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5. NanoCam C1U
( https://gomspace.com/shop/subsystems/payloads/earth-observation.aspx)

FIMRREUTDESDTHD. (Web B bKD5IH)

- Integrated System:
- Industrial Lens
- 3-megapixel color sensor
- Advanced data processing and storage on-board

- Image Acquisition:
- 1/2" (4:3) format color CMOS sensor
- 2048 x 1536 pixels
- 10-bit RGB Bayer pattern

- Lens Performance (for each lens version):
- 8 mm lens: <260 m/pixel from 650 km
- 35 mm lens: <60 m/pixel from 650 km
- 70 mm lens: <30 m/pixel from 650 km
- 400-750 nm spectral transmission

- Data Processing:
- High performance ARM processor
- 512 MB on-board DDR2 RAM
- 2 GB solid state image storage
- RAW, BMP and JPEG output format

- Interface:
- CSP-enable CAN, I2C and TTL level serial interfaces
- Serial port with text-based console for debugging

- Mechanical Features:
- Standard PC/104 size, 96 mm x 90 mm
- Mass: from 169 g with the 8 or 35 mm lens
- Mass: from 277 g with the 70 mm len

@ S&F E{EH
LoRa MXZHEMR TV 7> FF (U T ZEHT D, BEAZEK. BLAXEHENT
N, BERAENHEEL. 2018 F 2 A 3 HIC TS5 EIF 5N TRICOM-1R DEDTH D,
TNTNDEEEFETEUTICORT,
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8. AX100
(' https://gomspace.com/shop/subsystems/communication-systems/nanocom-ax100.aspx)

AX100 (FZ<DUSADFEIVIIAVIHEET DlzdDEE /N LENE
IA—=LT7I9—TobD. EZ21—ILEKEHCTKD, 7Y ITFTIEARBOTESE
ERBIMERRMNBIREE IR D TUVND, A1 2F—TJI—REFFT VIV IN/FARI
>V —)L (GOSH) BKU Cubesat Space Protocol (CSP) v hD—F> %
R lzH@E1 > F—TJ 1 —RX%ZHB I SD. GomSpace NanoDock D _E(CED 5T

fERI D,
FIMREATDOESDTHD. (Web B ~KDEIA)
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RF Features:
- UHF and VHF versions available in the following frequency range versions:
- VHF: 143-150 MHz
- UHF low: 395-405 MHz
- UHF: 430-440 MHz
- Data rates from 0.1 kbps to 38.4 kbps
- Sensitivity down to -137 dBm
- Transmitter with 30 dBm output power at > 45 % PAE
- RF parameters are fully configurable on-orbit e.g. carrier frequency
programmable in 1 Hz steps
Baseband and Protocol:
- Multiple frame and FEC formats:
- HDLC (noFEC)
- HDLC with convolutional FEC
- AX.25
- 32-bit syncword
- Reed-Solomon FEC
- GFSK/GMSK modulation options
- Interfaces:
- GOSH Interface for check-out, test and debugging
- Cubesat Space Protocol (CSP)
- I2C, UART, CAN-Bus
@ UHF 77>53
UHF 77> (&, 4 DDIRD efeHAR—IL7 > FF&ED,

O

9 UHF »7>73

BH—2RAFAIWNT 2T & B—DORRKE7 > 72T DD, [E+R
v ND =D THAENDEINE 4 DDE/R=ILTV T THEREINTD. 72T
FIEG—=2FZFEEAEETHD. > TUTRTEIT T -S> J%5|SFE
I AJEEMEDIH DIEANTRN,

