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@
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TR Flight Ev 2RO 1774, Flight E A3 AN DSBSV L,
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4.2.2.2QQ)H|IZL A,
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2.3 HEH EogsREE
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3
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A= ASDUERSH ETOR ., R ITIEREIRETHDH L,

T Tl ORI, FEEOMHEND 30 SRR T AE TEMESERWIE, B T
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2.4 BRERMAHT 2 — ALK
RO BEREDOBREERFLL T, LT OHZwE T 528, A BREE
(6). ADITED, 7ot T LITHITRER JAXA 23R,

SRR, YEHLSCE (4)~

2.4.1 RE), IHEEREE
(1) 1B ETH:
(a) Fo& LIEENIEEE L HESH B NEE DA I LA R EM O KEIHMEE D I A
*L. 9.0 [g] THS,
FENTIC CRERMDIELI2DZEE MR T HIE, BRIREI TR EL
FHIEICKIL 2.0 29528,

XL 1.5, #& 4

(b) TUoFLEEE: 4.2.2 IR TZEMERGFTOBIETEREL T, T EIFREICHLT

PRENRBR A T DRI, AL 2.4.1-1 IORTIRBIERE S 2 AT 528,
72k, IRERBROEMICHT-> T, 4.2.2.2 HIRT2=—7 W —ROHlE 5%
T 528,
&E)F 2.4.1-1 \ORTIREBREET . HENHIENS CTB D4R IRSNDEREE
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# 2.4.1-1 BHT EPRICBITHITH BT R 72 ARBYBRER
HTV-X Dragon 2 Cygnus
Freq. PSD Freq. PSD Freq. PSD
(Hz) (g2/Hz) (Hz) (g2/Hz) (Hz) (g2/Hz)
20 0.005 20 0.025 20 0.004
50 0.02 30 0.025 30 0.004
120 0.031 40 0.015 70 0.015
230 0.031 80 0.015 150 0.015
1000 0.0045 100 0.009 2000 0.0006
2000 0.0013 300 0.009
800 0.0055
1200 0.0055
2000 0.0025
Overall 405 Overall 3.41 Overall 9 44
(grms) (grms) (grms)
Dltration 60 Duration 60 Duration 60
sec) (sec) (sec)
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2.4.3 JENEREE
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(3 L— LT 17Tmm LA EOMEEEFSZ L,
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EEHATHIE,)

(8) HEMKRINDDOL —/VIZiX, i 2HBH# T — AL DMEI NS £ Z O (2, BN
Tt N—RT )X AR5 T 3528,

3.1.4 T _o—F 2T AR

1) FEISTTIHBRL AT I/ _Rao—7 %K 3.1.4-1 1T,

(2) FEDOUU7RDZEHEEE . L — b (4 R)D+Z 5iE LY 0.5mm UL E FRS7-ALEICHHE,
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(4) ROV — VLM — ANBEIZHEfR L2202 &,
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B — A O E R R L7202k,
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3.1.5 'EHEHMICEITHER
(1) 50 cofkfir 2D &1L, 47kg L FTHDHIE 4,
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HEREBN)ZY 105kg/m2 LA FTHHZE, 7235, BN 1L FORXE AW THEH 528,

BN =M/(Cd-A) [kg/m?]
M: g E (ke
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50 cflfdr O B ¥k# A — 2%, ISS WCIE. i o (+ 7 i) ZBRE 2o
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| 2T RE N EEE) IBIES E
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3.1.10 Hi B HAR\ O EEER
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ERHIA L ZT 2 —AFR

3.2.1 TH4TOAAPARAYTF

ey
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4

BRI, R EE T — A~OUIR BB I BT 2 2 OBE &5 19572 D722 2Ptk E
LT, $T EF235 J-SSOD | otéﬁEEiz‘ﬁijHu@ HWIEIZ BT, 1.8.1 1H(12)SSP51721 2
T/:E’quﬁilzﬁnq:ﬁmx;ﬁ%ﬂ*j;k

BrEIT, MR — A~DINIREEIZ B T AR E OB AT 19570, T4 7 A Ak
AL F %7 HOX A 2 O@V—/Vj%@\ K O+Z O Ry /R T Tz 6nbL —/L
URIHIZ 1D, Bt 3 DRRITDAIEMAIRETH D, B EIL, X 3.2.1-1 [T/RT,

WTHNNDT AT OARANAAF DI FENTREETIE, R IERBRENIR B2 D e, L—
SV (H-Z TSR B SN ALy FITHOW TR, =L oA 7K 1.25mm 28 H L
AL F IR R IR EIRABIC 2D T L2 A7 BRI TR 52 &, (1M 3.2.1-2 &)
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-7 1| +7

+X
@ 6> u| @ g
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(5B) L= IHZT 4T AR N AA T Z e Em T D6 X 8.2.1-3 IR INLEICHHE THIE,

T A — AR 0%, L— VN EWER 0 D35 D72 0+Z 1A 20mm. FE il
AT HEEE LWL, (X 3.2.1-3 BFR)
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3.2.2 ML EEEME
N/A

3.2.3 RF
4.2.2.2(Q)MHE LD,

3.3 J#EM LoBkEFIE
2.3 IHIZ XD,

3.4 BRESMALHT 2—RBIR
2.4 IH|Z LA,

3.5 ANEE YRR Ik
2.5 HHIZLD,
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HERFEIEEZ LI O THD,
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IO VAT AZ BBV, EELTROIEH 2 E T 5,
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TR Y — RGBT 52 &,

(b)) FRIENTAY —REFRESUIHEL T, #E U7 SR I RS, Hl e s
. FEMSNDZEERFET DL,

(0 BRETERWANAF—RNVAT O EEOT-RE LR AT FMZITO, BT —2 &
2L Ty MOBEE M RJAXA ISP =R A7 OFAF A2 1S, D
DR ELHELE T O B 22 it 52 8,

T2 OV TR B 32— MR Bk
ME R O T AR OZRTE i H & OVE BT, i A S (2) CR-99117[JAXA FHAT— =

>0y IR ON TR R | D ERIZIE S TEM LT UL B2,

(a) EMH Lok
OERERS, @&, @1GY, @Fm, ©HREEE, O 8RR, OZ0fth

() M EtOHAR R
Ok ARk, OIBEEINE | @ FTRYERHE, @A 7 T 2K, OIF R, ©@FER., Dt
TG @B 57 K . ORI 57 50k, OEZEHF O T 7T A, O RE A, @
o, @ L0, WZofth

JAXA O FRE
JAXA 7 JAXA OZ 4 BIRRFHEEZ 012, DO RIMICFE T 5720, F =%
T 254 . BEANT. ZOE=5% JAXA ORFELL TZITANDLIE,

FrIT— gy ez —N

BN, 3RE. BUER OB OHAIC W T, ARCEO TR FIE 5L TR A 70
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4.2 ZERHMAET O S
4.2.1 AR O FE it
(1) LAl fEHT

B FERH OZEFEL T, 25 30EQ) NG I D &2 251l # & & (Safety
Assessment Report; 52 30) Z1ERL . JAXA OFEREZITHIE,

F7o, WGEEL A I e 2l E LT I EER LIRS HHNT HTV-X K
4] LT ET D5 AT, PESITCODHT_ EIFHIc s G A SCE(10), ATV/HTV/KSC
Form 100 lIntegrated Safety Checklist for ISS Cargo At Launch or Processing Sites |
® Check List (3230) 1B L, HEEZITHIL, (HL, JEH RS GG O8E EETo4~
TOT7x—RIZBIFORESFMIC IS TRIELRVELGAEL E L) K L, miEA RSk
ZHWDGATEL, FRNC JAXA EEEDB VB THD,

(2) FrBFsRR K OYE Y AMMIUL)

BRI, B SCEQ), CR-99117TTJAXA FHAT— a7 al T 8B OV LR R
D 3.1.1 EIZHEW, MERRA N O Y AN (MIUL) 2 JAXA ([ZHEH L, 378, K a 2T
6:&0

HEZRA H 12, J-SSOD 2Bl EEDH L& B B w4, (ALEKEDT-D DML
HHIDEET DA HDHT . MIUL IZEAWERERAHZ L,

(3) MEHER G EZEMUA)
B EMANE, CR-99117 ICiE AL WM B £/ Ix TREAME A T285 4. @A CEQ),
CR-991171JAXA FHAT—Tar 7 a7 R N TRE R E O 3.1.2 THITHEW, Bk
HFHAEZMUAZ JAXA [THREL., #E., KidE2Z 5L,

(4) HERVEAE LA EEEVUA)

RN, IO FEERE TR AL A OKEEER G mE T 3 55%
G Te) e T AA A SE(2), CR-99117 [JAXA FH AT —ar7us I o6k
FLOTRRENRE | O 3.1.3 HIZHEW, FERMEAERLA WG EE (VUA) 282 L, NASA
F721% JAXA OFAE, AGREZITHI L,

(5) FEANY— R & O NA A 22 25l (HMST)

BRI, TN FEBRECOMA - RE K OFEH G AR H L TP E (Y
DB ETe) R ONAF Y EE G Ed] B2 T ENRHDG A Ji A CEADICHEN .
Toxic Hazard Level (THL) K O Bio Safety Level (BSLHER D= BEakik7al 0% 5t
[ D BN FEME AN — R R OVSAA LRI VST — 2% JAXA iRt § 524
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RELDOHARTA L Zrm T, 108, RTUIHARTAL Th D18, AL H CE(12) SSP51721
1SS Safety Requirements Document | ZZ ML Y —RHHIRGEHEEZHET DL,
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W+ B: CubeSat Design Specification, Rev.13 & x5
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# B-1 CubeSat Design Specification, Rev.13 i JHZEA (1/7)
No. Requirement Description 1t 5 (R CE T FHEES)
1. Introduction - ZANNAT
1.1 Overview NA P-POD DFitHH
1.2 Purpose NA
1.3 Waiver Process E 4.1 #i(4) JMR-006 (ZX5
2. Poly Picosatellite Orbital Deployer ZANAT
2.1 Interface NA P-POD DFitHH
3. CubeSat Specification HANVAT
3.1 General Requirements ZANNAT
3.1.1 CubeSats which incorporate any deviation from the CDS shall submit a DAR and adhere to E 4.1 #i(4) JMR-006 (Z&5
the waiver process (see Section 1.3 and Appendix A).
3.1.2 All parts shall remain attached to the CubeSats during launch, ejection, and operation. No AM 4.3.2 TE(1)
additional space debris shall be created.
3.1.3 No pyrotechnics shall be permitted. E 4.2.1 7H(1)
3.1.4 Any propulsion systems shall be designed, integrated, and tested in accordance with E 4.3.1.1.3 1
AFSPCMAN 91-710 Volume 3.
3.1.5 Propulsion systems shall have at least 3 inhibits to activation. E 4.2.2.2 7(5)
3.1.6 Total stored chemical energy will not exceed 100 Watt-Hours. E 4.2.2.2 TE(4)
3.1.6.1 Note: Higher capacities may be permitted, but could potentially limit launch opportunities. NA THHRD
3.1.7 CubeSat hazardous materials shall conform to AFSPCMAN 91-710, Volume 3. E 4.2.1 TH(2)~(4)
3.1.8 CubeSat materials shall satisfy the following low out-gassing criterion to prevent 2.5 i
contamination of other spacecraft during integration, testing, and launch. A list of NASA E
approved low out-gassing materials can be found at: http://outgassing.nasa.gov
3.1.8.1 CubeSats materials shall have a Total Mass Loss (TML) < 1.0 % E 2.5 fi
3.1.8.2 CubeSat materials shall have a Collected Volatile Condensable Material (CVCM) <0.1% E 2.5 ffi
3.1.9 The latest revision of the CubeSat Design Specification will be the official version which NA [EHD I

all CubeSat developers will adhere to. The latest revision is available at
http://www.cubesat.org.
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No. Requirement Description i A 5 (AR SLE T HEE %)
3.1.9.1 Cal Poly will send updates to the CubeSat mailing list upon any changes to the NA 5D A
specification. You can sign-up for the CubeSat mailing list here:
www.cubesat.org/index.php/about-us/how-to-join
3.1.10 Note: Some launch vehicles hold requirements on magnetic field strength. Additionally, NA 5D
strong magnets can interfere with the separation between CubeSat spacecraft in the same
P-POD. As a general guideline, it is advised to limit magnetic field outside the CubeSat
static envelope to 0.5 Gauss above Earth’s magnetic field.
3.1.11 The CubeSat shall be designed to accommodate ascent venting per ventable volume/area AM 2.4.3 T (b)
<2000 inches.
3.2 CubeSat Mechanical Requirements NA | P-POD ®#ifA
3.2.1 The CubeSat shall use the coordinate system as defined in Appendix B for the 2.1.118
appropriate size. The CubeSat coordinate system will match the P-POD coordinate AM
system while integrated into the P-POD. The origin of the CubeSat coordinate system is
located at the geometric center of the CubeSat.
3.2.1.1 The CubeSat configuration and physical dimensions shall be per the appropriate AM 2.1.2 TE(1)
section of Appendix B.
3.2.1.2 The extra volume available for 3U+ CubeSats is shown in Figure 6. N/A
3.2.2 The —Z face of the CubeSat will be inserted first into the P-POD. A 2.1.115
3.2.3 No components on the green and yellow shaded sides shall exceed 6.5 mm normal to the 2.1.41H
surface, AM | weu iRz o v T Y i
12.5mm FTFA Al HE,
3.2.3.1 When completing a CubeSat Acceptance Checklist (CAC), protrusions will be E ™+ C
measured from the plane of the rails.
3.2.4 Deployables shall be constrained by the CubeSat, not the P-POD. A [ 21.435(5)
3.2.5 Rails shall have a minimum width of 8.5mm. A 2.1.3 TH(3)
3.2.6 Rails will have a surface roughness less than 1.6 pm. A 2.1.3 TH(4)
3.2.7 The edges of the rails will be rounded to a radius of at least 1 mm A 2.1.3 TH(5)
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3.2.8 The ends of the rails on the +/- Z face shall have a minimum surface area of 6.5 mm x 6.5 2.1.3 IA(6)
mm contact area for neighboring CubeSat rails (as per Figure 6).
3.2.9 At least 75% of the rail will be in contact with the P-POD rails. 25% of the rails may be 2.1.3 TE(7)
. . . A
recessed and no part of the rails will exceed the specification
3.2.10 The maximum mass of a 1U CubeSat shall be 1.33 kg. AM | 2.1.515(1)
3.2.10.1 Note: Larger masses may be evaluated on a mission to mission basis. NA 1D I
3.2.11 The maximum mass of a 1.5U CubeSat shall be 2.00 kg. AM | 1.5U OHFZEILI-SSOD-R D A (i
32,
3.2.11.1 Note: Larger masses may be evaluated on a mission to mission basis. NA THH D I
3.2.12 The maximum mass of a 2U CubeSat shall be 2.66 kg. A/M | 2.1.5 (1)
3.2.12.1 Note: Larger masses may be evaluated on a mission to mission basis. NA [EHD I
3.2.13 The maximum mass of a 3U CubeSat shall be 4.00 kg. A/M | 2.1.5 (1)
3.2.13.1 Note: Larger masses may be evaluated on a mission to mission basis. NA [EHD I
3.2.14 The CubeSat center of gravity shall be located within 2 cm from its geometric center in NA
the X and Y direction.
3.2.14.1 The 1U CubeSat center of gravity shall be located within 2 em from its geometric NA
center in the Z direction.
3.2.14.2 The 1.5U CubeSat center of gravity shall be located within 3 cm from its geometric NA
center in the Z direction.
3.2.14.3 The 2U CubeSat center of gravity shall be located within 4.5 cm from its geometric NA
center in the Z direction.
3.2.14.4 3U and 3U+ CubeSats’ center of gravity shall be located within 7 cm from its NA
geometric center in the Z direction.
3.2.15 Aluminum 7075, 6061, 5005, and/or 5052 will be used for both the main CubeSat AM 4.2.1 TE(2)
structure and the rails.
3.2.15.1 If other materials are used the developer will submit a DAR and adhere to the waiver AM 4.2.1 TE(2)

process.
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3.2.16 The CubeSat rails and standoff, which contact the P-POD rails and adjacent CubeSat A | 2137
standoffs, shall be hard anodized aluminum to prevent any cold welding within the P-POD.

3.2.17 The 1U, 1.5U, and 2U CubeSats shall use separation springs to ensure adequate AM 2.1.6 1#
separation.

3.2.17.1 Note: Recommended separation spring specifications are shown below in Table 1. 2.1.6 1
These are a custom part available through Cal Poly. Contact cubesat@gmail.com A/M
in order to obtain these separation springs.

3.2.17.2 The compressed separation springs shall be at or below the level of the standoff. AM | 21.61H

3.2.17.3 The 1U, 1.5U, and 2U CubeSat separation spring will be centered on the end of the AM 2.1.6 I8
standoff on the CubeSat’s —Z face as per Figure 7.

3.2.17.4 Separation springs are not required for 3U CubeSats. A 2.1.6 T
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3.3 Electrical Requirements - HANAT
3.3.1 The CubeSat power system shall be at a power off state to prevent CubeSat from 2.2.118
activating any powered functions while integrated in the P-POD from the time of delivery
to the LV through on-orbit deployment. CubeSat powered function include the variety of AM
subsystems such as Command and Data Handling (C&DH), RF Communication, Attitude
Determine and Control (ADC), deployable mechanism actuation. CubeSat power systems
include all battery assemblies, solar cells, and coin cell batteries.
3.3.2 The CubeSat shall have, at a minimum, one deployment switch on a rail standoff, per AM 2.2.1 15
Figure 7.
3.3.3 In the actuated state, the CubeSat deployment switch shall electrically disconnect the 2.2.11H
power system from the powered functions; this includes real time clocks (RTC). AM 9.3 TA(4)
3.3.4 The deployment switch shall be in the actuated state at all times while integrated in the 2.2.11H
PPOD. MM s
3.3.4.1 In the actuated state, the CubeSat deployment switch will be at or below the level of 2.2.11H
the standoff. AM 2.3 TH(4)
3.3.5 If the CubeSat deployment switch toggles from the actuated state and back, the A 2.3 IH(5)
transmission and deployable timers shall reset to t=0.
3.3.6 The RBF pin and all CubeSat umbilical connectors shall be within the designated Access AM 2.2.2 17
Port locations, green shaded areas shown in Appendix B. RBF v 3 ECToAfE T2,
3.3.6.1 Note: All diagnostics and battery charging within the P-POD will be done while the NA
deployment switch is depressed.
3.3.7 The CubeSat shall include an RBF pin. AM 2.2.2 15
RBF B (3l TR 45,
3.3.7.1 The RBF pin shall cut all power to the satellite once it is inserted into the satellite. NA
3.3.7.2 The RBF pin shall be removed from the CubeSat after integration into the P-POD. NA
3.3.7.3 The RBF pin shall protrude no more than 6.5 mm from the rails when it is fully AM 2.2.2 TH(2)
inserted into the satellite.
3.3.8 CubeSats shall incorporate battery circuit protection for charging/discharging to avoid AM 4.2.2.2 1E(4)

unbalanced cell conditions.
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3.3.9 The CubeSat shall be designed to meet at least one of the following requirements to 4.2.2.2 TE(2)
prohibit inadvertent radio frequency (RF) transmission. The use of three independent
inhibits is highly recommended and can reduce required documentation and analysis. A/M
An inhibit is a physical device between a power source and a hazard. A timer is not
considered an independent inhibit.

3.3.9.1 The CubeSat will have one RF inhibit and RF power output of no greater than 1.5W at NA TR D I
the transmitting antenna’s RF input.

3.3.9.2 The CubeSat will have two independent RF inhibits AM | 4.2.2.2 TH(2)

3.4 Operational Requirements - HANAT

3.4.1 Operators will obtain and provide documentation of proper licenses for use of radio 5.2 TE(1)(2)
frequencies. A/M | ISS K OVH AKRENZIS T2 ) e

7 a2 %50

3.4.1.1 For amateur frequency use, this requires proof of frequency coordination by the 5.2 TH(1)(2)
International Amateur Radio Union (IARU). Applications can be found at A
www.laru.org.

3.4.2 CubeSats will comply with their country’s radio license agreements and restrictions. A 5.2 TH(1)(2)

3.4.3 CubeSats mission design and hardware shall be in accordance with NPR 8715.6 to limit A/M | 43218
orbital debris.

3.4.3.1 Any CubeSat component shall re-enter with energy less than 15 Joules. A/M | 4.3.21H

3.4.3.2 Developers will obtain and provide documentation of approval of an orbital debris N/A | {FHO I
mitigation plan from the FCC (or NOAA if imager is present).

3.4.3.2.1 Note: To view FCC amateur radio regulations, go to http://www.arrl.org/part-97- N/A | fFHROH
amateur-radio

3.4.3.3 Note: Analysis can be conducted to satisfy the above with NASA DAS, available at N/A | fFHROA
http://orbitaldebris.jsc.nasa.gov/mitigate/das.html

3.4.4 All deployables such as booms, antennas, and solar panels shall wait to deploy a A 2.3 1H(4)(5)
minimum of 30 minutes after the CubeSat's deployment switch(es) are activated from P-POD
ejection.

