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With the increasing development of CubeSats and the increasing number of more advanced technologies
being installed on them, the development of electric propulsion systems that can be downsized is important in
that it will lead to more advanced missions that can be performed by CubeSats. The vacuum arc thruster
focused on in this study is one of the electric propulsion systems and is suitable as a propulsion system for
CubeSat because it requires less space for installation compared to other propulsion systems.

While much of the previous research has focused on improving the performance of thrusters, little research
has been done on systems for operating vacuum arc thrusters. Therefore, the aim of this study was to develop
an operating circuit for a vacuum arc thruster to be mounted on a satellite such as the 3U CubeSat. The aim
was to control the charging and discharging of the capacitors by communicating through the operation of the
circuit, thereby controlling the triggered vacuum arc thruster.

The first stage of development was to devise a system for mounting a vacuum arc thruster on a CubeSat. A
circuit was then created to charge and discharge the capacitors necessary for the operation of the vacuum arc
thruster. By adjusting the charging time of the capacitor, the triggered vacuum arc thruster was successfully
operated. The induced vacuum arc thruster was also successfully controlled by controlling the voltage
boosting by the HV DCDC via i2c communication.

The operation of the circuit was demonstrated by chamber-based experiments, where discharge waveforms
of the vacuum arc thruster were observed.



H X

G Bl - PR 1
L e e 1
LB/ TR ORI OB . 1
112 TUN T2ERFITIIT D CubeSat BHFE ..o 2
1.1.3 CubeSat [ZHEH 9 D HEEE R I DU Tl e, 2
114 B8 T — MR 2
1.1.5 B2 7 — 7 HEERE O BRI 2
L2 e R e 2
1.2.1 keteryna FCOMFZE 2016, ....oovieiiie e 3
122 BFATECDBIFIE 2024 ..o 3
123 R DBIFTE 2013, ..., 3
L3 e 3
2 B B, 3
2 R B 3
22 B K 4
23 U= MIREZET — T HEMERS ., 5
24 BRANEZE T — I HEHERE 5
3 A BRI OB T, e, 6
3.1 287 — I HEHERE 2 I 2B R HEE S AT I 6
3L L B PS 6
302 ADCS & DFEH ..o 8
32 B R e, 8
321 ArdUINO NANO. ...ttt et e e e e e 8
322HVDCDC . ... i, 9
3.2.3 Photo COoUPIeT. .. utitiitt et e e e e e e e 11
RN N 0o 1o) 10 S PPN 12
3.2.4.1 TAUE Capacitor. . .ouvi ittt ettt et et et et 12
3.2.4.2 TOOPF Capacitor. . uv ittt et et et et ettt e et et et e e eeee e en e 13

33 B R T 13
33 R 14
332 R ARE R 14
333 O T U DT TR 15
33,3 D 15
3332 737 2 A . o, 15
3333 TR R 16
3334 BB T — IV HEERED AL T U 16

334 FEDHEL ..o 18



B T B I D U N T e 18

3 2 T B e, 18
3 B TR T 19

3 3 T 19
344 707 T BOFEM. ., 19
3.44.1 Master 11D T T 777 I 20
3442 Slave il 7 T 7 T In i 21

A B BB 22
A R 22
A B R T L 22
A2 A S AU D BRI 23
422 HERIRHIEBR BEE T ¢ 2 /N 23

A T 24
A3 B T T 7 25
A3 B T T 7 e 26
A33 T T X T T T 27
434U A T =T POt 28

A A R 28
441 [ ZE T — 7 HEHERE 28
442 8 — MIREZE T — ZHEERE 29
A5 D I R T 29
A S L BB I 30
4.5.2 Master Ul AT 30
S B B T 31
S R 31
5 T T A e, 31
S512LEO T U SN . o 33
S13LEO T S N DA . 33
S1ALEO T Y /3DNEH Bl o 35

S 2 B T 35
52 B I 35
5.2 R R 35

B 6 B B 36
B T B B 39
7.1 HEEREOWIE & B2 T — 7 HEEREOBMEIZ DUV T 39
7.2 FRFERIEL & B U U T 39

T3 BEEODE & WD i 39



O B A DR 40
B MR . e 41
e, 42
B e, 43

N % FH L D F71E cho.mengu801@mail kyutech.jp ¥ T ZEHAK T X