7T (DS —DIEE E EIRENS D F BED LS EZ(ETED
JCHRIVICEDSIFDZENTED, 7273 PCB (&, EBPFER(ETFEBCERDAT
1FTENTZRAO— RFRE(F)CRILICH U TREMBEICIASIRNK D (CERETE
TLD,
FRARKEUTDESDTH D, (Web U1 KD 5IH)
- Omnidirectional canted turnstile cubesat antenna
- Gain: 1.5 dBi to -1 dBi
- Frequency range: 435 +- 5 MHz
- Rigid antenna tubes (no risk of antenna deformation while stowed)
- Matched to 50 Q
- Available in 1U and a 2-3U version
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® S/ > RiX{SH
TS a>F—AESFIITFTRIEHD S N> Rix{E (L. NanoCom
SR2000 ={E>S,

10. SR2000
( https://gomspace.com/shop/subsystems/communication-systems/nanocom-sr2000.aspx)

SR2000 (&. GomSpace SDR IS5w R I A —AE(CHEBEEN. BRI 7—LA
D7, IIERTESD S/ RBIRE U TEREINTLD,
FIRMEREUTDESDTH D, (Web B ~KD5IH)
- S-band radio firmware (cannot be modified) based on GomSpace
Software Defined Radio
- Transceiver compatible with the GomSpace S-band patch antennae
module(s)
- Flexible layer-3 bandwidth up to 1.25 Mbps (FDD)
- Fully configurable in-orbit
- Compliant with GomSpace CSP
- Consist of:
- NanoDock SDR
- NanoCom TR600
- NanoMind Z7000
- S-band radio firmware
- Radio System
- High-speed QPSK transceiver for point-to-point S-band
communications
- Frequency and time division duplex support
- Symbol rate 500 kBd to 2 MBd
- S-band operation (1980-2290 MHz)
- Dual-modem support allows two simultaneous RF links
- Adjustable output power
- PC104 form factor
- Interfaces: CAN, LVDS, I12C and SSMCX antenna connectors
- Operational temperature: -40°C to +85°C
@ S\ RFPZFTF
S /> RJ77>7 (&, NanoCom ANT2000 ZfE>S.
ANT2000 (&. GomSpace SDR b5 22 —/\—B KU S /> REEIREDA > 5T —
Jx—ARICEICERET SN O« T 77D I 768D, 7OF
4« T7>FF & S=ILR/BD[HITL—RDAD(CHY RAvFEUTHEERS
Nd. 77> EEFi¥ER PCB [BD RF 5. RF EMEIRIYTITHONE
I, COBSEICKD, S—ILR/BDFIFTL— hNEEEITILEITT. EHRORERR
DREBE(CERIRCMDMITDZENTED,

FRAREIUTDESDTH D, (Web B ~KD5IH)
- Integrated antenna and PA/LNA results in low loss and optimum RF
performance
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- Duplex filter based design results in optimum co-existence with other RF
transceivers on-board.

- Flexible sandwich construction allows flexible mounting on different
satellite
structures - just by changing the shield/mounting plate.

- Flexible power interface (8-18 V)

- Default CAN-bus control interface (12C option)

- Medium gain (8 dBi) patch antenna with RHCP polarization (LHCP option)

- Temperature sensors

- Current sensor

- PCB material: Glass/Polyimide IPC 6012C cl. 3/A

- IPC-A-610 Class 3 assembly

11. ANT2000
( https://gomspace.com/shop/subsystems/communication-systems/nanocom-ant2000.aspx)

(3) F—YNER
F—HUIBR(GE. AA>DANR—ROADE1—F—&. 1= MHIICEREBE T D1
—FTAUTAEZ2 ). RS2 AT I —REZ 1 —ILI512D,
@® AZR—RIOAZE21—%
A>MR—RIO>E1—4—(d. NanoMind A3200 ZfE>.