3.4.5 No CubeSats shall generate or transmit any signal from the time of integration into the AM | 2.3 H(5)

P-POD through 45 minutes after on-orbit deployment from the P-POD. However, the
CubeSat can be powered on following deployment form the P-POD.
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3.4.6 Private entities (non-U.S. Government) under the jurisdiction or control of the United N/A

States who propose to operate a remote sensing space system (satellite) may need to have

a license as required by U.S. law. For more information visit

http://www.nesdis.noaa.gov/CRSRA/licenseHome.html. Click on the Application Process

link under the Applying for a License drop down section to begin the process.
3.4.7 Cal Poly will conduct a minimum of one fit check in which developer hardware will be AM | i C

inspected and integrated into the P-POD or TestPOD. A final fit check will be conducted

prior to launch. The CubeSat Acceptance Checklist (CAC) will be used to verify

compliance of the specification (Found in the appendix of this document or online at

http://cubesat.org/index.php/documents/developers).
4 Testing Requirements E AT C
4.1 Random Vibration E AT C
4.2 Thermal Vacuum Bake out E AT C
4.3 Shock Testing E WA C
4.4 Visual Inspection E W C
4.5 CubeSat Testing Philosophy E W C
4.5.1 Qualification E T C
4.5.2 Protoflight E A C
4.5.3 Acceptance E M C

) AFD P-POD (X J-SSOD (2, Cal Poly 1T JAXA IZHEAEZ D,

B-8




JX-ESPC-101132-E

WA Cr A MRl ~ R 27 A
2 C-10 HlERFIH, o4 B ER F x4 208 & 1A~ R 27 2(1/7)
& A B BEOT | PR | 93 et e
2 10 e TNk H A 27— | NA | NA | NA | NA |[Title]
FRETEK
2.1 MR AL BT =— ABE R NA | NA | NA | NA |[Title]
2.1.1 |FEAEERR NA | NA | NA | NA |[Definition]
2.1.2  |[FHEER NA | NA | NA | NA |[Title]
(V| XA — — — O |[#EEOXATHHINTHLE,
(1U,1.5U,2U,3U,4U,5U,6U,W6U)
(2)|HERRIE( X, Y J7rm) — | O | — | — |[TEREEZETHIE,
(3)")|EX:7 Jim - O | — | — |[FkE
(10)|W6U~T14 - O | — | — |[FE
2.1.3  |L— Uz BT A E R NA | NA | NA | NA |[Title]
(DL — VA O E - | =1 =10
@) EEK — | O | — | — |"TEREEZETIE,
(3| — Vi - O | — | —
(DL —/VERIEHES - | =1 —-10
(5)|L— /LA R - O | — | —
(6)|L — Vkihi e/ AR (+7) - O | — | —
(DIHFARL — U3t D Bl R O | O | — | — [L—roEmsrEl+s2s,
(8)| kT — |l =1 - | =
9| — L FE AL - | = | — O

C-1




JX-ESPC-101132-E

K C-1: BREREIH, 224 BIRE RT3 2 S MEREAl~ R 2 A(2/7)

& N BEOT | PR | P |t e

2.1.4 |mo_o—7 BT A3 R NA | NA | NA | NA |[Title]

O|FAF Iy I _a—7 — | = | = | — [2.14@Q)~@IHIZLS,

@+ 7wz b _a—7HE — | O | — | — |-HEmEEE_THIL,

B)|-ZmzBT ATy _e—7HE - | O | — | — [FAE

WD|+/-X, +/-Y micpg+sr=r~Xg—>| — | O | — | — |[AE

HLE

(5)|f7 2 R B A 1 |2 ek 3 2 M R E - | -1 —-10
2.1.5 |EEEMEICEITAE R NA | NA | NA | NA |[Title]

(D& & - O | = | —

(2)| BRI O| — 1| —|—

)| KRE - — | = | —
2.1.6 | \L—Iar2TYLS NA | NA | NA | NA [fEH325813 M4 GICEldO &R hAZ1To 2 &,
2.1.7 |T7EBAK NA | NA | NA | NA |[Title]

| E~DT 7' A - -] =10
2.1.8 |TREEEIR NA | NA | NA | NA |[Title]

(1) [fh 22 T A s o O — 1| — | —

(2)|L— VIR O — 1| — | —
2.1.9  |FIPEZR O| —| — | —
) (o) lE. Y% H A SUSGE LI ST 2133 BRI WS A 2 e A R 1,




£ C-1: PAESREH, 224 - PR E RIS 3 2 S MEREAli~ R 2 A(3/7)

JX-ESPC-101132-E

fEAT

R

L=
AxX @

N FRAEE H . AR
2.2 BRI AL AT =— AR NA | NA | NA | NA |[Title]
2.2.1 |TAT AR PNAAS YT NA | NA | NA | NA |[Title]
(DB PEFFAN X E - —1—-10
(2)|L — Vi AA > F OFEHA E - O]l —10O
(3| — VAT AA > F DL B - O] —10O
(D — VAT AA > T DFEsm IR - O]l —10O
BV — VAT AA > F DI T) - 1Ol —1]0O
(6)| KT i e R
(DL — VA T ORI EWRERE | — | — | O | — [ZZAERE(T52L,
@\ —NVAE AT OB EWRERE | — | — | O | — [ BREITIZL,
9)|FENAR T —2 - O — | —
(10)| & aHERN — | O | — | (O) |BEAAYFIZOW IR S HERIC LTI AR 7],
2.2.2  |H1 FE¥AE NA | NA | NA | NA |[Title]
()| - —1—-10
()|l - —1—-10
2.2.3 | R¥%E NA | NA | NA | NA |[Title]
2.2.4 |RF NA | NA | NA | NA |[[Title]4.2.2.2QQ)HIZ L5,
2.2.5 |XE NA | NA | NA | NA |[Title]

) (o) 1%, UlIE B A I LT A D N = R A A L h T




JX-ESPC-101132-E

£ C-1: BAESREH, 224 - PR E RIS 3 2 S MEREAl~ R 2 A(4/7)

i WRAETE A WO | R | BB ;;;g HERe
2.3 HEH EOERERIR NA | NA | NA | NA |[Title]
()| Fe KPR 1T - —1—-10
()| — AU AN D EL By » {5 A [ - —1—-10
3)|ma—/LRa—rFFk - | —1—-10
(4)| & BHFEAE O R B = CORFBIHIRY - | =10 —
(5)|RE ikt =T o rE I -1 — 10O —
B) [ A RO HIF) — | = | = | O [#§2605E1F, JAXAGFIZREFES EREEZ1TITL,
2.4 BB S AL 2T = — ABLR NA | NA | NA | NA [[Title]
2.4.1  |#REh IR ERIE NA | NA | NA | NA [[Title]
(a) | EEH RN 3R O —1| — 1| —
(b) |7 & LYRE fof L — | — | O | — [RBRE@EEILTH-0IN—RF~T7 N CORBREFRT D,
T LR A B CEX A AT 7 b~ M I ARG AT 5,
2.4.2  |ISSIZH 1) HHuE _F s E NA | NA [ NA | NA [[Title]
@LJELH@JB TR O)| — | — | — [2.4.1 H@OFHT IO ESIND
2.4.3 |JENBERE NA | NA | NA | NA |[[Title]
OIE] — | —1—-—10
(O|JEM=7 7 NE 2 LR (O)| — | — | O [VIA>50.8[m] (2000 [inch]) ®E DA, Stress Analysis Report 32455,
2.4.4  |BMRER — | — [(O)] O
2.4.5 [MREEREE — | — 1] — 1 O
2.5 ARG YRR 1E (O) O

) (o), HEkIE H A Lpﬂbf_xﬁiﬁﬁﬂﬁiff FRBRICHVONLZEaE T,

CH4



£ C-1: BAESREH, 224 BB RIS 3 2 S MRl ~ R 2 A(5/7)

JX-ESPC-101132-E

¥ W AT | BT | #R ;Zi? o
3 50cm Fefr ot H A #7=—A | NA | NA | NA | NA |[Title]
FRETEK
3.1 RO A L 2T = — ABE R NA | NA | NA | NA |[Title]
3.1.1  |FBEAEER NA | NA | NA | NA |[Definition]
3.1.2  |SHEER NA | NA | NA | NA |[Title]
D\ XA — — — O |[EEOXATHHHNTHZLE,
(50 cmAf )
)" (| — | O | — | — |[TEBREEZETHIE,
3.1.3 |L— BT Ak NA | NA | NA | NA |[Title]
(DL — VAL, BT E o e e e
)| ~HEER — | O | — | — ["MEmEEFEmTHL,
(3| — v i/ Mg - O — | —
(DL — VR EHES — | =1 — |(O)
G| — i AR — O — —
(6)|L — Vi i e/ D EIFE (+7) - Ol — | —
(D| ARV — kT B F gz Ol O | — | — b= roEtmsEHT52s,
(8)|L — /L Z i LR - 1O — 10O
3.1.4 | _n—71CRH9AER NA | NA | NA | NA |[Title]
WFEAF Iy _a—7 — |1 O | — | — [3.1.4@Q~@HEIZLD,
QHZmZB b= e —7HiE — | O | — | — [(TEmEEIEHETHZLE,
G)+/-X, +/-Y micEldr=~p—7| — | O | — | — [AL
HE
(4) | Bl e - O | — | — |FE
(5) |fhr 22 R B A 1 | 2ok 3 2 M L e - —1—-—10
) (o)1, YEEH B A SUSRE LSRN 23 BRI VWb 2 b e KT,

C-5




# C-1: PSSR, 224 PR EOR IR 3 D S PRl ~ R 2 A(6/7)

JX-ESPC-101132-E

¥ W FEAT | FRAT | AR ;’;}7 s

3.1.5  |EEFHEICBTAHER NA | NA | NA | NA |[Title]

()& & -1 O | -1 -

(2)| BRI Ol —1|—1|—

(3)| FE L O | — [(O)] —
3.1.6 | \L—Iar2TYLS NA | NA | NA | NA |35+
3.1.7 |7/ eAA )T — | O | = | = [HEmEEERTLIL,
3.1.8 |FREEER O | = | = | — |2.1.81EBR
3.1.9  |WPEER O | = | = | = [21.9HZR
3.1.10 [Hh b\ B Ol —-—1|—-10
3.2 BRAIA L H T 2— AR NA | NA | NA | NA |[Title]
3.2.1 |TATBARANAAS YT NA | NA | NA | NA |[Title]

(DB PEFPAN G - | -1 —-—10

(2)|L— Vi AA T O PN & - 1O ]| — | O

Q)| — /WA T O HEWRERE | — | — | O | — |[BREFBREITHIZL,

WLV A F DT — O] =10

B)| L — AT AA > F DOFEEAT # — 1O | =10

6)|L— AU FT AL F DYedEI IR — O] =10

D —NMEm ALY T DT — 1Ol =10

@|L— AT OEIJHERHERE | — | — | O | — |[RERBREITIZL,
3.2.2  |H1 FE¥AE NA | NA | NA | NA |[Title]
3.2.3 |RF NA | NA | NA | NA |[Title]4.2.2.2(2)THZ
3.3 A EOERFIH NA | NA | NA | NA (2.3 HZMR
3.4 BREE SN AL BT = — ABR NA | NA | NA | NA (2.4 HZR
3.5 SR BB) Lk NA | NA | NA | NA 2.5 TEE

) (o) T, M B AR LTSRN £ TRV e o2 82K T,

C-6




JX-ESPC-101132-E

£ C-1: B EREH, 224 - IR BRI 3 2 A MEREAl~ R 2 A(T/7)

& WRAET ki e
4 224 - BRI PRAIEE K NA | NA | NA | NA |[Title]
4.1 A BASSREFOIAE R | NA | NA | NA | NA [t BexlcBETo8E
4.2 LA R AT D 5 it 5 NA | NA | NA | NA |[Title]
4.2.1 LR fgAT O S O [ (O)|(O)| — |[“EwEMCTLZEFHmENTZ I, SAR 2232528, ZORK, 2225224
D | VERD FERAE B IO E 528,
ZH | 2R < JAXA TITOND L RFBEDT-0OI2, B MGEE BS54,
4.2.2 BEVERHDOTART A NA | NA | NA | NA |HART A
(GEAMhI 4.2.1 THCHE i)
4.3 ISSILDORFIR AR DZ | NA | NA | NA | NA |[Title]
B ANR—AT T URAR IR
A~ AT
4.3.1 ISSHBLDRTEHIZDZ | NA | NA | NA | NA |[Title]
RESRADEA M
4.3.1.1 [ Rl x4 5%k NA | NA | NA | NA |[Title]
4.3.1.1.1 |HIEFREK NA | NA | NA | NA |2.1.5(2)HE (2%,
4.3.1.1.2 | gt NA | NA | NA | NA |[Title]
(1)|Space Surveillance — O — — |2.1.2 TAO~HEH I EE-DE TR AT 2 T D,
Network(SSN)
Q)| k% —_ |- - =
)| KFE —_ |- - =
4.3.1.1.3 |fEEOHER T AT L Ol -0 O
4.3.1.1.4 |0BEXY 7 a R —x b Ol —|—10
4.3.1.2 |KE — | = | =
130 ANR—2ATTURAE IR O | — | — | —
o ~DiE A




JX-ESPC-101132E

Document No. [Defined by Satellite Developer]

J-SSOD & [Satellite Name] Interface Verification Record

(For 10cm-sized Satellite Design)

Satellite Developer Name ; [Defined by Satellite Developer

Satellite Name ;

S/N;

[Defined by Satellite Developer
P/N; [Defined by Satellite Developer
[Defined by Satellite Developer

]
]
]
]

SIGNATURES / Satellite Development, Sponsor agency

NAME DATE
Satellite Development Team (Initiate)

NAME DATE
Satellite Development Team (Reviewed)

NAME DATE
Satellite Development Team (Approved)

NAME DATE

Sponsor Agency (Approved)

D1-1



J-SSOD/Satellite Interface Verification Record (for 10cm-sized Satellite Design) (1/10)

Document No.

Section . Verification Evidence document
Item Results Requirement Reference
No. Method (Document No)
2 Interface Requirements for 10cm-sized Satellite [Title]
2.1 Mechanical Interfaces [Title]
211 Coordinate System [Definition]
2.1.2 Dimensional Requirements [Title]
. 1U/15U/2U/3U . )
2.1.2(1)  Satellite Type 1U, 1.5U, 2U, 3U, 4U ,5U, 6U Review of Design
4U / 5U/ 6U
Width in -Z Plane
a. +XPlane mm
b. +Y Plane mm . . Figure2.1.2-1,
100.0+/-0.1mm Review of Design
c. -XPlane mm la~1d
d. -Y Plane mm
2.1.2(2) —
Width in +Z Plane
a. +XPlane mm
b. +Y Plane mm . . Figure2.1.2-1,
100.0+/-0.1mm Review of Design
c. -XPlane mm 2a~2d
d. -Y Plane mm
Rails Length
a Raill mm 113.5+/-0.1mm (1U)
170.2+/-0.1mm (1.5U)
b. Rail 2 227.0+/-0.2mm (2U)
2.1.2(3)-(9) a mm _ _ Figure2.1.2-1,
340.5+/-0.3mm (3U) Review of Design 3a-3d
a~
c. Rail3 mm 454.0+/-0.4mm (4U)
567.5+/-0.5mm (5U)
d. Rail4 mm 681.0+/-0.6mm (6U)




J-SSOD/Satellite Interface Verification Record (for 10cm-sized Satellite Design) (2/10)

Document No.

Section . Verification Evidence document
Results Requirement Reference
No. Method (Document No)
2.1.3  Rails [Title]
2.1.3(1)  Number of rails 4 Review of Design
Rails Perpendicularity against +Z Plane
a. Rail 1, +X OK / NG
b. Rail1,-Y OK / NG
c. Rail2,-Y OK / NG
d. Rail 2,-X OK / NG Figure 2.1.2-1,
= 0.2mm Review of Design
e. Rail 3,-X OK / NG 4a~4h
f.  Rail 3, +Y OK / NG
g. Rail 4, +Y OK / NG
h. Rail 4, +X OK / NG
Rails Perpendicularity against +Y Plane
a. Rail 1, +X OK / NG
2.1.3(2)
b. Rail 2,-X OK /NG . . Figure 2.1.2-1,
= 0.2mm Review of Design
c. Rail 3,-X OK /NG 5a~5d
d. Rail 4, +X OK / NG
Rails Parallelism to +Y Plane
a. Raill,-Y OK /NG ) ) Figure 2.1.2-1,
= 0.2mm Review of Design
b. Rail 2,-Y OK /NG 6a~6b
Rail Edges Flatness on +Z Plane
a. Raill OK / NG
b. Rail 2 OK /NG . . Figure 2.1.2-1,
= 0.2mm Review of Design
c. Rail3 OK / NG Ta~Td
d. Rail4 OK / NG
Rails Width
a. Raill X mm
2.1.3(3) b. Rail2 X mm ) ) ) Figure 2.1.2-1,
Min 8.5 x 8.5 mm Review of Design
c. Rail3 X mm 8a~8d
d. Rail4 X mm
Rails Surface Roughness
a. Raill OK / NG
2.1.3(4) b. Rail2 OK / NG = 1.6 um (Ra) (*1) . ) Figure2.1.2-1,
Review of Design
c. Rail3 OK / NG (*1) Arithmetic average of the roughness profile. 9a~9d
d. Rail4 OK / NG




J-SSOD/Satellite Interface Verification Record (for 10cm-sized Satellite Design) (3/10)

Document No.

Section . Verification Evidence document
Item Results Requirement Reference
No. Method (Document No)
Rails Edges Rounding
a. Raill OK / NG
2.1.3(5) b. Rail2 OK / NG , , Figure2.1.2-1,
Burr-free Review of Design
c. Rail3 OK / NG 10a~10d
d. Rail4 OK / NG
Rails Surface Area (+Z Plane)
a. Raill OK / NG
2.1.3(6) b. Rail2 OK / NG , ,
Min 6.5 x 6.5 mm Review of Design
c. Rail3 OK / NG
d. Rail4 OK / NG
Rails Contact Length with J-SSOD Rail Guides
a. Raill, +X mm
- = 85.1mm (1U)
b. Raill,-Y mm
- = 127.7mm (1.5U)
c. Rail2,-Y mm
= 170.3mm (2U)
213(7) d. Rail2,-X mm )
= 255.4mm (3U) Analysis
e. Rail 3,-X mm
= 340.5mm (4U)
Rail 3, +Y mm
Ty = 425.6mm (5U)
A mr = 510.8mm (6U)
h. Rail 4, +X mm
2.1.3(8) (N/A)
Rail Surface Finish
a. Raill OK / NG
2.13(9) b. Rail2 OK /NG ) ! :
Anodized Review of Design
c. Rail3 OK / NG
d. Rail4 OK / NG
2.14 Envelope Requirements [Title]
2.1.4(1) Dynamic Envelope [Definition]
i . Figure 2.1.4-1,
2.1.4(2)  Dynamic Envelope (+Z Plane) mm = 0.5mm from rail surfaces (+ 2) Review of Design (*2) 1
a
: . . Figure 2.1.4-1,
2.1.4(3)  Dynamic Envelope (-Z Plane) 0K/ NG No protrusion from rail surfaces (- Z) Review of Design (*2) 116
Dynamic Envelope (+/- X and +/- Y Plane)
a. +XPlane mm
2.1.4(4) b. +Y Plane mm = 6.5mm from rail surface ) ) Figure 2.1.4-1,
Review of Design (*2)
c. -XPlane mm (+/- X, +/-Y) 12a~12d
d. -Y Plane mm
2.1.4(5) Constraints on deployable OK/NG Any deployable components shall be constrained by the satellite itself. Review of Design (*2)

(*2) Dynamic deformation shall be considered.
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J-SSOD/Satellite Interface Verification Record (for 10cm-sized Satellite Design) (4/10)

Section

Verification

Evidence document

Iltem Results Requirement Reference
No. Method (Document No)
2.15 Mass Properties [Title]
2.1.5(1) Mass Kg 0.13~1.33kg/1U (1U,1.5U,2U,3U,4U,5U,6U) Analysis
2.1.5(2)  Ballistic Number kg/m2 = 115 kg/m2 Analysis
2.1.5(3) (N/A)
2.1.6 Separation Spring Refer to Appendix G
2.1.7 Access Window [Title]
2.1.7(1)  Operation OK /NG Do not access the satellite after storing the case. Review of Design
2.1.8 Structural Strength [Title]
. A satellite shall have a sufficient structural strength with a necessary safety margin .
2.1.8(1)  Main Structure Strength OK /NG i ] ) ) ) Analysis
through the ground operation, testing, ground handling, and on-orbit operations
. Each rail shall have a sufficient structural strength with 46.6N of a combined load of the )
2.1.8(2)  Rails Strength OK /NG ) . ) Analysis
preload and the spring load by the main spring.
2.1.9 Stiffness Hz Minimum fundamental frequency = 30 [Hz] Analysis
2.2 Electrical Interface [Title]
2.2.1 Deployment Switch [Title]
2.2.1(1)  Fault tolerant design OK /NG Fault tolerant design according to SSP51721. Review of Design
. . . Figure 2.2.1-1
2.2.1(2)  Location of end rail switch OK /NG Location of end rail switch shall conform to Figure 2.2.1-1 Review of Design 13
. . A 3 Figure 2.2.1-2
2.2.1(3)  Location of side rail switch OK /NG Location of side rail switch shall conform to Figure 2.2.1-2 Review of Design 1
2.2.1(4)  Tip shape of side rail switch OK /NG = R2.4 Review of Design
2.2.1(5)  Reaction force of side rail OK /NG = 0.26 [N] per 1U size satellite. Review of Design
2.2.1(6) (N/A)
Power interruption function of The end rail switch shall be set does not operate until it protrudes 0.75mm min. from rail ) ) Figure 2.2.1-4,
2.2.1(7) . . OK /NG Review of Design
end rail switch surfaces (-Z) 15
Power interruption function of The side rail switch shall be set does not operate until it protrudes 2.5mm min . from rail Figure 2.2.1-5,
2.2.1(8) . o OK /NG Review of Design
side rail switch surfaces (+/- X, +/-Y) 16
Movable Stroke of end rail switch
Deployment Switches shall store up to rail end face (-Z plane) while loading the satellite ) )
a. Stroke(a) OK /NG ) i ) Review of Design
22.1(9) into the satellite launch case and satellite deploy case.
o No structural deformation and destruction occur during the phase from launch to satellite ) )
b. Stroke(b) OK /NG ) Review of Design
deploy operation.
c. Stroke(c) OK /NG Do not affect the satellite in the -Z direction when the satellite deploy operation. Review of Design
2.2.1(10) Total spring force (-Z plane) OK /NG 1.08 ~ 5.3N Review of Design
D1-5 E-2
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J-SSOD/Satellite Interface Verification Record (for 10cm-sized Satellite Design) (5/10) Document No.

