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1 2 3 PBS™
SRB-A3 M-35 KM-V2c PLF
[ m] 11.7 4.3 23 1.2 11.1
[ m] 2.6 2.6 14 1.5 2.6
[ t on] 75.0 17.0 3.3 0.1 1.0
[ton 66.3 15.0 2.5 0.1 -
[ Kk N] 2,271 372 99.8 0.4 -
[ s] 116 140 90 1100 -
HTPB HTPB HTPB
[ s] 284 300 301 215 -
TVC TVC -
SMSJ RCS
*1:



EpsilonUser s Manual

1 H-1l A/B
SRB-A3
HTPB
TVC
2) 2
2 M-V 3
2 . M-35
(3) 3
M-V
3 (KM-V2c)
4) PBS
H-1IA/B RCS

16



EpsilonUser s Manual

H-11A/B

VOS

(6)

17



Lightband®

Lightband® 8inch

(8)CubeSat (E-SSOD)
2 CubeSat
] CubeSat

CubeSat



2.2

2-2 STA(station)
2-3
CubeSat
Appendix-B,-C
2-3
( )
2-2
( Lightband® ) 2.3 Lightband®

1U 3U CubeSat 2.3



RO"(+) XB

(STA
"0/

—~
—~
=
’
’
’
~ ,
VA
QN
-
’
’
~
’
’
’
’
’
’
7
AN

(
Y
;
Vi
~
A

&
i<
&<

X CubeSat

XSOYSOZSC

2-3 CubeSat




3.1

3.2

(2)

3.3

SSO

LEO

PBS
PBS

3-1

SSO

3-1

LEO

3-3

3-4

3-5

3-5

3-7

3-11

3-8



o T gl B & G &
‘fg 2" 2 23 4 3 ° 3 4 CCAM

o = & BE & & (& G .

3 /PBSH4

44 44

3-2




90

60

30

o

Geodetic latitude[degN]
» w
o o

90

60

30

o

Geodetic latitude[degN]
» W
o o

EpsilonUser s Manual

T

d motor burn g

?nd/3rd motor
3rd motor ign
r ,.3rd motor b

| 3rd motor/PB

separation
ttion
urn out

S separation

\);}\\
~

2~

Coasting Phase(PBS 3axis control)

s./—-f—\.\“

\j X Spacecraft separation

> LT

PBS firing(Phase-B)

S

0 40 80 120 160 200 240 280 320 360
Geodetic longitude[degE]
3-3 SSO
W - - ‘ pum—— T —
MissionEnd:X+5290s iy g
(,? ‘GER" - & K ‘”} = P )
B P T \ 5
p SC6 separation
d motor burn gut N N b SC5 separation é
U 2nd/3rd motor separation \ Y SC4 separation
3rd motor ignittion s, SC3 separatio
- 3rd motor burn out SC2 separatio
| 3rd motor/PBS separation
A~

% @0 :own-link Zil’:
\ .
-
wl
e AN

s./—-f—\.\“

Coasting Phase(PBS 3axis control)

2—\_ _/—"‘-"_/-‘A-Y\—-

\j SClseparation

/

PBS firing(Phase-B)

~

. f\\><

3-4 SSO

160

200

Geodetic longitude[degE]

240

280

23

320

360



1400

1200
1000
2nd /3rd motor separation
3 motor ignition
Spacecraft separation
800
€
X, 3'd motor burn out
)
°
2
= 600 3d-motor/ PBS separation PBS h
<

iring(Phase-B)
— PCL

400 n
PBS firing(Phase-A) Coasting Phase
/(PBS 3 axis control

7
200 e
2nd motor burn out
t 1st /2nd motor separation, 2"d motor ignition
Faring jettison
0 \ 1st motor burn ou
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Time[s]
3-5 SSO
520
a K\ I
K i
515
e | Jd “
e | Jd “
510
T 505 S LA S .
X - \
— , - \
5 - zn U
500 @\&‘E! A4
- P ﬂ R )
- 495 SC1 separation AL %
A}
- SC2 separation e .
> SC3 separation
~ 490 o\ = .
| S— SC4 t
%s‘%% separation
>1 SC6 separation
485 AN - AN
", flccam
480
1
'.
475 .
3100 3300 3500 3700 3900 4100 4300
T A8
B SC1 3-5