12. A3200
( https://docs.google.com/document/d/15VzVNIu6RoEhKrbQ-k5YxGMzKoecZhcVUGUXOIT2TnE)

NanoMind A3200 (. (F&AED GomSpace NanoDock FS5w KT A4 — /LD

LCEDFIFDZENTES,

FREEAREIUATDOES D THD. (Web B ~KD5IA)

- Highly miniaturised form-factor for integration in many classes of space
missions

- Modular design and networked architecture allows for redundancy and
distribution of functions

- Common interfaces with check-out console (GOSH) and Cubesat Space
Protocol (CSP) networking

- Hardware features:
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https://gomspace.com/shop/subsystems/communication-systems/nanocom-ant2000.aspx

- High-performance AVR32 MCU with advanced power saving features
- 512 KB build-in flash
- 128 MB NOR flash (On two dies of 64 MB each)
- 32 kB FRAM for persistent configuration storage
- 32 MB SDRAM
- RTC clock
- On-board temperature sensors

- Interfaces:
- I2C, UART, CAN-Bus
- 8 external ADC channels that can also be used as GPIO
- External SPI with 3 chip selects
- Cubesat Space Protocol (CSP)
- GOSH interface for check-out

- Attitude control system features:
- 3-Axis magneto resistive sensor
- 3-Axis gyroscope
- 3 bidirectional PWM outputs with current measurements
- I2C interface for GomSpace Sensor Bus (GSSB)

- Electrical features:
- 2 X 20-position hard-gold plated FSI one-piece connector

@ 1=y bhEI1I—-FaYUFTqEZ1-)L
GomSpace DA L% FERT D ETwER, CubeSat 1w MEICECET
D1—FT14UF«4EZ1—J)LELT. NanoUtil Interstage GSSB Z{#5.,

13. NanoUtill Interstage GSSB
( https://gomspace.com/shop/support/interstage-gssb.aspx)

GomSpace NanoUtil Interstages GSSB (GomSpace Sensor Bus) MDIF7ikaE
(&, BEDNEPEID ZEAEBICIER T D ETHD. IcEXIE V—F—/)RILDH
H7Z=ABBD EPS /\. FElIXKELZ -7 ADCS NiEfts B dHEEZIED.,
FRARSIUTDESDTH D, (Web Hr ~KD5IH)

- USB, 12C, UART, CAN-Bus

- GOSH interface for check out

- CubeSat Space Protocol (CSP)

- Sensor bus (GSSB)

- Connector to a Fine Sun Sensor

- Connector to a external magnetorquer

- Parallel PV power

- Optional antenna release

@ MHEPA>HFTT—RAEZ21-)L

BENA T I L —> 3> SNITREETENESN SABMEESRNT7 IZA UIED.
I\ —DREBIREZANICD, BEDREREZITADLDICTDIEHDA S
—JIARXEZ1—)LELT. NanoUtil FPP Top-S Z{#E 5.

14 (CRZBEAVAE I\ UDEEHEZ>TTE. FILA1 v FI° RBF
E > DB ECfENND. USB DIORTA(E. AERD OBC ([CiERSNTHD.
AEBDISA—FEERE(fERAETND. 2DHDD5. —DET—FUEBFRD
OBC. &2—DI(FEBFIfHZRD OBC (CIEFi =N D,
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14. NanoUtil FPP Top-S ( https://gomspace.com/shop/support/fpp-top.aspx)

(4) ZEAFHIEZR
BAHIER (S, BRFHBOA>R— RO E1—4. GPS ZEH, U702 3>
RA—=ILEZDTI> bO-3. WK NLA. KoY, &t ohsiand,
DS5, BRAGHBOA > R— RO E1—AEFEHRUEXAA > DA R— RO E
21—~ EI\—RDTT7EULTEELKBLEDTH D,
® GPS ==t
GPS ={=#(&. NovAtel OEM719 GPS receiver Z{E>5, i@ &REDT —4~
ZNET DI, GNSS Z{EH%A NovAtel OEM719 GPS Z{EEDAZ T ADCS
v NPV T IIHRETDCENTES,

15. NovAtel OEM719 GPS receiver
(https://gomspace.com/shop/subsystems/attitude-orbit-control-systems/gps-kit.aspx)

FRARSIUTDESDTH D, (Web U1 ~KD3IH)

