
Technology Watch Report: BAE Systems 
(Manassas, VA) 
1. Core Technology Portfolio: The Critical Enabler for Clandestine 
Programs 

1.1. Foundational Capability: A Trusted National Asset in Radiation-Hardened 
Microelectronics 

The BAE Systems facility located in Manassas, Virginia, operates not merely as a commercial 
enterprise but as a strategic national asset, forming a critical node in the U.S. defense industrial 
base. Its foundational capability is the research, development, and production of 
radiation-hardened (rad-hard) microelectronics, a technology indispensable for the survival and 
function of military and intelligence assets in the harsh environment of space. The significance 
of this facility is formally codified by its certification as a U.S. Department of Defense (DoD) 
Category 1A Microelectronics Trusted Source. This designation, granted through the Defense 
Logistics Agency's (DLA) rigorous validation process, represents the highest level of trust the 
DoD can bestow upon a microelectronics supplier. It certifies the Manassas facility across the 
entire lifecycle of sensitive integrated circuit production, including design, aggregation, 
packaging, assembly, and testing, ensuring an unimpeachable chain of custody for the nation's 
most critical electronic components. 
This trust is built upon a multi-decade legacy of world-leading expertise in developing 
Application Specific Integrated Circuits (ASICs) and System-on-Chip (SoC) solutions 
engineered to perform reliably under extreme conditions. The space environment presents a 
dual threat to electronics: extreme temperature fluctuations ranging from -55°C to 125°C and a 
constant bombardment of ionizing radiation that can degrade performance or cause 
catastrophic failure. BAE Systems' core competency is the mitigation of these effects through a 
combination of specialized manufacturing processes and radiation-hardened-by-design (RHBD) 
techniques. This expertise is not theoretical but has been proven across generations of national 
security, civil, and commercial space missions, with BAE's rad-hard electronics having been 
integral to programs from the Apollo 11 mission to four generations of NASA's Mars Rovers. 
This long and successful history establishes the Manassas facility as the preeminent, and in 
many cases, the only domestic supplier capable of meeting the stringent reliability and 
assurance requirements for long-duration, mission-critical space operations. 

1.2. The Clandestine Mandate: Successor to the CFR Control System Program 

The strategic importance of BAE Systems' Manassas facility is most acutely understood when 
framed within the context of the clandestine U.S. advanced aerospace initiative to develop a 
platform powered by a Compact Fusion Reactor (CFR). Intelligence analysis indicates with high 
confidence that BAE Systems was selected as the successor contractor to Freescale 
Semiconductor for the development of the CFR's revolutionary control system following the loss 
of the original 20-person integration team in the March 2014 disappearance of Malaysia Airlines 
Flight 370. This event precipitated a strategic crisis, creating a single point of failure for a 
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program assessed to be of "nation-defining importance". 
The technical demands of the platform's operational mode, termed the "Trivergence Protocol," 
presented an unprecedented computational challenge. The control system required a custom, 
radiation-hardened SoC capable of managing a real-time, multi-body, chaotic dynamics problem 
with extreme latency, throughput, and processing requirements. The state-of-the-art rad-hard 
processors available in 2014, such as BAE's own RAD750, were orders of magnitude too slow 
to meet this demand. The loss of the Freescale team, which possessed an irreplaceable 
package of patented intellectual property and integrated architectural knowledge, was therefore 
a "decapitating blow" to the program's immediate viability. 
In the wake of this catastrophic supply chain failure, the program required a new partner with 
not only the unique technical capabilities to develop a next-generation, rad-hard SoC from the 
ground up but also the institutional security and trust to be brought into a highly 
compartmentalized program of the highest classification. BAE Systems' Manassas facility was 
the only entity in the U.S. industrial base that met these stringent criteria. The selection of BAE 
was therefore not the result of a standard competitive procurement process; it was a strategic 
imperative. The situation was analogous to a patient requiring a highly specialized organ 
transplant for which there is only one viable donor. The combination of BAE's unique technical 
mastery of rad-hard electronics and its status as a DoD Category 1A Trusted Source made it the 
only partner capable of salvaging the multi-billion-dollar clandestine program. This reframes 
BAE's role from that of a simple contractor to a critical national security partner of last resort, 
tasked with reconstituting the technological centerpiece of a top-secret strategic initiative. 

