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SUBSYSTEMS I POWER

16U SATELLITE
Space Inventor’s 16U satellite is built from our modular subsystems, which pro-
vides the opportunity to configure the satellite for various demanding missions. 
All platform modules are housed within the bottom part of the satellite making 
use of the allowed “tuna can” volumes to house the momentum wheels and one.
 
of the two star trackers. The momentum wheels are covered in reflective ther-
mal blanket in order not to absorb heat from the sun. 

This satellite is available for the geostationary orbit with reduced payload capac-
ity and reduced link speed. The 16U satellite is built with shielded high-reliability 
subsystems where each system has its own radiation shielding, EMI Shielding, 
thermal conduction path, and mechanical support. The 16U satellite platform 
has two deployable solar panels and can be extended with up to 8 deployable 
panels. The ADCS system can provide Nadir or ground tracking whilst optimiz-
ing the power generation by rotating the entire satellite across the bore-axis 
optimizing the solar energy harvesting.

This 16U satellite by Space Inventor is the smallest communication satellite ever 
to go the geostationary orbit.
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16U SATELLITE FOR LOW EARTH ORBIT
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Our 16U satellite is a highly versatile and modular platform. Through various solar 
panel options as well as configuration of guidance, navigation, and control compo-
nents, it can be optimized for very different mission profiles, ultimately leading to 
maximized science output and profitable payload operations. 

While constantly refining and simplifying our avionics designs towards higher reli-
ability, our platform concepts also undergo strong yearly developments. In our ex-
perience, the key to mission success relies on more than just excellent technical 
specifications and high reliability. A significant factor in achieving mission success 
is to have the satellite built and integrated on time for expedient project execution 
and rapid deployment on orbit. 

Our latest platform for 20-30 kg microsatellites is designed as a compact and ex-
tremely capable 2-by-2 unit package allowing more than 12 units of unobstructed 
payload volume. This platform can also be accommodated with a thruster, which 
mildly reduces space for payload. Combined with 3rd party payloads, our solution 
can offer science-grade performance, defense-level reliability, and commercially vi-
able operations.

16U satellite configured for sun 
observation with very large solar 
arrays. Adapted for ESPA ring. 

16U satellite configured for Earth- 
or orbit-oriented pointing with ver-
satile solar panels and maximized 
payload bay.

16 satellite with thruster configu-
ration and double deployable solar 
panels.



16U SATELLITE FOR LOW EARTH ORBIT16U SATELLITE FOR GEOSTAIONARY ORBIT

16U cubesat w. tunacans. 
Optional 8” ESPA ring.
Mass: 30 kg.

PROPERTIES

Guidance: Star Tracker, sun sencors. 
Navigation: RF ranging, Propagation.  
Control: Momentum wheels, electri-
cal/bi-prop propulsion. 
Accuracy: 1 arcsec / 10 meters. 

GNC

Volume: 2-4 U.
Mass: 5 kg.
Power: 25-50 W.

PAYLOAD CAPACITY

Topology: Full dual-string hot  
redudancy. 
Solar panels: 75-150 W.
Battery: 200 Whr and power  
distribution.

POWERPLANT

S-band: full duplex up to 128 kbps.
X-band: downlink up to 2 Mbit/s.
Reliability: Dual redundancy
Compatible with SSC ground net-
work.

COMMUNICATIONS

Quad redudant Cortex-M7.  
Dual redudant Zync-7030.

ON-BOARD COMPUTER

16U cubesat w. tunacans. 
Optional 8” ESPA ring. 
Mass: 30 kg.

PROPERTIES

Guidance: Star Tracker, sun sencors, 
magnetometer.  
Navigation: GNSS, Propagation.  
Control: Momentum wheels, magneto
rquers, electrical/bi-prop propulsion.  
Accuracy: 1 arcsec / 1 meter.

GNC

Volume: up to 12U.
Mass: 10 kg.
Power: 30-150 W.

PAYLOAD CAPACITY

Topology: Full dual-string hot re-
dudancy. 
Solar panels: 75-200 W.
Battery: 200 Whr.

