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Motivation FE Arh. Simulations results Layout ConlusionsMotivationGoals for Front�End DesignTime measurements with 1�2 ns resolution.Energy meaurement (ToT or Amplitude).Low noise � Threshold for disriminator (5 σ) ≈ 2 fC.Main Di�ulties to OverameDetetor signal shape:Long ion tail � tail anellation iruit is needed.Variable detetor pulse shape � for good time resolution shortpeaking time needed.Flutuations of baseline aused by: high ount rate,temperature and residuals from tail anellation ⇒baseline stabilisation is needed.Front�End design is di�ult!Dominik Przyborowski, Marek Idzik
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Motivation FE Arh. Simulations results Layout ConlusionsFE ArhitetureSpei�ations
1st prototype tehnology AMS C35B4 � 0.35 µm2 output signals � Timing and Time�over�Threshold, AmplitudeIt is not �nal on�guration, only for studiesPreampli�er with variable gain and time onstantsCR�RC2 Shaper with variable Tpeak � default ≈ 20 ns for delta pulseIon tail anellation iruit with trimmingBaseline stabilized by BLH iruitLeading edge disriminator for time measurementsFast LVDS outputDominik Przyborowski, Marek Idzik



Motivation FE Arh. Simulations results Layout ConlusionsFE ArhitetureSpei�ationsMore detailed spei�ationParameter Range/ValueCharge gain [mV/fC℄ 3 � 20Peaking time (for delta) [ns℄ 15�40Power onsumption [mW℄ ≈ 16ENC [fC℄ < 0.41st TC time onstant [ns℄ 20 � 5002nd TC time onstant [ns℄ 3 � 40Input transistor parametersDimensions W/L 2000µ/0.35µTransondutane [mS℄ ≈ 26Drain urrent [mA℄ 2Charge gain depends very muh on tail annellation iruitsettings (through voltage gain of last shaper stage)Dominik Przyborowski, Marek Idzik



Motivation FE Arh. Simulations results Layout ConlusionsSimulations resultsReferene detetor pulse used in simulations
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Motivation FE Arh. Simulations results Layout ConlusionsSimulations ResultsTransient ResponseResponse to delta pulse Response to referene pion
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Motivation FE Arh. Simulations results Layout ConlusionsSimulations ResultsTime�Over�Threshold
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Motivation FE Arh. Simulations results Layout ConlusionsLayout4 hannels 1st prototype. Chip size: 1.5 × 1.3 mm2
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Motivation FE Arh. Simulations results Layout ConlusionsConlusions1st Front�End prototype is designed and submitted.1�2 ns time resolution an be ahieved.Energy measurement using Amplitude or ToT available forstudies.Impuls width (1%) for default settings is ≈ 150 ns ⇒few MHz ounting rate is ahievable.WarningminiASIC submission done during transition between Cadene(and simulators) versions to ath�up April deadline, somedisagreements between di�erent simulators � presently under study.In worst ase would need to be resubmitted in july.Dominik Przyborowski, Marek Idzik
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