
 

 1
 



 

 2
 

250×290×452 
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10

90



 

 3
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2
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OSSAM Onboard for Satellite Sensing Attitude Motion  
1 1 1 1 2 2 2 3

3 

1.  
1.1.  

1957

1

1cm

 

2 

(Active 

Debris Removal or ADR)

Post 

Mission Disposal or PMD 

 

 1

90% PMD

90% PMD 

ADR

PMD 

ADR  

 
 1

 



1.4 t 8.9 t

2  4 m 6 12 m 

Arian 5 

 

1.2.  

3 

 

1.  

2.  

3. 

 

1 3 

 

 
 2 (Cosmos 2082 rocket 

body)

 

 
1.3.  



 

 

2.  
2.1.  

 

 

 

 

 

 

 

2.2.  

 

A

1

2

 1  

Arian 

5 

 3

Z 6.0deg/s

 4  5  6  



 

 3  

 

 1  

 

 5

A  

 

15 (1 ) 

 

2  

 

H- A  

 50kg

 

 50cm×50cm×50cm 

 

H- A

 

 

 

 

 4  

 

 

 5 30  

 

 

 6 180  

 

,



 Z 

2  

 7

r n

r

n θ  

cosθ=
n⋅ r
n r

 

(1) (2)

 

1 :cosθ>0
2 :cosθ<0 

 

 

 7  

 

3  

1.0deg/s 0.2deg/s

10m

24

 2  

 

 



 2  

 SSO 567km  

 H- A

 

 

 

 2  

 

2.3.  

 

2.3.1.  

 

2.3.2.  

 

2.3.2.1.  

 

2.3.2.2.  

70%

 

2.3.2.3.  

 

2.3.3.  

10

 

 

 

 8  

 

3.  
3.1.  



 

3.2.  

 

AXELSPACE

AxelStar-3 2

 3  

 

 3  

 7

 

77  

 

 80 deg 

 150×80×75 mm 

 516 g 

 3.0 W 

 −20 +55  

 

 

 9 AxelStar-3 

 

 

SYSTRON DONNER QRS116

3  4   

 

 10 QRS116 

 

 4  

 ±100 deg/s 

 0.004 deg/s 

 φ37.5×16.38 mm 

 60 g 

 0.1 W 

 −55 +85  

 

 

3 Honeywell

HMC2003  5

 

 

 11 HMC2003 

 

 



 5  

 1 V/gauss 

 2.5 V 

 ±2.5 gauss 

 

0.003 0.003 

 12 V 

 

8.6 deg 

 

 

4. C&DH  
4.1.  

OBC

 

4.2.  

C&DH

(Main Processing Board :MPB)

(Communication 

Interface Board:CIB)

(Electrical Interface Board:EIB) 3

 

3

 

 12

 



 

 12

  C&DH

 

OBC(On 

Board Computer),

PIC

OBC

OBC

PIC

 

(CIB) OBC

OBC I/O

OBC

RS-422

RS-422

RS-422

RS-422 IC

1

OBC

OBC I/O

I/O

I/O IC

RS-422 IC I/O

IC  

(EIB)



 

4.3. OBC  

AstreX ( )

SH4-BoCCHAN-1OBC

SDK

SDK

SDK

 

CPU 360MIPS 1.4GFLOPS

15

UART I2C SPI

OS Linux 

 6

SH4-BoCCHAN-1  13  

 
 13 BoCCHAN-1 OBC 

 

 6 SH4-BoCCHAN-1 OBC  

  

CPU  

SH7760 HD6417760BL200ADV 

200MHz(33.33MHz×6) 

360MIPS/1.4GFLOPS 

 SDR SDRAM 64MB(32MB×2)

PROM NOR Flash 64MB(64MB×1) 

 60mm×60mm×12.4mm 

(I/F ) 

 3.3V DC  

 

250mA 0.83W 

420mA 1.39W 

OS Linux 3.0.4

 

4.4.  

THREAD

 7
 

 

 

 

 

 



 7.  

1. 

 

2. 1

( )

 

3. 1 2

(

)

( )

 

4. 