2. Key Technical Personnel & Recent Activity (2020-Present) 

2.1. The Management Layer: Orchestrating Classified Development 

The public-facing leadership structure for the Space Systems portfolio at the Manassas facility 
provides the strategic framework within which the technical teams operate. Analysis of corporate 
communications and professional job postings reveals a hierarchy of management roles 
specifically designed to oversee the development of complex, high-reliability space electronics. 
Key positions such as the Portfolio Engineering Lead (PEL) and Program Engineering 
Manager (PEM) are consistently advertised for the Manassas site. These roles are tasked with 
leading large, matrixed teams of engineers, managing the full program lifecycle from conception 
to delivery, and ensuring strict adherence to company and customer processes for both new 
business proposals and program execution. The requirement for high-level security clearances, 
often Top Secret/SCI with active polygraph, is a standard feature of these management-level 
postings, confirming their direct oversight of sensitive national security programs. 
While these managers are not typically the hands-on inventors, their public statements provide 
the official narrative and strategic direction for the division's R&D efforts. Senior figures like 
Dave Rea, Director of On-board Processing and Advanced Technology, and Ricardo Gonzalez, 
former Director of Space Systems, have served as the public voice for the division's 
technological evolution. Their commentary on the generational leaps in performance from the 
legacy RAD750 processor to the RAD5545 and the developmental RAD510 computer 
establishes the public-facing roadmap of the company's capabilities. These statements, which 
emphasize exponential improvements in processing power, size, weight, and power (SWaP) 
efficiency, and the ability to enable new missions requiring autonomous operation and on-board 
image processing, define the strategic vectors that guide the work of the underlying technical 
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teams. 

2.2. Identifying the Technical Leads: Navigating Compartmentalization 

Identifying the specific lead ASIC designers and engineers directly responsible for a highly 
classified program like the CFR control system via open sources presents a significant analytical 
challenge. A systematic search of public patent records from 2020 to the present reveals a 
pattern that is itself a significant finding: many of BAE Systems' most recent, unclassified 
patents for microelectronics innovations list inventors based at the company's facilities in New 
Hampshire (Nashua, Merrimack) and Massachusetts, with a conspicuous scarcity of inventors 
explicitly located at the Manassas, Virginia, site. This pattern does not suggest a lack of 
technical talent at Manassas, but rather points to a deliberate strategy of geographic and 
functional compartmentalization. The unclassified, patentable research and development 
appears to be centered in the New England facilities, creating a public-facing record of 
innovation. The Manassas facility, as the DoD's premier Trusted Source, is then focused on the 
application, integration, production, and testing of these technologies for its most sensitive and 
highly classified government programs. This structure creates a natural and effective 
counter-intelligence firewall, preventing the specifics of a "black" program from being 
inadvertently exposed through public intellectual property filings. 
Given this compartmentalization, alternative methods are required to identify the senior 
technical talent at the Manassas facility. Leadership roles within the key professional societies 
and technical conferences that govern the field of radiation effects serve as a reliable proxy for 
identifying individuals with recognized seniority and expertise. Two such individuals have been 
identified as key nodes within this community: 

● Megan C. Casey, who serves as a Senior Member-at-Large on the IEEE Radiation 
Effects Steering Group (RESG), the primary body that provides policy and planning for the 
Nuclear and Space Radiation Effects Conference (NSREC). Her publication record, 
though primarily affiliated with NASA, demonstrates deep expertise in single-event effects 
(SEE) on advanced ASICs and memory devices, including work on 22 nm fully-depleted 
silicon-on-insulator (FD-SOI) technology. 

● Andrew Kelly, who is listed as the Local Arrangements Chair for the 2025 IEEE NSREC. 
His professional profile and publication history indicate a focus on SEE hardening and 
radiation evaluation of microprocessors, including work on the RAD750. 

