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OUTLINEOUTLINE

•• OverviewOverview of of thethe DETNI PASA (DETNI PASA (neutronneutron detectordetector))
–– MeasurementMeasurement and and simulationsimulation resultsresults

•• First First prototypeprototype of of thethe FASTFAST--TRD PASA TRD PASA forfor thethe CBM CBM 
experimentexperiment

•• Outlook and Outlook and perspectivesperspectives
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DETNI PASADETNI PASA

Main Main requirementsrequirements::

• < 1000e @ 30pF< 1000e @ 30pF
•• PeakingPeaking time of  30ns/175nstime of  30ns/175ns
•• Return to Return to baselinebaseline (650ns)(650ns)
•• As As lowlow powerpower possiblepossible
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DETNI PASA (SLOW CHANNEL)DETNI PASA (SLOW CHANNEL)
Slow channel (Energy channel)
Peaking time = 175ns
Conversion gain (N) = 26.6mV/fC
Conversion gain (P) = 24.1mV/fC
ENC = 233e + 12.7e/pF
~600e@30pF
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DETNI PASA (FAST CHANNEL)DETNI PASA (FAST CHANNEL)
Timing Channel
Peaking time = 30ns
Conversion gain = 57.8mV/fC
Conversion gain = 59.3mV/fC
ENC = 200 + 26.9e/pF
~ 980e @  30pF 
~ 864e @  30pF
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PROTOTYPE FOR CBM FASTPROTOTYPE FOR CBM FAST--TRD TRD 
PASAPASA

GSI GSI AnnualAnnual reportreport 20042004
H.K. H.K. SoltveitSoltveit, J. Stachel FAIR, J. Stachel FAIR--expexp--14, p.2214, p.22

(RC)^2
(RC)^2(RC)^2

(RC)^2
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DEVELOPMENT OF A PASA FOR DEVELOPMENT OF A PASA FOR 
THE FASTTHE FAST--TRD FOR THE CBM TRD FOR THE CBM 

EXPERIMENT (R&D)EXPERIMENT (R&D)

TypicalTypical signalsignal responseresponse FWHM =70nsFWHM =70ns
NoiseNoise ~ 412e@10pF~ 412e@10pF
ConversionConversion gaingain = 12.6mV/= 12.6mV/fCfC
TestedTested forfor all all cornerscorners
UndershootUndershoot worstworst casecase ~1mV~1mV
BaselineBaseline shiftshift (differential) ~3mV(differential) ~3mV
AMS 0.35um C35B4C3AMS 0.35um C35B4C3
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SIMULATIONS RESULTSSIMULATIONS RESULTS
314e 

Working area

314e +16.2e/pF
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SUMMARY OF THE MAIN SUMMARY OF THE MAIN 
PARAMETERSPARAMETERS

ParametersParameters SpecifiationsSpecifiations SimulatedSimulated ((typicaltypical))

NoiseNoise 1000e 1000e forfor padpad
capacitancecapacitance betweenbetween

55-- 10pF10pF

350e@5pF350e@5pF
412e@10pF412e@10pF
660e@25pF660e@25pF

ConversionConversion gaingain 12 mV/12 mV/fCfC 12.6 mV/12.6 mV/fCfC

FWHMFWHM 70 ns70 ns 70 ns70 ns

UndershootUndershoot -- 1mV1mV

BaselineBaseline shiftshift -- 3mV 3mV 

PadPad capacitancecapacitance 55--10 10 pFpF --
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OUTLOOK AND PERSPECTIVESOUTLOOK AND PERSPECTIVES
•• FullyFully customcustom PASA (AMS 0.35um) PASA (AMS 0.35um) forfor thethe FASTFAST--TRD has TRD has beenbeen developeddeveloped and and 

will will bebe usedused in in thethe FASTFAST--TRD test TRD test beambeam in in febfeb. 2006. 2006
–– VerificationVerification of of thethe conceptconcept ((detectordetector and and electronicelectronic requirementrequirement) of ) of thethe FASTFAST--

TRD TRD detectordetector
•• Suggestion Suggestion forfor longlong termterm planningplanning
–– CloseClose collaborationcollaboration withwith thethe detectordetector developmentdevelopment/R&D /R&D groupsgroups..

•• DevelopmentDevelopment of of presentpresent PASA in 2004 PASA in 2004 -- 2005  as 2005  as outcomeoutcome of of thethe test test beambeam
in 2004 in 2004 

•• InvestigateInvestigate a a commoncommon solutionsolution forfor different different detectorsdetectors
–– CollaborateCollaborate withwith otherother institutsinstituts (save (save moneymoney, , combinedcombined MPW  MPW  butbut

different/independent  different/independent  projectsprojects))

–– R&D R&D periodperiod:  2:  2--3 3 yearsyears fromfrom nownow..
•• Technology ( 0.18micron Technology ( 0.18micron -- 0.13micron )?0.13micron )?
•• SOCSOC
•• TopologyTopology
•• Signal Signal integrityintegrity

–– DiscussionDiscussion aboutabout foundryfoundry to to bebe usedused (IBM, STI, UMC (IBM, STI, UMC oror othersothers) ?) ?
•• Support, Support, experienceexperience, , priceprice..
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OUTLOOK AND PERSPECTIVESOUTLOOK AND PERSPECTIVES

•• Chip Chip developmentdevelopment and and testingtesting: 2: 2--3 3 yearsyears afterafter R&D R&D 
–– NeedNeed oneone MPW and MPW and oneone engineerengineer runrun ((aboutabout twotwo yearsyears, , basedbased on on previousprevious

experienceexperience))
•• TPC PASA TPC PASA yieldyield ~99% (~50 000 ~99% (~50 000 testedtested))
•• TRD PASA TRD PASA yieldyield ~99%(20 000 ~99%(20 000 sofaresofare testedtested))
•• DETNI PASA, 3 DETNI PASA, 3 circuitcircuit testedtested and all and all worksworks

Electronic Electronic finishedfinished 2011. 4 2011. 4 yearsyears beforebefore FAIR FAIR startsstarts
•• UnderUnder developmentdevelopment
–– A A circuitcircuit in IBM 0.13 in IBM 0.13 micronmicron technology technology thatthat cancan covercover FASTFAST--TRD and TRD and 

possiblypossibly severalseveral otherother detectorsdetectors ((programmableprogrammable), also FOPI ), also FOPI jetchamberjetchamber isis
interestedinterested. (GSI . (GSI reportreport 2004 and CBM 2004 and CBM statusstatus reportreport))

–– TheThe TOF TOF detectordetector ((PhDPhD M. de M. de GaspariGaspari ?).?).
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