Section . Verification Evidence document
Item Results Requirement Reference
No. Method (Document No)
2.2.2 Ground Handling Pin [Title]
i Do not use the Ground Handling pin as a hazard control except for handling on the . .
2.2.2(1) Design OK / NA /NG Review of Design
ground.
2.2.2(2)  Operation OK / NA /NG Flight pin shall not be unintentionally separated from the satellite. Review of Design
2.2.3 (N/A)
224 RF Refer to 4.2.2.2(2)
2.2.5 (N/A)
2.3 Operation Requirements [Title]
i i Maximum stowage duration shall assume the max stowage duration may be about 1 . .
2.3(1) Maximum Stowage Duration OK / NG Review of Design (*3)
year.
On-orbit Maintenance On-orbit maintenance limitation will not plan any activation, checkout, or maintenance . .
2.3(2) o OK / NG Review of Design (*3)
Limitation after the delivery.
A satellite shall have a capability to survive in the cold launch environment (i.e. w/o
2.3(3) Cold Launch Requirements OK / NG P y ( / Review of Design (*3)
power).
(*3) It is allowed to describe a rationale in "Evidence document” instead of providing a document.
Minimum Time until Appendage Deployment & RF Radiation
- - - ) ) )
2.3(4).(5) a. Timer Setting OK /NG = 30 minutes Review of Design
b. Function Test OK / NG Whenever either of two deployment switches is re-depressed, the timer shall be reset. Review of Design
2.3(6) Limitation of the satellite OK /NG A satellite deployment window shall not be restricted by a satellite design. Review of Design
2.4 Environmental Requirements [Title]
2.4.1 Random Vibration and Acceleration [Title]
2.4.1(a) Quasi-static Acceleration OK / NG A satellite shall assume the condition defined in the section 2.4.1(a) Analysis
2.4.1(b) Random Vibration N/A A satellite shall assume the condition defined in the section 2.4.1(b) N/A
2.4.2 On-orbit Acceleration [Title]
2.4.2(a) On-orbit Acceleration OK / NG A satellite shall assume the condition defined in the section 2.4.2(a) (Analysis)
2.4.3 Pressure Environment [Title]
2.4.3(a) Pressure OK / NG A satellite shall assume the condition defined in the section 2.4.3(a) Review of Design (*4)
If V/A > 50.8m (2000inch), Review of Design
2.4.3(b) Depressurization Rate m(*5) / ( ) &
Stress Analysis Report is needed. (or Analysis)
(*4) It is allowed to write the purport of no problem in "Evidence document” instead of providing a document.
(*5) Please fill in V/A.
. Review of Design
244 Thermal Environment 0K/ NG A satellite shall assume the condition defined in the section 2.4.4. (or test)
or tes
2.45 Humidity Environment OK / NG A satellite shall assume the condition defined in the section 2.4.5. Review of Design (*4)
. Review of Design
2.5 Out-gassing OK /NG A satellite shall assume the condition defined in the section 2.5.

(or Test)




J-SSOD/Satellite Interface Verification Record (for 10cm-sized Satellite Design) (6/10)

Document No.

Section Verification Evidence document
Item Results Requirement Reference
No. Method (Document No)
4 Safety and Product Assurance [Title]
4.1 Generic Requirements [Guidelines]
4.2 Safety Assessment [Title]
42.1 Implementation of Safety Analysis and Safety Assessment
. The satellite provider shall conduct safety analysis and submit an SAR. . .
(a) On-orbit Safety Applied / NA ) i Review of Design
42.1(1) Necessary inspections and tests for safety assessment shall be also conducted.
o Launch Site & Vehicle The satellite provider shall submit ATV/HTV/KSC Form 100 for launch site & vehicle . )
Applied / NA Review of Design
Safety safety assessment.
Material Identification Usage
4.2.1(2) . Applied / NA The satellite provider shall submit MIUL. Review of Design
List (MIUL)
Materials Usage Agreement
4.2.1(3) (MUA) Applied / NA The satellite provider shall submit MUA. Review of Design
4.2.1(4) Volatile Organic Compound Applied / NA Th tellit id hall submit VUA Revi f Desi
2. ie e satellite provider shall submi . eview of Design
Usage Agreement (VUA) PP P &
4.2.1(5) Hazardous Material Summary Applied / NA Th tellit id hall submit HMST Revi f Desi
2. ie e satellite provider shall submi . eview of Design
Tables (HMST) PP P &
422 Safety Design Guidelines [Guidelines]
4221  Standard Hazard [Guidelines]
4.2.2.1(1) Flammable Material Applied / NA If the satellite has flammability materials such as non-metallic materials. Review of Design
4.2.2.1(2) Material Offgassing Applied / NA If the satellite has offgassing materials such as non-metallic materials. Review of Design
4.2.2.1(3) Hazardous Material Applied / NA If the satellite has toxic, or biological hazardous materials. Review of Design
4.2.2.1(4) Sharp Particles Applied / NA If the satellite has glass or shatterable materials. Review of Design
4.2.2.1(5) Mechanical Hazards Applied / NA If the satellite has sharp edges, corners, holes, etc. Review of Design
4.2.2.1(6) Touch Temperature Applied / NA If the satellite has sources of heating and/or cooling. Review of Design
Laser and/or Incoherent
4.2.2.1(7) L. Applied / NA If the satellite has laser and/or incoherent emissions. Review of Design
Emissions
L. If the satellite has non-ionizing radiation sources (electrical power supplies, batteries, . )
4.2.2.1(8) Radiation Interference Applied / NA Review of Design
antennas/transmitters).
4.2.2.1(9) Rotating Equipment Applied / NA If the satellite has rotating equipments. Review of Design
4.2.2.1(10) Sealed Container Applied / NA If the satellite has sealed containers. Review of Design
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Document No.

Section . Verification Evidence document
Item Results Requirement Reference
No. Method (Document No)
4.2.2.2  Unique Hazard [Guidelines]
4.2.2.2(1) Structural Failure Applied / NA To perform structural design and fracture control of the satellite. Review of Design
. Hz
Radio Frequency (RF)
4.2.2.2(2) L uV/m Satellite RF emission levels do not exceed the levels in 4.2.2.2(2). Review of Design
Radiation
W/m2
4.2.2.2(3) Deployable Structure Applied / NA If the satellite has deployable structures. Review of Design
4.2.2.2(4) Battery Failure Applied / NA If the satellite has batteries. Review of Design
Propulsion, Deployable
4.2.2.2(5) Applied / NA If the satellite has propulsion system and/or deployable subcomponents. Review of Design
Subcomponents
4.2.2.2(6) Other Failures Applied / NA If the satellite may occur other hazards. Review of Design
N Safety Requirements for Deployable Satellite from ISS [Title]
: itle
and Space Debris Mitigation Guidelines
43.1 Safety Requirements for Deployable Satellite [Title]
43.1.1 Deployable Satellite Design Requirements [Title]
43.1.1.1 Ballistic Number Refer to [2.1.5(2)]
43.1.1.2 Deployment Analysis [Title]
4.3.1.1.2(1) Trackability of Satellite Applied / NA The Satellite shall have a minimum flight cross section at least 78.5 cm2. Review of Design
43.1.1.3 Propulsion Systems [Title]
. The satellite developer shall conclude a SSA sharing agreement (Space Situational
4.3.1.1.3(1) SSA Sharing Agreement Applied / NA P i -g & o P Review of Design
Awareness) with USSPACECOM and submit the certificate to JAXA.
. ) The satellite developer shall coordinate with NASA of the operational process and . )
4.3.1.1.3(2) Operation Process Applied / NA ) Review of Design
prepare PIA, OIP, OA, etc., and submit the approved documents to JAXA.
43.1.1.4 Deployable Subcomponents [Title]
. The satellite is more than 500 km forward or backward from the ISS relative to the ISS's
4.3.1.1.4(1) Deploy distance Applied / NA o Review of Design
forward direction.
. The apogee altitude of the main satellite and subcomponents must be lower than the
4.3.1.1.4(2) Deploy altitude Applied / NA ) ) Review of Design
perigee altitude of the ISS.
432 Compatibility with Space Debris Mitigation Guidelines [Guidelines]
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Document No.

Section . Verification Evidence document
Item Results Requirement Reference
No. Method (Document No)
1U: Ha=113.5+0.1 (*)
[Note] 1.5U:Ha=170.240.1 (¥), 2UHa=227+0.2 (*)

1)  Unite:mm

2)  All values shall be met after the surface coating
3) Bold portion(=%Z plane) (= )shall be free from burrs
(Also applicable for —=Z plane.)

3U: Ha=340.510.3(%), 4U:Ha=454.0£0.4(%)
5U:Ha=567.5+0.5(*), 6U:Ha=681.020.6(*)

(*)When using a separation spring, thickness of plunger
flange shall be considered.

o Y- @ Rail 1 Rail 2 (Common tolerance zone in 2 place)
A 24
- \ [Tz [z |00 |« .
oz [l }—— ez ) e ’
o 2d ‘// 02 |Y @@ (Surface of rail)
(Common tolerance zone in 2 place)
Eo 16pm
8.5min ¢
v v 000
— t ~ J«— Rail
@
~ tZ ©
73 -
% g "?_‘ X L7 Satellite
5 Q& +— Structure
}; - & (Shape is
= g +Y +Y reference)
Y h 4 _’I I

/

j

(Common tolerance zone in 2 places)

Rail 4

100£0.1(2)%)

F 3

(2 places)

| Loz ] z] vp—

(Common tolerance zone in 2 places)

Rail 3

[]

0.2

(Common tolerance zone in 4 places)

Figure 2.1.2-1 Dimensional Requierments for Satellite
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Verification

Document No.

Evidence document
Reference
(Document No)

Section .
Item Results Requirement
Method

No.

Ilnr
1 85 %\~ 05
| I\:.:__.-" - >4
R R L e Common for

Rail

L
]
1 1
I -
i s & ® v Jn o = ¥ @ ¥ 3 v @ @ o
L e T f::rurpn::mt-mns
[ L'r:l T .....‘....‘ t..‘....‘.....‘....‘.....‘.. X ..... l/__\_\
- o 8 8 - o o Ado - oA oA - o8 o8 - o o4 ¢ ||'|_-.,'|
5 o o ol

@)

D o @
ool Allowable
Dynamic
Envelope

P

i\ See Note 2)

£
l\l]_'.!x'

LET

[ Note]

1) Unit:mm
2)  Anv components shall be recessed from the edge of the —Z rail ends.

3)  All external components shall be within the dvnamic envelope.

Ficure 2.1.4-1 Allowable Dynamic Envelope
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Document No.

Section . Verification Evidence document
Iltem Results Requirement Reference
No. Method (Document No)
Rail 2 Rail 1
_ &
3 & < Depressed
_ _|0.75mm min @
- l—>+x Deplovment Switch < >
-Z plane
A Satellite M ~
‘ : Body \
e 5 (D) @®
N R - = A ¢
oo 3
0 Rail 3 Rail 4
< T Y . /' B «JEgn N
; ® Rail Standoff(-Z) Allowable Stroke
« 425 : Unit:mm
8.5 Min : . . .
Figure2.2.1-4 Maximum Allowable Stroke of Deployment Switch
Detail Information for Separation Spring Interface on the end of the rail
Figure 2.2.1-1 Location of Deployment Switch of end rail
Can not be installed on De pressed
< il (X ; €
Can be installed on the side of rail the side of rail (X and Y plane) 1 5mm m | n @
(+20mm from the +Z surface cannot be installed) >} <« )
Rail
=y (|
- . 0
+Z plane —X plane o
\Side Rail Switch
+X 4—1 +Z 4—l
_ +Y N +Y
\ﬂ (g LTI LI T7T7TTTITII 0 \Rail surface(+/-Y, +/-X)
20mm | tan he installed on the side of rail

Can not be installed on Can be installed on the side of rail @
the side of rail (X and Y plane) (+20mm from the +Z surface cannot be installed)

Figure2.2.1-2 Deplovment Switch of side rail
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Document No.

Section . Verification Evidence document
Item Results Requirement Reference
No. Method (Document No)
2 Interface Requirements for 10cm-sized Satellite [Title]
2.1 Mechanical Interfaces [Title]
211 Coordinate System [Definition]
2.1.2 Dimensional Requirements [Title]
. 1U/15U/2U/3U
2.1.2(1)  Satellite Type 1U, 1.5U, 2U, 3U, 4U ,5U, 6U Review of Design
4U / 5U/ 6U
Width in -Z Plane
a. +XPlane mm
b. +Y Plane mm Inspection Figure2.1.2-1,
100.04/-0.1mm
c. -XPlane mm (Measurement) la~1d
d. -Y Plane mm
2.1.2(2) —
Width in +Z Plane
a. +XPlane mm
b. +Y Plane mm Inspection Figure2.1.2-1,
100.0+/-0.1mm
c. -XPlane mm (Measurement) 2a~2d
d. -Y Plane mm
Rails Length
a Raill mm 113.5+/-0.1mm (1U)
170.2+/-0.1mm (1.5U)
b. Rail 2 227.0+/-0.2mm (2U)
2.1.2(3)-(9) a mm Inspection Figure2.1.2-1,
340.5+/-0.3mm (3U)
) (Measurement) 3a~3d
c. Rail3 mm 454.0+/-0.4mm (4U)
567.5+/-0.5mm (5U)
d. Rail4 mm 681.0+/-0.6mm (6U)
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J-SSOD/Satellite Interface Verification Record (for 10cm-sized Satellite Flight Model) (2/12)

Document No.

Section . Verification Evidence document
Results Requirement Reference
No. Method (Document No)
2.1.3  Rails [Title]
2.1.3(1)  Number of rails 4 Review of Design
Rails Perpendicularity against +Z Plane
a. Rail 1, +X OK / NG
b. Rail1,-Y OK / NG
c. Rail2,-Y OK / NG
Inspection
d. Rail 2,-X OK / NG ) Figure 2.1.2-1,
= 0.2mm (Machine work order,
e. Rail 3,-X OK / NG ) 4a~4h
Inspection report,etc.)
f.  Rail 3, +Y OK / NG
g. Rail 4, +Y OK / NG
h. Rail 4, +X OK / NG
Rails Perpendicularity against +Y Plane
a. Rail 1, +X OK / NG )
2.1.3(2) b. Rail2,-X OK /NG Inspection Fi 2.1.2-1
1. . ail 2, - igure 2.1.2-1,
= 0.2mm (Machine work order, &
c. Rail 3,-X OK /NG ) 5a~5d
Inspection report,etc.)
d. Rail 4, +X OK / NG
Rails Parallelism to +Y Plane
; Inspection
a. Raill,-Y 0K /NG P Figure 2.1.2-1,
= 0.2mm (Machine work order, 6a~6b
. a~
b. Rail 2, -Y OK /NG Inspection report,etc.)
Rail Edges Flatness on +Z Plane
a. Raill OK / NG
Inspection .
b. Rail 2 OK / NG ) Figure 2.1.2-1,
= 0.2mm (Machine work order,
c. Rail3 OK / NG . Ta~7d
Inspection report,etc.)
d. Rail4 OK / NG
Rails Width
a. Raill X mm
213(3) b. Rail2 X mm ) Inspection Figure 2.1.2-1,
Min 8.5 x 8.5 mm
c. Rail3 X mm (Measurement) 8a~8d
d. Rail4 X mm
Rails Surface Roughness
a. Raill OK / NG
2.1.3(4) b. Rail2 OK / NG = 1.6 um (Ra) (*1) . ) Figure2.1.2-1,
. . ) Review of Design
c. Rail3 OK / NG (*1) Arithmetic average of the roughness profile. 9a~9d
d. Rail4 OK / NG
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Document No.

Section . Verification Evidence document
Iltem Results Requirement Reference
No. Method (Document No)
Rails Edges Rounding
a. Raill OK / NG
Inspection
2.1.3(5) b. Rail2 OK / NG . Figure2.1.2-1,
Burr-free (Machine work order,
c. Rail3 OK /NG ) 10a~10d
Inspection report,etc.)
d. Rail4 OK / NG
Rails Surface Area (+Z Plane)
a. Raill OK / NG
Inspection
213(6) b. Rail2 OK /NG _ ,
Min 6.5 x 6.5 mm (Manufacture drawing,
c. Rail3 OK / NG
etc.)
d. Rail4 OK / NG
Rails Contact Length with J-SSOD Rail Guides
a. Raill, +X mm
- = 85.1mm (1U)
b. Raill,-Y mm
- = 127.7mm (1.5U)
c. Rail2,-Y mm Analysis, Inspection
= 170.3mm (2U)
2.1.3(7)  d. Rail 2,-X mm (Assessment based on
= 255.4mm (3U)
e. Rail 3,-X mm Manufacture drawing,
= 340.5mm (4U)
Rail 3, +Y mm etc.)
Ty = 425.6mm (5U)
A mr = 510.8mm (6U)
h. Rail 4, +X mm
2.1.3(8) (N/A)
Rail Surface Finish
a. Raill OK / NG Inspection,
2.1.3(9) b. Rail2 0K/ NG ) Review of Design
Anodized
c. Rail 3 0K/ NG (Machine work order,
d. Rail4 OK / NG Inspection report,etc.)
2.14 Envelope Requirements [Title]
2.1.4(1) Dynamic Envelope [Definition]
. ) Inspection (*2) Figure 2.1.4-1,
2.1.4(2) Dynamic Envelope (+Z Plane) mm = 0.5mm from rail surfaces (+ 2)
(Measurement) 11a
. . ) Inspection (*2) Figure 2.1.4-1,
2.1.4(3)  Dynamic Envelope (-Z Plane) 0K/ NG No protrusion from rail surfaces (- Z)
(Measurement) 11b
Dynamic Envelope (+/- X and +/- Y Plane)
a. +XPlane mm
2.1.4(4) b. +Y Plane mm = 6.5mm from rail surface Inspection (*2) Figure 2.1.4-1,
c. -XPlane mm (+/- X, +/-Y) (Measurement) 12a~12d
d. -Y Plane mm
2.1.4(5) Constraints on deployable OK/NG Any deployable components shall be constrained by the satellite itself. Review of Design (*2)

(*2) Dynamic deformation shall be considered.
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J-SSOD/Satellite Interface Verification Record (for 10cm-sized Satellite Flight Model) (4/12)

Section . Verification Evidence document
Iltem Results Requirement Reference
No. Method (Document No)
2.15 Mass Properties [Title]
Inspection
2.1.5(1) Mass Kg 0.13~1.33kg/1U (1U,1.5U,2U,3U,4U,5U,6U)
(Measurement)
2.1.5(2) Ballistic Number kg/m2 = 115 kg/m2 Analysis
2.1.5(3) (N/A) Analysis (or Test)
2.1.6 Separation Spring Refer to Appendix G
2.1.7 Access Window [Title]
2.1.7(1)  Operation OK /NG Do not access the satellite after storing the case. Review of Design
2.1.8 Structural Strength [Title]
. A satellite shall have a sufficient structural strength with a necessary safety margin Analysis
2.1.8(1)  Main Structure Strength OK /NG ) ) ) ] ) i
through the ground operation, testing, ground handling, and on-orbit operations. (Stress Analysis Report)
. Each rail shall have a sufficient structural strength with 46.6N of a combined load of the Analysis
2.1.8(2)  Rails Strength OK /NG ) . . )
preload and the spring load by the main spring. (Stress Analysis Report)
. Analysis
2.1.9 Stiffness Hz Minimum fundamental frequency = 30 [Hz] )
(Stress Analysis Report)
2.2 Electrical Interface [Title]
2.2.1 Deployment Switch [Title]
2.2.1(1)  Fault tolerant design OK /NG Fault tolerant design according to SSP51721. Review of Design
i . i Inspection, Figure 2.2.1-1
2.2.1(2)  Location of end rail switch OK /NG Location of end rail switch shall conform to Figure 2.2.1-1 . )
Review of Design 13
. . . . ) ) ) ) ) Inspection, Figure 2.2.1-2
2.2.1(3)  Location of side rail switch OK /NG Location of side rail switch shall conform to Figure 2.2.1-2 . .
Review of Design 14
. i . . Inspection,
2.2.1(4)  Tip shape of side rail switch OK /NG = R2.4 . )
Review of Design
. . . . Inspection,
2.2.1(5)  Reaction force of side rail switch OK /NG = 0.26 [N] per 1U size satellite. ) )
Review of Design
2.2.1(6)  (N/A)
Power interruption function of The end rail switch shall be set does not operate until it protrudes 0.75mm min. from rail Figure 2.2.1-4,
2.2.1(7) . . OK /NG Test
end rail switch surfaces (-2) 15
Power interruption function of The side rail switch shall be set does not operate until it protrudes 2.5mm min. from rail ) Figure 2.2.1-5,
2.2.1(8) . . . OK /NG Inspection, Test
side rail switch surfaces (+/- X, +/-Y) 16
D2-5 E-2
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J-SSOD/Satellite Interface Verification Record (for 10cm-sized Satellite Flight Model) (5/12) Document No.