POWERPLANT

S-band: full duplex up to 10 Mbps.
X-band: downlink up to 200 Mbps.
Reliability: Dual redundancy
Compatible with SSC ground  
network.

COMMUNICATIONS

Quad redudant Cortex-M7. 
Dual redudant Zync-7030.

ON-BOARD COMPUTER
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POWER
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The complete Space Inventor power systems suite consisting of the MPPT-P4, BAT-P4, 
PDU-P4 is an agile and effective solution. The power systems provide all functionalities 
needed from maximizing power input from the photovoltaic cells, storing power and pro-
viding unregulated, protected battery voltage to all the individual subsystems.

The power solution is modularised such that the modules can be used in microsatellies 
with 1000 W power demand as well as small university CubeSats.

Suitable for microsatellites with high power and redundancy requirements as well 
as small CubeSats.

Ruggedized enclosure for maximum thermal performance, radiation shielding and 
EMI reduction.

Solar panels - deployable and/or body mounted.

Power simulation and analysis.

Power distsribution unit.
PDU-P4

Battery input voltage of 12-33.6 V.

Two battery input channels with 
combined input current capability of 
25.5 A.

8 output channels or 4 dual redun-
dant outputs per PDU-P4.

PDU-P4 output power capabilities
- PDU-BAT: Up to 720 W 
- PDU-5V: Up to 60W
- PDU-12V: Up to 144 W

Programmable overcurrent and latch-
up protection. 

Interface: Redundant CAN or RS-422.

Redundant MCU cross protection 
feature.

Automatic programmable battery 
protection modes.
 
Programmable on/off timers.
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Battery.
BAT-P4

4/8 Li-Ion 18650 cells. 

14.4V or 28.8V nominal voltage.

Over- and under-voltage protection.

50/100 Wh nominal capacity.

Automatic Cell balancing.

Short-circuit protection.

Always-on ultra-low-power Real Time 
Clock. 

Redundant CAN bus with CSP proto-
col.

Battery backbone connector for re-
dundant battery bus connection and 
daisy chaining.

Inhibit connector for insert-be-
fore-flight and separation switches.

Output power up to 173 W per bat-
tery.
 

MPPT-P4
Maximum power point tracker.

Up to 110W PV input power per 
MPPT.

PV input voltage from Vbat up to 60V 
(23 triple junction cells in series per 
string).

Two MPPT variants:
- 4 channels x 1.2 A input current.
- 1 channel x 5 A input current.

Converter efficiency of 95%.

Each MPPT channel comprises 2 individual 
thermistor inputs.

Data interface: Redundant CAN bus with 
CSP. 

Ruggedized enclosure for maximum ther-
mal performance, radiation shielding and 
EMI reduction. 

Suitable for microsatellites and CubeSats.
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GNC
GUIDANCE, NAVIGATION AND CONTROL
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Space Inventor’s GNC solutions are comprised by our wide range of high-performance, 
rugged and modular AOCS and RF avionics products. The range of modules spans from 
very small CubeSat reaction wheels to large reaction wheels for satellites up to several 
hundred kilograms. 

Furthermore, we manufacture a best-in-class star tracker, integrated fine sun sensors, 
magnetorquers, GNSS modules, RF ranging transceivers, ADCS computers and soft-
ware which we use to configure tailored ADCS and AOCS solutions for both simple 
cubesats and highly advanced science satellites.

Includes fully featured GNC software.

Sensors: sun sensors, gyroscopes, magnetometers, star trackers, GNSS receivers, 
RF ranging transceivers. 

Actuators: momentum wheels, redundant magnetorquer rods, 3rd party ion and bi-
prop thrusters.

The ADCS system provides a variety of pointing modes such as 3-axis internal, na-
dir, sun pointing, ground target tracking, limb pointing, and either of these in combi-
nation with sun pointing optimization.

Performance: < 10 arcseconds pointing and target tracking below 0.3 deg sec. For 
stable pointing, better than 5 arcseconds accuracy can be achieved. Jitter levels 
suitable for science level optical observation missions.
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STR-P4
Star tracker.
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WHL-200
Momentum wheel.

Ultra low jitter.