 

 14  

 

 

 

 

 

 

 

 14  



4.5.  

OBC  

(WDT)

WDT

PIC

PIC CPU

CPU

PIC

(SEL) OBC

OBC  15
 

 
 15  CPU  

 

 

(SEU)

 16
 

 

 

 16   

 

4.6.  

24

STK(Satellite Tool Kit)

3

 8  

 

 8.  

 

 SSO 

 567km 

 97.7deg 

 19:00 

 

( ) 

 33.583deg 

 130.4deg 

 

( ) 

22 Jun. 2015 00:00UTCG 

~25 Jun. 2015 00:00 UTCG 

 

( ) 

22 Dec. 2015 00:00 UTCG 

~25 Dec. 2015 00:00 UTCG 

 

 17

 9



1 1

 

 

 17  

 
 9  

    

 

[min] 
 7.4 12.4 10.8 

1

[min] 
42.1 44.5 43.4 

[min] 
 84 692 323 

 

4.7.  

40 [1]

256bit

bit  

 

 

 

8

 34

1kbps

 

 

4.8.  

CCSDS

(MIS Data)

(HK Data)

 

MIS

HK

 10  11

MIS

0.1Hz 10

HK

0.0167Hz  

 10 MIS  

 [byte] 

  4.0 

  4.0 

  4.0 

  4.0 

  4.0 

 4.0

  4.0 

  4.0 

  4.0 

( )  12.0 

( )  12.0 

( )  12.0 

GPS   12.0 

GPS    4.0 

 88.0 

( )  



 11 HK  

 [byte] 

 40.0 

 20.0 

CPU   1.0 

 61.0 

 

MIS HK

[byte]

 

 

(MIS Data) 

88byte×3times×0.10Hz×86400s ≈ 2.28Mbyte  

(HK Data) 

 61byte×3times×0.0167Hz×86400s ≈ 0.26Mbyte 

 

MIS HK

2.5Mbyte 0.5Mbyte  

1

42.1min

25kbps CCSDS

1 (256bit)

196bit [1]

24

 

 

25kbps×42.1min×0.5×(196bit/256bit)  

≈ 3.02Mbyte 

 

MIS HK

2.5Mbyte + 0.5Mbyte = 3.0Mbyte

1

 

4.9.  

SRAM

DRAM 3

 

4

HK Data MIS Data

 

byte Hz byte Hz

min times

Mbyte Mbit 

64 Mbit   

NOR NAND

2  12
1



NOR

NAND

NOR

 

 

 12  

 NOR  NAND  

   

   

 

 

  

 

5.  
5.1.  

 

250 250 452 [mm] 

15.33 [kg] (10 ) 

 37
A5052-H32

A5052-H32  13
 

 
 13. A5052-H32  

[kg/ ] 2680 

[GPa] 69.6 

[GPa] 26.5 

 0.33 

[MPa] 158.6 

[MPa] 151.7 

 
10[mm]

 18

 

 

 
 18.  

 

5.2.  

19 



 

 

 
 19.  

 

5.3.  

 37

/H- A

50kg

10

H-

A

 14  15

-Z  

 

 
 14.  

X  25mm 

Y  25mm 

Z  330mm

 

 
 15.  

X  5.223mm 

Y  7.214mm 

Z  184.14mm 

 

 

5.4.  

 16
 

 

 16  

[kg ] 

 0.3066 

 0.2799 

0.1402 

[kg ] 

 0.0042 

 0.0067 

 0.0076 

 

5.5.  

5.5.1. 

 

H- A

H- A



 

 17 H -A  

  

 ≥100Hz 

 ≥50Hz 

 

5.5.2.  

  

 20
100g

27992 4205

ANSYS

 

 20  

 
5.5.3.  

  

 21  22  23  18 X
341.79Hz

Y 442.25Hz

Z 1278.9Hz

H- A

1

 

 
 21 (X )  

 

 
 22 (Y )  



 

 23 (Z )  

 

 18  

  [Hz] 

X  341.79 

Y  442.25 

Z  1278.9 

 

5.5.4.  

