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FASP_04 ASIC for the Transition
Radiation Detector with two-
dimensional position information
for CBM experiment at FAIR
National Institute for Research and Development in
Physics and Nuclear Engineering - Horia Hulubei,
Magurele, Romania

Contacts: DrVasile Catanescu
Claudiu Schiaua
E-mail: catanesc@nipne.ro, schiaua@nipnero
Technology:  ams 0.35pm CMOS C3584C3 4M
Die Size: 34mm x 4mm

Design Tools:  Cadence
Application Area: Detectors used in basic research experiments

Introduction

The Fast Analog Signal Processor (FASP) ASIC was designed for
Compressed Baryonic Matter (CBM) at the future acceleration
facility FAIR, Darmstadt, Germany. The ASICs will be integrated
into the Front-End Electronics (FEE) of the Transition Radiation
Detector with two-dimensional position information (TRD-20).
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Description

The FASP_ASIC has 16 self-triggered analogic red-out channels,
with mixed-signal type circuits for processing the signals
provided by 16 consecutive readout pads of the TRD-2D.
The ASIC requires intercannection for a continuous readout of
the whole active area of the chamber, The signals produced by
a charged particle hit in the chamber are distributed on few
consecutive pads and processed together, in a self-triggered
mode (the channel with the highest signal enables also the
processing of the signal of the neighbours). A mixed-signal
circuitry is generated to both inter-channel communication
within one ASIC as well as between neighbouring ASICs.
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Fig.2: FASP_04 PCH substrate for flip-chip connection.

For each processed input signal, two output signals are
delivered: Each FASP_ASIC channel contains:
) a flat top analog (peak-sense) signal with adjustable time - Charge sensitive preamplifier

interval. Two versions, including an option for flattop or  + Pole-zero circuit

semi-Gaussian output, were also designed and produced. + Two stages of 2 order RC filters
b) a logical signal lasting 14 clock periods. + Peak-detector circuit: It detects and maintains the peak

value of the RC filters output signal, providing the possibility

Both types of FASP_ASIC outputs are suitable for driving a wide of two selectable types of the output signal, a semi-Gaussian
range of ASIC or commercial analog-to-digital converters. orfand the peak value (flat-top)
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Fig3: Channel nolse variations with input capacitance.

« Logic dircultry: This part implements selftrigger signals,
generating the logic signals for ASIC inter-channel
communications and  interconnection  between  the
neighbouring ASICs. It also provides the logic signals
necessary to connect and synchronize with external ASIC or
commercial ADCs

Results

Detailed simulations (ie. typical, corner, Monte Carlo) were
carried out, in schematic and layout. The results of the
manufactured chips are presented in the table below.

Detector pad capacitance 25pF
Positive input charge range 015fC- 165fC
Input pulse rate max 2 MHz
Channel gain 62m/fc
RC filter shaping time 100ns
Channel noise (CM=25pH Qe
Moise variation with det. pad cap. 15e/of
Channel integral nonlinearity

semi-Gaussian output 012%

peakesense output 006%
Analog output range 0-1v
DC adj. output level 02V-05V
Peak-sense output plateau width 16Tck
Semi-Gaussian output FWHM 20ns
External clock frequency max 80 MHZ
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Fig4: Channel integral nonlinearity.

Why EUROPRACTICE?

The EUROPRACTICE service offers Academic Institutions and
Universities extremely useful opportunities for research and the
training of specialists in microelectronics at affordable prices.
The MPW submission system and the mini@sic programs allow
the production of prototypes at low costs in a reasonable time
to test the specific solutions adopted by the user.
EURPORACTICE s the right interface between researchers and
students developing microcircuits, between software suppliers
and foundries. Access to new technological developments
is made simple and fast, offering support and qualified
information to users of EUROPRACTICE services.
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