Momentum storage: 200 mNms  
@ 12.000 RPM.

Automatic motor flux reduction (FOC).

Can bus or RS-422 interface with CSP.

Torque: 25 mNm nominal. Peak 50 mNm.

FSS-P4
Sun sensor w. magnetometer and gyro.

28V unregulated battery voltage supply 
input.

Data interface: CAN bus with CSP. 

2-axis sun direction sensor based on  
quad photodiode array. 

1º precision. 

55º half-cone FoV.

Accuracy (1 sigma) 
- Pitch/yaw: < 1.5 arcsec. 
- Roll: < 10 arcsec. 

Timing - Max Update rate: 5 Hz. 

Time to first Acquisition: 3-10 sec. 

Slew-rate  
- Up to 0.3º/s (full performance). 
- Up to 1.5º/sec (reduced performance). 

Sun exclusion angle: 30º (half cone). 

CAN or RS422 interface. 

Power consumption: 2W. 

Supply voltage: 5V regulated or 7-28V 
unregulated. 

Reliability: 
- Radiation total dose tested COTS parts. 
- Vibration rated for all launch vehicles. 
- 5 years design lifetime. 
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COMMUNICATION
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The spacelink communication system options include a range of transceiv-
ers for VHF, UHF, L-band, S-band and X-band as well as a range of antennas.

The VHF/UHF transceiver is designed for omnidirectional, low-speed fall-
back communications with high efficiency and sensitivity. The L-, S- and 
X-band transceivers are based on a powerful software defined radio plat-
form that offers high data rates and many different modulation options. 

Software-defined radio (TTC-P4). 
- L-band
- S-band
- X-band

UHF/VHF antenna (DMA).
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Modular software-defined radio platform for TTC and payload communication.
TTC-P4

NAME

UPLINK

DOWNLINK

L-BAND S-BAND X-BAND

1626.5– 1675 MHz

1518.0 - 1559 MHz

2025 – 2110 MHz

2200 - 2290 MHz

-

8025-8400 MHz

RX/TX

TX/ RX POWER

OUTPUT POWER

Full duplex

Up 10 Mbps RX and TX

2W

Full duplex

Up 10 Mbps RX and TX

2W

Transmit only

Up to 100 Mbps TX

2W

VERSIONS OF TTC-P4:
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Full duplex.

Channels: 2 receive, 2 transmit.

CCSDS compliant (401.0-B-30).

GMSK or OQPSK - 9600 bps to 10 
Mbps. Up to 100 Mbps with QAM/
ASK.

FEC: Convolutional Coding and Reed 
Solomon.

Modem fully implemented in FPGA 
with DMA.

CSP 2.0 protocol.

16 GB eMMC storage.

256 MB DDR3 RAM.

High-reliability Harwin M80 connec-
tor for power and data Interfaces
- 28V unregulated supply.
- CAN bus.
- LVDS, SpaceWire.
- RS-422.
- Ethernet.
- Four rear-mounted RF connectors 
to front-end module.

Currently, three different RF front-
ends are available. The three TTC 
variant are:

- TTC-SS-P4: Two full duplex S-band 
channels.

- TTC-SL-P4: One full duplex S-band 
channel and one full duplex L-band 
channel.

- TTC-SX-P4: One full duplex S-band 
channel and one X-band transmit 
channel.



OBDH

SPECIFICATIONS I OBDH
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Space Inventor provides various onboard computing platforms suitable for
hot/cold redundancy solutions used for Space Inventor’s subsystems and
management of valuable payloads. We currently offer two OBDH solutions:

OBC-P4: Dual redundant Cortex-M7 system suitable for tasks such as 
guidance, navigation and control as well as housekeeping and
flight planning.

Z7000-P4: Power system on-chip platform based on a Zync-7030 module 
with a 667 MHz dual Cortex-A9 CPU. suitable for demanding applications 
such as software defined radio, signal/image processing, AI etc.
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Zync-7000 OBC.
Z7000-P4

On-board computer based on Xilinx 
Zync 7030  SoC.
 
Dual ARM® Cortex-A9 Main Process-
ing Units 667 MHz.