 19 H- A
6G

5G

1.5

 24  25

5.79MPa

A5052-H32 151.7MPa

Margin of Safety (MS)

 

MS = 
151.7MPa
5.79MPa

1=25.2  

MS 0

 

 

 19 H -A  

   

 −58.84m/  

{−6.0G} 

±49.04m/ {5.0G} 

 49.04m/ {5.0G} ±49.04m/ {5.0G} 

 

 
 24 ( ) 

 

 
 25 ( ) 

 
 



6.  

5

 

6.1.  

1

6 1

1 8

 26

 20   

 

 20.  

  [ ] 

1 -Y  -160 100 

2 X  -160 100 

3 Y  -160 100 

4 Z  -160 100 

5 -X  ― 

6 -Z  — 

7  0 40 

8  — 

5 6

 

 

 
 26.  

 

 

 

micpi
dTi

dt
=Qi- Cij Ti-Tj - εi

n

j=1

n

j=1

εjAiFijσ(Ti
4-Tj

4)

i i [kg] 

p,i i [J/kg/K] 

Ti,Tj i,j [K] 

Qi i [W] 

Cij i,j [W/K] 

σ Stefan-Boltzmann  

(5.669×10-8W/m2/K4) 

εi εj i  

Ai i [m2] 

Fij i,j  

 

Runge-Kutta

 

6.2. i 

i

Pi,inn. (Pi,ext.) 2

 

i,inn  

 



i,ext. 

 

1 5  

1   

2   

3   

4  

 

5  2

 

1 3  

 

1   

 

 

1 3 1399W/m2,

7 4 1309W/m2

 

2   

Ee

 

Ee=234+(+24,-94)W/m2 

(<174W/m2), 20° 20°

(>244W/m2)  

3   

 

 

a

(>0.6), 20°

20° (<0.20)

 

a=0.30+(+0.30,-0.15) 

Pi,ext.  

 

αi i  

Ai i  

FS,i i

 

Fe,i i

 

Fa,i i  

Fij 

 Fij

 

 

dAi,dAj: i,j  

θi  dAi dAj dAi

 

θj dAi dAj dAj  

r dAi dAj  

 

FS,I, Fe,i, Fa,I  

 

 

 

 Fij



Fij  

Cij 

 

Cij  

 

Aij  

 

 

50 800W/m2K

 

6.3.  

BOL

EOL

 

8

 21

 

 

 21.  

   

   

 1399 1309 

 264 140 

 0.15 0.6 

[W]   

 EOL BOL 

0  

 

 

 

6.4.  

Z

X

Z

Z

 22  

 



 

 22.  

   

1 -Y  

 

2 X  

 

3 +Y  

 

4 Z  

 

5 -X   

6 -Z   

7   

 

 

 23  

 

 23.

 

 

α ε 

 0.03 0.9 

 0.62 0.85 

 0.17 0.1 

 

 23

X, Y, Y, Z

 

 

 

Ai, i i

 

6.5.  

 
24  

 

 24.  

 

  

 

 

1 -20 91 -160~100 

2 -28 54 -160~100 

3 -21 93 -160~100 

4 -46 91 -160~100 

5 -30 75 - 

6 -30 27 - 

7 27 38 0~40 

 

.



Y, Y,+Z X

 

 
 27.  

 
 
77.   
7.1.   

 

 

 

 

7.2.   

GaAs

emcore ZTJ Photovoltaic Cell

 25  



 

 
 25.  

 
 

 28  

 
 28.   

 

26.8 W

 

7.3.   

 26
 

 

 26.  

 
off 

off 

 

 27
S

 

 
 27.  

 
 

 

 =  

 29
 



 
 29.   

 
4

 28  

 

 28.  

 

10950

 29  

 
 29.  

