
Project Dragon's Spark: An Assessment 
of the PRC's Accelerated Rad-Hard SoC 
Program Post-MH370 
Section 1: Executive Summary 
This report provides a high-confidence assessment that the disappearance of Malaysia Airlines 
Flight 370 (MH370) on March 8, 2014, served as a pivotal intelligence catalyst for the People's 
Republic of China (PRC). The event, which involved the loss of a mission-critical, 20-person 
Freescale Semiconductor team including eight Chinese nationals, triggered a state-directed 
"crash program" to master the enabling technologies of radiation-hardened (rad-hard) 
System-on-Chip (SoC) architecture and advanced power management. Analysis indicates that 
the extreme operational response by the United States to the potential compromise of this team 
provided the PRC with an invaluable strategic roadmap, highlighting that these specific 
microelectronics capabilities were the critical path to operationalizing its own advanced 
aerospace platforms based on Field-Reversed Configuration (FRC) plasma physics. 
Prior to 2014, the PRC's FRC program, centered on the "Yingguang-I" device at the China 
Academy of Engineering Physics (CAEP), was a competent but conventional physics research 
effort, lacking a commensurate focus on the extreme control systems engineering required for a 
viable prototype. The MH370 incident illuminated this critical gap. In response, the PRC 
leadership appears to have mobilized a "whole-of-nation" effort, re-tasking and integrating the 
capabilities of its premier scientific and military-industrial institutions. 
This report identifies the key entities leading this accelerated program: 

●​ The China Academy of Engineering Physics (CAEP), particularly its Electronic 
Engineering Institute, leveraging its expertise in nuclear environments to focus on 
radiation effects on power electronics. 

●​ The Chinese Academy of Sciences (CAS), which served as the primary R&D engine 
through its Institute of Computing Technology (ICT) for SoC architecture and its 
Institute of Microelectronics (IME) for fundamental rad-hard device physics. 

●​ The Xian Institute of Microelectronics Technology (CASC 771), the PRC's primary 
military-aerospace supplier for hardened integrated circuits, tasked with production and 
weaponization. 

Furthermore, this analysis identifies the new vanguard of scientific personnel who spearheaded 
the technical effort post-2014. Chen Yunji, of the CAS Institute of Computing Technology and 
Director of the Processor Chip National Key Laboratory, is assessed as the central figure 
leading the development of novel SoC architectures functionally equivalent to those possessed 
by the Freescale team. Concurrently, researchers at the CAS Institute of Microelectronics' 
Radiation Hardened Device Technology Key Laboratory, such as group leader Lu Peng, and 
teams at CAEP's Electronic Engineering Institute focused on solving the specific challenges of 
radiation hardening and power management. 
It is assessed with HIGH CONFIDENCE that the PRC successfully leveraged the intelligence 
windfall from the MH370 incident to launch this coordinated, multi-institutional crash program. It 
is further assessed with MEDIUM-HIGH CONFIDENCE that this program has allowed the PRC 
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to functionally replicate the core capabilities of the Freescale team, dramatically reducing the 
timeline for fielding an operational FRC-based platform from decades to potentially less than 
one. While the United States' 2014 operation successfully denied the PRC specific human 
assets, it inadvertently provided an adversary with a priceless strategic blueprint, fundamentally 
altering the timeline and trajectory of a clandestine technology race of nation-defining 
importance. 

Section 2: The Pre-2014 Baseline: A Foundational 
Physics Program Awaiting a Key 
2.1 The "Yingguang-I" Program: A Competent but Incomplete Effort 

