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Curvalux
The world's most innovative 

multi-beam phased array 
wireless broadband access 

system. 

Saturn Satellite 
Networks  

The world's first space qualified 
small GEO satellite with an all 

digital payload. 

Air Space IX



Saturn Satellite Networks Proprietary

Market Opportunity

• Global Gbps growing at lower prices
• Satellite transponder leasing flat
• Market need diverging
• Satellites have grown 10x in power over 20 years. 
• Opening- small GEOsat: National coverage & 

Large sat economics
• Total user cost still favors GEO
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Saturn Satellite Networks Proprietary

Value Proposition - Deliver the most affordable 
access to National Space Communications

NationSat tailored to a Country’s Coverage – Not 1/3 of the Earth 
as-is Traditional Satellites

Substantially less the power (1/4), mass (1/3)  and cost (1/2) of 
equivalent satellite systems

Faster time to market 

Digital Payloads and Hyper Integrated Satlets enable the higher 
efficiency system

Substantially improved Cash Flow

Use or disclosure of the data contained on this sheet is subject to the restriction on the title page of this report // SEAKR Proprietary 21 

DCB Features 

�System concept consists of fully scalable 
system from 8 to 96 RF Inputs/Outputs per box 
• Box interconnect capabilities allows fully cascaded 

architecture for multiple box payloads 
�State of the art technology ADDA™ ASIC 

provides high speed data conversion, large 
spectrum IO 
• 2.0 – 2.5 GHz of spectrum per port can be 

channelized and fully routed 
• Direct RF Sampling 0-30 GHz 

�Highly integrated custom ASIC that supports analog to digital 
conversion, digital signal processing, digital interconnect mesh 
network, and digital to analog conversion 
• Reduces recurring cost and power consumption by combining analog data 

conversion and channelization into one compact IC 
• Increase reliability with reduced part count over traditional architectures 

with discrete ADCs and DACs 
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• Prime Contractor and System Integration: Saturn Satellite Networks, Inc. (SSN)  
• Antenna Feed Assembly: Custom Microwave Incorporated (CMI) (Appendix B) 
• Antenna Mesh Reflector: TenDeg LLC (Appendix C) 
• Digital Channelizer Beamformer (DCB): SEAKR Engineering Inc. (Appendix A) 
• Bus Systems: NovaWurks Inc. (Appendix D) 

 
 

 
Figure 1 – NationSat HTS Satellite 
 
2.2 Bus  
NovaWurks. Each HISat is identical except for battery elements. The HISat current generation design has 
some limited duration flight heritage to date on three DARPA programs. The most recent flight experience 
is the eXCITE mission, which flew at end of 2018 (Figure 2). 
 

 
Figure 2  Photograph of a HiSat and the HiSat based eXCITE satellite flown December 2018 
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5.2. Bus�
The�platform�for�NationSat�is�based�on�the�innovative,�modular�“HISat”�bus�from�NovaWurks.��
Each�HISat�is�identical�except�for�battery�elements.��The�HISat�current�generation�design�has�
some�limited�duration�flight�heritage�to�date�on�two�DARPA�programs,�and�additional�flight�
experience�is�anticipated�with�an�upcoming�mission�by�the�end�of�2018.���

�
Figure 2 – A HISat and a Three-HISat Configuration 

 
Source:�NovaWurksNovaWurks�website�

�

Where�practicable,�NovaWurks�are�utilizing�existing�units�and�components�in�the�HISat.��For�the�
components�and�assemblies�done�in-house�by�NovaWurks,�the�development,�qualification,�and�
life-testing�are�on�track�for�this�stage�of�the�program.�

Suppliers�for�hardware�not�being�produced�by�NovaWurks�are�well-established�companies�with�
space�flight�experience,�and�the�majority�of�this�hardware�has�flight�heritage,�or�is�a�design�
evolution�from�flight�proven�components.�

The�common�HISat�modular�architecture�is�inherently�robust,�with�more�redundancy�in�most�subs�Source:�NovaWurks�website�

System�functions�than�is�typical�for�a�traditional�GEO�satellite.���
Source:�NovaWurks�website�

�

The�unique�concept�for�the�HISat�thermal�architecture�should�provide�an�advantage�in�terms�of�
bus�operation.��The�thermal�control�system�has�not�been�fully�flight�proven,�however�this�is�a�
key�objective�of�the�upcoming�mission�in�Q4�of�2018.��As�the�program�progresses�to�PDR,�
detailed�design�work�will�be�completed,�and� further�verification�of�the�capability�and�
performance�of�the�extended�length�connections�between�the�HISats�will�be�provided.�

�The�payload�thermal�accommodation�is�a�more�traditional�heatpipe�panel/�radiator�scheme,�
which�poses�very�low�risk�as�long�as�dissipation�budgets�are�managed�to�their�allocations.��
Further�work�remains�to�complete�the�detailed�baseline�design.�

The�structural�design�for�the�HISat�implementation�of�NationSat�also�incorporates�unique�
features�of�the�HISat�design.��In�particular,�the�non-linear�aspect�of�this�design�is�novel.��
NovaWurks�indicated�they�have�performed�substantial�testing�to�demonstrate�structural�
integrity�and�stability�for�this�system,�and�Stellar�expects�the�program�analysis�and�test�for�the�
NationSat�specific�configuration�will�verify�the�adequacy�of�this�design.���

NationSat�control�and�propulsion�system�elements�are�generally�evaluated�as�low�risk,�and�
although�the�bearings�for�the�wheels�and�solar�array�drive�need�to�complete�extended�life�test�
for�the�10-year�mission�of�NationSat,�this�is�not�seen�as�a�major�risk.��Saturn�plans�to�launch�

 

 
 

 

Hyper Interactive Satlet
(HISAT)

Digital Payloads
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Business Model

• Sell limited number of models - mass produced
• Selected Vertical Integration 
• Build in customer “unique features” with software
• Customers can choose traditional sale vs “lease” 
• First launch 1Q2021
• Anticipate increased  competition in mini GEO
• Saturn has minimal overlap with traditional and 

new COTS entrants
• Saturn is ramping up manufacturing to 6+ / year
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FIRST LAUNCH 1Q2021