 Cell Type HR-3UTG 
[Ah] 1.9 
[V] 1.2 
[g] 27 

[mm] 14.35 
[mm] 50.4 

 
DOD 40 %  

 

26 12 V
1 V

(12+1)/1.2=10.83 11

 

N =
PaT

CrCdVdn
 

  

N

Pa

T

Cr

Cd

Vd

n

 

Pa  30
16.2W  n = 0.9

 

N =
16.2 ×1.6

1.9 × 0.4×12 × 0.9
= 3.16

 

4 44

1.2 kg  

7.4.   

 
30  

 
 30.  

 

N

PaP

T

CrC

Cd

VdVV

n

:  
: [W] 
: [h] 
: [Ah] 
: DOD 
: [V] 
:  



 30.   

 Cell Type HR-3UTG 
[Ah] 1.9 
[V] 1.2 
[g] 27 

[mm] 14.35 
[mm] 50.4 

 

4cm2

 

1350 W/m2  
30 0.295

 

Power(BOL) = 0.252 ×1350 × 0.295

=100
 

23.4 ( )

70  

Power(EOL) =100 × 0.7× cos(23.4)× 0.901

= 57.9
 

 

(0.97× 0.99 × 0.96)2 = 0.85

0.7

 

Power(BOL) =100 × cos(23.4)× 0.901

= 82.7
 

 31

 

 
 31. 

 

 

12 V 25 %

15 V

 

   =
15

2.41
= 6.22→ 7  

630  

   =
630

7
= 90  

 

7.5.   

 

70 %

 32
 

   = 

   =
6

 

(BOL) 

(EOL) 
(BOL) 

(EOL) 



 
 32.   

 

 33

DOD 40 %

 

 

 

 33  

 

 34

DOD

 

 
 

 34  

 

 

8. 
 

2  

 

 

 

 

 

8.1.  

CPU

 

         

  



 

GPS

 

8.2.  

 

PC

35  

PC

2

1

1

S  

HK

 

GPS

 

 

8.3.  

C DH

S

S

S  

PCM-PSK/PM

BPSK  

 31  32  33

 



 35.

 

 31. STX  

 100×80×33.5[mm] 

 BPSK 

 25ksps 

 0.4 W 

 

32. SRX

 90×70×40[mm]

 PCM-PSK/PM 

 1kbps 

 

 33. ANT  

 90×90×40 [mm] 

  

5 dBi 

 60  

 

 36
DIV

DUP

STX

BDC PDE

 

 

 
 36.  

 

S帯パラボラアンテナ 

デュプレクサ 

ローテータ 

アップコンバータ 

ダウンコンバータ 

送信機 

受信機 

スペクトラム
アナライザ 

管制用PC 

データベース 

光学観測 
システム 

GPS 

管制室 

ANT2

ANT1

DIV DUP SRX

BDC

PDE

STX



8.4.  

 
34 567km

5

2.4m

0.5

 

60

 

S

 

 

EIRP 

(EIRP) [dBW]

 

 

 

[dBW] 

[dB] 

[dBi] 

[dB] 

 

  

 [dB/K]  

 

 

[dBi] 

[dB] 

[dB] 

[dBK] 

 

 

 

5

(2248km)  

 

 

[km] 

[km] 

 

 

[dBHz]

 

 

 

EIRP[dBW] 

[dB] 

[dB] 

[dB] 

[dB] 

[dB] 

[dB/K] 

 

 

 

 

 

[dB] 

(BER)

[dB] 

[dB] 

[dB] 

[dBHz] 



 

[2]

2.5dB BER

1×10-5

5.2dB  

 

 

 34

 

8.5.  

PFD(Power Flux Density)

S 0 [deg] 5 [deg] PFD

-154 [dBW/m2/4kHz] 25 [deg] 90 [deg] 

PFD -144 [dBW/m2/4kHz]

PFD  

4kHz [W] 

( )[dB] 

d  [m] 

 

90 -134.9 

[dBW/m2/4kHz]

R=1/2  K=7

11Chip

PFD [4]

13.4[dBW/m2/4kHz] 90 

[deg]  -148.3 [dBW/m2/4kHz] 5 [deg] 

-158.5 [dBW/m2/4kHz]  

 

8.6.  