Section . Verification Evidence document
Item Results Requirement Reference
No. Method (Document No)
Movable Stroke of end rail switch
Deployment Switches shall store up to rail end face (-Z plane) while loading the satellite .
a. Stroke(a) OK / NG ) ) ) Inspection
22.1(9) into the satellite launch case and satellite deploy case.
o No structural deformation and destruction occur during the phase from launch to
b. Stroke(b) OK / NG ) ) Inspection
satellite deploy operation.
c. Stroke(c) OK / NG Do not affect the satellite in the -Z direction when the satellite deploy operation. Inspection
. Inspection
2.2.1(10) Total spring force (-Z plane) 0K/ NG 1.08 ~ 5.3N ) )
(or Review of Design)
222  Ground Handling Pin [Title]
i Do not use the Ground Handling pin as a hazard control except for handling on the . .
2.2.2(1) Design OK / NA /NG Review of Design
ground.
2.2.2(2)  Operation OK / NA /NG Flight pin shall not be unintentionally separated from the satellite. Review of Design
223 (N/A)
2.2.4 RF Refer to 4.2.2.2(2)
225 (N/A)
2.3 Operation Requirements [Title]
i . Maximum stowage duration shall assume the max stowage duration may be about 1 . .
2.3(1) Maximum Stowage Duration OK / NG Review of Design (*3)
year.
On-orbit Maintenance On-orbit maintenance limitation will not plan any activation, checkout, or maintenance . .
2.3(2) L OK / NG Review of Design (*3)
Limitation after the delivery.
. A satellite shall have a capability to survive in the cold launch environment (i.e. w/o
2.3(3) Cold Launch Requirements OK / NG P Y ( Review of Design (*3)
power).
(*3) It is allowed to describe a rationale in "Evidence document" instead of providing a document.
Minimum Time until Appendage Deployment & RF Radiation
2.3(4),(5) a. Timer Setting OK / NG = 30 minutes Test
b. Function Test OK / NG Whenever either of two deployment switches is re-depressed, the timer shall be reset. Test
2.3(6) Limitation of the satellite OK /NG A satellite deployment window shall not be restricted by a satellite design. Review of Design
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J-SSOD/Satellite Interface Verification Record (for 10cm-sized Satellite Flight Model) (6/12)

Document No.

Section Verification Evidence document
Item Results Requirement Reference
No. Method (Document No)
2.4 Environmental Requirements [Title]
2.4.1 Random Vibration and Acceleration [Title]
AITAarySTS
2.4.1(a)  Quasi-static Acceleration 0K/ NG A satellite shall assume the condition defined in the section 2.4.1(a) (Stress Analysis
Do)
i . Test
2.4.1(b) Random Vibration OK / NG A satellite shall assume the condition defined in the section 2.4.1(b) o
(Vibration Test Report)
2.42  On-orbit Acceleration [Title]
TARTTATy STS/
2.4.2(a) On-orbit Acceleration OK / NG A satellite shall assume the condition defined in the section 2.4.2(a) (Stress Analysis
Do)
2.43  Pressure Environment [Title]
2.4.3(a) Pressure OK / NG A satellite shall assume the condition defined in the section 2.4.3(a) Review of Design (*4)
L If V/A > 50.8m (2000inch), Review of Design
2.4.3(b) Depressurization Rate m(*5) ) ) ]
Stress Analysis Report is needed. (or Analysis)
(*4) It is allowed to write the purport of no problem in "Evidence document” instead of providing a document.
(*5) Please fill in V/A.
. Review of Design
2.4.4 Thermal Environment OK / NG A satellite shall assume the condition defined in the section 2.4.4. (or test)
or tes
2.4.5 Humidity Environment OK /NG A satellite shall assume the condition defined in the section 2.4.5. Review of Design (*4)
. i ) . Review of Design
2.5 Out-gassing OK /NG A satellite shall assume the condition defined in the section 2.5.

(or Inspection)
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J-SSOD/Satellite Interface Verification Record (for 10cm-sized Satellite Flight Model) (7/12)

Document No.

Section . Verification Evidence document
Item Results Requirement Reference
No. Method (Document No)
4 Safety and Product Assurance [Title]
4.1 Generic Requirements [Guidelines]
4.2 Safety Assessment [Title]
42.1 Implementation of Safety Analysis and Safety Assessment
Analysis, test,
. The satellite provider shall conduct safety analysis and submit an SAR. .
(a) On-orbit Safety OK / NA } i Inspection (Phase IlI
Necessary inspections and tests for safety assessment shall be also conducted.
approved SAR)
4.2.1(1) Analysis, Test,
Launch Site & Vehicle OK / NA The satellite provider shall submit ATV/HTV/KSC Form 100 for launch site & vehicle Inspection
Safety safety assessment. (ATV/HTV/KSC Form
100 check list)
Material Identification Usage Analysis, Test,
4.2.1(2) . OK / NA The satellite provider shall submit MIUL.
List (MIUL) Inspection (MIUL)
Materials Usage Agreement Analysis, Test,
4.2.1(3) OK / NA The satellite provider shall submit MUA.
(MUA) Inspection (MUA)
Volatile Organic Compound Analysis, Test,
4.2.1(4) OK / NA The satellite provider shall submit VUA.
Usage Agreement (VUA) Inspection (VUA)
Hazardous Material Summary Analysis, Test,
4.2.1(5) OK / NA The satellite provider shall submit HMST.

Tables (HMST)

Inspection (HMST)
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Document No.

Section
No.

Item

Results

Requirement

Verification
Method

Evidence document
Reference
(Document No)

4.2.2

Safety Design Guidelines

[Guidelines]

4221

Standard Hazard

[Guidelines]

4.2.2.1(1)

Flammable Material

OK / NA

If the satellite has flammability materials such as non-metallic materials.

Analysis, test,
Inspection (Phase IlI
approved SAR)

4.2.2.1(2)

Material Offgassing

OK / NA

If the satellite has offgassing materials such as non-metallic materials.

Analysis, test,
Inspection (Phase IlI
approved SAR)

4.2.2.1(3)

Hazardous Material

OK / NA

If the satellite has toxic, or biological hazardous materials.

Analysis, test,
Inspection (Phase IlI
approved SAR)

4.2.2.1(4)

Sharp Particles

OK / NA

If the satellite has glass or shatterable materials.

Analysis, test,
Inspection (Phase IlI
approved SAR)

4.2.2.1(5)

Mechanical Hazards

OK / NA

If the satellite has sharp edges, corners, holes, etc.

Analysis, test,
Inspection (Phase IlI
approved SAR)

4.2.2.1(6)

Touch Temperature

OK / NA

If the satellite has sources of heating and/or cooling.

Analysis, test,
Inspection (Phase IlI
approved SAR)

4.2.2.1(7)

Laser and/or Incoherent
Emissions

OK / NA

If the satellite has laser and/or incoherent emissions.

Analysis, test,
Inspection (Phase IlI
approved SAR)

4.2.2.1(8)

Radiation Interference

OK / NA

If the satellite has non-ionizing radiation sources (electrical power supplies, batteries,

antennas/transmitters).

Analysis, test,
Inspection (Phase IlI
approved SAR)

4.2.2.1(9)

Rotating Equipment

OK / NA

If the satellite has rotating equipments.

Analysis, test,
Inspection (Phase IlI
approved SAR)

4.2.2.1(10)

Sealed Container

OK / NA

If the satellite has sealed containers.

Analysis, test,
Inspection (Phase Il
approved SAR)
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Document No.

Section . Verification Evidence document
Item Results Requirement Reference
No. Method (Document No)
4.2.2.2  Unique Hazard [Guidelines]
Analysis, test,
4.2.2.2(1) Structural Failure Applied / NA To perform structural design and fracture control of the satellite. Inspection (Phase IlI
approved SAR)
Hz Analysis, test,
Radio Frequency (RF) y
4.2.2.2(2) Radiation uV/m Satellite RF emission levels do not exceed the levels in 4.2.2.2(2). Inspection (Phase IlI
W/m2 approved SAR)
Analysis, test,
4.2.2.2(3) Deployable Structure Applied / NA If the satellite has deployable structures. Inspection (Phase IlI
approved SAR)
Analysis, test,
4.2.2.2(4) Battery Failure Applied / NA If the satellite has batteries. Inspection (Phase IlI
approved SAR)
Propulsion, Deployable PTEyETE: TESh
4.2.2.2(5) Applied / NA If the satellite has propulsion system and/or deployable subcomponents. Inspection (Phase IlI
Subcomponents
nnnnnnnn A CAD)
Analysis, test,
4.2.2.2(6) Other Failures Applied / NA If the satellite may occur other hazards. Inspection (Phase IlI
approved SAR)
T Safety Requirements for Deployable Satellite from ISS [Title]
: itle
and Space Debris Mitigation Guidelines
43.1 Safety Requirements for Deployable Satellite [Title]
43.1.1 Deployable Satellite Design Requirements [Title]
43.1.1.1 Ballistic Number Refer to [2.1.5(2)]
43.1.1.2 Deployment Analysis [Title]
4.3.1.1.2(1) Trackability of Satellite Applied / NA The Satellite shall have a minimum flight cross section at least 78.5 cm2. Inspection
43.1.1.3 Propulsion Systems [Title]
The satellite developer shall conclude a SSA sharing agreement (Space Situational Analysis, Test,
43.1.1.3(1) SSA Sharing Agreement Applied / NA P &ae (Sp /
Awareness) with USSPACECOM and submit the certificate to JAXA. Review of Design
. ) The satellite developer shall coordinate with NASA of the operational process and Analysis, Test,
4.3.1.1.3(2) Operation Process Applied / NA
prepare PIA, OIP, OA, etc., and submit the approved documents to JAXA. Review of Design
43.1.1.4 Deployable Subcomponents [Title]
. The satellite is more than 500 km forward or backward from the ISS relative to the ISS's Analysis,
4.3.1.1.4(1) Deploy distance Applied / NA
forward direction. Review of Design
. ) The apogee altitude of the main satellite and subcomponents must be lower than the Analysis,
4.3.1.1.4(2) Deploy altitude Applied / NA
perigee altitude of the ISS. Review of Design
4.3.2 Compatibility with Space Debris Mitigation Guidelines [Guidelines]

D2-10



J-SSOD/Satellite Interface Verification Record (for 10cm-sized Satellite Flight Model) (10/12)

Document No.

Section . Verification Evidence document
Item Results Requirement Reference
No. Method (Document No)
1U: Ha=113.5£0.1 (*)
[Note] 1.5U'Ha=170.240.1 (¥), 2U:Ha=227+0.2 (*)

1) Unite:mm

2)  All values shall be met after the surface coating

3) Bold portion(+Z plane) (== )shall be free from burrs
(Also applicable for —Z plane.)

-u-_ 5 o

Rail 1

[Toz [o[v}—

(Common tolerance zone in 2 place)

=
H
S
S
¢
-]

Rail 2 (Common tolerance zone in 2 place)

0.2 Z

(1) \ l\ /7

0.2 Y
8.5min )
>\ le Burr-free
v \d
e L A
(=
_ ®
— +Z 18 /)
o T
+
o
-5 E +X
g B
-]
©
= +Y
L4

/!

%tw

(Common tolerance zone in 2 places)

Rail 4

1000.1(1)() \

(2 places) Rail 3

. z.\ v —

(Common tolerance zone in 2 places)

00
OO

3U: Ha=340.5£0.3(%), 4U:Ha=454.0+£0.4(%)
5UHa=567.5+0.5(*), 6U:Ha=681.040.6(%)
(*)When using a separation spring, thickness of plunger

flange shall be considered.

(Surface of rail)

r 3
A

_>|

1.6pym
|«— Rail
+7 Satellite
4+— Structure
(Shape is
+Y reference)

[

0.2

(Common tolerance zone in 4 places)

Figure 2.1.2-1 Dimensional Requierments for Satellite
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Document No.

Section
No.

Item Results

Requirement

Verification
Method

Evidence document
Reference
(Document No)

0.5

Common for

four positions

i

\I
\11b )

p—

Allowable
Dynamie
Envelope

(See Note3))

[Note]
1) Unit:mm

2)  Any components shall be recessed from the edge of the -Z rail ends.
3)  All external components shall be within the dvnamic envelope.

L

Ficure 2.1.4-1 Allowable Dynamic Envelope
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J-SSOD/Satellite Interface Verification Record (for 10cm-sized Satellite Flight Model) (12/12) Document No.

Section . Verification Evidence document
Iltem Results Requirement Reference
No. Method (Document No)
Rail 2 Rail 1
(J klj) < eplresse
. _ |0.75mm min @
x Deplovment Switch < >
4.0Max ‘ "Z plane l
=, Satellite
; +Y
: Body
7
4 | 7 : @ @
Wl et h
0 Rail 3 Rail 4 . . . «yEmp, i
< 2 < Rail Standoff(-Z) / Allowable Stroke

' 13)

oty Unitmm Figure2.2.1-4 Maximum Allowable Stroke of Deployment Switch

8.5 Min .
on the end of the rail
Detail Information for Separation Spring Interface
Figure 2.2.1-1 Location of Deployment Switch of end rail
Can not be installed on De p ressed
si rail (X 7 pla B S —
Can be installed on the side of rail the side of rail (X and Y plane) 1. 5mm min @
(+20mm from the +Z surface cannot be installed) o — )
Rail

0 (|

B ] . )
+Z plane —Xplane - \

Side Rail Switch

- ]

+Y
+Y o \Rail surface(+/-Y. +/-X)

|\7\ (/F AL //.<////////////A
fi 7 Tll)mm’ Can be installed on the side of rail . o . - . .
Can be installed on the side of rail (1) Figure 2.2.1-5 Maximum Allowable Stroke of Deployment Switches

Can not be installed on ] ]
on the side of the rail

the side of rail (X and Y plane)

(+20mm from the +Z surface cannot be installed)

Figure2.2.1-2 Deployment Switch of side rail
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J-SSOD/Satellite Interface Verification Record (for W6U-sized Satellite Design) (1/10)

Document No.

Section . Verification Evidence document
Item Results Requirement Reference
No. Method (Document No)
2 Interface Requirements for W6U-sized Satellite [Title]
2.1 Mechanical Interfaces [Title]
211 Coordinate System [Definition]
2.1.2 Dimensional Requirements [Title]
2.1.2(1)  Satellite Type weu weu Review of Design
Width in -Z Plane
a. +XPlane mm
100.04/-0.1mm
b. -XPlane mm . . Figure2.1.2-1,
Review of Design
c. +Y Plane mm la~1d
226.3+/-0.1mm
d. -Y Plane mm
2.1.2(2) —
Width in +Z Plane
a. +XPlane mm
100.0+/-0.1mm
b. -XPlane mm . . Figure2.1.2-1,
Review of Design
c. +Y Plane mm 2a~2d
226.3+/-0.1mm
d. -Y Plane mm
Rails Length
a. Raill mm
2.1.2(10) b. Rail2 mm 340.5+/-0.3mm or . . Figure2.1.2-1,
Review of Design
c. Rail3 mm 366.0+/-0.3mm 3a~3d
d. Rail4 mm

D3-2




J-SSOD/Satellite Interface Verification Record (for W6U-sized Satellite Design) (2/10)

Document No.

Section . Verification Evidence document
Iltem Results Requirement Reference
No. Method (Document No)
2.13 Rails [Title]
2.1.3(1)  Number of rails 4 Review of Design
Rails Perpendicularity against +Z Plane
a. Rail 1, +X OK / NG
b. Rail1,-Y OK / NG
c. Rail2,-Y OK / NG
d. Rail 2,-X OK / NG Figure 2.1.2-1,
= 0.2mm Review of Design
e. Rail 3,-X OK / NG 4a~4h
f.  Rail 3, +Y OK / NG
g. Rail 4, +Y OK / NG
h. Rail 4, +X OK / NG
Rails Perpendicularity against +Y Plane
a. Rail 1, +X OK / NG
2.1.3(2)
b. Rail 2,-X OK /NG . . Figure 2.1.2-1,
= 0.2mm Review of Design
c. Rail 3,-X OK /NG 5a~5d
d. Rail 4, +X OK / NG
Rails Parallelism to +Y Plane
a. Raill,-Y OK /NG ) ) Figure 2.1.2-1,
= 0.2mm Review of Design
b. Rail 2,-Y OK /NG 6a~6b
Rail Edges Flatness on +Z Plane
a. Raill 0K/ NG
b. Rail 2 OK /NG . . Figure 2.1.2-1,
= 0.2mm Review of Design
c. Rail3 OK / NG Ta~Td
d. Rail4 OK / NG
Rails Width
a. Raill X mm
2.1.3(3) b. Rail2 X mm ) ) ) Figure 2.1.2-1,
Min 8.5 x 8.5 mm Review of Design
c. Rail3 X mm 8a~8d
d. Rail4 X mm
Rails Surface Roughness
a. Raill 0K/ NG
2.1.3(4)  b. Rail2 OK /NG = 1.6 um (Ra) (*1) . ) Figure2.1.2-1,
Review of Design
c. Rail3 OK / NG (*1) Arithmetic average of the roughness profile. 9a~9d
d. Rail4 OK / NG
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Document No.