Memory: 256KB on-chip memory, 
256 MB RAM, 16 GB eMMC mass 
storage.
 
FPGA: 125K programmable Logic 
Cells.

Interfaces: 
- 28V unregulated supply.
- CAN bus.
- LVDS, SpaceWire.
- RS-422.
- Ethernet.

Power consumption: <1.5 W idle. Up 
to 20 W.

Cortex-M7 OBC.
OBC-P4

Four fully independent onboard com-
puter modules in a shared enclosure.

4x ARM® Cortex-M7 Main Processing 
Units.

Memory (per computer): 384 kB 
SRAM, 64 MB SDRAM, 128 MB NOR 
Flash and 2 MB Internal NOR flash.

Interface: Redundant CAN and four 
independent RS-422 outputs.

Ruggedized enclosure for maximum 
thermal performance, radiation 
shielding and EMI reduction.
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SPECIFICATIONS I SOLUTIONS OVERVIEW

16U SATELLITE APPLICATION

SPECIFICATIONS I SOLUTIONS OVERVIEW

TACTICAL COMMUNICATIONS
SATELLITE
Rapid Deployment Tactical Communi-
cations Support for closed-circuit digital 
communication between HQ and field 
operatives.
TACTICAL AND STRATEGIC SIGNAL 
INTELLIGENCE
Detection of threats based on acquired 
radio signals and/or optical observation.

RADER EARTH IMAGING SATELLITE
Earth observation using SAR technolo-
gy enabling observation of points of in-
terest in all weather and lighting condi-
tions.
OPTICAL EARTH IMAGING  
SATELLITE
Optical imaging.

SPACE SITUATIONAL AWARENESS
Detection of space debris and threats or 
unwanted companion satellites.

WILDFIRE MONITORING
Optical imaging for detecting wildfires.

GLOBAL HEAVY TRAFFIC  
MONITORING
Monitor the precise routes of large ships 
and planes using AIS and ADS-B col-
lected from satellites.

ARCTIC ICE MONITORING
Radar imaging of ice edges in the arctic.
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TECHNOLOGY DEMONSTRATION
(IOD) 
In-orbit demonstration of new space
technologie to achieve TRL9 on a
cost-effective platform. 

HELIOPHYSICS OBSERVATION
Stellar observation, sun monitoring.

GENERAL PURPOSE OPTICAL
IMAGING PLATFORM
Microsatellite imaging platform that
can be tailored for different science
or tech demo applications.

EXTRATERRESTRIAL MISSIONS
Platform for lunar and Mars missions.

BRING-INTO-USE
Pre-cursor missions to large communi-
cation platforms or constellations.

SMALL GEOSTATIONARY PLAT-
FORMGeostationary platform for e.g. BIU
services or debris and companium
monitoring.

VDES, AIS, ADS.B
Ship or air traffic surveillance.

IOT
Internet of Things network for sensor 
data acquisition from space.

STORE-AND-FORWARD
Private file transfer network.
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WHO ARE WE?

SATELLITE FROM 10-200 KG ON A COMMON  
PLATFORM

OUR DESIGN PHILOSOPHY

EXPERIENCE IN SPACE
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All Space Inventor modules are designed to be expandable with respect to both ca-
pacity, performance and redundancy by aggregating multiple identical units thus 
enabling us to cater to the demands ranging from geostationary satellite platforms 
and even the smallest microsatellites using modules from a single product line.

Space Inventor builds satellites of different classes using our modular avionics 
where each functional unit is enclosed with its own thermal management, radia-
tion shielding, power conditioning and command and telemetry handling.
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Space Inventor is a satellite manufacturer focusing on providing microsatellites in 
the range from 10 kg to 200 kg using a modular and scalable platform where high 
performance, reliability and innovation form the common denominator.

Space Inventor’s team has 250+ years combined experience in the space industry. 
Our mission is to tirelessly challenge our predisposed limitations for satellite engi-
neering and create beauty and innovation in space technology.

Space Inventor is experienced in the full life cycle of space missions from planning 
through concept development, satellite manufacturing, launch and operations.
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