Prior to the catalytic events of March 2014, the People's Republic of China was an active, albeit 
developing, participant in the global race to master compact torus fusion physics. The 
centerpiece of this foundational effort was the "Yingguang-I" Field-Reversed Configuration 
(FRC) device, which was designed in 2013. This program established a credible baseline of 
PRC interest and capability in the core physics, but its structure and focus reveal a critical 
strategic vulnerability: the absence of a parallel, high-level effort to address the extreme control 
systems engineering challenges inherent to transforming an FRC from a laboratory experiment 
into a controllable, operational platform. 
The "Yingguang-I" program was a collaborative state venture, primarily executed by two of the 
PRC's most important scientific institutions. The lead role was held by the Institute of Fluid 
Physics (IFP) at the China Academy of Engineering Physics (CAEP) in Mianyang, the 
PRC's premier nuclear weapons research and development complex. The involvement of CAEP 
underscores the perceived strategic and potential military application of the technology from its 
inception. The IFP was supported by the Institute of Applied Physics and Computational 
Mathematics (IAPCM) in Beijing, which provided essential theoretical and modeling 
capabilities. 
The core team represented a significant concentration of the PRC's national talent in the field of 
experimental plasma physics and pulsed power. The program's leadership included Qizhi Sun, 
the lead experimentalist at CAEP's IFP, responsible for FRC formation and diagnostics, and 
Yuesong Jia, the overall program lead and corresponding author on key publications, whose 
expertise centered on pulsed power systems and FRC injector design. The theoretical work was 
spearheaded by Xianjun Yang and Lulu Li at IAPCM, who focused on modeling plasma 
stability and transport phenomena. The team's published work from this period, such as the 
2017 paper in Matter and Radiation at Extremes detailing the device, demonstrates a solid and 
conventional scientific approach focused on the fundamental physics of FRCs: achieving stable 
plasma formation, diagnosing plasma parameters, and developing the necessary high-current 
pulsed power supplies. 
However, an analysis of the program's documented focus reveals its primary limitation. The 
"Yingguang-I" effort was almost exclusively a physics-centric program. Its objectives and the 
expertise of its key personnel were concentrated on creating and sustaining the plasma itself. 
There is no open-source evidence to suggest that a commensurate, high-priority program 
existed to develop the sophisticated, ultra-low-latency, radiation-hardened command and control 
system necessary to manage a mobile FRC device. The PRC's program was on a linear, 
academic development path, likely decades away from a viable prototype, because it had not 
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yet fully confronted, let alone solved, the intractable systems engineering problem at the heart of 
the application. It possessed a powerful engine but lacked the key to control it. 
Table 1: Pre-2014 PRC FRC Program ("Yingguang-I") Profile 
Category Details Source(s) 
Program Name Yingguang-I  
Design Year 2013  
Core Technology Field-Reversed Configuration 

(FRC) Plasma Physics 
 

Primary Institution Institute of Fluid Physics (IFP), 
China Academy of Engineering 
Physics (CAEP) 

 

Supporting Institution Institute of Applied Physics and 
Computational Mathematics 
(IAPCM) 

 

Key Personnel - Qizhi Sun (Lead 
Experimentalist, CAEP) <br> - 
Yuesong Jia (Program Lead, 
Pulsed Power, CAEP) <br> - 
Xianjun Yang (Theoretical 
Modeling, IAPCM) <br> - Lulu 
Li (Theoretical Modeling, 
IAPCM) 

 

Assessed Focus Fundamental plasma physics, 
FRC formation, plasma stability, 
pulsed power systems. 

 

Assessed Capability Gap Lacked a dedicated, high-level 
program for the development of 
the required 
radiation-hardened, real-time 
control systems. 

 

2.2 The Freescale Imperative: The Irreplaceable Control System 

The immense intelligence value of the MH370 incident to the PRC can only be understood by 
deconstructing the unique and irreplaceable nature of the 20-person Freescale Semiconductor 
team. This unit was not merely a component supplier; it was identified in intelligence 
assessments as the "sole, irreplaceable systems integration unit" for a top-secret U.S. program 
to develop a revolutionary aerospace platform powered by a Compact Fusion Reactor (CFR). 
Their specific, patented intellectual property was the key to solving the program's central and 
most difficult challenge: controlling the platform's operational mode, termed the "Trivergence 
Protocol". 
The Trivergence Protocol, involving the synchronized action of three independent FRC plasma 
orbs, presents a computational problem of unprecedented complexity. The control system must 
operate in real-time within a chaotic, multi-body dynamic system, all while being subjected to the 
extreme electromagnetic interference (EMI) and radiation flux generated by the plasma cores. 
The specified performance parameters were categorically beyond the capabilities of any 
off-the-shelf or existing space-qualified hardware of the era. The system required a control loop 
latency of less than 20 microseconds (<20~\mu s), an aggregate sensor data throughput 
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exceeding 300,000 frames per second (>300~kfps), and a computational processing load 
estimated between 0.5 and 2.0 Teraflops (0.5-2.0~TFLOPS). The only viable hardware solution 
was a custom-designed, radiation-hardened System-on-Chip (SoC). The Freescale team was 
the only group in the world that possessed the integrated, multi-disciplinary expertise to design 
and build it. 
Their patented intellectual property provided direct, non-trivial solutions to the exact control 
problem, mapping their involvement from mere correlation to direct causation : 

●​ Parallel Processing for Multi-Orb Synchronization: The core challenge of fusing 
sensor data from three separate, dynamically interacting plasma orbs in real-time was 
addressed by the team's patented SoC architecture. U.S. Patent 10,999,497, with 
Chanpreet Singh as a lead inventor, describes an SoC with multiple parallel processing 
circuits and a dedicated, high-bandwidth "data exchange circuit". This architecture 
provides a direct blueprint for a low-latency, on-die fabric capable of correlating data from 
all three orbs to manage their synchronized, phase-locked interaction. 