3-6 SSO




Inertial Velocity[m/s]

Acceleration[G]

10000

Spacecraft separatic

S5

PBS firing(Phase-A) BS firing(Phase-B)
8000 S
O O <—— L

Coasting Phase
(PBS 3 axis|control)

T

34 mator / PBS separation

6000 39 motor burn out
4000 2nd /3rd motor separation , 3¢ motor ignition
2"d motor burn out
2000 \
”\\ 1st/2nd motor separation, 2"d motor ignition
Faring jettison
1st motor burn out
0
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Time[s]
3-7 SSO
8
7
6 1stmotor-burn-out
5 ) —
1st/2nd motor separation, 2"d mator ignition

2nd motor burn out
4
3 p nd /314 motor separation , 3rd motor ignition

f’d motor burn out
2
3rd motor / PBS separation
H Spacecraft separation
1
/ PBS firing(Phase-A) Coasting Phase PBS firing(Phase-B)
(PBS 3 axis control) < S
0 500 1000 1500 2000 12500 3000 3500 4000 4500 5000

Time[s]

3-8 SSO




90

60

w
o

]
w
o o

Geodetic Latitude[degN

&
S

1400

1200

1000

800

Altitude[km]
[e}]
o
o

400

200

J

w=E
k‘%

34 motor/PBS se

A

paration\

o

=N

R

iring(Phase-A

Yy

o1

W

LR N "
R my% 39 motor burn out .,
MZ""/S“’\motor separation ,3 motor i

< A

0

L=

BS firing(Phase-B)

\

_/%

RN

Spacecraft separation

R e A
= ]
0 30 60 90 120 150 180 210 240 270 300 330 360

Geodetic Longitude [degE]

3-9 LEO
PBS firing(PhaserB)  gacecraft separation
Kb—&\
f \
/ \
_—
N .
[ 3 motor/PBS separation
/ \ 3 motor burn out
/ 2nd/3rd motor separation, 34 motor ignition
S 2 motor buT out
\
& 1st/2nd motor separation, 2" motor ignition
Fairing Jettison
1‘St motor burn qut
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Time[s]

3-10 LEO




8000

| | |
PBS fmngPhase—A) PBS firing(Phase-B) _ Sacecraft separation
<— SIS ——
7000 i = S
\ 3 motor/PBS separation
3 motor burn out
6000
2 motor burn ou
5000 ’\
©4000
E
‘2‘ l
'S A - L
% 3000 2n9/34 motor separation, 3" motor ignition
>
s
@
£2000
1s2nd motor separation, 2" motor ignition
Farini jettison
1000 1st motoro burn out
0
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Time[s]
3-11 LEO
8
7
6
1st Totor burn out
}S‘IZTd motor separation, 2" motor ignition
5 i
2nd motor burn ou
o
= 4
X
©
(] . N
E 3 2nd/3rd motor separation, 3 motor ignition
g |
7“’ motor burn out
2
3 motor/PBS separation Spacecraft separation
1
J PBS firing(Phase-A) PBS firing(Phase-B)
0 —(é)—o Jé,
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Time[s]

3-12 LEO




3.4

Payload [kg]

1600

1400

1200

1000

800

600

400

200

3-13 3-14
LEQMission
250[km])
30[deq]
5000 10000 15000 20000 25000 30000 35000 40000 45000

3-13

Apogee [km]

50000



Payload [kg]

Payload [kg]

700

600

500

400

300

.

~.

