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PANDA STT Arhiteture Measurements SummaryPANDA STTPANDA STT ross setion
ParametersDimensions: 1.5 m length and 10 mm diameterDetetor apaitane ∼ 25 pFAr/CO2 (10%) gas mixtureExpeted ount rate: ∼ 800kHz/tube

∼ 5000 hannelsD. Przyborowski, et al. Development of Dediated FEE for STT in PANDA
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PANDA STT Arhiteture Measurements Summary Spei�ation ArhitetureSpei�ation
FeaturesCSP with variable gain and time onstantCR�RC2 shaper with variable peaking timeIon tail anellation iruit with trimmingBaseline stabilized by BLH iruitLeading edge disriminator for time and ToT measurementsFast LVDS outputBu�ered analog outputD. Przyborowski, et al. Development of Dediated FEE for STT in PANDA
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PANDA STT Arhiteture Measurements Summary Spei�ation ArhitetureArhiteturePreampli�er and ShaperShemati diagram
-

-

FeaturesVariable harge gain:0.5 � 4 mV/fCVariable preamp timeonstant:25 � 800 nsPZC mathed to variouspreamp settings1st shaper stage with TPin range 10 � 40 nsInput transistorDrain urrent = 2 mAW/L = 2000µ/0.35µTransondutane ≈ 26 mSD. Przyborowski, et al. Development of Dediated FEE for STT in PANDA



PANDA STT Arhiteture Measurements Summary Spei�ation ArhitetureArhitetureTail Canellation and Output stagesShemati diagram
+

-

-

+

-

Tail anellation4 modes of work:CR�RC2, only τ1, only τ2, bothTrimming time onstants:tau1 ∈ 3 � 43 ns (6 bits)tau2 ∈ 18 � 511 ns (6 bits)D. Przyborowski, et al. Development of Dediated FEE for STT in PANDA



PANDA STT Arhiteture Measurements Summary Spei�ation ArhitetureArhitetureBaseline HolderShemati diagram
+

-

K

+-

KComponentsNonlinear bu�er (slew rate limited - OTA0 and C0)High value tunable ative resistor for low pass �lter(A. Tajalli, Y. Leblebii, E.J. Brauer, Implementing Ultra-High-Value Floating Tunable CMOSResistors, Eletronis Letters, 2008, pp. 349-350)Current sink ontrolling urrent in last stage feedbakD. Przyborowski, et al. Development of Dediated FEE for STT in PANDA



PANDA STT Arhiteture Measurements Summary Spei�ation ArhitetureArhitetureLeading Edge DisriminatorShemati diagram
StagesTwo low�gain preampli�ng stagesLath stage with histeresisSelf�biased ampli�erInverters D. Przyborowski, et al. Development of Dediated FEE for STT in PANDA



PANDA STT Arhiteture Measurements Summary Pulses Gain Noise TC Time ToT Spetrums BaselineMeasurement resultsFirst prototype basi dataAMS 0.35µm 2P�4MCMOS ProessFour hannelsChannel size: 200×1130 µm2Power onsumption:
∼ 15.5 mW/h + LVDS ∼ 12mW ≈ 28 mW/hPeripherals not yet designed,biasing and thresholds settingexternally

Chip size: 1.5 × 1.2 mm2

D. Przyborowski, et al. Development of Dediated FEE for STT in PANDA
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PANDA STT Arhiteture Measurements Summary Pulses Gain Noise TC Time ToT Spetrums BaselineMeasurement resultsPulse shapesResponse for 10ns TP settings
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Response slower due to layout parasitisand output bu�er performaneD. Przyborowski, et al. Development of Dediated FEE for STT in PANDA
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PANDA STT Arhiteture Measurements Summary Pulses Gain Noise TC Time ToT Spetrums BaselineMeasurement resultsLinearity and GainChannel modes
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PANDA STT Arhiteture Measurements Summary Pulses Gain Noise TC Time ToT Spetrums BaselineMeasurement resultsNoiseENC vs input apaitane
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ENC ≈ 1000 e− for default FE settings(Kpre = 2mV /fC , TP = 10ns and Cin = 25pF )D. Przyborowski, et al. Development of Dediated FEE for STT in PANDA
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PANDA STT Arhiteture Measurements Summary Pulses Gain Noise TC Time ToT Spetrums BaselineMeasurement resultsTail anellationResponses for Fe55 X�rays
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PANDA STT Arhiteture Measurements Summary Pulses Gain Noise TC Time ToT Spetrums BaselineMeasurement resultsTime resolutionTime walk
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1�2 ns time preision ould be obtained by ompensating time walkbasing on amplitude informationD. Przyborowski, et al. Development of Dediated FEE for STT in PANDA
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PANDA STT Arhiteture Measurements Summary Pulses Gain Noise TC Time ToT Spetrums BaselineMeasurement resultsTime�over�Threshold
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PANDA STT Arhiteture Measurements Summary Pulses Gain Noise TC Time ToT Spetrums BaselineMeasurement resultsFe55 X�rays spetrumsAmplitude spetrum ToT spetrum

D. Przyborowski, et al. Development of Dediated FEE for STT in PANDA



PANDA STT Arhiteture Measurements Summary Pulses Gain Noise TC Time ToT Spetrums BaselineMeasurement resultsFe55 X�rays spetrumsFe55 ToT spetrums for four hannels

D. Przyborowski, et al. Development of Dediated FEE for STT in PANDA
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PANDA STT Arhiteture Measurements Summary Pulses Gain Noise TC Time ToT Spetrums BaselineMeasurement resultsBaselineBaseline level vs temperature
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PANDA STT Arhiteture Measurements SummarySummary and plansSummary1st prototype of STT front�end fully funtionalVariable gain 3 � 24 mV/fC and peaking time ∼ 20 � 40 ns work wellENC ≈ 1000 e− for default onditions (Kpre = 2mV /fC , TP = 10ns andCin = 25pF )Tail anellation works and ould be trimmed to various types of input signalsReadout module with 8 ASICs (32 hannels) suesfully used in test-beamFuture plansAdding DACs for threshold and baseline settingsNew 8 hannel prototype in progress � submission planned at the end of this yearImprovmentsPreampli�er and shapers redesign to obtain higher speed (meet 10ns of TPspei�ation)BLH modi�ation to minimize baseline dispersionImprovements of output bu�erD. Przyborowski, et al. Development of Dediated FEE for STT in PANDA
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