While their specific, day-to-day project work is not publicly disclosed, their prominent roles in the 
leadership of the premier conference for their technical discipline confirm their status as senior 
experts within the BAE Systems Manassas organization. They represent the caliber of technical 
leadership required to execute a program with the complexity of the CFR control system. 
The following table provides a consolidated view of the key identified personnel, linking their 
roles to their most recent and relevant public-facing activities. This creates a baseline "who's 
who" of the Manassas Space Systems ecosystem, providing an evidence-based foundation for 
the subsequent analysis of the division's R&D vectors. 
Name Assessed Role / Title Key Activity (Date) Technical Significance 
Dave Rea Director, On-board 

Processing & 
Advanced Technology 

Public statement on 
RAD5545 SBC (Aug 
2017) 

Articulated the strategic 
leap to the RAD5545, 
emphasizing a >10x 
performance increase 
to enable autonomous 
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Name Assessed Role / Title Key Activity (Date) Technical Significance 
and high-throughput 
missions. 

Ricardo Gonzalez Former Director, Space 
Systems 

Public statement on 
RAD510 SoC (Aug 
2021) 

Announced the 
next-generation 
RAD510, highlighting 
its software 
compatibility with the 
RAD5545 and a focus 
on continued 
performance gains. 

Megan C. Casey Senior 
Member-at-Large, IEEE 
RESG 

Ongoing leadership 
role in IEEE Radiation 
Effects community 
(2025) 

Holds a key leadership 
position in the primary 
professional body for 
radiation effects, 
confirming senior 
expertise in the field. 

Andrew Kelly Local Arrangements 
Chair, NSREC 2025 

Conference leadership 
role for NSREC 2025 

Serves in a key 
organizational role for 
the premier technical 
conference on space 
radiation effects, 
indicating senior status 
and deep community 
integration. 

3. Analysis of R&D Vectors: A Trajectory Aligned with Extreme 
Requirements 

3.1. The Public-Facing Roadmap: From Giga-Operations to Tera-Operations 

The public-facing R&D trajectory of BAE Systems' Manassas division demonstrates a clear, 
consistent, and aggressive vector toward massively increased computational density and power 
efficiency in its radiation-hardened processors. This evolution can be charted as a 
multi-generational roadmap, with each new product family delivering an order-of-magnitude 
improvement in performance. This progression is publicly framed as a response to the growing 
demands of the commercial and civil space sectors, which require more capable on-board 
processing for autonomous operations, high-resolution sensor data management, and complex 
communications payloads. 
The roadmap begins with the legacy RAD750® processor, a 250 nm or 150 nm device that 
became the workhorse of the space industry for over a decade, powering missions like the Mars 
Rovers. The next major leap was the introduction of the RAD5545™ single-board computer 
(SBC), based on a 45 nm silicon-on-insulator (SOI) process. BAE Systems explicitly marketed 
this platform as delivering more than ten times the performance of the fastest RAD750, with a 
quad-core Power Architecture® design capable of up to 5.6 giga-operations per second (GOPS) 
and 3.7 giga-floating-point operations per second (GFLOPS). This was followed by the 
development of the RAD510™ System-on-Chip (SoC), also on a 45 nm process, designed as a 
modern alternative to the RAD750 that doubles its performance for a similar power budget. 
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The current and future trajectory is defined by the RH12™ technology, which represents a 
strategic move to a 12 nm process node. This transition to a commercial-grade deep submicron 
process enables a dramatic increase in transistor density, allowing for a corresponding increase 
in functionality and processing speed at significantly reduced power consumption per operation. 
This public roadmap illustrates a relentless drive toward higher performance and greater 
integration, creating ever more powerful and efficient SoCs for the space domain. 