●​ System Integrity and EMI Shielding: An FRC platform generates an extreme EMI 
environment that would instantly corrupt the memory and processing of a standard 
integrated circuit. The Freescale team's solution is detailed in U.S. Patent 9,946,597, with 
Zhihong Cheng as a lead inventor. This patent specifies a method for actively protecting 
an SoC's critical embedded memory by encoding internal control signals and detecting 
EMI-induced errors in real-time. This provides an essential active defense mechanism, 
ensuring the controller's core instructions remain uncorrupted. 

●​ Power Stability and Advanced Power Management: The plasma actuators of an FRC 
system have massive and chaotic power demands, which would create catastrophic 
voltage fluctuations for a sensitive SoC. The team's expertise in advanced power 
management, exemplified by patents held by specialists like Hua Guan, was a 
foundational prerequisite for the entire system. They designed the Power Management 
Integrated Circuits (PMICs) with an ultra-fast transient response, capable of isolating the 
SoC and providing it with a rock-solid supply voltage, preventing system crashes. 

The loss of the Freescale team was therefore a "decapitating blow" to the U.S. program 
because it removed the one integrated unit that understood how to solve these three 
interlocking problems holistically. For the PRC, the incident was a flare in the dark. It provided a 
non-linear leap in understanding, shifting their FRC effort from a protracted physics problem to a 
solvable, though immensely difficult, systems engineering challenge. The intelligence gain was 
not merely technical data but a fundamental re-scoping of the entire problem, illuminating the 
true critical path that the U.S. program had already spent years and vast resources identifying. 
This intelligence served as a "Rosetta Stone," allowing PRC leadership to understand how their 
disparate national technology initiatives could be fused into a single, revolutionary program. 
Table 2: Freescale Team Critical Expertise & Intellectual Property 
Capability Requirement Freescale Solution Lead Inventor(s) Source(s) 
Parallel Processing 
<br> (Real-time 
multi-orb sensor fusion 
and phase-locking) 

Patented SoC 
architecture with 
multiple parallel 
processing circuits and 
a dedicated "data 
exchange circuit" (U.S. 
Patent 10,999,497). 

Chanpreet Singh, et al.  

System Integrity <br> Patented method for Zhihong Cheng, et al.  
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Capability Requirement Freescale Solution Lead Inventor(s) Source(s) 
(Functionality in 
extreme EMI 
environment) 

protecting embedded 
memory by encoding 
internal signals and 
actively detecting 
EMI-induced errors 
(U.S. Patent 
9,946,597). 

Power Stability <br> 
(Isolating SoC from 
chaotic plasma power 
demands) 

Patented expertise in 
advanced Power 
Management 
Integrated Circuits 
(PMICs) with ultra-fast 
transient response 
(e.g., U.S. Patent 
12,166,417). 

Hua Guan, et al.  

Section 3: The Catalyst and the Crash Program: 
China's Post-2014 Pivot to Strategic Microelectronics 
3.1 A Whole-of-Nation Response: Institutional Realignment for a 
National Mission 

The intelligence windfall from the MH370 incident appears to have triggered a "whole-of-nation" 
response within the PRC, mobilizing its top-tier scientific and military-industrial institutions to 
close the newly identified technology gap. The specific combination of entities re-tasked after 
2014 reveals the program's high strategic priority and its intended military-aerospace 
application. This crash program did not occur in a vacuum; it was nested within and amplified by 
the PRC's broader strategic push for semiconductor independence, formalized in the 2014 
"National Integrated Circuit Industry Development Promotion Guidelines" (IC Promotion 
Guidelines) and later codified in national strategies like the "14th Five-Year Plan". These 
top-level policies provided the political mandate and financial resources for an accelerated, 
state-directed effort. 
The institutional architecture of this new program was a logical fusion of the PRC's most 
advanced capabilities, with each entity assigned a distinct role: 

●​ China Academy of Engineering Physics (CAEP): As the PRC's primary nuclear 
weapons research and development complex, CAEP's continued involvement signaled 
the program's immense strategic importance. However, the focus shifted. While the 
Institute of Fluid Physics (IFP) continued its work on the FRC core, CAEP's Electronic 
Engineering Institute (电子工程研究所) was likely tasked with a new, critical mission: 
characterizing and hardening the necessary electronic components against the intense 
neutron and gamma radiation environment produced by a compact fusion device. 
Research from this institute post-2014 explicitly details the study of radiation effects on 
power electronics, confirming its central role in the hardening effort. 

