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» The novel 3D trench-column sensors have been proposed.
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» The novel 3D trench-column sensors have been proposed.
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» The novel 3D trench-column sensors have been fabricated at the IMECAS using the 8 inch CMOS process technology.

(a) (b) (©)

(d) The fabricated 8'* wafer
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A
997 2. Measurements of the 3D pixel sensors

> The preliminary measurement results of Current-Voltage (IV), Capacitance-Voltage (CV), Charge Collection Quantity (CCQ)
and Timing Performance before irradiation have been presented.
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Tempareture: room temperature
3D trench-column sensor: 35X 35
um? pixel size and 1 pm trench
width
Laser: 1064 nm (infra-red), < 11 um
beam spot (FWHM)
Trigger: laser sync. signal
USTC Amplifier board: Designed
for Low Gain Avalanche Detectors
(LGADs)
Oscilloscope
«  Sampling rate: 40 Gs/s (two
channels)
«  Time window: -50 ns ~ 50 ns
* Full bandwidth
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> The preliminary measurement results of Current-Voltage (IV), Capacitance-Voltage (CV), Charge Collection Quantity (CCQ)
and Timing Performance before irradiation have been presented.
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> The preliminary measurement results of Current-Voltage (IV), Capacitance-Voltage (CV), Charge Collection Quantity (CCQ)
and Timing Performance before irradiation have been presented.
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> The novel 3D pixel sensors featuring a deep trench enclosing a central column electrode has been designed and successfully
fabricated at the 8 inch CMOS pilot line at the Institute of Microelectronics of the Chinese Academy of Sciences (IMECAS).

> Sensor leakage current is in the order of 102 A, and its capacitance is about 300 fF.

> Both the TCT measurements with infra-red laser (1060 nm) and beta-scope measurements with a 2°Sr-source vary the internal
gain occurs when the bias voltage is above 40 V as the TCAD simulation expected.

» Through TCT measurements, the collected charge and time resolution as a function of bias voltage can reflect the depletion
and E-field status of the sensor

> The 90Sr-source tests show that the gain is about 4.17 and 6.37 at 20 °C, 84 V and -30 °C, 84 V for the minimum ionizing
particles (MIPs).
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