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We develop a silicon photodetector coupled with a crystal scintillator. The silicon photo-strip detector consists of a single crystal and two silicon photo-strip sensors. The photo-strip sensor is designed and fabricated based on concept of a AC-coupled single-
sided silicon strip sensor but the incident layer of the strip sensor is modified to detect scintillation light. The two photo-strip sensors sandwiching opposite face of one crystal scintillator are oriented orthogonal to each other. When a particle enters a crystal, the
scintillation light is emitted and converted into electron-hole pairs in the silicon photo-strip sensors. This detector configuration provides the two-dimensional position information and a depth of interaction by measuring signal ratios between the first and second
photo-strip sensors. This detector concept can be applied in radiation, medical applications and nuclear medical cameras.
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— Two sensors sandwiching opposite faces of a scintillator are oriented orthogonal to each other — This is one of key features for the detection of light in the strip sensor R s D
— The detector provides position information in an x, y, z coordinate — The thickness of n* doping layer has to be as thin as possible for minimum dead layer “f
— A depth of interaction by measuring signal ratios between the first and second photo strip sensors — Anti-reflective coating is formed by stacked dielectric layer with appropriate thickness %
— The device may be applied in radiation application, medical application, and nuclear medical cameras \asge‘ <
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— Providing position information of the scintillation light — A total of 6(front-side)+4(rear-side) mask are necessary to fabricate the sensor
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— Biasing resistors are made of poly-silicon — AC pad is needed for signal readout
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® Performance test results of the photo-strip sensor with readout electronics
The photo-strip sensor coupled with the CslI(TI) Reconstruction of 2D position information by using the LED source
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» Silicon photo-strip sensors are developed < We measured the signal of the fabricated photo sensor coupled with

—Strip pitch 100/200 pm / Channel : 256/128 CslI(TI) crystal using several radioactive sources

—PIN photodiode — Energy resolution : 13.8% (611 keV, gamma-ray) 50

- Fabricated sensors show good electrical * The readout electronics is tested with the photo-strip sensor

characteristics » The photo-strip detector provides 2 dimensional position information IL
—Depletion voltage = 65V PLAN 0 e w1 P TR Y
—Leakage current < 2nA/strip From 2D position results, we can also obtain the interaction point of LED 0 200 400 600 800 1002D2200 ISOGSIGEU I SUSE OO 2200
*Sensors show good photo sensitivity by pulse height distribution of two photo sensors

*Plan for imaging test with a Csl(TI) crystal
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