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Multichannel CSP ASIC

=

*4-channel CSP ASIC specifically designed for hole signals

1 auxiliary test channel for electron signals

*|2C engine to adjust critical parameters
Technology:
AMS C35

Area: 5 mm?
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Multichannel CSP ASIC INFN (s
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Low—Impedance
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Output Stage
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with different detector capacitance
keeping overshoot under control.
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e Simple structure

* Designed to store the configuration of 8
channels on a SRAM

* Directly adjust the value of passive
components through transmission gates.

* Reset funtion to recover immediately a

predefined configuration
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Noise performances

=

Current noise at the input for C,; = 4pF and 15pF
(Simulation performed with SPECTRE)
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Dynamic range and linearity /¥ &= Fs
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A. Pullia, F. Zocca “Extending the Dynamic Range of a Charge-Preamplifier far Beyond its Saturation Limit: a
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OQutput[ V]

Qutput[ V]

A

-3.0

. Pullia, S. Capra

_ eMinimizes the preamplifier dead

time and prevents from the
paralysis of the acquisition system
in the case of extremely high
background counting rates

—1 e Allows for charge information even

in the saturation condition

o Allows for high-resolution energy

measurements =2 extending the
dynamic range of photons/particles
spectroscopy
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Fast-reset device

Combining offline the information collected with the two
operative modes we can reconstruct the energy spectrum
over an extended range
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Drawbacks

* The digital TOT signal depends on the residual charge on C; before
the reset process

* Need for an algorithm to correct this dependency

» Off-line digital correction: easy to implement but expensive in
computational terms

0 }
_ T,
—
S
Zi Energy of the
© previous event
? =T : 1 MeV
_ T, > - 8 Mev
Nout 1 ‘
3 . . .
0 5 10 15 20 25
Time [us]
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Preamp output ( ADC code )

INHIB signal ( ADC code )

A
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Pile-up effects at medium counting rate
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Preamp output ( ADC code )

INHIB signal ( ADC code )
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Pile-up effects at high counting rate
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Eper o Vrgr = alkT — Cr (V) — (V1)) + (]

Need to generate an V2
auxiliary signal which y ‘ Vout 1 ‘
amplitude Vg is directly V1

proportional to the energy
of the last physical event

(and no longer depends on

the residual charge of past

events! ) — —
< > Comp
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AMPLIFIER
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TAC device N
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VCCopamp
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After the time-to-amplitude conversion, we can perform amplitude
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spectroscopy on over-threshold signals
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‘ Linearity of the measurement /¥ "= ¢
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SOBOEBANEE

* 6 layer design * Compatible with TRACE detector

* Independent power filtering for PCB
each IC  Auxiliary board to expand
e 4*8 =32 channels + 1 connectivity

Work in progress - Ground and Power planes omitted for clarity
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Conclusions and
future perspectives

Realized and tested a 4-channel prototype: more experimental results
coming soon

The TAC device proposed is able to get energy information from an event
also in presence of saturation. The energy measurement is not affected by
the presence of the baseline of previous events.

Future Perspectives

Realize PCBs to test the existing ICs

Noise analisys of the TAC device, layout in AMS C35 technology and post-
layout simulations

Study the possibility to embed a shaper inside the preamplifier IC
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Optimization of |;,. current generator
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Multichannel CSP ASIC

=

*4-channel CSP ASIC specifically designed for hole signals

1 auxiliary test channel for electron signals

*|2C engine to adjust critical parameters
Technology:
AMS C35

Area: 5 mm?
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