Development of a SpaceWire-based
Data Acquisition System
for a semiconductor Compton Camera

Hirokazu Odaka
| | (ISAS/jAXA Unlver5|ty of Tokyo)
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How can we use SpW in real experiments!?

Balloon-borne experiment in Australia

Hard X-ray Imaging observations

X-ray photns

focusing telescope

Focal plane detector
(Compton Camera)




ISAS’s Si/CdTe Semiconductor Compton Camera
(First demonstration)

- 4-layer stack of DSSDs (double-sided Si strip detectors)
- 32 CdTe pixel detectors [Bottom/Side]
= Many channels to read: TOTAL 2560 ch

We need a compact and high-performance DAQ system.

Pressure vessel : Entrance window

hard X-ray mirrorg




Data Acquisition System

We utilize our multi-purpose DAQ framework based on
SpaceWire I/F and RMAP. (Talk by T.Yuasa)
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Compton Camera
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Data Acquisition - Design
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Data Acquisition - Design

Compton Camera Data Structure
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* Total data size of all the detector modules is 5168 bytes/event.
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Data Acquisition - Design

SpaceWire Digital 10 board
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Data Acquisition - Design
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Data Acquisition - Design
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Data Acquisition - Design
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Data Acquisition - Design
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Data Acquisition - Design
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Data Acquisition - Design
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Data Processing

—
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Telemetry and Command

: Telemetry

Cube

Command

ISAS Compton Camera Module Caltech balloon system

Telemetry
|. SpaceCube writes data to data buffer in User FPGA by RMAP Write.

2. The written data is transmitted to the central computer of the balloon




Summary

* We are (| am) working on data acquisition system
of a semiconductor Compton camera for a balloon-
borne experiment, by using SpaceWire and RMAP,
from scratch, but using a standard framework which
provides standard functions of data acquisition for
detectors.




Result and Performance

Spectrum (Ba133)

The DAQ system works well.

Proper spectrum was obtained.
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Energy [keV]

Average event rate expected | < 100 Hz

Data transfer rate required | > 4 Mbps

In order to increase the data transfer rate,
we are developing a new SpaceWire IP core which transfer data
to RAM in SpaceCube by direct memory access (DMA).