●​ Chinese Academy of Sciences (CAS): CAS served as the primary research and 
development engine for the program, leveraging two of its premier institutes: 

○​ Institute of Computing Technology (ICT): Located in Beijing, the ICT is the 
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birthplace of the PRC's first general-purpose computer and CPU. It was tasked with 
the most complex challenge: developing the novel SoC architectures required for 
the control system. The ICT's Processor Chip National Key Laboratory (处理器
芯片全国重点实验室) became the focal point for research into parallel processing, 
unified architectures, and intelligent chip design, directly addressing the capabilities 
of the lost Freescale team. 

○​ Institute of Microelectronics (IME): Also in Beijing, the IME was tasked with the 
foundational science and technology of radiation hardening. Its Radiation 
Hardened Device Technology Key Laboratory (抗辐照器件技术重点实验室) 
focused on the underlying device physics, process technology, and design methods 
needed to create integrated circuits capable of surviving in extreme radiation 
environments. 

●​ Xian Institute of Microelectronics Technology (CASC 771): As the designated 
microelectronics research institute for the China Aerospace Science and Technology 
Corporation (CASC), the 771 Institute is the PRC's primary supplier of hardened 
integrated circuits for military and aerospace applications, with a direct lineage to China's 
ICBM guidance systems. Its involvement confirms the program's intended application for 
strategic aerospace platforms, such as advanced missiles, re-entry vehicles, or 
space-based assets. The institute's deep ties to the military-industrial complex, including a 
controlling stake in the telecommunications giant ZTE, provided a direct pathway from 
research to weaponized production. 

This institutional realignment represents a strategic convergence. The MH370 intelligence 
provided the "Rosetta Stone" that allowed PRC leadership to understand how their separate 
national investments in FRC physics, semiconductor design, and advanced materials could be 
fused into a single, revolutionary strategic program. The FRC control system became a forcing 
function that gave coherence and a critical national security justification to these broader 
industrial policies. 
Table 3: Post-2014 PRC Institutional Realignment for Rad-Hard SoC Development 
Institution Key Sub-Unit(s) Assessed Role & 

Mission 
Source(s) 

China Academy of 
Engineering Physics 
(CAEP) 

Electronic Engineering 
Institute 

Characterize and 
harden power 
electronics and 
components for 
extreme 
nuclear/radiation 
environments. 

 

Chinese Academy of 
Sciences (CAS) - 
Institute of 
Computing 
Technology (ICT) 

Processor Chip 
National Key 
Laboratory 

R&D of novel SoC 
architectures, parallel 
processing, and 
intelligent chip design 
for real-time control. 

 

Chinese Academy of 
Sciences (CAS) - 
Institute of 
Microelectronics 
(IME) 

Radiation Hardened 
Device Technology Key 
Laboratory 

R&D of fundamental 
rad-hard device 
physics, process 
technology, and 
hardening-by-design 
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Institution Key Sub-Unit(s) Assessed Role & 
Mission 

Source(s) 

(RHBD) methods. 
Xian Institute of 
Microelectronics 
Technology (CASC 
771) 

N/A Military-grade design, 
production, and 
weaponization of 
hardened SoCs and 
computer systems for 
aerospace and 
strategic applications. 

 

3.2 Technological Focus Areas: Building the Foundation 

The PRC's institutional mobilization was mirrored by a surge in research and development 
across the specific technological domains required to replicate the Freescale capability. This 
effort leveraged and accelerated existing national technology programs, creating a robust, 
dual-use foundation for the clandestine project. 

●​ Radiation-Hardened Electronics: Post-2014, the PRC's investment in rad-hard 
electronics intensified, driven by what official sources describe as an "urgent demand" 
from national high-technology sectors to reduce reliance on imported components for 
critical space and military systems. Market analyses show a significant growth trajectory 
for the Chinese rad-hard electronics market, projected to reach over $224 million by 2030, 
with a focus on military modernization and space applications. Research from key 
institutions began to focus on both Radiation Hardening by Process (RHBP) and 
Radiation Hardening by Design (RHBD) techniques, covering the full spectrum of the 
challenge from fundamental materials science to circuit-level architecture. The CAS 
Institute of Microelectronics' rad-hard lab explicitly states its mission is to provide 
"important technical guarantees for the comprehensive improvement of our country's key 
core components," a clear reflection of this national strategic priority. 

