R
load

Current@neasurement@esolution |10 m@max Precision@neasurementiby@ustom@ASICTAMAC" &R
load

PROTECTION

Short®ircuitBrotection yes

Over@emperature@rotection yes adjustable

Over(under)-voltage@rotection +10Q/ programmablelimit@vithBbrogrammable@amp@iown

Over(under)-voltage@rip@eaction® |10@ns willbeRlominatedby®lischarge®fiEapacitors

time

Over-currentBrotection yes programmablelimit@vithBbrogrammable@ampRiown

Over-current@rip@eaction@ime 10@ns willbbeRlominatediby&lischarge®fiEapacitors

Remote@N/OFF activedow 1dine@per@hannel

Remote@N/OFF&eaction@imel 10G@ns

COOLING

external@rovideddn&he@acks

ENVIRONMENT

Operatingthumidity

10%@0®0%RH,INon-condensing

Ambient®emperature

0°CoB0°C

Storagethumidity

10%-95%®RHMNon-condensing

Storage@emperature -20°Co@B0°C
MECHANICAL
Outputiterminals/connectors ? WelnayequestBpecificonnectors
Modularity suitable@or@ 9"®rates
Packing@lensity toRomply@vithEvaiable@acks SeeBystem@escription
OTHER
CommunicationBrotocols ethernet,@Andustrial@rotocolsEndzl
WarrantyBMaintenance SHyearsBEL5Hears
TWEPP 2017

A.A. Grillo