SSO Miss

ion

200

100

I

500

1100

550 600

650 700

Orbit Altitude [km]

750

800

1000

900

800

LEQMission
700 | 200[km))
30[deq]

600 |
500 |
400 |
300 . ; : :

500 600 700 800 900

3-14

Orbit Altitude [km]

1000



EpsilonUser s Manual

35

LEO SSO 30 3-2
3-3

3-2

LEO
500km £10 £10 £0.1
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E-SSOD
CubeSat

[deg]
Roll
+3
(600kg ) *2
+3
( 200kg +5
)
N/A +7
4221
ICD
Appendix-C
ICD
CubeSat CubeSat
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4.2

42.1
42.1-1
4.2.1-1
( ) 3.4
170 200kg
( ) 40 65kg
1U size 0.13kg 1.5kg
CubeSat 2U size 0.26kg 3.0kg

3U size 0.39kg 4.5kg
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4.2.2-1
4.2.2-1
( ) 0+15mm 4.2.2-1
0£15mm 570mm
( ) 4221
U 3U CubeSat 20mm
1,400
1,200 \
2 1,000 -
@
5 g 800 -
E 800 - Allowable Range
3
a 400 -
0
200
0 .
0 500 1,000 1,900 2,000 2500 3,000
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(1)(2)

(1)Xsc,Ysc
Xsc,Ysc 0
7
4.2.2-2 0+5mm
Ysc
5
_5[]5 Xsc
-5
4.2.2-2 n sc sC
4.2.2-3 0+15mm +5mm
Ysc ,
15 c nominal
a5 s
Xsc
-15
4.2.2-3 o sc sC
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1U 3U
B CubeSat

CLA
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CubeSatp

4.2.3-1
4.2.3-1(1/2)
Ys Zs
30[HZ]
4.2.3-1(2/2)
XSC YSC
40[Hz]
113 [Hz]
4

XB

45[Hz]

80[Hz]
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CubeSat
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Appendix-A PAF-937M
Appendix-B Lightband®
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441
4.4.1-1
( ) 5
Appendix-A 4.4.2
( ) 2
Appendix-B
CubeSat
4.4.2
4ch
28[V]
24 — 34[V]
0.35[A] Hi 1.5[mA] Low

100+/-10[ms]

RTN

4.4.1-1
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2
2
2
E-SSOD 2

CubeSat

Appendix-A
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4.45.2

4.4.5-2
4.4.5-2 ( )
2 () _
Appendix-A
()
( ) Appendix-B
CubeSat Appendix-C
4.4.6
446.1
10
Appendix-A,-B
10mm
CubeSat CubeSat E-SSOD
4.4.6.2
1)
(2)

Appendix-D
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44.7.1
4.4.7-1 4.4.71
4.4.7-1
180 -
160 -| D
B EF
140 - C G
A
E 120
S I-I
£
m 100 -
S,
()
3
T 80 -
0
LL
E 60 -|
L
40 -
20 |
0 = t S : S S E— . E——
0.01 0.1 1 10 100 1000 10000
frequency[MHZz]
MHz dBpV/m
400 500 121 A
2200 2290 150 B
3050 134 C
5230 5290 154 D
9410 148 E
9730 9740 149 F
10000 10550 135 G
14KH 10GH 116 dBpV/m
0.5sec
10MHz
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2 4
( ) 3 5
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Electric Field leve[dBpV /m]
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CubeSat RF
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100
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60 - D
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C
20 | |
A
0 L t - — e
0.01 0.1 1 10 100 1000 10000
frequency[MHz]
MHz dBpV/m
400 500 17 A
1530 1565 60 B
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1585 1620 60 D
14kH 10GH 127 dBuV/m
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4.5
45.1
45.1.1
4.5.1-1
4.5.1-1 (
9.8+19.6 +9.8[m/s?]
[m/s?]
1 22.4+11.2 24.5[m/s?]
[m/s?]
4512
2 60 [m/s?] 9.8[m/s?] 2
55 [m/s?]
3 98 [m/s?] 9.8[m/s?] 3
360[deg/s]
66 [m/s?]
3
360[deg/s] 2/3
90[deg/s?]

