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Analog FE efficiency simulations

B Generation of a random sequence of voltage pulses - output response to
background hits of an analog channel with an RC?-CR shaper

e hits occur in time as Poisson points - the time interval between two subsequent events is a
random number with Poisson distribution (the average hit rate for each layer is provided by
physical background simulations)

E hit energy distribution is provided again by physical background simulations (results supplied
by Carlo Stella) - simulation data have been interpolated with Moyal distribution
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e Efficiency is computed as . : :
Y P n is the total number of interesting events

TOT during AT, | the number of lost events in AT,

56 TOT, is the time over threshold during AT
due to BG events, r is the rate of interesting
events

e On every layer, threshold=MIP/4 (4000 e on layerO, 6000 e on the other layers)
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Energy distribution per strip (from TS) and fit
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Microstrip detector: proposed layer grouping

Layer C, available selected ENC from
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B RC%-CR shaping, I5=500 uA, L=200 nm, N-channel input device, efficiency

based on BG hit energy distribution (from TS simulations)



Strip front-end development

B Fast and slow front-end prototype chip (IBM 130 nm)

strip wire == area for test

bond pads \ --:  structures B Milestones for strip front-end
development
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Fast front-end block diagram

B Schematic simulations of charge preamplifier + integrator (I5=500 pA in the

preampli input device, 1.33 mW power consumption in the preampli including
bias networks)

t,-sel (25, 50 100
pol-sel and 200 ns)

{J I‘ T;'I V; ”CZ |—<:|vm

\/
~ V +
_/1{>_1|—s— ~AG)

on -

" v { \
CF2 - N ~ 1 single to double ended

? conversion and
threshold generation

gain-sel (high for
layerO, low for
outer layers)



Equivalent noise charge

Bl Results obtained with ideal RC?-CR shaper and including real bias networks
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Response to a charge signal

E.  Response to varying input charge (-100 ke~ to 100 ke-, C-=100 fF)

Transient Response
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Charge preamplifier response linearity

Input charge from -100 ke- to 100 ke~ (low and high gain configuration)
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