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Abstract

Gamma-ray bursts (GRBS) are transient astronomical phenomena that emit enormous amounts of energy in electromagnetic waves, mainly in the gamma-ray range, for several seconds to
tens of seconds. GRB observations are challenging because of the difficulty in predicting the location and time of occurrence and its extremely short duration. Therefore, it is necessary to
notify about the discovery in space and to conduct follow-up observations by researchers. The AGU Remote Innovative CubeSat Alert system-2 (ARICA—Z) has been developed to demonstrate

a new alert system using commercial satellite network services. ARICA-2 uses SONY's Spresense as its onboard computer (OBC). We manufactured the special board to attach two Spresenses
as a redundancy of the OBC system. We will present the system development of ARICA-2 using Spresense.

ARICA-2 Background

Gamma-ray-Burst (GRB) ® Duration of the phenomenon : a few milliseconds to several minutes

AGU Remote Innovative CubeSat Alert system-2 ® Impossible to predict where and when GRBs occur
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commercial satellite networks ese features requires a quick alert to the ground for the follow-up observations by various telescopes

Size : 2U ( 10cm X 10cm X 20cm ) and understand the nature of GRBs.
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communicate two-way, and can perform uplink as needed. System diagram of ARICA-2
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Interface board to attach Spresence main boards

ARICA-2 uses SONY's Spresense as an onboard computer, ® A board that can accommodate two The circuits were added to monitor the Spresense to ensure that
which is a multi-core processors with a low power Spresense main boards they are working properly with each other. The interface voltage
consumption. Spresense has been used in space about a ® Extend the interfaces to control all devices was level shifted from 1.8 V to 3.3 V.
year without any issue. Spresense controls all the system The interface voltage to send and receive
of ARICA-2. Two Spresense boards are installed on our signals to all devices @@ New board functions
designed interface board to provide a redundancy in the Spresense main board. : 1.8V ESEEE _
satellite OBC system. Our interface board 33y | j w | G Two Spresense main boards can be mounted
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v Used in space environment Sk

[ designed the schematic and board drawings

by using software called Eagle, and ordered
Model name CXD5602PWBMAIN1 them to a company that produces boards.
Size 50.0 mm x 20.6 mm

CPU ARM® Cortex®-M4F x 6 cores
Digital input/output GPIO, 12C, UART
SRAM 1.5MB
Flash memory SMB

Development of an interface for using Spresense as the OBC
has been completed. No issue was found in our designed
board. The board will control the entire satellite system.
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