53
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45.1.2
4.5.1-2
4.5.1-2
[ ( rﬁ)b'p$ [ H 7 ] [ ( rﬁ)6-P$
|
43 - 53 i% ‘
' 20-100 3.0
53 - 57 4.9 ‘
0.2[oct/min] 4[oct/min]
[ ( Mbod
CubeSat 43 -53 9.8
)
53 - 57 4.9
0.2[oct/min]
AT

54
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45.1.3
4.5.1-3
451.4
451-1 4514
Lightband®
4.5.1-2 4.5.1-5
CubeSat E SSOD
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0.1 -

— Xsé& Ysc
— Zsc
N
L o0.01-
&
£
@
(o))
x
<
< 0.001 -
o
0.0001 . . i
10 100 1000 10000
[HZ]
4.5.1-1
4.5.1-4
Xsc Ysc 20 100[Hz] 6 [dB/oct]
100 600[Hz] 1.45 [(m/s2)2/Hz] 0.0151 [G2/Hz]
600 1000[Hz] -6.5 [dB/oct]
1000[Hz] 0.481 [(m/s2)2/Hz] ~ 0.005 [G2/Hz]
1000 2000[Hz] -10 [dB/oct]
30 O.A. 35.3 [(M/s2)rms] 3.6 [Grms]
Zsc 20 100[Hz] 6 [dB/oct]
100 300[Hz] 1.53 [(m/s?)2/Hz]  0.0159 [G/Hz]
300 1000[Hz] -4.6 [dB/oct]
1000[Hz] 0.242 [(m/s2)2/Hz] ~ 0.00252 [G2/Hz]
1000 2000[Hz] -10 [dB/oct]
30 O.A. 29.4 [(m/s2)rms] 3.0 [Grms]

AT
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G2/Hz , %(9.8m/s?)2/Hz

0.0001

/
/
/ \
/ \
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/ \\
10 100 1000

[Hz]

4.5.1-2 CubeSat

4.5.1-5 CubeSat

10000

20
100
300
500

30

100[HZz] 0.0908[(m/s?)2/Hz]
300[HZ] 11.1[dB/oct]
500[Hz] 5.21[(m/s?)?/Hz]
2000[Hz] -9.5[dB/oct]

O.A. 50.0 [(m/s?)rms]

0.000944[G?/Hz]

0.0542 [G2/Hz]

5.1 [Grms]

AT
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45.14

140
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130

125

SPL[dB]
[EEN
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o

115

110

105

100

451-3  45.1-6 CubeSat
/ //\\\
/ \\
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yd \\
Ny
10 100 1000
[Hz]
451-3
4.51-6

O.A.
AT

31.5
63.0

125

250

500
1000
2000
4000
8000

135.0dB

30[seconds]

0dB =2x 10° Pa
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117.2
123.7

128.7
132.5
126.7
114.4
107.6
105.0

102.0

10000
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4515
4.5.1-7
3 (
Q=10 SRS)
45.1-7
1000[HZ] 10[dB/oct] 4.5.1-4
170 1200[Kg]
1000 4000[HZ] 9810[m/s?] (1000[G])
100 1000[Hz] 7.8[dBloct] , 4.5.1-5
40 65[kg] Lightband®
1000 4000[HZ] 4952[m/s?] (505[G])
100 1000[Hz] 8.28[dB/oct] 4.5.1-6
CubeSat E-
CubeSat SSOD
1000 4000[HzZ] 4067[m/s?] (415[G])
10000
1000
(2
o
B
s 100 = ~
4 ==
) 7
3 e
10 ’/
1
10 100 1000 10000
[Hz]
4.51-4 170 1200kg
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45.1.6

5.0[kPa/s]
4.51-7 4.5.1-8

120

0 10 20 30 40 50 60 70 80 90 100
[s]

4.5.1-7

[ Pa/s]
R
<

0 10 20 30 40 50 60 70 80 90 100
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45.2

45.2.1
4.5.2-1
4.5.2-1
4.5.2-1
M
PAF VOS
Cc/

[ Sm3/|miNm] N/A 28 N/A 20 28
[ 1] 21 25 20 25 8 27 *1 15 25 8 27 *1
[ 1] 40 5[0 40 50 40 50 50 60 40 50 40 50

Class| 10 Class 10 Class § Class 10 Class 5
* 1 +2

* 2




Cooling air inlet
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Cube
Sat
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H "H H —
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H "H H —
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Lightband® -24 . . H .

566
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