BN R KEERT LA BICBT 210 mE ER O S 2 EE EFICEEI 2158
REZE - EHEfngl 17108015 FIERE

LAFZEH = & HAY

IR/ INEREOBRENTERILL TETWVD, TRE TITORTEIZFTHEICET S
D% < DRBUL R FEHEDOLZ AT OV T TH Y | B/ N RSO TOREIC
OWTIEARHLRES LV, TO—ORNFHE EOMBHRTH L, MEHRIZL T
NABEDOBE e BRI & 2 Sh, BIE MG Ol E DO 5 WD &
%, BEOHE TTHEROEBMNFLLEZ b, KmX TlLE/NNUgRICERIND
B D KIGreE S v ECTOREREIC L DN RAEE EFIZOWTHIEZ T 72,

2. EBRNEY

BEREIZ LD NAEE EFIFAZATF Y N Z R TR > ThOBEMGISND Z
EMGo TS, /NIRRT EDREDX ¥ /X3 & U A ThiVuI+oIcEE
FEMEITCELME LI, Yo —F A A — NIC L H5EE EAMTNPEITH L%
T, S HIZFEBRIZB W THEEERR OB 2 EE LR AR S zD, £
DFERIZONTHELEHTND,

3 FEBRRE R

3.0 ¥y XU HIZ L D EIE A

B R RIKICFRAT 5% v XU X 2B LS & 2 A, 100nF~10 u F DR EDRFIC
EIE ERAEARESEE L, 10 FR RIS EZN EOZTIZEA ER SN

277,

32 YV xF—EAF— FIC X DEE LA

3.6V DY = —H A F— REHALTEREI T 2 A, EERSTILD 250
sTREDM]., 3.6V 2R <BAHEEEANPHERISN., RIS NR -
77,

3.3 BRI O EE A
IR IEWTE OB 7S & B EE _E AR O BRGNS S, B A 20 #
VAL DEIEEREMNBELTVD EEZLND,

4.FE®
ABFFETOANREE EFMHZIRIT 1.8V REN LR TH -7,
ERIEEA 27 2 A KDEEEANEZ D ARENDH D Z LR ENT,



Abstract

Theme : Research on bus voltage rise during creepage discharge
on solar cell arrays for microsatellites
Supervisor : Kazuhiro Toyoda 17108015 Taihei Oosako

In recent years, many small satellites have been developed. However, most of the research on
spacecraft that has been done has been for large spacecraft. There are many unclear points about
the case of microsatellites. One of them is the discharges on a spacecraft. The discharge causes a
sharp rise in bus voltage, which can damage equipment. In the worst case, the spacecraft may be
ruined. In this paper, I investigated the rise in bus voltage due to creepage discharge using a
solar cell array for microsatellite.

It is known that the increase in bus voltage due to creeping discharge is suppressed by the bus
capacitance. I investigated the following three points.

1) how much capacitance is needed to sufficiently suppress the rise in bus voltage
2) how effective is voltage rise suppression by Zener diodes
3) Instantaneous voltage rise when the discharge current is cut off

First, when the capacitor inserted in the satellite simulation circuit was changed, the voltage
rise range changed significantly when the capacitance was 100nF to 10uF, and there was almost
no further change when the capacitance was 10uF or more.

Second, when an experiment was conducted by inserting a Zener diode with a breakdown
voltage of 3.6V, a voltage rise exceeding 3.6V was confirmed for about 25 ps when the
discharge current flowed.

Third, correlation was found in the relationship between the current drop and the voltage
rise width when the current was cut off. It is considered that the voltage rise is caused by the
circuit inductance.

Finally, the upper limit of the effect of suppressing the rise in bus voltage in this study was

about 1.8V. It has been shown that a voltage rise due to circuit inductance can occur.
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