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Motivation Spei�ation Arhiteture Simulations Calibration Ciruit Layout and PCB ConlusionMotivationpresent systemEvents statistis
Both peaking time and pulseduration not su�ient for 25 nsbeam operation

MIP signal
Overdrive signal
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Motivation Spei�ation Arhiteture Simulations Calibration Ciruit Layout and PCB ConlusionSpei�ationThe Design GoalsBCM1F system will be used for luminosity and beambakground measurementsExpeted luminosity between LHC long shutdowns > 150 1/fb� rad�hard design needed2 � 5 pF detetor apaitane range
∼ 15 fC linearity range
∼50 mV/fC of harge gainEquivalent Noise Charge < 1ke−Quasi�Gaussian shaping withTP and FWHM < 10 nsFast baseline reovery after overdrive detetor signalDefault polarity of the detetor � eletron signal.Hi-performane output bu�er needed � 100 Ω & 10pF loadDominik Przyborowski on behalf of the CMS Beam Radiation Monitoring GroupDevelopment of FEE for BCM



Motivation Spei�ation Arhiteture Simulations Calibration Ciruit Layout and PCB ConlusionArhitetureShemati diagram of FE hannel
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Motivation Spei�ation Arhiteture Simulations Calibration Ciruit Layout and PCB ConlusionArhitetureFront�End spei�ationPreampli�erIBM CMOS8RF 130nm tehnology2.5 V power supply (high voltage enabled design)85 dB of DC gain with ∼ 80o phase margin
∼ 1.6 GHz GBP (2.4 GHZ w/o omp.)
∼ 7.5 mS input transistor gm
∼350 µA urrent onsumption (∼ 870 µW)Output bu�erClass AB Push�Pull operation
∼ 9mA output urrent apability (ltd by safety diodes )
∼ 10 mW of power onsumption
∼ 240 MHz GBPDominik Przyborowski on behalf of the CMS Beam Radiation Monitoring GroupDevelopment of FEE for BCM



Motivation Spei�ation Arhiteture Simulations Calibration Ciruit Layout and PCB ConlusionSimulation resultsLinearityLinearity and Gain

 0

 100

 200

 300

 400

 500

 600

 700

 0  5  10  15  20  25  30

O
ut

pu
t V

ol
ta

ge
 (

m
V

)

Input charge (fC)

Charge gain (Cdet  = 5pF) = 57.4 (mV/fC)

Dominik Przyborowski on behalf of the CMS Beam Radiation Monitoring GroupDevelopment of FEE for BCM



Motivation Spei�ation Arhiteture Simulations Calibration Ciruit Layout and PCB ConlusionSimulation resultsTime responseFront�End response on MIP signal
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Motivation Spei�ation Arhiteture Simulations Calibration Ciruit Layout and PCB ConlusionSimulation resultsTime responseDistinguishability of MIPs with 12.5 ns interval
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Motivation Spei�ation Arhiteture Simulations Calibration Ciruit Layout and PCB ConlusionSimulation resultsTime responseFront�End response on large signals
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Motivation Spei�ation Arhiteture Simulations Calibration Ciruit Layout and PCB ConlusionSimulation resultsFE parameters dependeny to detetor apaitanePeaking time variation
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Motivation Spei�ation Arhiteture Simulations Calibration Ciruit Layout and PCB ConlusionSimulation resultsFE parameters dependeny to detetor apaitaneEquivalent Noise Charge
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The PSRR at high frequenies degraded to about -10 dB due touse of safety lamping diodes (should not be a problem for asystem with a few number of hannels)Dominik Przyborowski on behalf of the CMS Beam Radiation Monitoring GroupDevelopment of FEE for BCM



Motivation Spei�ation Arhiteture Simulations Calibration Ciruit Layout and PCB ConlusionCalibration CiruitSimpli�ed Sheme Spei�ationommon alibrationpulse for all hannels2 levels of harge(1 bit for seletion)Di�erential driver(LVDS) for Strobesignal
Dominik Przyborowski on behalf of the CMS Beam Radiation Monitoring GroupDevelopment of FEE for BCM



Motivation Spei�ation Arhiteture Simulations Calibration Ciruit Layout and PCB ConlusionLayout and PCBChip �oorplan � 5.6 × 2 mm2
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Motivation Spei�ation Arhiteture Simulations Calibration Ciruit Layout and PCB ConlusionLayout and PCBConept for the UpgradePCB design Carbon �ber arriage,C-Shaped PCB to holdBCM1F diamonds & ampli�ers& BCM1L diamond modules.Laser diodes on arriage arm(Radius 120 mm)Planning new abling for up to12 1F �diamonds�/quadrant +2 1L diamonds.Dominik Przyborowski on behalf of the CMS Beam Radiation Monitoring GroupDevelopment of FEE for BCM



Motivation Spei�ation Arhiteture Simulations Calibration Ciruit Layout and PCB ConlusionConlusionColnlusionThe FEE are done on shemati level � layout in progress(submission in 19.02.2013)Use of 2.5 V supply for FEE ore allows to meet thespei�ation in terms of TP (9 ns) and FWHM (7 ns)Frontend meets the spei�ation: ENC <800 e−,Kq ∼57 mV/fC, input range ∼ 15 fC (10 fC � linear)AknowledgementsCERN PH:Vladimir Ryjov and Anne DabrowskiDESY:Wolfgang Lohmann and Wolfgang LangeDominik Przyborowski on behalf of the CMS Beam Radiation Monitoring GroupDevelopment of FEE for BCM
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