- Available in two versions customised for the GomSpace NanoDock

ADCS-3 and NanoDock ADCS-6
- No COCOM limitations (export restrictions may apply for some markets)
@ VU731 -)L

D722 3 >R+ —)LIE. Astro- und Feinwerktechnik Adlershof GmbH #t®
RW1 EWSIRA —)L%Z 4 AF1—RICERELE&LUICEDZANSD, > hO—
S—HEHFHRDEDERVBIN, TOFHHIEAEESNTLVRWEZsS, CZCTIEU7D
>3 2IRA —)LARRDFHC DN TCERIR T D,

N

4
—

'
-
<

16. RW1 ( https://www.astrofein.com/2728/dwnld/RW1-180B.pdf)
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FIMREUATDOESDTH D, AEFEE Type A (Web B hKD5IRA)

Parameter Data

Performance: Type A Type B

Angular momentum (@ 8000 rpm]) 5.8104 Nms 1.0-10% Nms
Mominal rotation speed 8000 rpm

Max. rotation speed approx. 16380 rpm
Mominal torque (max. commendable) 23:10* Nm 4-10% Nm

Mechanical:

Mass
wheal s2dg =129
WDE =d5¢g
Dimension
wheal with flange 21 mmx 21 mm x 12 mm
WDE 85 mm x 50 mm x 15 mm
Moment of inertia (rotating mass) 694.5-10-* kgm?* 119.5-10:* kgm?

Electrical:

Voltage 5V
Power consumption
Standby (WDE only) < 0.50 W (WDE for 4 wheels)
< 0,35 W (WDE for 3 wheels)
< 0.25 W (WDE for 1 wheel)

Mominal speed (WDE + single wheel) <0525 W <045 W
Maximum (WDE + single whaal) < 0.625W <0.55W
Data Interfaces: CAN, SPI, R5-232, RS5-485

{others on request)

General:

Operation temperature range -20°C to +50°C
Mon-operation temperature range -40°C to +65°C

Design lifetime 1 year in low earth orbit

Storage time 2 years (incl, up to 240 h of ground operation)

All ights are resarved. Subject to change without prior notice.

® WK NLA

s NIV DHEEIIIEE T D2V DO DY =S —/\RILICERENTLD. U
MU ZBEEETY =S —)\RILAEN . O )IURDER LA Nano Torque
7z I DdmEN DD,

FIMERPUTDESDTHD. (Web B bKD5IH)

- Single axis magnetometer

- Small, reliable, light

- Dipole moment 139 mAm?2

- Physical size 90.5 x 96.9 x 17.2 mm

- Mass 106 g

- Flight proven

37




17. NanoTorque Z

(https://gomspace.com/shop/subsystems/attitude-orbit-control-systems/nanotorque-z-axis-internal.aspx)

@ Kztz>Y
KT (FEECH I DIREOHEZIRE T DEZHA L. 12y ME1—
TAUTAED 2 -ILECERTD.
FIRMAREUTDESDTH D, (Web 1 hKDEIA)
- Small, light, low power
- Digital interface (12C)
- Wide Field-Of-View
- High temperature range
- Flexible mounting (either rear or front mount)
- Delivered with calibration data.
- Elevator unit
- Mass: 3 g
- Size 22 x 11 x 5.5 mm

18. FSS
( https://gomspace.com/shop/subsystems/attitude-orbit-control-systems/nanosense-fss-(1).aspx)

G s tE>Y

iRtz BE. AR—RIDE1—F—-REBICERHEINTND. ULHUA
BETE /A XDOVRWNREICERBL. KDERBE(CHERNT MLzt 35
B#&E U T, BliE NanoSense M315 Z18#9 D,

FRARSIUTDESDTH D, (Web U1 hKD5IH)

- 3-axis magnetometer with a range of up to £800 uT

- Small, reliable, light

- Low power

- Digital interface (12C slave)