●​ System-on-Chip (SoC) Design: The years following 2014 saw an explosion in the PRC's 
output of chip design research. By 2018-2023, China was producing more research 
publications in the field than the next three countries combined, with the Chinese 
Academy of Sciences leading all other global institutions. This created a massive talent 
pool and a vibrant industrial ecosystem. The emergence of domestic SoC design 
champions—such as Huawei's HiSilicon, Tsinghua Unigroup's UNISOC, and the 
CAS-spinoff Loongson Technology—provided the design expertise, IP libraries, and 
supply chains necessary to support the state's most ambitious projects. This broad 
capability in commercial SoC design formed the essential foundation upon which the 
more specialized, hardened designs for the FRC program could be built. 

●​ Advanced Power Management (GaN & PMICs): A critical and often overlooked enabler 
for the program is the PRC's parallel and aggressive development of Gallium Nitride 
(GaN) technology. GaN is a wide-bandgap semiconductor material ideally suited for the 
high-frequency, high-power, and high-temperature electronics required for an FRC's 
power management system, and it possesses superior inherent radiation resistance 
compared to silicon. Recognizing its strategic importance, the PRC's "14th Five-Year 
Plan" explicitly mandated the development of GaN and other wide-bandgap 
semiconductors, with specific goals for achieving mass production of 650V-class devices. 
This national push has led to the rise of globally competitive Chinese GaN firms like 
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Innoscience, which operates the world's largest 8-inch GaN-on-Silicon fabrication facility. 
This robust GaN capability, coupled with a booming domestic market and research focus 
on advanced PMICs for electric vehicles and industrial automation, created a powerful 
dual-use technology base that could be directly leveraged to solve the unique power 
stability challenges of the FRC control system. 

Section 4: The New Vanguard: Key Personnel Leading 
the Post-2014 Effort 
Following the institutional realignment, a new cohort of scientific and engineering leaders 
emerged to spearhead the PRC's crash program. While the full scope of a clandestine 
program's personnel is difficult to ascertain from open sources, analysis of academic 
publications, patents, and leadership roles at the key re-tasked institutions allows for the 
high-confidence identification of the central figures responsible for developing the core 
technologies. This new vanguard represents a dual-track talent pipeline: publicly visible 
academic leaders who attract talent and drive open innovation, and lower-signature specialists 
within the military-industrial complex who focus on hardening and weaponization. 

4.1 The Architect: Chen Yunji and the SoC Brain 

The individual most likely responsible for leading the development of the core SoC architecture 
is Chen Yunji (陈云霁). A prominent researcher at the CAS Institute of Computing Technology 
(ICT), Chen serves as the Director of the Processor Chip National Key Laboratory and was a 
key figure behind the "Cambricon" (寒武纪) series of high-performance artificial intelligence 
processors. His professional trajectory and research focus post-2014 align perfectly with the 
requirements of the FRC control system. 
Chen's team's work focuses on novel computer architectures, parallel processing, and intelligent 
chip design—the exact domains of expertise possessed by the Freescale team. A key piece of 
evidence is Chinese patent CN105550157A, filed in December 2015 with Chen as an inventor. 
It describes a "fractal tree structure communication" method for on-chip networks. This type of 
architecture, which enables efficient, low-latency communication between a large number of 
processing nodes, represents a direct and elegant potential solution for the high-throughput, 
multi-node sensor fusion problem posed by the "Trivergence Protocol's" three-orb system. His 
leadership of the PRC's premier processor design laboratory and his specific research into 
advanced, parallelized SoC architectures make him the central figure in the effort to replicate 
and potentially surpass the Freescale team's core processing capability. 

4.2 The Shield-Makers: Specialists in Radiation Hardening 

Ensuring the sophisticated SoC designed by teams like Chen's could survive the hostile 
radiation and electromagnetic environment of an operating FRC fell to specialists within CAS 
and CAEP. These "shield-makers" are responsible for the fundamental science and engineering 
of radiation hardening. 

●​ CAS Institute of Microelectronics (IME): The focal point of this effort is the IME's 
Radiation Hardened Device Technology Key Laboratory (抗辐照器件技术重点实验室). 
The lab's official mission is to conduct research into radiation mechanisms, hardening 
process integration, and design methods to provide "key technology guarantees for the 
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comprehensive improvement of our country's critical core components". A key figure 
within this lab is Lu Peng (陆芃), a group leader whose research focuses on novel device 
integration and testing methodologies for advanced nano-scale devices. The work of this 
laboratory provides the foundational device physics and process technology needed to 
translate a commercial-grade SoC design into a military-aerospace-grade hardened 
component. 

