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In the framework of the INFN-SIDDHARTA experiment a new SDD array has been developed. This array is
characterized by eight independent elements organized in a 4 x 2 format (square SDD). Each channel is connected
to a CUBE preamplifier.
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Picture of the detector mounted
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Spectroscopic
measurements FWHM
with the single < 126.3 eV
square shaped
SDD (8 x 8 mm? N _ M
active area): : s Energy [kev] o5 P mE s ”En:,;(k:v)” e mEEe

i : Low energy X-ray lines measured with a 8 x 8 mm? detector.
Fe spectra at ISGX hapmg time 1 ps. L and K lines of various elements are indicated.
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Readout ASIC - SFERA chip

The output of the CUBE preamplifiers are connected to a common ASIC called SFERA (SDDs Front-End Readout ASIC) thatisa 16
channels Integrated Circuit that performs analog shaping and peak detection of the signals.

CUBE 16 Channel ASIC AMS CMOS 350 nm Detector readout
e Technology: AMS 0.35 um; Preamplifier (T with CUBE
e Area 25 mm?; x16 o preamplifier and
¢ 16 channels; |_S'I| 8 TZz1= :gf sg;:ab rayout SFERA chip
.« Ot ord " an filter UEE —%ﬁ_ﬂ'" shap T"“k Slr‘f‘“"efl & >  (shownwitha
OI: er _Seml gaussian Iiter, JJ m K Phase.f blocks diagram).
* Peaking times: 0.5, 1, 2, 3, 4, 6 us; (| pe——
e (Gains: 10, 16, 36, 50 keV and 20 ke'; Detector I ‘ Fast Snaper D_"_i_h Poster presentation.
oo ; . B‘"“:'r’ 12-bit Session: “Front end,
* Pile up re]ector, amplif Lo - InputReselLoglc _J._-" ,?\A;A{: Trigger, DAQ and Data
° Multlplexer Output: 16:1,8:2, 4:1; ) ? ? - Management” (Thursday
. « ” ] . Shaper_gain Y Peaking_time Voltage_rel | afternoon).
. Pollmg or “sparse rn.ultlplefxer rea}dout, _ i e B Schembari et al. “A 12-
e 256-bit internal configuration register; Slobal Logie CHHILILIHH) H ;'p’ 1 bit SAR ADC integrated
e 12 bit SAR ADC: ’7 2 - on a  multichannel
! Clock* ] Silicon Drift Detector
oA~ Oatan 4 4 Clock So€ oA~ Readout IC”

N\

5 55 6 6.5 7 75
Energy [keV]

. ’ FWHM
Experimental ’ 123.4 eV
results: :

Oscilloscope screenshot of the shaper (0.5, 2, 3, 4, 6 us) 33Fe source spectra with a small area SDD at -40 °C
and fast shaper (0,2 us) outputs. coupled with SEERA (4 s shaping time).
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