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ASSD Outline

Diamond detectors need special Front End
Electronics to match the very high speed of
carriers in diamond medium.

This work represents a trial to solve FEE for future
Time Measurement and/or Counting Applications.

1. Motivation
2. PADI-8 and PADI-8D presentation
3. Summary and outlook
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M.Ciobanu, E.Berdermann, N.Herrmann, K.D.Hildenbrand, M.Ki§, W.Koenig, :
J.Pietraszko, M.Pomorski, M.Rebisz-Pomorska and A.Schiittauf, DeteCtor c
“In-Beam Diamond Start Detectors”, Transactions on Nuclear Science, VOL.58, ; i
NO.4, pp. 2073-2083, August 2011 i e i
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Estimated pulse heights on ~ S/N ratio (left) and, (right) as a function of CD, for
the input of a Broad Band 50 three values of Ri. The resulting dependence ofesyi\
(@) Amp“ﬁer (kinetic energy g; On (:D and Ri indicates the way for an Optimization:
1 A Gev, diamond thickness - A decrease of CCDETECTOR SEGMENTATION
d = 300um) - anincrease of Rof the FEE are required.

- S/N has a maximum fdZ,*Ri ~ carrier transit time
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PA output voltage (V)
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Measurement with FPGA TDC-10ps

Two Channels Leading edge Time Resolution (ps)
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Measurement with Tektonix Scope

Two channels Time Resolution (ps)
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@ PADI-8 Channels uniformity .’i

Measured time resolution for different channel
combinations of one chip (channel 1 against the 7
others). The test pulse (0.25V amplitude and 3ns
width) is attenuated by the specified value.
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@ PADI-8 Input Impedance .‘1‘
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@ Comparison PADI-8 and PADIS8-D ."i

QIN = 2fC, VTHR = -50mV
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7SS Comparison PADI-8 and PADI8-D
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The bonding is protected W -
with an epoxy glob top -
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Jochen Frihauf (J.Fruehauf@gsi.de)

The FEET-PADI8 main PCB (the input
connector is chosen to be compatible
with RPCs detectors)
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The FEET-PADIS8 PCB connected
with PADI8 Testl PCB

Time Outputs Ch1-8 (LVDS)

Ch1 test Output, OR Output,
SPI interface inputs (LVDS)
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Comparison
Main parameters PADI-8 PADI-8D
comparison
PA Bandwidth (MHz) 411 250
PA Voltage Gain 251 180
conversion gain 30 125
(mV/fC)
baseline DC offset, 1 1
o (mV)
PA Noise (Mo 5.5 7.5
Equivalent Noise 1145 380
Charge (e,<)
Threshold dynamics 750 750
(+/- mV)
Input Impedancec) 30 -160 800 - 2000
Input Capacitance (pk ~5 ~0.6
Power consumption 17 15

(mW/channel)
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Summary

 PADI-8 design was submitted in April, and first
prototype tested in November.

* From 39 tested chips, only one was defect.

 PADI8D design was submitted in December 2.
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Outlook

« PADI-8 and PADI-8D are good candidates for FEE
connected to segmented Diamond Detectors, for Time
Measurement or in high rates Counting applications.

 All developments which will be done for PADI-8
with RPCs (PCBs, TDC, SPI-interfaces...) can be
reused in our Diamond Detectors environment.




