Fast, low-noise, and low-power, electronics for the analog
readout of non-linear DEPFET pixels .
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> The European XFEL project » The current readout approach
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> Readout timing strategies » Experimental setup and meaurements
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600 s A dedicated setup has been designed to test
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> Weighting functions and noise performances > Measurements with a DEPFET detector
/ The weighting functions for the double | ** - Tau =35 ns \ _ . .
integration readout scheme are shown in the T A “Tauz 200 ns The performance of the filter was tested at room temperature with standard technology linear

DEPFETs and a 55Fe radioactive source. The gain of the DEPFETs specifically employed in these
tests was measured as approximately 350 pA/el.
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top figure. Three different integration times
(65 ns, 100 ns and 400 ns) are shown. Final
baseline value is within 1% for all cases,
which is completely adequate for XFEL
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As an example, the measured spectrum for
the operating frequency of 1 MHz and the
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. - S - i : FWHM Noise = 110.3eV
operation. Spikes are due to the f|n|t_e time 02 double integration readout scheme is shown | i Noise = 13.0el
response of the power supply to which the 0 top on the right. From the fitting of the noise f FWHM MnKa = 178.3eV

FWHM MnKb = 106.4eV

signal current is sent between integrations in i om0 a0 s e 7o a0 w0 000 peak a noise level of 13 el was extracted. This | 1
stabilizing the reference voltage. Time (ns) noise level is adequate for single photon
resolution @ 1 MHz operation and in
agreement with expected values.
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The single integration weighting functions for
different values of the feedback capacitance
and for an operating frequency of 1 MHz are
shown in the bottom figure. An exponential
tail corresponding to the bandwidth of the
current source programming loop is visible.
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The noise of the complete system for different
integration times is shown below. For the
single integration readout scheme, an ENC of
only 34 el at the maximum frequency of 4.5 2
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Flattop gets longer for pulses more distant 02 MHz was measured, with an integration time Energy {keV)

from the baseline measurement, leading to 0= of 70 ns. The relative spectrum is shown

different 1/f filtering effl_cacy, that was o3 | | | | | | | bottom on the right. Measured performance is 5

measured and proven negligible. " 1 “ime (us) * ’ > very close to expected values. T FWHM Noise = 288.4 eV

Noise = 34.1 el
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double integrations readout scheme was 0 00 w0 we S0 B0 700800 Energy (keV)
0 observed (measured ENC of about 17 el).
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