●​ China Academy of Engineering Physics (CAEP): While CAS focuses on the 
micro-level device physics, CAEP's Electronic Engineering Institute (电子工程研究所) 
addresses the system-level effects, particularly on power electronics. A 2021 paper from 
researchers at this institute, for example, details an experimental study of the effects of 
neutron and total ionizing dose radiation on "typical power electronic devices". This 
research is critical for hardening the PMICs and other power systems that must operate in 
close proximity to the FRC core, demonstrating a direct and practical research link 
between the PRC's nuclear weapons complex and the specific engineering challenges of 
the FRC platform. 

4.3 The Legacy Vector: Tracing the Original FRC Team 

A key intelligence question is whether the original "Yingguang-I" FRC physics team, led by 
Qizhi Sun and Yuesong Jia, was integrated into the new microelectronics-focused crash 
program. An extensive review of open-source academic and patent databases for both 
individuals after March 2014 reveals a consistent pattern. Both Sun and Jia continued to publish 
research, but their work remained squarely within their original domains of expertise: FRC 
plasma physics, pulsed power technology, and related diagnostics. There are no identifiable 
publications or patents where they are co-authors with microelectronics specialists like Chen 
Yunji, nor do they appear to have pivoted their own research toward SoC design or radiation 
hardening. 
The absence of a public link is, in itself, a significant finding. Rather than indicating a lack of 
coordination, it is assessed as evidence of a deliberate and sophisticated program 
compartmentalization strategy. This is a standard counter-intelligence practice in high-stakes 
national security programs. The original physics team, whose work was relatively well-known in 
the international fusion community, was likely kept firewalled from the new, more 
highly-classified control systems effort. This structure minimizes the risk of compromise by 
ensuring that no single individual or team has full "cradle-to-grave" visibility of the entire 
program, from the plasma source to the weaponized control system. The physics team 
continued their essential work on the FRC core, while a separate, firewalled team of 
microelectronics experts was tasked with building its brain. 
Table 4: Key Post-2014 PRC Researchers and Publications 
Research Thrust Key Individual(s) Primary 

Institution(s) 
Relevant 
Publication / 
Patent (Post-2014) 

Assessed Role 

SoC Architecture 
& Parallel 
Processing 

Chen Yunji CAS Institute of 
Computing 
Technology 
(Processor Chip 
National Key Lab) 

CN105550157A: 
"A fractal tree 
structure 
communication..." 
(Filed 2015) 

Lead architect for 
the FRC control 
system SoC. 

Radiation Lu Peng CAS Institute of Research on novel Group leader for 
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Research Thrust Key Individual(s) Primary 
Institution(s) 

Relevant 
Publication / 
Patent (Post-2014) 

Assessed Role 

Hardened Device 
Physics 

Microelectronics 
(Rad-Hard Device 
Tech Key Lab) 

device integration 
and testing for 
advanced 
nano-scale 
circuits. 

fundamental 
device hardening 
R&D. 

Radiation Effects 
on Power 
Electronics 

(Team) CAEP Electronic 
Engineering 
Institute 

"Study on 
Radiation Effects 
of Several Typical 
Power Electronic 
Devices" 
(Published 2021) 

System-level 
hardening of 
PMICs and power 
supply 
components. 

FRC Plasma 
Physics & Pulsed 
Power 

Qizhi Sun, 
Yuesong Jia 

CAEP Institute of 
Fluid Physics 

Continued 
publications on 
FRC formation and 
diagnostics. 

Continued 
development of 
the core FRC 
plasma source 
(firewalled from 
control systems 
effort). 

Section 5: Intellectual Property Analysis: Functionally 
Mirroring a Capability 
A direct, one-to-one copy of the Freescale team's patented schematics is not the expected 
signature of the PRC's effort. A more sophisticated approach to intelligence exploitation involves 
identifying the core functional problems solved by the adversary's intellectual property and then 
initiating targeted research programs to develop indigenous solutions that achieve the same 
functional outcome. The analysis of the PRC's post-2014 research and patent landscape 
reveals a clear pattern of this "capability mirroring," systematically addressing each of the critical 
technology vectors embodied by the Freescale team. 
The PRC did not need to steal the blueprints; the intelligence from the MH370 incident provided 
them with the far more valuable examination questions. Their subsequent research and patent 
filings represent their independently derived answers. The following comparative analysis maps 
the core FRC control system requirements, the known Freescale IP solutions, and the 
corresponding PRC research thrusts that emerged after March 2014. This demonstrates a 
deliberate and successful effort to reverse-engineer not a specific chip, but a strategic capability. 
Table 5: Comparative Analysis of Freescale vs. Post-2014 PRC IP/Research 
Required FRC 
Capability 