Section . Verification Evidence document
Item Results Requirement Reference
No. Method (Document No)
Rails Edges Rounding
a. Raill OK / NG
2.1.3(5) b. Rail2 OK / NG , , Figure2.1.2-1,
Burr-free Review of Design
c. Rail3 OK / NG 10a~10d
d. Rail4 OK / NG
Rails Surface Area (+Z Plane)
a. Raill OK / NG
2.1.3(6) b. Rail?2 OK / NG , ,
Min 6.5 x 6.5 mm Review of Design
c. Rail3 OK / NG
d. Rail4 OK / NG
Rails Contact Length with J-SSOD Rail Guides
a. Raill, +X mm
b. Raill,-Y mm
c. Rail2,-Y mm
213(7) d. Rail2,-X mm = 255.4mm (340.5mm(+2)) .
Analysis
e. Rail 3,-X mm = 274.5mm (366.0mm(+2))
Rail 3, +Y mm
g. Rail 4, +Y mm
h. Rail 4, +X mm
2.1.3(8) (N/A)
Rail Surface Finish
a. Raill OK / NG
2.1.3(9)  b. Rail2 OK /NG ) ! :
Anodized Review of Design
c. Rail3 OK / NG
d. Rail4 OK / NG
2.14 Envelope Requirements [Title]
2.1.4(1) Dynamic Envelope [Definition]
. X Figure 2.1.4-1,
2.1.4(2)  Dynamic Envelope (+Z Plane) mm = 0.5mm from rail surfaces (+ 2) Review of Design (*2) 1
a
i . . Figure 2.1.4-1,
2.1.4(3)  Dynamic Envelope (-Z Plane) OK / NG No protrusion from rail surfaces (- Z) Review of Design (*2) 116
Dynamic Envelope (+/- X and +/- Y Plane)
a. +XPlane mm = 6.5mm from rail surface
2.1.4(4) b. +Y Plane mm = 12.5mm from rail surface Figure 2.1.4-1,
Review of Design (*2)
c. -XPlane mm = 6.5mm from rail surface 12a~12d
d. -Y Plane mm = 12.5mm from rail surface
2.1.4(5) Constraints on deployable OK/NG Any deployable components shall be constrained by the satellite itself. Review of Design (*2)

(*2) Dynamic deformation shall be considered.
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Section . Verification Evidence document
Item Results Requirement Reference
No. Method (Document No)
2.15 Mass Properties [Title]
W6U(X:100xY:226.3xZ:340.5) =10.2kg
2.1.5(1) Mass Kg Analysis
W6U(X:100xY:226.3xZ:340.5) = 10.8kg
2.1.5(2) Ballistic Number kg/m2 = 115 kg/m2 Analysis
2.1.5(3) (N/A)
2.1.6 Separation Spring Refer to Appendix G
2.1.7 Access Window [Title]
2.1.7(1)  Operation OK / NG Do not access the satellite after storing the case. Review of Design
2.1.8 Structural Strength [Title]
i A satellite shall have a sufficient structural strength with a necessary safety margin .
2.1.8(1)  Main Structure Strength OK /NG ) ] ] ] ) Analysis
through the ground operation, testing, ground handling, and on-orbit operations.
i Each rail shall have a sufficient structural strength with 46.6N of a combined load of the
2.1.8(2)  Rails Strength OK /NG ) ) ) Analysis
preload and the spring load by the main spring.
2.1.9 Stiffness Hz Minimum fundamental frequency = 30 [Hz] Analysis
2.2 Electrical Interface [Title]
221  Deployment Switch [Title]
2.2.1(1)  Fault tolerant design OK / NG Fault tolerant design according to SSP51721. Review of Design
. . . Figure 2.2.1-1
2.2.1(2)  Location of end rail switch OK / NG Location of end rail switch shall conform to Figure 2.2.1-1 Review of Design 13
. . . . Figure 2.2.1-3
2.2.1(3)  Location of side rail switch OK / NG Location of side rail switch shall conform to Figure 2.2.1-3 Review of Design 1
2.2.1(4)  Tip shape of side rail switch 0K/ NG = R1 Review of Design
2.2.1(5) Reaction force of side rail switch OK / NG = 1.4 [N] Review of Design
2.2.1(6) (N/A)
Power interruption function of The end rail switch shall be set does not operate until it protrudes 0.75mm min. from rail . . Figure 2.2.1-4,
2.2.1(7) . . OK / NG Review of Design
end rail switch surfaces (-2) 15
Power interruption function of The side rail switch shall be set does not operate until it protrudes 1.0mm min. from rail . . Figure 2.2.1-5,
2.2.1(8) . o OK /NG Review of Design
side rail switch surfaces (+/- X, +/-Y) 16
Movable Stroke of end rail switch
Deployment Switches shall store up to rail end face (-Z plane) while loading the satellite . )
a. Stroke(a) 0K/ NG Review of Design
22.1(9) into the satellite launch case and satellite deploy case.
o No structural deformation and destruction occur during the phase from launch to
b. Stroke(b) 0K/ NG Review of Design
satellite deploy operation.
c. Stroke(c) OK / NG Do not affect the satellite in the -Z direction when the satellite deploy operation. Review of Design
2.2.1(10) Total spring force (-Z plane) OK / NG =6N Review of Design
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J-SSOD/Satellite Interface Verification Record (for W6U-sized Satellite Design) (5/10) Document No.

Section . Verification Evidence document
Item Results Requirement Reference
No. Method (Document No)
2.2.2 Ground Handling Pin [Title]
i Do not use the Ground Handling pin as a hazard control except for handling on the . .
2.2.2(1) Design OK / NA /NG Review of Design
ground.
2.2.2(2)  Operation OK / NA /NG Flight pin shall not be unintentionally separated from the satellite. Review of Design
2.2.3 (N/A)
224 RF Refer to 4.2.2.2(2)
2.2.5 (N/A)
2.3 Operation Requirements [Title]
i i Maximum stowage duration shall assume the max stowage duration may be about 1 . .
2.3(1) Maximum Stowage Duration OK / NG Review of Design (*3)
year.
On-orbit Maintenance On-orbit maintenance limitation will not plan any activation, checkout, or maintenance ) )
2.3(2) L OK / NG Review of Design (*3)
Limitation after the delivery.
A A satellite shall have a capability to survive in the cold launch environment (i.e. w/o
2.3(3) Cold Launch Requirements OK / NG P Y Review of Design (*3)
power).
(*3) It is allowed to describe a rationale in "Evidence document" instead of providing a document.
Minimum Time until Appendage Deployment & RF Radiation
2.3(4),(5) a. Timer Setting OK /NG = 30 minutes Review of Design
b. Function Test OK /NG Whenever either of two deployment switches is re-depressed, the timer shall be reset. Review of Design
2.3(6) Limitation of the satellite OK / NG A satellite deployment window shall not be restricted by a satellite design. Review of Design
2.4 Environmental Requirements [Title]
2.4.1 Random Vibration and Acceleration [Title]
2.4.1(a) Quasi-static Acceleration OK / NG A satellite shall assume the condition defined in the section 2.4.1(a) Analysis
2.4.1(b) Random Vibration N/A A satellite shall assume the condition defined in the section 2.4.1(b) N/A
2.4.2 On-orbit Acceleration [Title]
2.4.2(a) On-orbit Acceleration OK / NG A satellite shall assume the condition defined in the section 2.4.2(a) (Analysis)
2.4.3 Pressure Environment [Title]
2.4.3(a) Pressure OK / NG A satellite shall assume the condition defined in the section 2.4.3(a) Review of Design (*4)
If V/A > 50.8m (2000inch), Review of Design
2.4.3(b) Depressurization Rate m(*5) / ( ) &
Stress Analysis Report is needed. (or Analysis)
(*4) It is allowed to write the purport of no problem in "Evidence document” instead of providing a document.
(*5) Please fill in V/A.
. Review of Design
244 Thermal Environment 0K/ NG A satellite shall assume the condition defined in the section 2.4.4. (or test)
or tes
2.45 Humidity Environment OK / NG A satellite shall assume the condition defined in the section 2.4.5. Review of Design (*4)
. Review of Design
2.5 Out-gassing OK /NG A satellite shall assume the condition defined in the section 2.5.

(or Test)
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J-SSOD/Satellite Interface Verification Record (for W6U-sized Satellite Design) (6/10)

Document No.

Section Verification Evidence document
Item Results Requirement Reference
No. Method (Document No)
4 Safety and Product Assurance [Title]
4.1 Generic Requirements [Guidelines]
4.2 Safety Assessment [Title]
42.1 Implementation of Safety Analysis and Safety Assessment
. The satellite provider shall conduct safety analysis and submit an SAR. . .
(a) On-orbit Safety Applied / NA ) i Review of Design
42.1(1) Necessary inspections and tests for safety assessment shall be also conducted.
o Launch Site & Vehicle The satellite provider shall submit ATV/HTV/KSC Form 100 for launch site & vehicle . )
Applied / NA Review of Design
Safety safety assessment.
Material Identification Usage
4.2.1(2) . Applied / NA The satellite provider shall submit MIUL. Review of Design
List (MIUL)
Materials Usage Agreement
4.2.1(3) (MUA) Applied / NA The satellite provider shall submit MUA. Review of Design
4.2.1(4) Volatile Organic Compound Applied / NA Th tellit id hall submit VUA Revi f Desi
2. ie e satellite provider shall submi . eview of Design
Usage Agreement (VUA) PP P &
4.2.1(5) Hazardous Material Summary Applied / NA Th tellit id hall submit HMST Revi f Desi
2. ie e satellite provider shall submi . eview of Design
Tables (HMST) PP P &
422 Safety Design Guidelines [Guidelines]
4221  Standard Hazard [Guidelines]
4.2.2.1(1) Flammable Material Applied / NA If the satellite has flammability materials such as non-metallic materials. Review of Design
4.2.2.1(2) Material Offgassing Applied / NA If the satellite has offgassing materials such as non-metallic materials. Review of Design
4.2.2.1(3) Hazardous Material Applied / NA If the satellite has toxic, or biological hazardous materials. Review of Design
4.2.2.1(4) Sharp Particles Applied / NA If the satellite has glass or shatterable materials. Review of Design
4.2.2.1(5) Mechanical Hazards Applied / NA If the satellite has sharp edges, corners, holes, etc. Review of Design
4.2.2.1(6) Touch Temperature Applied / NA If the satellite has sources of heating and/or cooling. Review of Design
Laser and/or Incoherent
4.2.2.1(7) L. Applied / NA If the satellite has laser and/or incoherent emissions. Review of Design
Emissions
L. If the satellite has non-ionizing radiation sources (electrical power supplies, batteries, . )
4.2.2.1(8) Radiation Interference Applied / NA Review of Design
antennas/transmitters).
4.2.2.1(9) Rotating Equipment Applied / NA If the satellite has rotating equipments. Review of Design
4.2.2.1(10) Sealed Container Applied / NA If the satellite has sealed containers. Review of Design
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J-SSOD/Satellite Interface Verification Record (for W6U-sized Satellite Design) (7/10)

Document No.

Section . Verification Evidence document
Item Results Requirement Reference
No. Method (Document No)
4.2.2.2  Unique Hazard [Guidelines]
4.2.2.2(1) Structural Failure Applied / NA To perform structural design and fracture control of the satellite. Review of Design
. Hz
Radio Frequency (RF)
4.2.2.2(2) L uV/m Satellite RF emission levels do not exceed the levels in 4.2.2.2(2). Review of Design
Radiation
W/m2
4.2.2.2(3) Deployable Structure Applied / NA If the satellite has deployable structures. Review of Design
4.2.2.2(4) Battery Failure Applied / NA If the satellite has batteries. Review of Design
Propulsion, Deployable
4.2.2.2(5) Applied / NA If the satellite has propulsion system and/or deployable subcomponents. Review of Design
Subcomponents
4.2.2.2(6) Other Failures Applied / NA If the satellite may occur other hazards. Review of Design
N Safety Requirements for Deployable Satellite from ISS [Title]
: itle
and Space Debris Mitigation Guidelines
43.1 Safety Requirements for Deployable Satellite [Title]
43.1.1 Deployable Satellite Design Requirements [Title]
43.1.1.1 Ballistic Number Refer to [2.1.5(2)]
43.1.1.2 Deployment Analysis [Title]
4.3.1.1.2(1) Trackability of Satellite Applied / NA The Satellite shall have a minimum flight cross section at least 78.5 cm2. Review of Design
43.1.1.3 Propulsion Systems [Title]
. The satellite developer shall conclude a SSA sharing agreement (Space Situational
4.3.1.1.3(1) SSA Sharing Agreement Applied / NA P i -g & o P Review of Design
Awareness) with USSPACECOM and submit the certificate to JAXA.
. ) The satellite developer shall coordinate with NASA of the operational process and . )
4.3.1.1.3(2) Operation Process Applied / NA ) Review of Design
prepare PIA, OIP, OA, etc., and submit the approved documents to JAXA.
43.1.1.4 Deployable Subcomponents [Title]
. The satellite is more than 500 km forward or backward from the ISS relative to the ISS's
4.3.1.1.4(1) Deploy distance Applied / NA o Review of Design
forward direction.
. The apogee altitude of the main satellite and subcomponents must be lower than the
4.3.1.1.4(2) Deploy altitude Applied / NA ) ) Review of Design
perigee altitude of the ISS.
432 Compatibility with Space Debris Mitigation Guidelines [Guidelines]
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Document No.

Section
No.

Item Results Requirement

Verification
Method

Evidence document
Reference
(Document No)

[Note]

4) Unite:mm

5) All values shall be met after the surface coating

6) Bold portion(*Z plane) (= )shall be free from burrs
(Also applicable for —Z plane.)

W6U: Ha=340.5+0.3 or 366.0£0.3

o - Rail 1 Rail 2 (Common tolerance zone in 2 place)
4h | 5a o
5 ; _
‘ ‘ 02 ‘ z ‘ ! () s \ ‘// 0.2 |Y @@ (Surface of rail)
(Common tolerance zone in 2 place)
= 16pm
) — Dutee CEE®
— ILO —> J«— Rail
+Z i
- e
« 3 Satellite
o ° +Z
§ a X *+— Structure
:5 < (Shape is
; Y +Y reference)
v . \ iR ; —] |
/ TN
(Common ‘I[olerance zone in 2 places) P IOOiO.lm'_ \
- > Rail 3
Rail 4 (2 places)
() []| 02

1-0.2 1Y
[L] [ v —

(Common tolerance zone in 2 places)

(Commeon tolerance zone in 4 places)

Ficure 2.1.2-1 Dimensional Requierments for Satellite
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Verification

Document No.

Evidence document

Section .
Requirement
Method

No.

Item Results

Reference
(Document No)

o L / Commeon for four positions
LY
At

0.5
>
o Common for
. —| four pnsit:jons I Rail
11b 0o
BENSBEE /A SSRENEN RN
‘/‘T‘\I“:.:.:.j. . R - L
(120) faie s 2 \ / B ISHEr e
] Allowable . See Note 2)
ST Dynamie : (112)
DI Envelope —
|_: : : ; : (See Note3)) | |
@)
'y
[Note]

4)  Unit:mm
5)  Any components shall be recessed from the edge of the —=Z rail ends.

6) All external components shall be within the dynamic envelope.

Figure 2.1.4-1 Allowable Dynamic Envelope (W6U Satellite)
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J-SSOD/Satellite Interface Verification Record (for W6U-sized Satellite Design) (10/10)

Document No.

Section . Verification Evidence document
Item Results Requirement Reference
No. Method (Document No)
Rail 2 Rail 1
~ /-/ Depressed
) & <
_ _|0.75mm min @
< Deplovment Switch < > '
AT -Z plane
e Satellite
. +Y
; Body
g X (D) @)
- W7 A 2 ~
w / ¥ @Rail 3 Rail 4
b Z_ /
) 1 . ST
O Rail Standoff(-7) Allowable Stroke
425 Unit:mm
8.5 Min
Ficure2.2.1-4 Maximum Allowable Stroke of Deployment Switch
Detail Information for Separation Spring Interface on the end Of t-he 1a1]
Figure 2.2.1-1 Location of Deployment Switch of end rail
Depressed
Can be installed on the side of rail D S—
(+20mm from the +Z surface cannot be installed) 11 .Omm min. @
Rail

”L‘ @\

+Z Plane

+X47
—\

-+
\ %

Can be installed on the side of rail
(+20mm from the +Z surface cannot be installed)

Figure 2.2.1-3 Deployment Switch of side rail (W6U satellite)

—X Plane

B

+Y

[

/s /////{///////?’////// /.

20mm CID Can be installed on the side of rail

N
\
I

I

\Side Rail Switch

\Rail surface(+/-Y. +/-X)

Figure 2.2.1-5 Maximum Allowable Stroke of Deployment Switches

on the side of the rail (W6U Satellite)
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J-SSOD/Satellite Interface Verification Record (for W6U-sized Satellite Flight Model) (1/12)

Document No.

Section . Verification Evidence document
Iltem Results Requirement Reference
No. Method (Document No)
2 Interface Requirements for W6U-sized Satellite [Title]
2.1 Mechanical Interfaces [Title]
2.1.1 Coordinate System [Definition]
2.1.2 Dimensional Requirements [Title]
2.1.2(1)  Satellite Type weu weu Review of Design
Width in -Z Plane
a. +XPlane mm
100.0+/-0.1mm
b. +Y Plane mm Inspection Figure2.1.2-1,
c. -XPlane mm (Measurement) la~1d
226.3+/-0.1mm
d. -Y Plane mm
2.1.2(2)
Width in +Z Plane
a. +XPlane mm
100.0+/-0.1mm
b. +Y Plane mm Inspection Figure2.1.2-1,
c. -XPlane mm (Measurement) 2a~2d
226.3+/-0.1mm
d. -Y Plane mm
Rails Length
a. Raill mm
2.1.2(10) b. Rail2 mm 340.5+/-0.3mm or Inspection Figure2.1.2-1,
c. Rail3 mm 366.0+/-0.3mm (Measurement) 3a~3d
d. Rail4 mm
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J-SSOD/Satellite Interface Verification Record (for W6U-sized Satellite Flight Model) (2/12)

Document No.

Section . Verification Evidence document
Iltem Results Requirement Reference
No. Method (Document No)
2.1.3  Rails [Title]
2.1.3(1)  Number of rails 4 Review of Design
Rails Perpendicularity against +Z Plane
a. Rail 1, +X OK / NG
b. Raill,-Y OK / NG
c. Rail2,-Y OK / NG
Inspection
d. Rail2,-X OK /NG ) Figure 2.1.2-1,
= 0.2mm (Machine work order,
e. Rail 3, -X OK /NG ) 4a~4h
Inspection report,etc.)
Rail 3, +Y OK / NG
g. Rail 4, +Y OK / NG
h. Rail 4, +X OK / NG
Rails Perpendicularity against +Y Plane
a. Rail 1, +X OK / NG )
b. Rail 2, -X OK / NG Inspection Fi 2.1.2-1
. Rail 2, - igure 2.1.2-1,
2.1.3(2) I = 0.2mm (Machine work order, g
c. Rail 3,-X OK / NG ) 5a~bd
Inspection report,etc.)
d. Rail 4, +X OK/ NG
Rails Parallelism to +Y Plane
: Inspection
a. Raill,-Y OK / NG P Figure 2.1.2-1,
= 0.2mm (Machine work order, 6a~bb
b. Rail 2,-Y OK/ NG Inspection report,etc.)
Rail Edges Flatness on +Z Plane
a. Raill OK/ NG
Inspection )
b. Rail 2 OK / NG ) Figure 2.1.2-1,
= 0.2mm (Machine work order,
c. Rail3 OK /NG . Ta~T7d
Inspection report,etc.)
d. Rail4 OK/ NG
Rails Width
a. Raill X mm
2.1.33)  b. Rail2 X mm ) Inspection Figure 2.1.2-1,
Min 8.5 x 8.5 mm
c. Rail3 X mm (Measurement) 8a~8d
d. Rail4 X mm
Rails Surface Roughness
a. Raill OK /NG
2.1.3(4) b. Rail2 OK /NG = 1.6 um (Ra) (*1) ) ) Figure2.1.2-1,
Review of Design
c. Rail3 OK / NG (*1) Arithmetic average of the roughness profile. 9a~9d
d. Rail4 OK /NG
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J-SSOD/Satellite Interface Verification Record (for W6U-sized Satellite Flight Model) (3/12)

Document No.

Section . Verification Evidence document
Iltem Results Requirement Reference
No. Method (Document No)
Rails Edges Rounding
a. Raill OK /NG
Inspection
2.1.3(6) b. Rail2 OK / NG . Figure2.1.2-1,
Burr-free (Machine work order,
c. Rail3 OK / NG . 10a~10d
Inspection report,etc.)
d. Rail4 OK /NG
Rails Surface Area (+Z Plane)
a. Raill OK /NG
Inspection
2.13(6) b. Rail2 OK / NG _ _
Min 6.5 x 6.5 mm (Manufacture drawing,
c. Rail3 OK /NG
etc.)
d. Rail4 OK /NG
Rails Contact Length with J-SSOD Rail Guides
a. Rail 1, +X mm
b. Raill,-Y mm
c. Rail2,-Y mm Analysis, Inspection
2.1.3(7) d. Rail2,-X mm = 255.4mm (350.5mm(+2)) (Assessment based on
e. Rail 3,-X mm = 274.5mm (366.0mm(+2)) Manufacture drawing,
f.  Rail 3, +Y mm etc.)
g. Rail 4, +Y mm
h. Rail 4, +X mm
2.1.3(8) (N/A)
Rail Surface Finish
a. Raill OK / NG Inspection,
2.1.3(9)  b. Rail2 OK/ NG . Review of Design
Anodized
c. Rail3 OK / NG (Machine work order,
d. Rail4 OK / NG Inspection report,etc.)
2.1.4 Envelope Requirements [Title]
2.1.4(1) Dynamic Envelope [Definition]
. ) Inspection (*2) Figure 2.1.4-1,
2.1.4(2) Dynamic Envelope (+Z Plane) mm = 0.5mm from rail surfaces (+ Z)
(Measurement) 11a
. ) ) Inspection (*2) Figure 2.1.4-1,
2.1.4(3) Dynamic Envelope (-Z Plane) OK / NG No protrusion from rail surfaces (- Z)
(Measurement) 11b
Dynamic Envelope (+/- X and +/- Y Plane)
a. +XPlane mm = 6.5mm from rail surface
2.1.4(4) b. +Y Plane mm = 12.5mm from rail surface Inspection (*2) Figure 2.1.4-1,
c. -XPlane mm = 6.5mm from rail surface (Measurement) 12a~12d
d. -Y Plane mm = 12.5mm from rail surface
2.1.4(5) Constraints on deployable OK/NG Any deployable components shall be constrained by the satellite itself. Review of Design (*2)

(*2) Dynamic deformation shall be considered.
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J-SSOD/Satellite Interface Verification Record (for W6U-sized Satellite Flight Model) (4/12) Document No.

