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ASTRO-H is the 6th Japanese X-ray observatory which is scheduled to be launched in 2015. Two of onboard
instruments, the Hard X-ray Imager (HXI) and the Soft Gamma-ray Detector (SGD)
are surrounded by large and thick BGO (Bi4Ge3O12) active shields to reduce the background. Since there are
large number of BGO crystals with various
types of size and shape, we apply Avalanche Photo Diode (APDs) for light sensor of these BGO detectors.

For the signal processing system of the BGO-APD active shield, we introduce two types of digital filter to
generate trigger signals to satisfy following two requirements; anti-coincidence signal has to be generated
quickly before AD conversion of the main detector starts, and also, we have to achieve lower energy threshold
as much as possible.
The another important issue is the trigger timing. It could be deviated due to different timing when the signals
over the threshold depending on
the pulse height or influence of the noise. We have optimized digital filter parameters and trigger timing
including delay and width using prototype model of BGO crystals.
In this year, we have finally completed to fabricate the flight model of HXI/SGD, and we have performed
various measurement
in the pre-flight calibrations.
We have operated all of the BGO active shields at the operational low-temperature for the first time, and
confirmed that our developed signal processing system
works well even if they are assembled as the flight model sensors; we achieve the energy threshold of around
100 to 200 keV, which is comparable to that of obtained
at the component verification test, the room background of the main detector is successfully reduced by anti-
coincidence as we expected, and the trigger efficiency for the
cosmic-ray event is confirmed to be almost 100%. In this contribution, we present detail of development of
signal processing system of BGO-APD active shield and verification result utilizing flight model sensors.
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