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Abstract [Background] One of the most attractive subjects in the astronomical observation is the y-ray detection in
space astronomy. Recent research shows that the spectrum and distribution of the high-energy y-ray can be utilized to
explore the dark matter’s distribution and physical characteristics. Several detectors can be utilized to detect high
energy y-ray, and one of the most suitable candidates is the silicon strip detector which possesses very high position
and energy resolution. Silicon strip detector can be used to accurately detect the traversing particle’s track and energy,
and can be easily assembled together to form a large detecting plane. [Purpose] This study aims to explore key
technologies of the silicon strip detector, including high-precision assembly techniques, front-end electronics design
and data acquisition board design. [Methods] First of all, a test system with a low leakage current was built to inspect
the silicon strip sensor. Then, an automatic wire-bonder was employed to connect the wires of sensors and front-end
electronics. The automatic bond-tester was used to test wires’ firmness. Finally, a readout scheme based on the
characteristics of the sensor was design, and the printed circuit board (PCB) layout of the front-end electronics was
optimized. In order to design the data acquisition board, the logics in the key component field programmable gate
array (FPGA) and the automatic data acquisition software in the host computer were implemented. [Results] A
prototype silicon strip detector has been fabricated and tested. All 384 channels show a good linearity in the range of

0~180 fC and the non-linearity is less than 5%. The prototype’s input equivalent noise is less than 0.16 fC. The
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cosmic ray test result shows a clear peak of the minimum ionizing particle of 2.8 fC and the spectrum matches the

convoluted Landau and Gaussian fitting function. [Conclusion] The well behaved prototype demonstrates the validity

and feasibility of the key technologies, and these technologies can be applied to the practical silicon strip detector for

space astronomy.
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