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Abstract HiZ-GUNDAM is a satellite project aimed at observing high-redshift gamma-ray bursts (GRBs). The satellite will be equipped with wide-field X-ray
monitors (EAGLE) and a near-infrared telescope (MONSTER). They are connected to a computer (MPU) that controls the flow of data via a network called
SpaceWire. It i1s necessary to verity through ground test whether data transfer can be correctly achieved for multiple detectors. In particular, it is important to
estimate the time it takes for the MPU to collect event data from all 16 EAGLE modules. We created dummy mission equipment by combining the Raspberry Pi
microcomputer with the Space Pi developed by Shimafuji Electric Co., Ltd. We then connected multiple units to build a SpaceWire network simulating HiZ-
GUNDAM. Using this network equipment, we estimated how long it takes for the MPU to collect data from the EAGLE detectors.

1. HIZZ-GUNDAM 4. Data Transfer Test & Estimation

HiZZGUNDAM s a satellite project aimed at observing high-redshift gamma-  The MPU is required to process all 16 modules within one second, whilst
ray bursts (GRBs). It will carry two instruments: Exploration of Ancient GRBs  conducting individual analyses of event data from each module to determine a
with Lobster Eye, EAGLE; wide-field X-ray Monitor and Multiband Optical and ~ GRB. This is because it must rapidly determine whether an X-ray burst is a
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Near-Infrared Simultaneous Telescope for Efficient Response, MONSTER. GRB, and, when triggered, adjust the satellite's attitude and direct MONSTER
Védiﬁéféaymonitor:Exploraﬂon of Ancient GRBs with Lobster Eye towards the GRB within 300 seconds. The flow when the MPU collects event
data from each EAGLE detector is shown in the figure below.
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S : _ _ Although, based on past satellite examples, the MPU Is expected to collect
- Exposure Time 10 min (Zmin x 5 frames) 1KB per transaction. Moreover, during actual operations, communication
2 MPU timing via SpaceWire is planned to be controlled according to 64 Hz “time
- Mission data Processing Unit slot”. Since modules are assigned to transmit data per time slot, transmission

Our objective is to disseminate information regarding high-redshift GRBs to = and reception operations must be completed within this timeframe. Also, the
the community all over the world quickly as possible. To achieve this, it is communication rate is undefined. Therefore, utilizing a dummy network
important to analyze EAGLE and MONSTER data on the satellite. emulator, the communication time was estimated whilst varying the
he Mission data Processing Unit (MPU), on-board system of the satellite, CcOmmunication rate.

receives science data from these mission instrument and analyzes them. Also, 2
the MPU would l[aunch some commands to mission instruments. The figure on
the below shows the rough observation process of HiZ-GUNDAM.
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the number of relay points In
SpaceWire on the elapsed time. In
this experiment, EAGLE modules
were connected to the MPU as
shown In the figure on the right, &
and the number of relay points was W iy @4
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Our goal is to issue the alert to the ground within 1 hour of detecting a GRB.
It Is iImportant to experimentally simulate the feasibility of this observation
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3. SpaCerre Dummy NetWOrk The results are shown in the table 3 path

As HiZ-GUNDAM utilizes the satellite-specific
communication standard “SpaceWire”, it's _ L
necessary to gain knowledge through various *SPaceWire Communication
experiments. Since the MPU connects to a lot of E[Ohard-t . Wi t
devices and continuously transfers data, we must * 't Nas tWO opPacewire ports

consider efficient data acquisition methods. and Field Programmable 0. Summary

Space Pi on the right. Adding one more relay | 1776 ms + 0.57 ms [ 17.95 ms + 0.40 ms
point won't significantly affect the

total transmission time.

However, as there is no actual MPU, we started to Gate Array (FPGA) chip in .7 5 yNDAM is a satellite project aimed at observing GRBs.

Ie/>l<:periment with several emulators with SpaceWire ;/;/g;rl}ecsjpaceWWe CIFCUIt IS The HIZGUNDAM satellite carries two detectors, EAGLE and MONSTER, as

T Y N —— well as an onboard computer called the_I\/IPU. |
paceWire | ﬂ_.,j'?jif"j_‘%a\\;ﬁA - - A dummy network based on SpaceWire was developed to experimentally
Erae. outer eyl - ‘\‘\ PN simulate that observation sequence.
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s S &K | \“) - Notwithstanding the satellite-specific constraints, an estimation was made
3 X 0. R\ ¥ that the MPU takes less than one second to collect data from 16 modules of
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A new plé‘ﬁforrﬁ for conducting various tests via
SpaceWire is now ready! This system is being
used to conduct a number of experiments.
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