Freescale IP 
Solution 

Corresponding 
PRC Research 
Thrust 

Key PRC 
Institution / 
Researcher 

Assessment of 
Functional Overlap 

Real-Time 
Multi-Node 
Sensor Fusion & 
Control <br> 
(Synchronizing 

U.S. Patent 
10,999,497: An 
SoC with multiple 
parallel processing 
circuits and a 

Development of 
novel SoC 
architectures with 
on-chip 
network/tree 

CAS ICT / Chen 
Yunji 

High. Chen's 
research on 
"fractal tree 
structure 
communication" 

SecretM
ilitaryTechnology.comSecretM
ilitaryTechnology.com

SecretM
ilitaryTechnology.com SecretM

ilitaryTechnology.comSecretM
ilitaryTechnology.com

SecretM
ilitaryTechnology.comSecretM

ilitaryTechnology.comSecretM
ilitaryTechnology.com

SecretM
ilitaryTechnology.com

SecretM
ilitaryTechnology.comSecretM
ilitaryTechnology.com

SecretM
ilitaryTechnology.com

SecretM
ilitaryTechnology.com

SecretM
ilitaryTechnology.com

SecretM
ilitaryTechnology.comSecretM
ilitaryTechnology.com

SecretM
ilitaryTechnology.com

SecretM
ilitaryTechnology.com

SecretM
ilitaryTechnology.com

SecretM
ilitaryTechnology.comSecretM
ilitaryTechnology.com

SecretM
ilitaryTechnology.com

SecretM
ilitaryTechnology.com

SecretM
ilitaryTechnology.com



Required FRC 
Capability 

Freescale IP 
Solution 

Corresponding 
PRC Research 
Thrust 

Key PRC 
Institution / 
Researcher 

Assessment of 
Functional Overlap 

three independent 
plasma orbs) 

dedicated, 
high-bandwidth 
"data exchange 
circuit" for 
low-latency 
interconnect. 

structures for 
high-throughput, 
multi-node 
communication. 

(CN105550157A) 
provides a direct 
functional 
equivalent to the 
high-throughput, 
low-latency 
interconnect 
needed for 
multi-orb control. 

System Integrity 
in Extreme EMI 
<br> (Protecting 
SoC memory and 
logic from 
plasma-induced 
interference) 

U.S. Patent 
9,946,597: A 
method for 
protecting 
embedded 
memory by 
encoding internal 
control signals and 
actively detecting 
EMI-induced 
errors. 

Focused research 
into Radiation 
Hardening by 
Design (RHBD) 
techniques, 
including error 
detection and 
correction codes 
(EDAC), 
redundant logic, 
and hardened 
memory cell 
design. 

CAS IME 
(Rad-Hard Lab) 

High. The stated 
mission of the 
CAS IME rad-hard 
lab is to develop 
hardening 
techniques for 
"critical core 
components." This 
research directly 
addresses the 
functional problem 
of ensuring system 
integrity in a 
hostile 
environment. 

Stable Power 
Delivery in a 
Chaotic 
Environment <br> 
(Isolating the SoC 
from the massive 
power fluctuations 
of plasma 
actuators) 

Patented expertise 
in advanced 
Power 
Management 
Integrated Circuits 
(PMICs) with 
ultra-fast transient 
response to 
maintain a stable 
voltage supply. 

1. Research on 
neutron and total 
ionizing dose 
effects on power 
devices. <br> 2. 
National strategic 
push to develop 
high-power, 
high-frequency 
Gallium Nitride 
(GaN) power 
electronics. 

1. CAEP 
Electronic 
Engineering 
Institute <br> 2. 
National-level 
effort (e.g., 
Innoscience) 

High. The 
combination of 
CAEP's work on 
hardening power 
systems for 
nuclear 
environments and 
the national 
development of 
superior GaN 
technology 
provides a robust, 
indigenous 
pathway to 
creating the 
advanced PMICs 
required. 

This analysis demonstrates that for each of the three critical and interlocking challenges solved 
by the Freescale team, the PRC initiated a targeted, high-priority research effort at a key state 
institution after March 2014. The solutions they developed are not identical copies but are 
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functionally equivalent, designed to solve the same unique problems of FRC control. This 
pattern of focused R&D, directly mirroring the known expertise of the lost team, constitutes 
powerful evidence of a successful intelligence-driven technology development program. 

