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The purpose of this research is to develop a precise tracking device to be used for the future experiment
aiming to search for a Higgs boson and measure the Yukawa couplings. In such a future experiment, the
detector which is more rad-hard with higher position resolution is thought be needed. To meet the
requirement, we try to develop a silicon detector using SOl technology.

Silicon On Insulator (SOI) technology is widely used in the industry to process IC on silicon wafer.
However, the silicon under the oxide layer is solely used as a substrate in such application. In the
application to the particle tracking device, we apply reversed bias voltage to the silicon layer under
the oxide layer, resulting in the silicon layer working as the sensor to the incident particle. The
principle of the detector had been proved, but the so—called back-gate effect, where the IC does not
work anymore because of the electric field generated by the reversed bias voltage, was the biggest issue
to resolve for the actual application as the detector.

In order to reduce the back-gate effect, P-Wells are implanted under the oxide layer to some prototype
detectors. This aimed to weaken the electric field by the reversed bias voltage by keeping the implanted
P-Well to zero potential by grounding. In our research, we performed various testing for the protoype
of counting pixel detector. The analog performance was characterized first. Then the data acquisition
(DAQ) system to reach out the signal was developed. Using this DAQ system, the response to visible |ight,
X-ray, and beta-ray were careful |y measured. By these measurements, we confirmed that the buried P-Wel |
is effective to reduce the back-gate effect.