Section . Verification Evidence document
Iltem Results Requirement Reference
No. Method (Document No)
2.15 Mass Properties [Title]
W6U(X:100xY:226.3xZ:340.5) =10.2kg Inspection
2.15(1) Mass Kg
W6U(X:100xY:226.3xZ:340.5) = 10.8kg (Measurement)
2.1.5(2)  Ballistic Number kg/m2 = 115 kg/m?2 Analysis
2.1.5(3) (N/A)
2.1.6 Separation Spring Refer to Appendix G
2.1.7 Access Window [Title]
2.1.7(1)  Operation OK / NG Do not access the satellite after storing the case. Review of Design
2.1.8 Structural Strength [Title]
. A satellite shall have a sufficient structural strength with a necessary safety margin Analysis
2.1.8(1)  Main Structure Strength OK /NG . . . : . )
through the ground operation, testing, ground handling, and on-orbit operations. (Stress Analysis Report)
A Each rail shall have a sufficient structural strength with 46.6N of a combined load of the Analysis
2.1.8(2)  Rails Strength OK /NG ) ) ) )
preload and the spring load by the main spring. (Stress Analysis Report)
i Analysis
2.1.9 Stiffness Hz Minimum fundamental frequency = 30 [Hz] )
(Stress Analysis Report)
2.2 Electrical Interface [Title]
2.2.1 Deployment Switch [Title]
2.2.1(1)  Fault tolerant design OK /NG Fault tolerant design according to SSP51721. Review of Design
. . . ) - ) Inspection, Figure 2.2.1-1
2.2.1(2)  Location of end rail switch OK /NG Location of end rail switch shall conform to Figure 2.2.1-1 . )
Review of Design 13
. . . . Inspection, Figure 2.2.1-3
2.2.1(3)  Location of side rail switch OK /NG Location of side rail switch shall conform to Figure 2.2.1-3 ) )
Review of Design 14
. . . . Inspection,
2.2.1(4)  Tip shape of side rail switch OK/ NG = R1 . )
Review of Design
. . . . Inspection,
2.2.1(5) Reaction force of side rail switch OK / NG = 1.4 [N]

Review of Design

2.2.1(6) (N/A)

Power interruption function of The end rail switch shall be set does not operate until it protrudes 0.75mm min. from rail Figure 2.2.1-4,
2.2.1(7) . . OK/ NG Test

end rail switch surfaces (-2) 15

Power interruption function of The side rail switch shall be set does not operate until it protrudes 1.0mm min. from rail ) Figure 2.2.1-5,
2.2.1(8) i . . OK /NG Inspection, Test

side rail switch surfaces (+/- X, +/-Y) 16
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J-SSOD/Satellite Interface Verification Record (for W6U-sized Satellite Flight Model) (5/12) Document No.

Section Verification Evidence document
Iltem Results Requirement Reference
No. Method (Document No)
Movable Stroke of end rail switch
Deployment Switches shall store up to rail end face (-Z plane) while loading the satellite )
a. Stroke(a) OK /NG ) ) ) Inspection
22.1(9) into the satellite launch case and satellite deploy case.
- No structural deformation and destruction occur during the phase from launch to satellite .
b. Stroke(b) OK /NG ) Inspection
deploy operation.
c. Stroke(c) OK / NG Do not affect the satellite in the -Z direction when the satellite deploy operation. Inspection
. Inspection
2.2.1(10) Total spring force (-Z plane) OK /NG =6N ) ]
(or Review of Design)
2.2.2 Ground Handling Pin [Title]
. Do not use the Ground Handling pin as a hazard control except for handling on the
2.2.2(1) Design OK/NA /NG Review of Design
ground.
2.2.2(2)  Operation OK / NA /NG Flight pin shall not be unintentionally separated from the satellite. Review of Design
2.2.3 (N/A)
224 RF Refer to 4.2.2.2(2)
2.2.5 (N/A)
2.3 Operation Requirements [Title]
) . Maximum stowage duration shall assume the max stowage duration may be about 1 . .
2.3(1) Maximum Stowage Duration OK / NG Review of Design (*3)
year.
On-orbit Maintenance On-orbit maintenance limitation will not plan any activation, checkout, or maintenance . .
2.3(2) o OK /NG Review of Design (*3)
Limitation after the delivery.
. A satellite shall have a capability to survive in the cold launch environment (i.e. w/o . .
2.3(3) Cold Launch Requirements OK / NG Review of Design (*3)
power).
(*3) It is allowed to describe a rationale in "Evidence document" instead of providing a document.
Minimum Time until Appendage Deployment & RF Radiation
2.3(4),(5) a. Timer Setting OK / NG = 30 minutes Test
b. Function Test OK/ NG Whenever either of two deployment switches is re-depressed, the timer shall be reset. Test
2.3(6) Limitation of the satellite OK / NG A satellite deployment window shall not be restricted by a satellite design. Review of Design
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J-SSOD/Satellite Interface Verification Record (for W6U-sized Satellite Flight Model) (6/12)

Document No.

Section . Verification Evidence document
Iltem Results Requirement Reference
No. Method (Document No)
2.4 Environmental Requirements [Title]
2.4.1 Random Vibration and Acceleration [Title]
. . . : . N ! Analysis
2.4.1(a)  Quasi-static Acceleration OK /NG A satellite shall assume the condition defined in the section 2.4.1(a) )
(Stress Analysis Report)
. . Test
2.4.1(b) Random Vibration OK /NG A satellite shall assume the condition defined in the section 2.4.1(b) o
(Vibration Test Report)
2.4.2 On-orbit Acceleration [Title]
; ; ) " ) ) ) (Analysis)
2.4.2(a)  On-orbit Acceleration OK /NG A satellite shall assume the condition defined in the section 2.4.2(a) )
(Stress Analysis Report)
2.4.3 Pressure Environment [Title]
2.4.3(a) Pressure OK / NG A satellite shall assume the condition defined in the section 2.4.3(a) Review of Design (*4)
L If V/A >50.8m (2000inch), Review of Design
2.4.3(b) Depressurization Rate m(*5)
Stress Analysis Report is needed. (or Analysis)
(*4) It is allowed to write the purport of no problem in "Evidence document” instead of providing a document.
(*5) Please fill in V/A.
. Review of Design
2.4.4 Thermal Environment OK /NG A satellite shall assume the condition defined in the section 2.4.4. (or test)
or tes
2.4.5 Humidity Environment OK/ NG A satellite shall assume the condition defined in the section 2.4.5. Review of Design (*4)
. ) . ) ) ) Review of Design
2.5 Out-gassing OK/ NG A satellite shall assume the condition defined in the section 2.5.

(or Inspection)
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J-SSOD/Satellite Interface Verification Record (for W6U-sized Satellite Flight Model) (7/12)

Document No.

Section . Verification Evidence document
Iltem Results Requirement Reference
No. Method (Document No)
4 Safety and Product Assurance [Title]
4.1 Generic Requirements [Guidelines]
4.2 Safety Assessment [Title]
4.2.1 Implementation of Safety Analysis and Safety Assessment
Analysis, test,
. The satellite provider shall conduct safety analysis and submit an SAR. .
(a) On-orbit Safety OK / NA ] i Inspection (Phase Il
Necessary inspections and tests for safety assessment shall be also conducted.
approved SAR)
4.2.1(1) Analysis, Test,
Launch Site & Vehicle OK / NA The satellite provider shall submit ATV/HTV/KSC Form 100 for launch site & vehicle Inspection
Safety safety assessment. (ATV/HTV/KSC Form
100 check list)
Material Identification Usage ) ) ) Analysis, Test,
4.2.1(2) . OK / NA The satellite provider shall submit MIUL. .
List (MIUL) Inspection (MIUL)
Materials Usage Agreement Analysis, Test,
4.2.1(3) OK / NA The satellite provider shall submit MUA. .
(MUA) Inspection (MUA)
Volatile Organic Compound ) ) ) Analysis, Test,
4.2.1(4) OK / NA The satellite provider shall submit VUA. .
Usage Agreement (VUA) Inspection (VUA)
Hazardous Material Summary Analysis, Test,
4.2.1(5) OK / NA The satellite provider shall submit HMST.

Tables (HMST)

Inspection (HMST)
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J-SSOD/Satellite Interface Verification Record (for W6U-sized Satellite Flight Model) (8/12)

Document No.

Section . Verification Evidence document
Iltem Results Requirement Reference
No. Method (Document No)
4.2.2 Safety Design Guidelines [Guidelines]
4221 Standard Hazard [Guidelines]

Analysis, test,

4.2.2.1(1) Flammable Material OK / NA If the satellite has flammability materials such as non-metallic materials. Inspection (Phase Il
approved SAR)
Analysis, test,

4.2.2.1(2) Material Offgassing OK / NA If the satellite has offgassing materials such as non-metallic materials. Inspection (Phase Il
approved SAR)
Analysis, test,

4.2.2.1(3) Hazardous Material OK / NA If the satellite has toxic, or biological hazardous materials. Inspection (Phase Il
approved SAR)
Analysis, test,

4.2.2.1(4) Sharp Particles OK / NA If the satellite has glass or shatterable materials. Inspection (Phase |lI
approved SAR)
Analysis, test,

4.2.2.1(5) Mechanical Hazards OK / NA If the satellite has sharp edges, corners, holes, etc. Inspection (Phase |lI
approved SAR)
Analysis, test,

4.2.2.1(6) Touch Temperature OK / NA If the satellite has sources of heating and/or cooling. Inspection (Phase |lI
approved SAR)
Laser and/or Incoherent Analysis, test,

4.2.2.1(7) . OK / NA If the satellite has laser and/or incoherent emissions. Inspection (Phase Il

Emissions

approved SAR)
. o o . . . Analysis, test,

42.2.1(8) Radiation Interference OK / NA If the satellite has non-ionizing radiation sources. (electrical power supplies, batteries, Inspection (Phase Il

antennas/transmitters).

approved SAR)
Analysis, test,

4.2.2.1(9) Rotating Equipment OK / NA If the satellite has rotating equipments. Inspection (Phase |ll
approved SAR)
Analysis, test,

4.2.2.1(10) Sealed Container OK / NA If the satellite has sealed containers. Inspection (Phase |lI

approved SAR)
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Document No.

Section . Verification Evidence document
Iltem Results Requirement Reference
No. Method (Document No)
4.2.2.2  Unique Hazard [Guidelines]
Analysis, test,
4.2.2.2(1) Structural Failure Applied / NA To perform structural design and fracture control of the satellite. Inspection (Phase |lI
approved SAR)
Hz Analysis, test,
Radio Frequency (RF) ) o ) .y
4.2.2.2(2) Radiati uV/m Satellite RF emission levels do not exceed the levels in 4.2.2.2(2). Inspection (Phase Il
adiation
W/m2 approved SAR)
Analysis, test,
4.2.2.2(3) Deployable Structure Applied / NA If the satellite has deployable structures. Inspection (Phase |ll
approved SAR)
Analysis, test,
4.2.2.2(4) Battery Failure Applied / NA If the satellite has batteries. Inspection (Phase |lI
approved SAR)
. Analysis, test,
Propulsion, Deployable
4.2.2.2(5) Applied / NA If the satellite has propulsion system and/or deployable subcomponents. Inspection (Phase Il
Subcomponents
approved SAR)
Analysis, test,
4.2.2.2(6) Other Failures Applied / NA If the satellite may occur other hazards. Inspection (Phase |lI
approved SAR)
s Safety Requirements for Deployable Satellite from ISS [Title]
. itle
and Space Debris Mitigation Guidelines
4.3.1 Safety Requirements for Deployable Satellite [Title]
43.1.1 Deployable Satellite Design Requirements [Title]
43.1.1.1 Ballistic Number Refer to [2.1.5(2)]
4.3.1.1.2 Deployment Analysis [Title]
4.3.1.1.2(1) Trackability of Satellite Applied / NA The Satellite shall have a minimum flight cross section at least 78.5 cm2. Inspection
4.3.1.1.3 Propulsion Systems [Title]
The satellite developer shall conclude a SSA sharing agreement (Space Situational Analysis, Test,
4.3.1.1.3(1) SSA Sharing Agreement Applied / NA P ; .g & - P ) Y i
Awareness) with USSPACECOM and submit the certificate to JAXA. Review of Design
) ) The satellite developer shall coordinate with NASA of the operational process and Analysis, Test,
4.3.1.1.3(2) Operation Process Applied / NA
prepare PIA, OIP, OA, etc., and submit the approved documents to JAXA. Review of Design
43.1.1.4 Deployable Subcomponents [Title]
) The satellite is more than 500 km forward or backward from the ISS relative to the ISS's Analysis,
4.3.1.1.4(1) Deploy distance Applied / NA
forward direction. Review of Design
5 . The apogee altitude of the main satellite and subcomponents must be lower than the Analysis,
4.3.1.1.4(2) Deploy altitude Applied / NA ) ) . )
perigee altitude of the ISS. Review of Design
4.3.2 Compatibility with Space Debris Mitigation Guidelines [Guidelines]
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Document No.

Section
No.

Item Results

Requirement

Verification
Method

Evidence document
Reference
(Document No)

[Note]
4)  Unite:mm
5)  All values shall be met after the surface coating

(Also applicable for —Z plane.)

6) Bold portion(*Z plane) (== )shall be free from burrs

() )6 o) Rail 1 \Rail 2

(Common tolerance zone in 2 place)

| -j
|1 02
5 ;
([ o2 [2] v |—— \ viRE
(Common tolerance zone in 2 place) >
> 8.5min Burr-free
4
— F 3
5‘ —
+
M g
- L)
£ = +X
N —_
-]
v | v
/Il TN
(Common tolerance zone in 2 places) P IOOiO.lm'_ \
- > Rail 3
Rail 4 2 places)

X

z\ y —

(12

(Common tolerance zone in 2 places)

100
Y @@ (Surface of rail)

W6U: Ha=340.51+0.3 or 366.0£0.3

F 3
A

1.6 um
B J«— Rail
47 Satellite
4— Structure
(Shape is
+Y reference)

[

0.2

(Common tolerance zone in 4 places)

Figure 2.1.2-1 Dimensional Requierments for Satellite
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Verification

Document No.

Evidence document

Section
No.

Item

Results Requirement
Method

Reference
(Document No)

0.5

F 3

-
L

Common for

four positions

le—— Rail

\ See Note 2)

Allowable
Dynamiec (1)
Envelope —
(See Note3)) |

[ Note]
4)  Unit:mm

5)  Any components shall be recessed from the edge of the =Z rail ends.
6)  All external components shall be within the dvnamic envelope.

Figure 2.1.4-1 Allowable Dynamic Envelope (W6U Satellite)
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Document No.

Section . Verification Evidence document
Iltem Results Requirement Reference
No. Method (Document No)
Rail 2 Rail 1
~ — Depressed
® @( <
_ 10.75mm min @
Deplovment Switch —> '
7ol +X
-Z plane
4.U|Max Satellite WY
; Body
V
E 7 | 7) ()
2 I N / """ = @ o~
o ¥
- : - T e P
O Rail Standoff(-7) Allowable Stroke
« 425 : Unit:mm
8.5 Min

Detail Information for Separation Spring Interface

Figure2.2.1-4 Maximum Allowable Stroke of Deplovment Switch

on the end of the rail

Figure 2.2.1-1 Location of Deployment Switch of end rail

Can be installed on the side of rail

(+20mm from the +Z surface cannot he installed)

i

5

+Z Plane

]

Depressed
(—

<1.0mm min.@

Rail

@

Y
\
I

—X Plane

+Y

\

[

20mm Q_D Can be installed on the side of rail

Can be installed on the side of rail

(+20mm from the +Z surface cannot be installed)

Figure 2.2.1-3 Deplovment Switch of side rail (W6U satellite)

= A /////A»\"//////;?’////// /7 o \Rail S

+z<—l \Side Rail Switch

urface(+/-Y. +/-X)

Figure 2.2.1-5 Maximum Allowable Stroke

of Deployment Switches

on the side of the rail (W6U Satellite)
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Document No.

Section . Verification Evidence document
Iltem Requirement Reference
No. Method (Document No)
3 Interface Requirements for 50cm-sized Satellite [Title]
3.1 Mechanical Interfaces [Title]
3.1.1 Coordinate System [Definition]
3.1.2 Dimensional Requirements [Title]
3.1.2(1)  Satellite Type 50cm class satellite 50cm class satellite Review of Design
Width in -Z Plane
a. +X Plane mm
350.0+/-0.5mm
b. -XPlane mm . . Figure3.1.2-1,
Review of Design
c. +Y Plane mm la~1d
550.0+/-0.5mm
d. -Y Plane mm
3.1.2(2),(3) ———
Width in +Z Plane
a. +XPlane mm
350.04/-0.5mm
b. -XPlane mm . . Figure3.1.2-1,
Review of Design
c. +Y Plane mm 2a~2d
550.0+/-0.5mm
d. -Y Plane mm
Rails Length
a. Raill mm
3.1.2(4) b. Rail2 mm . ) Figure3.1.2-1,
550.0+/-0.25mm Review of Design
c. Rail3 mm 3a~3d
d. Rail4 mm
3.1.3 Rails [Title]
3.1.3(1)  Number of rails 4 Review of Design
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Document No.

Section . Verification Evidence document
Results Requirement Reference
No. Method (Document No)
Rails Perpendicularity against +Z Plane
a. Rail 1, +X OK / NG
b. Raill,-Y OK / NG
c. Rail2,-Y OK / NG
d. Rail 2, -X OK / NG Figure3.1.2-1,
= 0.5mm Review of Design
e. Rail 3,-X OK / NG 4a~4h
f.  Rail 3, +Y OK / NG
g. Rail 4, +Y OK /NG
h. Rail 4, +X OK / NG
Rails Perpendicularity against +Y Plane
Rail 1, +X OK /NG
3.1.3(2) /
Rail 2, -X OK /NG . . Figure3.1.2-1,
= 0.5mm Review of Design
c. Rail 3,-X OK /NG 5a~5d
d. Rail 4, +X OK /NG
Rails Parallelism to +Y Plane
a. Raill,-Y OK /NG ) ) Figure3.1.2-1,
= 0.5mm Review of Design
b. Rail 2,-Y OK /NG 6a~6b
Rail Edges Flatness on +Z Plane
a. Raill OK /NG
b. Rail 2 OK /NG . . Figure3.1.2-1,
= 0.5mm Review of Design
c. Rail3 OK /NG Ta~Td
d. Rail 4 OK /NG
Rails Width
a. Raill X mm
3.1.3(3) b. Rail2 X mm ) ) ) Figure3.1.2-1,
Min 17 x 17 mm Review of Design
c. Rail3 X mm 8a~8d
d. Rail4 X mm




J-SSOD/Satellite Interface Verification Record (for 50cm-sized Satellite Design) (3/11)

Document No.

Section . Verification Evidence document
Iltem Results Requirement Reference
No. Method (Document No)
Rails Surface Roughness
a. Raill OK / NG
3.1.3(4) b. Rail2 OK / NG = 1.6 um (Ra) (*1) ) ) Figure3.1.2-1,
Review of Design
c. Rail3 OK / NG (*1) Arithmetic average of the roughness profile. 9a~9d
d. Rail4 OK / NG
Rails Edges Rounding
a. Raill OK / NG
3.1.3() b. Rail2 OK / NG . . Figure3.1.2-1,
Burr-free Review of Design
c. Rail3 OK / NG 10a~10d
d. Rail4 OK /NG
2.1.3(6) (N/A)
Rails Contact Length with J-SSOD Rail Guides
a. Rail 1, +X mm
b. Rail1,-Y mm
c. Rail2,-Y mm
3.1.3(7) d. Rail 2, -X mm )
= 412.5mm Analysis
e. Rail 3,-X mm
f.  Rail 3, +Y mm
g. Rail 4, +Y mm
h. Rail 4, +X mm
Rail Surface Finish
a. Raill OK /NG
3.1.38) b. Rail2 OK /NG ) : )
Anodized Review of Design
c. Rail3 OK /NG
d. Rail 4 OK /NG




J-SSOD/Satellite Interface Verification Record (for 50cm-sized Satellite Design) (4/11)

Document No.