3.2. Mapping the R&D Vector to the Clandestine Requirement 

While the public roadmap is justified by commercial and civil mission needs, its trajectory aligns 
with remarkable precision to the unique and extreme requirements of the clandestine CFR 
program's "Trivergence Protocol" control system. The technical specifications for this system, 
detailed in the provided intelligence, define a computational problem that was effectively 
unsolvable with the technology available in 2014. The core requirements were a control loop 
latency of less than 20 microseconds (<20~\mu s), an aggregate sensor data throughput 
exceeding 300 thousand frames per second (>300~kfps), and a staggering processing load of 
0.5 to 2.0 Teraflops (TFLOPS). 
The state-of-the-art rad-hard processor at the time of the program's crisis was the BAE 
RAD750. With performance measured in the hundreds of MIPS (millions of instructions per 
second), it was approximately 70 times too slow to handle the TFLOPS-level (trillion 
floating-point operations per second) processing load demanded by the Trivergence Protocol's 
real-time, multi-body physics calculations. This created a massive and critical capability chasm. 
The subsequent, accelerated development of the multi-core RAD5545 and the strategic push 
toward the 12 nm RH12 ASIC platform cannot be viewed as a mere coincidence or a standard 
product refresh cycle. This R&D vector represents a direct, tangible, and sustained effort to 
close that exact capability gap. The focus on multi-core SoC architectures, high-speed SerDes 
interfaces like RapidIO and SpaceWire, and the exponential increase in raw computational 
power are all necessary prerequisites to solving the specific control problem posed by the CFR 
platform. 
The following table provides a direct, quantitative comparison of the Trivergence Protocol's 
requirements against the public capabilities of BAE Systems' processor generations. This 
visualization starkly illustrates the capability gap that existed in 2014 and the subsequent R&D 
vector that was necessary to bridge it. 
Performance Metric Trivergence Protocol 

Requirement (c. 2014) 
BAE RAD750 
Capability (c. 2014) 

BAE RAD5545 / RH12 
Vector 

Processing Load 0.5 - 2.0 TFLOPS \sim 266 MIPS (\sim 
0.0002 TFLOPS) 

>10\times RAD750; 
path to TFLOPS 

Latency <20~\mu s Application Dependent High-speed on-chip 
interconnects (RapidIO) 

Throughput >300~kfps Application Dependent >40~Gb/s I/O 
throughput 

Process Node Custom SoC Required 250/150~nm 45~nm \rightarrow 
12~nm 

3.3. Assessment of CFR Portfolio Inheritance 

The direct and sustained alignment of BAE Systems' public R&D trajectory with the specific and 
extreme technical requirements of the CFR control system provides a powerful, evidence-based 
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rationale for a definitive assessment. It is concluded with HIGH CONFIDENCE that the BAE 
Systems Space Systems division in Manassas, Virginia, inherited the Compact Fusion Reactor 
control system portfolio following the 2014 crisis. The development of the successor SoC likely 
commenced in the 2015-2016 timeframe, allowing for a period of programmatic damage 
assessment, requirements re-evaluation, and secure contracting. The public rollout of the 
RAD5545 platform in the subsequent years served as the unclassified manifestation and 
technological validation of the underlying multi-core, high-performance architecture that was 
being developed in parallel to meet the far more demanding needs of the clandestine program. 