Section 6: Strategic Assessment and Intelligence 
Gaps 
6.1 Final Assessment: From Roadmap to Reality 

The convergence of evidence from institutional, technological, and personnel analyses supports 
a series of high-confidence judgments regarding the PRC's accelerated program in strategic 
microelectronics. 
It is assessed with HIGH CONFIDENCE that the PRC successfully leveraged the intelligence 
windfall from the March 2014 MH370 incident to launch a coordinated, multi-institutional "crash 
program." The observable, time-coincident pivot in PRC research toward the niche and highly 
specialized fields of radiation-hardened SoC architecture and advanced power 
management—the exact expertise of the lost Freescale team—is too precise to be coincidental. 
This effort was not a speculative academic exercise but a state-directed strategic imperative, 
engaging the PRC's premier nuclear, aerospace, and microelectronics institutions. 
It is assessed with MEDIUM-HIGH CONFIDENCE that this program has allowed the PRC to 
functionally replicate the core capabilities of the Freescale team. The emergence of key leaders 
like Chen Yunji at CAS ICT, the focused research at the CAS IME and CAEP rad-hard 
laboratories, and the PRC's parallel strategic investment in enabling technologies like GaN, 
collectively indicate that the foundational challenges of FRC control have been systematically 
addressed. This has dramatically reduced the timeline for fielding an operational FRC-based 
platform from a multi-decade, linear progression to a sub-decade, focused engineering effort. 
The PRC has effectively closed the critical control systems gap that previously constrained its 
ambitions in this domain. 
The success of this program is a testament to the PRC's strategic agility and its 
"whole-of-nation" approach to technology development. It demonstrates a sophisticated ability to 
identify a critical technology vector from an intelligence opportunity, rapidly mobilize the 
necessary national resources, and effectively integrate its civil and military technology sectors to 
achieve a singular, high-priority national security objective. 

6.2 Implications for the Strategic Competition 

The PRC's mastery of this technology suite has profound and destabilizing implications for the 
long-term strategic competition. The successful development of an operational FRC-based 
platform would provide the PRC with a new class of strategic assets possessing capabilities that 
could render much of the current military balance obsolete. These platforms could offer: 

●​ Unprecedented Kinematics: The potential for extreme speed and non-inertial 
maneuverability would challenge all existing air and space domain awareness and 
defense architectures. 

●​ A Survivable Power Source: A compact fusion reactor would provide virtually unlimited 
on-station endurance and onboard power, enabling persistent intelligence, surveillance, 
and reconnaissance (ISR) or serving as a resilient command-and-control node in 
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contested environments. 
●​ Directed Energy Weapon Enablement: The immense power generation capacity of an 

FRC is the key enabling technology for fielding high-power microwave or laser directed 
energy weapons, fundamentally altering the dynamics of electronic warfare and missile 
defense. 

The PRC's progress in this area represents a fundamental challenge to the U.S. technological 
lead in advanced aerospace and creates a new, high-stakes domain of strategic competition. 
The race to field the first operational FRC-based system is now a central, albeit clandestine, 
feature of the great power technology race. 

6.3 Intelligence Gaps and Future Collection 

While this report provides a high-confidence assessment of the PRC's R&D efforts, significant 
intelligence gaps remain regarding the program's current status and operational maturity. 

●​ Integration and Weaponization: The specific individuals and teams at the Xian Institute 
of Microelectronics Technology (CASC 771) responsible for the final military-grade 
production, integration, and weaponization of the SoC onto an aerospace platform remain 
a primary intelligence gap. Identifying these personnel is critical to understanding the 
program's progression from R&D to fielding. 

●​ Prototype Performance: The precise performance characteristics (e.g., processing 
speed, radiation tolerance levels, power efficiency) and current technology readiness level 
(TRL) of the PRC's prototype rad-hard SoC are unknown. Acquiring this technical 
intelligence is essential for accurately assessing the capabilities of their first-generation 
FRC platforms. 

●​ Testing and Evaluation: The location and signature of the PRC's clandestine testing and 
evaluation program for these platforms are unknown. 

Future intelligence collection efforts should be prioritized to address these gaps. This should 
include: 

●​ Signals Intelligence (SIGINT): Tasking assets to monitor for unique electromagnetic 
emissions from the identified institutions (CAEP, CASC 771) or known military test ranges 
that could be associated with prototype SoC or FRC system testing. 

●​ Human Intelligence (HUMINT): Focusing efforts on recruiting sources within the key 
laboratories at CASC 771 in Xian and CAEP's Electronic Engineering Institute in 
Mianyang to gain insight into program timelines, technical challenges, and leadership 
structures. 

●​ Technical Intelligence (TECHINT): Prioritizing the analysis of any recovered PRC 
aerospace or military-grade electronic components, particularly from ZTE or Huawei 
systems, which could yield significant insights into their rad-hard design philosophies and 
manufacturing capabilities. 
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