Section . Verification Evidence document
Iltem Results Requirement Reference
No. Method (Document No)
3.1.4 Envelope Requirements [Title]
3.1.4(1) Dynamic Envelope [Definition]
: . . Figure 3.1.4-1,
3.1.4(1) Dynamic Envelope (-Z Plane) OK/NG No protrusion from rail surfaces (- Z) Review of Design (*2) 1
a
. . Figure 3.1.4-1,
3.1.4(2) Dynamic Envelope (+Z Plane) mm = 0.5mm from rail surfaces (+2) Review of Design (*2) 116
Dynamic Envelope (+/- X and +/- Y Plane)
a. +XPlane mm
3.1.4(3)
b. +Y Plane mm Figure 3.1.4-1,
3.1.4(4) = 6.5mm from rail surface Review of Design (*2)
c. -XPlane mm 12a~12d
d. -Y Plane mm
3.1.4(5) Constraints on deployable OK/NG Any deployable components shall be constrained by the satellite itself. Review of Design (*2)
(*2) Dynamic deformation shall be considered.
3.15 Mass Properties [Title]
3.1.5(1) Mass Kg = 47kg Analysis
3.1.5(2) Ballistic Number kg/m2 = 105 kg/m2 Analysis
3.1.5(3)  Center of Gravity OK /NG The center of gravity of the satellite should be located in figure 3.1.5-1 Analysis
3.1.6 Separation Spring No need to install.
3.1.7 Accessible Area OK / NG Accessible area is only +Z surface of the satellite Review of Design
3.1.8 Structural Strength [Title]
i A satellite shall have a sufficient structural strength with a necessary safety margin ) Refer to
2.1.8(1)  Main Structure Strength OK /NG ) ) ) ) ) Analysis
through the ground operation, testing, ground handling, and on-orbit operations. 2.1.8(1)
. Each rail shall have a sufficient structural strength with 46.6N of a combined load of the Refer to
2.1.8(2)  Rails Strength OK /NG ) ) ) Analysis
preload and the spring load by the main spring. 2.1.8(2)
. Refer to
3.1.9 Stiffness Hz Minimum fundamental frequency = 30 [Hz] Analysis 219
Prepare the following
. - Bolt hole for eyebolt on +Z surface . )
3.1.10 Ground Handling Request OK /NG ) Review of Design
- Sling Belt
+ Crane Scale
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Document No.

Section . Verification Evidence document
Iltem Results Requirement Reference
No. Method (Document No)
3.2 Electrical Interface [Title]
321  Deployment Switch [Title]
3.2.1(1)  Fault tolerant design OK / NG Fault tolerant design according to SSP51721. Review of Design
. . . Figure 3.2.1-1
3.2.1(2) Location of end rail switch OK /NG Location of end rail switch shall conform to Figure 3.2.1-1 Review of Design 13
Power interruption function of The end rail switch shall be set does not operate until it protrudes 1.25mm min. from rail Figure 3.2.1-2
3.2.1(3) . . OK /NG Review of Design
end rail switch surfaces (+/- 2) 14
3.2.1(4)  Total spring force (-Z surface) OK / NG =z 6N Review of Design
3.2.1(5)  Location of side rail switch OK / NG Location of side rail switch shall conform to Figure 3.2.1-3 Figure 3.2.1-3
3.2.1(6)  Tip shape of side rail switch OK / NG = R1 Review of Design
3.2.1(7)  Reaction force of side rail OK / NG = 1.8 [N] Review of Design
Power interruption function of The side rail switch shall be set does not operate until it protrudes 3.5mm min. from rail . . Figure 3.2.1-4
3.2.1(8) . . . OK / NG Review of Design
side rail switch surfaces (+/- X, +/-Y) 15
3.2.2 Ground Handling Pin N/A
3.2.3 RF Refer to 4.2.2.2(2)
3.3 Operation Requirements Refer to 2.3
. . Maximum stowage duration shall assume the max stowage duration may be about 1 . .
Maximum Stowage Duration OK /NG Review of Design (*3) Refer to 2.3(1)
year.
On-orbit Maintenance On-orbit maintenance limitation will not plan any activation, checkout, or maintenance . .
L. OK / NG Review of Design (*3) Refer to 2.3(2)
Limitation after the delivery.
A satellite shall have a capability to survive in the cold launch environment (i.e. w/o
Cold Launch Requirements OK /NG P y ( Review of Design (*3) Refer to 2.3(3)

power).

(*3) It is allowed to describe a rationale in "Evidence document" instead of providing a document.

Minimum Time until Appendage Deployment & RF Radiation

a. Timer Setting OK /NG = 30 minutes Review of Design Refer to
b. Function Test OK /NG Whenever either of two deployment switches is re-depressed, the timer shall be reset. Review of Design 2.3(4),(5)
Limitation of the satellite OK /NG A satellite deployment window shall not be restricted by a satellite design. Review of Design Refer to 2.3(6)
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Document No.

Section

Verification

Evidence document

Iltem Results Requirement Reference
No. Method (Document No)
3.4 Environmental Requirements Refer to 2.4
Random Vibration and Acceleration [Title] Refer to 2.4.1
. . . Refer to
Quasi-static Acceleration OK / NG A satellite shall assume the condition defined in the section 2.4.1(a) Analysis 241(a)
4.1(a
. . Refer to
Random Vibration N/A A satellite shall assume the condition defined in the section 2.4.1(b) N/A 24.1(b)
On-orbit Acceleration [Title] Refer to 2.4.2
. . Refer to
On-orbit Acceleration OK / NG A satellite shall assume the condition defined in the section 2.4.2(a) (Analysis) 24.2()
4.2(a
Pressure Environment [Title] Refer to 2.4.3
Refer to
Pressure OK / NG A satellite shall assume the condition defined in the section 2.4.3(a) Review of Design (*4) 24.3(a)
4.3(a
If V/A > 50.8m (2000inch), Review of Design Refer to
Depressurization Rate m(*5) / ( ) &
Stress Analysis Report is needed. (or Analysis) 2.4.3(b)
(*4) It is allowed to write the purport of no problem in "Evidence document" instead of providing a document.
(*5) Please fill in V/A.
i Review of Design
Thermal Environment OK /NG A satellite shall assume the condition defined in the section 2.4.4. (or test) Refer to 2.4.4
or tes
Humidity Environment OK /NG A satellite shall assume the condition defined in the section 2.4.5. Review of Design (*4) Refer to 2.4.5
. ) . . . . Review of Design
Out-gassing OK /NG A satellite shall assume the condition defined in the section 2.5. Refer to 2.5

(or Test)

D5-7




J-SSOD/Satellite Interface Verification Record (for 50cm-sized Satellite Design) (7/11)

Document No.

Section . Verification Evidence document
Iltem Results Requirement Reference
No. Method (Document No)
4 Safety and Product Assurance [Title]
4.1 Generic Requirements [Guidelines]
4.2 Safety Assessment [Title]
4.2.1 Implementation of Safety Analysis and Safety Assessment
i The satellite provider shall conduct safety analysis and submit an SAR. . .
(a) On-orbit Safety Applied / NA ) ) Review of Design
42.1(1) Necessary inspections and tests for safety assessment shall be also conducted.
o Launch Site & Vehicle The satellite provider shall submit ATV/HTV/KSC Form 100 for launch site & vehicle ) .
Applied / NA Review of Design
Safety safety assessment.
Material Identification Usage
4.2.1(2) . Applied / NA The satellite provider shall submit MIUL. Review of Design
List (MIUL)
Materials Usage Agreement
4.2.1(3) (MUA) Applied / NA The satellite provider shall submit MUA. Review of Design
4.2.1(4) Volatile Organic Compound Applied / NA Th tellit id hall submit VUA Revi f Desi
2. ie e satellite provider shall submi . eview of Design
Usage Agreement (VUA) PP P &
4.2.1(5) Hazardous Material Summary Applied / NA Th tellit id hall submit HMST Revi f Desi
2. ie e satellite provider shall submi . eview of Design
Tables (HMST) PP P &
422 Safety Design Guidelines [Guidelines]
4221  Standard Hazard [Guidelines]
4.2.2.1(1) Flammable Material Applied / NA If the satellite has flammability materials such as non-metallic materials. Review of Design
4.2.2.1(2) Material Offgassing Applied / NA If the satellite has offgassing materials such as non-metallic materials. Review of Design
4.2.2.1(3) Hazardous Material Applied / NA If the satellite has toxic, or biological hazardous materials. Review of Design
4.2.2.1(4) Sharp Particles Applied / NA If the satellite has glass or shatterable materials. Review of Design
4.2.2.1(5) Mechanical Hazards Applied / NA If the satellite has sharp edges, corners, holes, etc. Review of Design
4.2.2.1(6) Touch Temperature Applied / NA If the satellite has sources of heating and/or cooling. Review of Design
Laser and/or Incoherent
4.2.2.1(7) L. Applied / NA If the satellite has laser and/or incoherent emissions. Review of Design
Emissions
L If the satellite has non-ionizing radiation sources (electrical power supplies, batteries, . .
4.2.2.1(8) Radiation Interference Applied / NA Review of Design
antennas/transmitters).
4.2.2.1(9) Rotating Equipment Applied / NA If the satellite has rotating equipments. Review of Design
4.2.2.1(10) Sealed Container Applied / NA If the satellite has sealed containers. Review of Design
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Document No.

Section . Verification Evidence document
Iltem Results Requirement Reference
No. Method (Document No)
4.2.2.2  Unique Hazard [Guidelines]
4.2.2.2(1) Structural Failure Applied / NA To perform structural design and fracture control of the satellite. Review of Design
. Hz
Radio Frequency (RF)
4.2.2.2(2) L uV/m Satellite RF emission levels do not exceed the levels in 4.2.2.2(2). Review of Design
Radiation
W/m?2
4.2.2.2(3) Deployable Structure Applied / NA If the satellite has deployable structures. Review of Design
4.2.2.2(4) Battery Failure Applied / NA If the satellite has batteries. Review of Design
Propulsion, Deployable
4.2.2.2(5) Applied / NA If the satellite has propulsion system and/or deployable subcomponents. Review of Design
Subcomponents
4.2.2.2(6) Other Failures Applied / NA If the satellite may occur other hazards. Review of Design
g Safety Requirements for Deployable Satellite from ISS [Title]
g itle
and Space Debris Mitigation Guidelines
43.1 Safety Requirements for Deployable Satellite [Title]
4.3.1.1 Deployable Satellite Design Requirements [Title]
4.3.1.1.1 Ballistic Number Refer to [2.1.5(2)]
43.1.1.2 Deployment Analysis [Title]
4.3.1.1.2(1) Trackability of Satellite Applied / NA The Satellite shall have a minimum flight cross section at least 78.5 cm2. Review of Design
4.3.1.1.3 Propulsion Systems [Title]
. The satellite developer shall conclude a SSA sharing agreement (Space Situational
4.3.1.1.3(1) SSA Sharing Agreement Applied / NA P ) -g € = P Review of Design
Awareness) with USSPACECOM and submit the certificate to JAXA.
. The satellite developer shall coordinate with NASA of the operational process and
4.3.1.1.3(2) Operation Process Applied / NA ) Review of Design
prepare PIA, OIP, OA, etc., and submit the approved documents to JAXA.
43.1.1.4 Deployable Subcomponents [Title]
. The satellite is more than 500 km forward or backward from the ISS relative to the ISS's
4.3.1.1.4(1) Deploy distance Applied / NA Review of Design
forward direction.
. The apogee altitude of the main satellite and subcomponents must be lower than the
4.3.1.1.4(2) Deploy altitude Applied / NA ) ) Review of Design
perigee altitude of the ISS.
432 Compatibility with Space Debris Mitigation Guidelines [Guidelines]
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Document No.

Section . Verification Evidence document
ltem Results Requirement Reference
No. Method (Document No)
Rail 1 Rail 2 NN
/ \ I'\__' AN, Ny _,/I\:_":__/'I
Los |z ) H=550 * 0.25 (4 places) |
(Common  tolerance !/ | 0.5 v (Surface of the rail)
in 7
zone in 2 places) YYD {Commpn tolerance zone in 2 places) 16
NZACAD Burr-free
+_ ‘_
satellite
+Z Plane
Structurs \“-..,_*
(The shape is for
+Z
reference) (Deploy
Direction)
+Y +Y
.\4{ -]
A .
Rail 3
P 350 = 0.5 (2 places) N i
zone in 2 places) h (1b ,, o )1 ) 2d ) Rail
ANEEA LA At Common for four positions
[Nore] . TN T
Rail 4 1) Unit: mm . WEAZE AT AR
2} All values shall be met after the surface coating _‘ | ‘ 0.5 7 ‘ Y |
3) Bold portion(==) shall be free from burrs (Common folerance

(102 {106 10c (104)

zone m 2 places)

Figure 3.1.2-1 Dimensional Requirements for 50cm Class Satellite
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Section . Verification Evidence document
Iltem Results Requirement Reference
No. Method (Document No)

Allowable
Dynamic Envelope
(See Note 3)

[Note]

1) Unit: mm

2) All components shall be recessed from the edge of the -
Z rail ends.

3) All external components shall be within the dynamic
envelope.

Figure 3.1.4-1 Dimensional Requirements for 50cm Class Satellite
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Section Verification Evidence document
Iltem Reference
No. Method (Document No)
L ) L L]
‘6’ k. Depressed
4 (14 ,
-Z plane +Zplane Deployment Switch | 125 mm max
— \\
(1: (e
@ QD l—’ +X \ i
@ > m @ - )
Detail A
O Deployment Switch (Option 1) Rail Standoft (=2) /'
o Deployment Switch (Option 2)
Fieure 3.2.1-1 Position of Deployment Switches Figure3.2.1-2 Maximum Allowable Stroke of Deployment
Switches on the end of the rail
Can be installed on the side of rail
(+20 fi the +Z surf: t be 1 lled) Depressed
+20mm from e +/ surtace canno e Installe (—
Rail S.2mm min.
al

N\

+Z Plane

©
-

)

G
N

Can be installed on the side of rail

(+20mm from the +Z surface cannot be installed)

=)
-

Figure 3.2.1-3 Deplovment switches on the side rail

—X Plane

o

+Y

20mm

Can be installed on the side of rail

\Side Rail Switch

o
\Rail surface(+/-Y, +/-X)

Figure 3.2.1-4 Maximum Allowable Srtoke ot Deployment Switch

on the side of the rail
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J-SSOD/Satellite Interface Verification Record (for 50cm-sized Satellite Flight Model) (1/12) Document No.

Section . Verification Evidence document
Iltem Results Requirement Reference
No. Method (Document No)
3 Interface Requirements for 50cm-sized Satellite [Title]
3.1 Mechanical Interfaces [Title]
3.1.1 Coordinate System [Definition]
3.1.2 Dimensional Requirements [Title]
3.1.2(1)  Satellite Type 50cm class satellite 50cm class satellite Review of Design
Width in -Z Plane
a. +X Plane mm
350.0+/-0.5mm
b. -X Plane mm Inspection Figure3.1.2-1,
c. +Y Plane mm (Measurement) la~1d

550.0+/-0.5mm
d. -Y Plane mm
3.1.2(2),3)

Width in +Z Plane

a. +XPlane mm
350.0+/-0.5mm
b. -XPlane mm Inspection Figure3.1.2-1,
c. +Y Plane mm (Measurement) 2a~2d
550.0+/-0.5mm
d. -Y Plane mm
Rails Length
a. Raill mm
3.1.2(4) b. Rail2 mm Inspection Figure3.1.2-1,
550.0+/-0.25mm
c. Rail3 mm (Measurement) 3a~3d
d. Rail4 mm
3.1.3 Rails [Title]
3.1.3(1)  Number of rails 4 Review of Design
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J-SSOD/Satellite Interface Verification Record (for 50cm-sized Satellite Flight Model) (2/12)

Document No.

Section . Verification Evidence document
Iltem Results Requirement Reference
No. Method (Document No)
Rails Perpendicularity against +Z Plane
a. Rail 1, +X OK / NG
b. Raill,-Y OK / NG
c. Rail2,-Y OK / NG
Inspection
d. Rail 2, -X OK / NG ) Figure3.1.2-1,
= 0.5mm (Machine work order,
e. Rail 3,-X OK / NG ) 4a~4h
Inspection report,etc.)
f.  Rail 3, +Y OK / NG
g. Rail 4, +Y OK / NG
h. Rail 4, +X OK / NG
Rails Perpendicularity against +Y Plane
a. Rail 1, +X OK / NG )
- Inspection .
313(2) b. Rail 2, -X OK / NG = 0.5mm (l\/lachine work ordery Flgure3.1.2—1,
c. Rail 3,-X OK /NG ) 5a~5d
Inspection report,etc.)
d. Rail 4, +X OK / NG
Rails Parallelism to +Y Plane
il - Inspection
a. Raill,-Y OK /NG P Figure3.1.2-1,
= 0.5mm (Machine work order, 6a~6b
) a~
b. Rail 2,-Y OK / NG Inspection report,etc.)
Rail Edges Flatness on +Z Plane
a. Raill OK / NG
Inspection .
b. Rail 2 OK / NG ) Figure3.1.2-1,
= 0.5mm (Machine work order,
c. Rail3 OK / NG . Ta~7d
Inspection report,etc.)
d. Rail 4 OK / NG
Rails Width
a. Raill X mm
3.13(3) b. Rail2 X mm ) Inspection Figure3.1.2-1,
Min 17 x 17 mm
c. Rail3 X mm (Measurement) 8a~8d
d. Rail4 X mm
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J-SSOD/Satellite Interface Verification Record (for 50cm-sized Satellite Flight Model) (3/12)

Document No.

Section . Verification Evidence document
Iltem Results Requirement Reference
No. Method (Document No)
Rails Surface Roughness
a. Raill OK / NG
3.1.3(4) b. Rail2 OK / NG = 1.6um (Ra) (*1) . . Figure3.1.2-1,
Review of Design
c. Rail3 OK / NG (*1) Arithmetic average of the roughness profile. 9a~9d
d. Rail4 OK / NG
Rails Edges Rounding
a. Raill OK / NG
Inspection
3.1.3() b. Rail2 OK / NG ) Figure3.1.2-1,
Burr-free (Machine work order,
c. Rail3 OK /NG ) 10a~10d
Inspection report,etc.)
d. Rail4 OK / NG
2.1.3(6) (N/A)
Rails Contact Length with J-SSOD Rail Guides
a. Rail 1, +X mm
b. Rail1,-Y mm
c. Rail2,-Y mm Analysis, Inspection
3.1.3(7)  d. Rail 2,-X mm (Assessment based on
= 412.5mm
e. Rail 3,-X mm Manufacture drawing,
f.  Rail 3, +Y mm etc.)
g. Rail 4, +Y mm
h. Rail 4, +X mm
Rail Surface Finish
a. Raill OK / NG Inspection,
3.1.3(8) b. Rail2 0K/ NG ) Review of Design
Anodized
c. Rail3 0K/ NG (Machine work order,
d. Rail 4 OK / NG Inspection report,etc.)
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J-SSOD/Satellite Interface Verification Record (for 50cm-sized Satellite Flight Model) (4/12)

Document No.

Section

Verification

Evidence document

Iltem Results Requirement Reference
No. Method (Document No)
3.1.4 Envelope Requirements [Title]
3.1.4(1) Dynamic Envelope [Definition]
. Inspection Figure 3.1.4-1,
3.1.4(1) Dynamic Envelope (-Z Plane) OK/NG No protrusion from rail surfaces (- Z)
(Measurement) 11a
. Inspection Figure 3.1.4-1,
3.1.4(2)  Dynamic Envelope (+Z Plane) mm = 0.5mm from rail surfaces (+2)
(Measurement) 11b
Dynamic Envelope (+/- X and +/- Y Plane)
a. +XPlane mm
3.1.4(3)
b. +Y Plane mm Inspection Figure 3.1.4-1,
3.1.4(4) = 6.5mm from rail surface
c. -XPlane mm (Measurement) 12a~12d
d. -Y Plane mm
3.1.4(5) Constraints on deployable OK/NG Any deployable components shall be constrained by the satellite itself. Review of Design
(*2) Dynamic deformation shall be considered.
3.15 Mass Properties [Title]
Inspection
3.1.5(1) Mass Kg = 47kg
(Measurement)
3.1.5(2) Ballistic Number kg/m?2 = 105 kg/m2 Analysis
3.1.5(3)  Center of Gravity OK / NG The center of gravity of the satellite should be located in figure 3.1.5-1 Analysis (or Test)
3.1.6 Separation Spring No need to install.
. Inspection
3.1.7 Accessible Area OK / NG Accessible area is only +Z surface of the satellite
(Measurement)
3.1.8 Structural Strength [Title]
i A satellite shall have a sufficient structural strength with a necessary safety margin mense . Refer to
Main Structure Strength OK /NG (Stress Analysis
through the ground operation, testing, ground handling, and on-orbit operations. o 2.1.8(1)
. Each rail shall have a sufficient structural strength with 46.6N of a combined load of the e Refer to
Rails Strength OK /NG (Stress Analysis
preload and the spring load by the main spring. o 2.1.8(2)
) Rrregsts Refor o
3.1.9 Stiffness Hz Minimum fundamental frequency = 30 [Hz] (Stress Analysis 219
Do) i
Prepare the following
. + Bolt hole for eyebolt on +Z surface Analysis, Review of
3.1.10 Ground Handling Request 0K/ NG
+ Sling Belt Design
+ Crane Scale

D6-5




J-SSOD/Satellite Interface Verification Record (for 50cm-sized Satellite Flight Model) (5/12)

Document No.