4. Indicators & Warnings: Anomalous Signals of a Classified 
Requirement 

4.1. Indicator: Strategic Realignment of the National Microelectronics Industrial 
Base 

A primary indicator of a clandestine requirement driving BAE's activities is a major strategic shift 
in the U.S. national microelectronics industrial policy, for which BAE is a central actor. In 
January 2022, BAE Systems announced a $60 million contract to leverage Intel Corporation's 
commercial foundry for the development of next-generation radiation-hardened-by-design 
(RHBD) microelectronics. This is not a standard R&D award; it is a high-level strategic initiative 
executed under the Cornerstone Other Transaction Authority, a flexible contracting vehicle used 
for critical national security prototypes. The program involves a consortium of key players, 
including DARPA and Sandia National Laboratories, signaling a coordinated, national-level 
effort. 
The program's stated purpose is to "expand onshore access to state-of-the-art microelectronics 
technology" because this capability is "available through limited sources in the U.S.," leading to 
"supply chain challenges". This public justification is a direct and unambiguous echo of the 
strategic vulnerability that was catastrophically exposed by the 2014 loss of the singular, 
irreplaceable Freescale Semiconductor team. The MH370 incident was not just a programmatic 
setback; it was a strategic shock that revealed a nation-defining clandestine program was 
dependent on a small, vulnerable, and partially non-U.S. team. This exposed a critical flaw in 
the U.S. defense industrial base's ability to produce the bespoke, high-performance SoCs 
required for next-generation strategic systems. A rational state actor, faced with such a failure, 
would take decisive action to mitigate this vulnerability and re-shore the essential capability. The 
BAE-Intel contract and associated DoD initiatives are precisely those actions. They represent a 
direct, tangible, and public consequence of a secret disaster, creating a resilient, domestic 
supply chain for the exact class of technology that was compromised in 2014. This allows for a 
direct causal line to be drawn from the clandestine event to the public industrial policy decisions 
of the following decade. 

4.2. Indicator: Persistent Demand Signal for Specialized Human Capital 

A continuous analysis of BAE Systems' professional hiring patterns for its Manassas facility 
reveals a persistent demand signal for a unique and specific combination of engineering 
skillsets that directly align with the challenges of the Trivergence Protocol control system. The 
requirements detailed in job postings go far beyond the needs of a typical satellite electronics 
program. 
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First, nearly all relevant engineering and program management positions within the Space 
Systems division require high-level security clearances, frequently a Top Secret/SCI clearance 
with an active polygraph, indicating that the work is deeply integrated with the most sensitive 
national security and intelligence community missions. Second, beyond the clearance 
requirement, the necessary technical expertise is highly specialized. Job postings do not simply 
call for ASIC or digital design experience; they consistently specify a need for expertise in "high 
performance computing (HPC)", "real-time" systems, and the design and verification of 
"multi-core" processor architectures. 
This unique combination of requirements—extreme security, high-performance computing, and 
real-time multi-core design—is a precise fingerprint for the computational problem described in 
the provided intelligence. The Trivergence Protocol requires the real-time management of a 
chaotic, multi-body plasma physics problem, a task that falls squarely in the domain of 
high-performance scientific computing, not standard command and data handling. The 
persistent and targeted recruitment of personnel with this specific and rare combination of skills 
constitutes a clear and ongoing demand signal for a talent pool far exceeding the needs of 
conventional satellite processing, pointing directly to the existence of a program with 
extraordinary computational requirements. 

4.3. Warning: Absence of Public-Facing Technical Disclosure 

A final warning indicator is the conspicuous absence of deep-dive technical publications from 
Manassas-based engineers detailing the design and architecture of their most advanced SoC 
products. While BAE Systems issues high-level press releases and product datasheets for 
platforms like the RAD5545 and the forthcoming RH12 technology, a systematic search of the 
proceedings for the premier technical conferences in the field—such as the IEEE Nuclear and 
Space Radiation Effects Conference (NSREC) and the Government Microcircuit Applications & 
Critical Technology Conference (GOMACTech)—reveals a lack of detailed papers that break 
down the circuit design methodologies, verification techniques, performance modeling, or 
specific radiation-hardening strategies for these flagship products. 
This "signature of silence" is anomalous for a company that is also a commercial leader. In the 
commercial semiconductor industry, publishing such work is a standard practice used to 
establish technical credibility, attract top talent, and drive industry standards. The decision to 
withhold these details for its most advanced rad-hard platforms suggests that the primary 
customer's requirements are not commercial marketing but operational security and 
non-disclosure. The technology is clearly being developed, produced, and deployed, as 
evidenced by public announcements of product deliveries. However, the "how"—the specific 
architectural innovations and design trade-offs that enable its performance—is being 
deliberately shielded from public view. This is the expected posture for a program where the 
core intellectual property is classified because it was developed to meet the requirements of a 
secret, mission-critical application. 
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