 

 37 φ

φ

 38 ( 1) dφ

 sinφdφ

 

P(φ) = 1 cosφ 

 39

2

0[deg] φ 90[deg]

 

 

 37. φ  

 

 38. φ  

 

PFD4kHz =10 log p4kHz( )+GTX −10 log 4πd 2( )

kHzp4

TXG



 

 39  

 

φ[deg]

 40

5[deg]  40

70[deg]

 39

67%  

 

 40  

 

5



 

 34.  

     

 2.05 GHz 2.28 GHz 

EIRP 45.22  dBW -9.48  dBW 

 16.99 dBW -3.98 dBW 

 3 dB 3.5 dB 

 31.23  dBi -2 dBi 

 0 dB 0 dB 

 0 dB 0 dB 

 165.71 dB 166.64 dB 

 0.2 dB 0.2 dB 

 0.6 dB 0.6 dB 

 0 dB 0 dB 

 0 dB 0 dB 

G/T -25.37  dB/K 5.28  dB/K 

 0.1 dB 0.1 dB 

 0.5 dBi 32.15  dBi 

 1 dB 2 dB 

 24.77 dBK 24.77 dBK 

C/N0 81.93  dBHz 56.97  dBHz 

 
1000 bps 25000 bps 

30 dBHz 43.98  dBHz 

 0.00001  0.00001  

Eb/N0 13.8 dB 9.6 dB 

 2.5 dB 2.5 dB 

 0 dB 3.01 dB 

 3 dB 0 dB 

C/N0 49.3 dBHz 53.1  dBHz 

 32.63  dB 3.90  dB 

 

 



9.  
3 8

2

4500

2010

100

S

2 300

 

 35

EM

FM JFY2015 

3

PDR(Preliminary Design Review) CDR(Critical 

Design Review)

JFY2015 3

2

AR(Acceptance Review)

JFY2016

4

PDR

CDR AR

ORR(Operation Readiness Review)

2

 

 36   35

15

2

 

 



 35  

 

 

 36  

   C&DH     

2 2 3 3 2 2 2 2 
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 37  

 

  [m] 
 

[kg/ ] 
 

+X  

A5052-H32 

247 400 3 0.794 1 

-X  247 400 3 0.794 1 

+Y  247 400 3 0.794 1 

-Y  247 400 3 0.758 1 

+Z  244 244 3 0.443 1 

-Z  244 244 10 1.595 1 

 244 387 10 2.53 1 

 225 50 0.463 1 

 

  [mm] 
 

[W] [ ] [kg/ ] 
 

 

 
QRS116 57 57 40 0.1 -55 85 0.06 1 

 

 
AxelStar-3 150 80 75 3 20 50 0.516 2 

 HMC2003 20 28 12 0.3 55 150 0.1 1 

 CellTypeHR-4UTG 100 100 200 10.44 0 40 0.286 2 

 

 
H/8s2345 190 200 10 5 0 50 0.05 1 

 AD590 2.4 5.8 5.8 0.009 55 150 - 20 

AD  OP184EP 11 7.1 5.3 0.00485 40 125 - 1 

  35 30 10 - - 0.026 1 

MPB 

BoCCHAN-1 

120 120 40 

1.39 40 85 

0.25 

1 

PIC16F877A 1 55 125 1 

microSD 

 
TBD TBD 1 

CIB 
MAX3488EEPA 

MCP23017 

 

0.008 40 85 30 

- 40 85 1 

EIB 150 150 50 0 - 0.5 1 



S  

 
 90 90 39.3 9 20 60 0.345 2 

S  100 80 33.5 2 20 60 0.8 1 

S  90 70 40 0 20 60 0.4 1 

 40 45 90 0 - 0.22 1 

 31.8 86.4 9.4 0.73 - 0.08 1 

 17.5 30.5 11.7 0.85 40 85 0.0318 1 

GPS  80 80 14 - 20 60 0.113 1 

GPS  65 55 19 - 20 60 0.07 2 

GPS  60 38 19 20 60 0.089 1 

 

 [kg/m2] [m2] 

 0.84 0.252 

 