Section . Verification Evidence document
Iltem Results Requirement Reference
No. Method (Document No)
3.2 Electrical Interface [Title]
3.2.1 Deployment Switch [Title]
3.2.1(1)  Fault tolerant design OK / NG Fault tolerant design according to SSP51721. Review of Design
i i i Figure 3.2.1-1
3.2.1(2)  Location of end rail switch OK / NG Location of end rail switch shall conform to Figure 3.2.1-1 Review of Design 13
Power interruption function of The end rail switch shall be set does not operate until it protrudes 1.25mm min. from rail Figure 3.2.1-2
3.2.1(3) . . OK / NG Review of Design
end rail switch surfaces (+/- 2) 14
3.2.1(4)  Total spring force (-Z surface) OK / NG = 6N Review of Design
3.2.1(5)  Location of side rail switch OK / NG Location of side rail switch shall conform to Figure 3.2.1-3 Figure 3.2.1-3
3.2.1(6) Tip shape of side rail switch OK / NG = R1 Review of Design
3.2.1(7)  Reaction force of side rail OK / NG = 1.8 [N] Review of Design
Power interruption function of The side rail switch shall be set does not operate until it protrudes 3.5mm min. from rail . . Figure 3.2.1-4
3.2.1(8) . . . OK / NG Review of Design
side rail switch surfaces (+/- X, +/-Y) 15
3.2.2 Ground Handling Pin N/A
3.2.3 RF Refer to 4.2.2.2(2)
3.3 Operation Requirements Refer to 2.3
. . Maximum stowage duration shall assume the max stowage duration may be about 1 . .
Maximum Stowage Duration OK / NG Review of Design (*3) Refer to 2.3(1)
year.
On-orbit Maintenance On-orbit maintenance limitation will not plan any activation, checkout, or maintenance . .
o OK / NG Review of Design (*3) Refer to 2.3(2)
Limitation after the delivery.
A satellite shall have a capability to survive in the cold launch environment (i.e. w/o
Cold Launch Requirements OK / NG P y ( Review of Design (*3) Refer to 2.3(3)

power).

(*3) It is allowed to describe a rationale in "Evidence document" instead of providing a document.

Minimum Time until Appendage Deployment & RF Radiation

a. Timer Setting OK /NG = 30 minutes Test Refer to
b. Function Test OK / NG Whenever either of two deployment switches is re-depressed, the timer shall be reset. Test 2.3(4),(5)
Limitation of the satellite OK /NG A satellite deployment window shall not be restricted by a satellite design. Review of Design Refer to 2.3(6)
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J-SSOD/Satellite Interface Verification Record (for 50cm-sized Satellite Flight Model) (6/12)

Document No.

Section . Verification Evidence document
Iltem Results Requirement Reference
No. Method (Document No)
3.4 Environmental Requirements Refer to 2.4
Random Vibration and Acceleration [Title] Refer to 2.4.1
Analysis
. . . Refer to
Quasi-static Acceleration OK / NG A satellite shall assume the condition defined in the section 2.4.1(a) (Stress Analysis 2.4.1(2)
A.1(a
Report)
. . Test Refer to
Random Vibration N/A A satellite shall assume the condition defined in the section 2.4.1(b) ) )
(Vibration Test Report) 2.4.1(b)
On-orbit Acceleration [Title] Refer to 2.4.2
(Analysis)
) ) Refer to
On-orbit Acceleration OK / NG A satellite shall assume the condition defined in the section 2.4.2(a) (Stress Analysis 24.2(a)
4.2(a
Report)
Pressure Environment [Title] Refer to 2.4.3
Refer to
Pressure OK / NG A satellite shall assume the condition defined in the section 2.4.3(a) Review of Design (*4) 2.4.3()
4.3(a
If V/A > 50.8m (2000inch), Review of Design Refer to
Depressurization Rate m(*5) / ( ) &
Stress Analysis Report is needed. (or Analysis) 2.4.3(b)
(*4) It is allowed to write the purport of no problem in "Evidence document” instead of providing a document.
(*5) Please fill in V/A.
. Review of Design
Thermal Environment OK /NG A satellite shall assume the condition defined in the section 2.4.4. (or test) Refer to 2.4.4
or tes
Humidity Environment OK / NG A satellite shall assume the condition defined in the section 2.4.5. Review of Design (*4) Refer to 2.4.5
. . o i ) . Review of Design
Out-gassing OK /NG A satellite shall assume the condition defined in the section 2.5. Refer to 2.5

(or Test)
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J-SSOD/Satellite Interface Verification Record (for 50cm-sized Satellite Flight Model) (7/12)

Document No.

Section . Verification Evidence document
Iltem Results Requirement Reference
No. Method (Document No)
4 Safety and Product Assurance [Title]
4.1 Generic Requirements [Guidelines]
4.2 Safety Assessment [Title]
4.2.1 Implementation of Safety Analysis and Safety Assessment
Analysis, test,
i The satellite provider shall conduct safety analysis and submit an SAR. .
(a) On-orbit Safety OK / NA } i Inspection (Phase IlI
Necessary inspections and tests for safety assessment shall be also conducted.
approved SAR)
4.2.1(1) Analysis, Test,
Launch Site & Vehicle OK / NA The satellite provider shall submit ATV/HTV/KSC Form 100 for launch site & vehicle Inspection
Safety safety assessment. (ATV/HTV/KSC Form
100 check list)
Material Identification Usage Analysis, Test,
4.2.1(2) . OK / NA The satellite provider shall submit MIUL.
List (MIUL) Inspection (MIUL)
Materials Usage Agreement Analysis, Test,
4.2.1(3) OK / NA The satellite provider shall submit MUA.
(MUA) Inspection (MUA)
Volatile Organic Compound Analysis, Test,
4.2.1(4) OK / NA The satellite provider shall submit VUA.
Usage Agreement (VUA) Inspection (VUA)
Hazardous Material Summary Analysis, Test,
4.2.1(5) OK / NA The satellite provider shall submit HMST.

Tables (HMST)

Inspection (HMST)
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J-SSOD/Satellite Interface Verification Record (for 50cm-sized Satellite Flight Model) (8/12)

Document No.

Section
No.

Iltem

Results

Requirement

Verification
Method

Evidence document
Reference
(Document No)

4.2.2

Safety Design Guidelines

[Guidelines]

4221

Standard Hazard

[Guidelines]

4.2.2.1(1)

Flammable Material

OK / NA

If the satellite has flammability materials such as non-metallic materials.

Analysis, test,
Inspection (Phase IlI
approved SAR)

4.2.2.1(2)

Material Offgassing

OK / NA

If the satellite has offgassing materials such as non-metallic materials.

Analysis, test,
Inspection (Phase IlI
approved SAR)

4.2.2.1(3)

Hazardous Material

OK / NA

If the satellite has toxic, or biological hazardous materials.

Analysis, test,
Inspection (Phase IlI
approved SAR)

4.2.2.1(4)

Sharp Particles

OK / NA

If the satellite has glass or shatterable materials.

Analysis, test,
Inspection (Phase IlI
approved SAR)

4.2.2.1(5)

Mechanical Hazards

OK / NA

If the satellite has sharp edges, corners, holes, etc.

Analysis, test,
Inspection (Phase IlI
approved SAR)

4.2.2.1(6)

Touch Temperature

OK / NA

If the satellite has sources of heating and/or cooling.

Analysis, test,
Inspection (Phase IlI
approved SAR)

4.2.2.1(7)

Laser and/or Incoherent

Emissions

OK / NA

If the satellite has laser and/or incoherent emissions.

Analysis, test,
Inspection (Phase IlI
approved SAR)

4.2.2.1(8)

Radiation Interference

OK / NA

If the satellite has non-ionizing radiation sources (electrical power supplies, batteries,

antennas/transmitters).

Analysis, test,
Inspection (Phase IlI
approved SAR)

4.2.2.1(9)

Rotating Equipment

OK / NA

If the satellite has rotating equipments.

Analysis, test,
Inspection (Phase IlI
approved SAR)

4.2.2.1(10)

Sealed Container

OK / NA

If the satellite has sealed containers.

Analysis, test,
Inspection (Phase Il
approved SAR)
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J-SSOD/Satellite Interface Verification Record (for 50cm-sized Satellite Flight Model) (9/12)

Document No.

Section . Verification Evidence document
Iltem Results Requirement Reference
No. Method (Document No)
4.2.2.2  Unique Hazard [Guidelines]
Analysis, test,
4.2.2.2(1) Structural Failure Applied / NA To perform structural design and fracture control of the satellite. Inspection (Phase IlI
approved SAR)
i Hz Analysis, test,
Radio Frequency (RF) ) )
4.2.2.2(2) Radiation uV/m Satellite RF emission levels do not exceed the levels in 4.2.2.2(2). Inspection (Phase IlI
iati
W/m2 approved SAR)
Analysis, test,
4.2.2.2(3) Deployable Structure Applied / NA If the satellite has deployable structures. Inspection (Phase IlI
approved SAR)
Analysis, test,
4.2.2.2(4) Battery Failure Applied / NA If the satellite has batteries. Inspection (Phase IlI
approved SAR)
. Analysis, test,
Propulsion, Deployable ) ) .
4.2.2.2(5) Applied / NA If the satellite has propulsion system and/or deployable subcomponents. Inspection (Phase IlI
Subcomponents
approved SAR)
Analysis, test,
4.2.2.2(6) Other Failures Applied / NA If the satellite may occur other hazards. Inspection (Phase IlI
approved SAR)
s Safety Requirements for Deployable Satellite from ISS [Title]
; itle
and Space Debris Mitigation Guidelines
4.3.1 Safety Requirements for Deployable Satellite [Title]
43.1.1 Deployable Satellite Design Requirements [Title]
4.3.1.1.1 Ballistic Number Refer to [2.1.5(2)]
43.1.1.2 Deployment Analysis [Title]
4.3.1.1.2(1) Trackability of Satellite Applied / NA The Satellite shall have a minimum flight cross section at least 78.5 cm2. Inspection
43.1.1.3 Propulsion Systems [Title]
The satellite developer shall conclude a SSA sharing agreement (Space Situational Analysis, Test,
4.3.1.1.3(1) SSA Sharing Agreement Applied / NA P .g & . P ) Y i
Awareness) with USSPACECOM and submit the certificate to JAXA. Review of Design
. The satellite developer shall coordinate with NASA of the operational process and Analysis, Test,
4.3.1.1.3(2) Operation Process Applied / NA ) . .
prepare PIA, OIP, OA, etc., and submit the approved documents to JAXA. Review of Design
43.1.1.4 Deployable Subcomponents [Title]
i The satellite is more than 500 km forward or backward from the ISS relative to the ISS's Analysis,
4.3.1.1.4(1) Deploy distance Applied / NA .
forward direction. Review of Design
i The apogee altitude of the main satellite and subcomponents must be lower than the Analysis,
4.3.1.1.4(2) Deploy altitude Applied / NA ) ] . )
perigee altitude of the ISS. Review of Design
4.3.2 Compatibility with Space Debris Mitigation Guidelines [Guidelines]
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J-SSOD/Satellite Interface Verification Record (for 50cm-sized Satellite Flight Model) (10/12)

Document No.

Section . Verification Evidence document
ltem Results Requirement Reference
No. Method (Document No)
1 (40 )5 : ( ; Rail 1 Rail 2 e e \( \_\J
- - _‘r”\\_ __/ S
[1Tos Jz]v |+ AN o5 |z ) H=350 + 0.25 (4 places) N
C toler: s |y _ "
. Dm.m(;nl S / ‘ 0.5 ¥ \rAZR) (Surface of the rail)
zone in 2 places) YEYEYa (Co n tolerance zone in I places) 16
. 17min :";j".»’:'i.' N Burr—free
v 1rf
¢ 4+
+ Satellite
+Z Plane
= -
a| -8 Structure \\H
- (The shape is for
M = — X reference) +Z
2o (Gl (Deploy
“ Direction)
/"\ 1Y +Y
-
h [~
Rail 3
P 350 £ 0.5 (2 places) . ]
zone in 2 places) = (b Wb Wid Wzd ) Rail
A Common for four positions
[Note] -
Rail 4 1) Unit: mm . NI
2)  All values shall be met after the surface coating _I

3)  Bold portion(==) shall be free from burrs

(Common  tolerance

(d0s 10b K10 X10d)

zone m 2 places)

Figure 3.1.2-1 Dimensional Requirements for 50cm Class Satellite
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J-SSOD/Satellite Interface Verification Record (for 50cm-sized Satellite Flight Model) (11/12) Document No.

Verification Evidence document

Section .
Iltem Results Requirement Reference
No. Method (Document No)

Allowable
Dynamic Envelope
(See Note 3)

[Note]

1) Unit: mm

2) All components shall be recessed from the edge of the -
Z rail ends.

3) All external components shall be within the dynamic
envelope.

Figure 3.1.4-1 Dimensional Requirements for 50cm Class Satellite
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J-SSOD/Satellite Interface Verification Record (for 50cm-sized Satellite Flight Model) (12/12)

Document No.

Section Verification Evidence document
ltem Results Requirement Reference
No. Method (Document No)
<y Q: ) [ O Depressed
< )
-7 plane (Fiira Deployment Switch < o1 1.25 mm max
~
(13 P i
I SV T
N
Detail A ) _
) ) Rail Standott (£2)
o Deployment Switch (Option 1)
O Deployment Switch (Option 2) _ _
Figure3.2.1-2 Maximum Allowable Stroke of Deployvment
Figure 3.2.1-1 Position of Deployment Switches L. .
e Switches on the end of the rail
Can be installed on the side of rail Depressed
(+20mm from the +Z surface cannot be installed) <
Rail

N\

+Z Plane

©
*]

=)

(B =
N

(+20mm from the +Z surface cannot be installed)

=)

e

Can be installed on the side of rail

—X Plane

o

+Y

Can be installed on the side of rail

20mm

Figure 3.2.1-3 Deplovment switches on the side rail

\Side Rail Switch

\Rail surface(+/-Y. +/-X)

Figure 3.2.1-4 Maximum Allowable Srtoke ot Deployment Switch

on the side of the rail
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A E: B&EE

ATV: Automated Transfer Vehicle

BN: Ballistic Number

Cd: Coefficient of Drag

CIL: Critical Item List

C/O: Check-Out

CTB: Common Transfer Bag (T _E(F Y7k 3> 72)

EMC: Electromagnetic Compatibility (i &)

EMGTF: Electrical and Mechanical Grapple Fixture(F8%= 17 # & JEMRMS U £751)
FMEA: Failure Mode Effect Analysis ({f&E—R M ONSCZRART)
FT: Fault Tolerant (& Fifit4:)

HMST: Hazardoous Material Summary Tables

HTV: H-II B Transfer Vehicle (Z5D&0)

ICS: Inter-Communication Syste (2 [i#({E T AT L)

IP: International Partner

ISS: Internatioanl Space Station

IVA: Intra-Vehicular Activity (iPNTEED)

JEM: Japanese Experiment Module (X{%9)

JEMRMS: JEM Remote Manipulator System

J-SSOD: JEM Small Satellite Orbital Deployer G|\ & i HiREAE)
MAPTIS: Materials And Processes Technical Information System
MOSFET: Metai Oxide Semiconductor Field Effect Transistor
MS: Margin of Safety(ZZ 2 4:#3)

MSDS: Material Safety Data Sheet (LW E L EVET —H 2 —b)
MUA: Material Usage Agreement

RBF: Remove Before Flight

RF: Radio Frequency (%)

SAR: Safety Analysis Report

SSN: Space Surveillance Network

SpX: Space-X Dragon

TBD: To Be Determined (G /& F1H)

TML: Total Mass Loss

USSPACECOM: United States Space Command. This office manages the operation of
the U.S. Space Surveillance Network.

VCM: Volatile Condensable Material

VUA: Volatile Organic Compound Usage Agreement

VV: Velocity Vector
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1. KAV TIPS —b~ADEADSFENEERE

ISSICHEEHE SN (HDULIISSIEEEIZT)RFDEZIEFITOHESR L.
MR D ER TS ERET H-OITNASAD IV YV AR—Z AN
JSC Frequency Manager|Z&UEAREMMNEEINTULVET,

JEMBIZ2MHEHEENSE SN S/NEIE 2 (Cubesat) [2DULVTH,
FEREER G LGS0, JSCIZHTAERERBDERZFL LU
FRERBLR B9 5JISC Frequency ManagerDE AN LELLGYET,

JSC Frequency Manager~®M B EFIZJAXAIZTITLNET AY.
HEEICDELRBERERA T YN —MIEB AL TIAXANRHBEEVLET,

2. ATINIA—LADEALDIE

AT INTA—L(ZVELTFAIL) & LT DI3DDERA NS —FTEBEESIET,
(1) GENERAL SYSTEM INFORMATION

(2) TRANSMITTER(TX) INFORMATION

(3) RECEIVER (RX) INFORMATION

- FRRETOY—IATEICTRARBEWNEY,

-# 2 (SYSTEM) W EHDEZEHERADEE.
EZERINTNOERSTEFT.Q)D—rEEAZICTIE—&E,
Transmitter Info(1), Transmitter Info(2),...

Receiver Info(1), Receiver Info(2),...

ELTRI—AVTIRTH—L (T TFZAIL) ICREREWNET,

Bt
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JSC Frequency Authorization Input Form

GENERAL SYSTEM INFORMATION

System Name:

System Description:

System Intended Use:

A lOIN|—

Activation Date (mm/dd/yyyy):

F—2




JSC Frequency Authorization Input Form

TRANSMITTER INFORMATION

5 |Frequency (Upper): [MHZz]
6 [Frequency (Lower): [MHz]
7 |Transmit Power (Wi
8 |TX Manufacturer/Model No

9 [TX Antenna Manufacturer

10 |Circuit Loss [dB]

Antenna Type

Select Antenna type from followings:

*Dipole *Helix *Horn +Loop *Monopole
*Patch +Phased_Array -Reflector -Slot -Spiral

*Other
12 |Antenna Gain [dBi]
Select Polarization type from followings:
13 |Antenna Polarization *Horizontal -Left Handed Elliptical -Right Handed_Elliptical -Vertical
*Other
14 |Antenna Axial Ratio: [dB]
15 |Antenna Location (BERAELTHNIL, B1E L (System Name)F5E Al
[Mbps for Digital] or [MHz for Analog]
16 |Data Rate (Digital) or Bandwidth (Analog): For Spread Spectrum System, enter the data rate in Mcps:
[Mcps]
Select Modulation Scheme from followings:
*AM -ASK -BPSK *FM -FSK -GMSK
MSK -QAM -QPSK
17 [Modulation Scheme: Other
For Analog FM
Modulation Index:
Deviation: [MHZz]
Max.Mod.Freq [MHZ]
-3dB: [MHZz]
-20dB: [MHZz]
18 |Emission Bandwidth: -40dB: [MHZ]
-60dB: [MHZz]
-3dB: [MHZz]
-20dB: [MHZz]
19 [Transmission Bandwidth: -40dB: [MHZ]
-60dB: [MHZz]

F-3




JSC Frequency Authorization Input Form

RECEIVER (RX) INFORMATION

20 |Frequency (Upper): [MHZ]
21 |Frequency (Lower): [MHZ]
22 |RX Manufacturer/Model No

23 |RX Antenna Manufacturer

24 |Circuit Loss: [dB]

25

Antenna Type:

Select Antenna type from followings:

*Dipole +*Helix *Horn +*Loop *Monopole
*Patch -Phased_Array -Reflector +Slot =Spiral
*Other

26

Antenna Gain:

[dBi]

Select Polarization type from followings:

27 |Antenna Polarization: -Horizontal -Left_ Handed_Elliptical -Right Handed_Elliptical *Vertical
*Other

28 |Antenna Axial Ratio: [dB]

29 [Receiver Noise Figure: [dB]

30 [Receiver Noise Temperature [dBK]

31 |Antenna Location [(BEBAKLTHNIE, BIE L (System Name)Z LAl
-3dB: [MHZ]
-20dB: [MHZz]

32 |RF Selectivity: -40dB: [MHz]
-60dB: [MHZz]
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Push down the Plunger Pin with a flat blade
screwdriver. and screw it into the M5 female
threads of the satellite rails.

FLUNGER PIN

PLUNGER SPRING




J-SSOD/Satellite Interface Verification Recoed (for Design)

JX-ESPC-101132E

Section . Verification Evidence document
Iltem Results Requirement Reference
No. Method (Document No)
G-1 Separation Spring [Title]
. A satellite shall have separation ) ) )
G-1(1),(2) Location OK / NG ) ] Review of Design Figure G-1
spring of -Z rail end face.
. o Location of end rail switch shall ) . )
G-2(2) Location of end rail switch OK / NG i Review of Design Figure G-2
conform to Figure G-2
The total spring force of the
G-3(3) Spring force separation spring shall be Review of Design
1.08 to 5.3 [N].
J-SSOD/Satellite Interface Verification Recoed (for Flight Model)
Section . Verification Evidence document
Iltem Results Requirement Reference
No. Method (Document No)
G-1 Separation Spring [Title]
. A satellite shall have separation Inspection, _
G-1(1),(2)  Location OK/ NG ) } ) ) Figure G-1
spring of -Z rail end face. Review of Design
. o Location of end rail switch shall Inspection, )
G-2(2) Location of end rail switch OK / NG ) ) ) Figure G-2
conform to Figure G-2 Review of Design
The total spring force of the )
. ) ) Inspection
G-3(3) Spring force separation spring shall be

1.08 to 5.3 [N].

(or Review of Design)
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2017
2017-T4
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2024-T4
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50520
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7075-T7351
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