- Very low noise

- Integrated temperature sensor

- Mass: 8 g

- Size 23 mm x 20 mm x 8 mm

- Flight proven
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19. NanoSense M315
( https://gomspace.com/shop/subsystems/attitude-orbit-control-systems/nanosense-m315.aspx)

(5) EERX%
BERIEBBRADDEZAIABIVHEZITSERIATALAE, N\vFU— XIEE
TR B,

© BRZRAT A

KIBEMD MPPT HlfHl. UFIALAA/\WFUDFRESIE, EBRAHHDES
BEHE, ERLFIAL—MREOHEEZEIDIERESATLAELT.,
NanoPower P31u ZfE>S, WK DHDATS 3 E&ENH DN, TDOHTE 20
([CRIEDIT/INWFUNR— RECEFENTVDEDTIERL., R—REFDE
DOZAV. JI\wF - (3T B/\vF -1 —)LZEFESIEETD,

20. NanoPower P31u
( https://gomspace.com/shop/subsystems/power/nanopower-p31u.aspx)

NanoPower P31u (. 1~30 W OBNFEZZHF /N TIRIX hOBER™T
[CETENTUVD, NUTILSv > 02 3 > KBEMICER L. SMEDT - b
A2\ —F—=FRAUIUFILAAAEDBZEFRET D,

FRARIUTDESDTH D, (Web U1 ~KD5IH)

- Main Features

- Optimal for 1U and 2U platforms
- Battery voltage 8V
- 20 Wh battery onboard
- Photovoltaic power conversion up to 30 W
- ISS launch compliant version available
Key functionality
- 3 input channels with independent power point setting
- Three different photovoltaic power point options
- Battery under-voltage and over-voltage protection
- Two regulated power buses
- 6 user-controlled output switches w. latching current limiter
- Discrete control of output switches
- Onboard housekeeping measurements
- Interface to battery board NanoPower BP4 and BPX
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- Separation-switch interface with latching mechanism

- Remove-Before-Flight-pin interface

- Onboard lithium ion battery pack

- Onboard microcontroller with I2C interface

- CSP network protocol for seamless integration with other GomSpace
products

@ NvFlU—
INWFU—(F. UFIOLAA)\WFU—D 4 8 2 WHE/RELUTES1—)L
ETRDTLVD BPX ZfE S,

FIMAREUTDESDTHD. (Web B bKD5IH)

- Lithium-ion battery pack for space applications

- Utilizes 18650 lithium-ion cells, 2600 mAh cell (nominal)

- 3 configurations from 2600 to 10400 mAh

- Expandable: Any number of BPX packs can be coupled in parallel or
serial

- Can be configured for nominal voltage ranging up to 29.6 V

- Provides telemetry over 12C (CSP protocol) - voltage, current and
temperature

- Autonomous heater system

- Fits standard PC104

21. BPX ( https://gomspace.com/shop/subsystems/power/nanopower-bpx.aspx)

® KbFEM

K&t (&, NIy > 023> TaERnt)L P110 & 1U @ 1 Edklz
D 2 MDA IFTZBDZE. FHICEETD. S /> R7ZFFPOHASHEHOER.
UHF 8KV SKFRADV > FFHMERESNRVEE CICCNZEREIT D EICKD
T. REEDEXNEZIHD.

FrRfERRE. UTFDESDTHD. (Web 1 bKDEIA)

- 30% efficiency solar cells

- Up to 2.3 Watt in LEO

- Available in 10 variants with

- Integrated magnetorquer of 0.038 Am~2

- Coarse sun sensor

- Temperature sensor

- Operational temperature: -40 °C to +85 °C

- Integrate seamlessly with other GomSpace products

- Multiple panels can be connected in parallel or series.

- Compatible with other vendors CubeSat structures
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22. P110 ( https://gomspace.com/shop/subsystems/power/p110-solar-panel.aspx)
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