
EntropyCore FAQs 
How does EntropyCore compare with current state of the art products (Quantum, 
TRNGs)? 

Traditional TRNGs are pure but narrow — unpredictable, yes, but single-mode, 
unscalable, and physically rigid. 

Feature Traditional TRNGs Your Physical Entropy Engine 

Entropy purity High (TRNG-grade) Potentially high (validated here) 

Physical footprint Tiny (e.g. on-chip 
diode) Larger (fluidics, optics, sensors) 

Tunability None Yes — pressure, flow, structure, 
resolution 

Entropy bandwidth Fixed Tunable from low-rate to 
burst-high-rate 

Stackability (additive) No (one chip = one 
stream) 

Yes — multiple channels, physical 
mechanisms 

Stackability (parallel) No — one mode per 
device 

Yes — spatial pixels, feedback loops, 
multiple flows 

Physical diversity Low — same RNG 
everywhere 

High — fundamentally diverse entropy 
types 

Feedback/chaotic 
coupling Not possible Possible — physical feedback boosts 

entropy 

Spectrum control None Tunable frequency/intensity of entropy 

Serendipitous or 
engineered 

Serendipitous 
(quantum, jitter) 

Engineered — domain control, flow 
chaos, etc. 

While we aim to reach or exceed traditional TRNG-grade entropy levels, what 
fundamentally sets this system apart is its tunability and architecture. Conventional 



TRNGs are fixed-function, physically minimal, and in the case of on-chip TRNGs 
entirely serendipitous — their randomness arises from phenomena extracted as a 
side-effect from engineered structures optimized for other applications. In most cases 
the structures can only be harnessed (e.g., radioactive decay, diode noise, thermal 
jitter), rather than independently and instantaneously customized. 

In contrast, the EntropyCore system is modular and physically expressive. Entropy 
intensity (rate), spectrum (temporal vs spatial dynamics), and architecture (series + 
parallel integration across channels or phenomena) can all be adjusted with a wide 
range and in real time. Feedback loops between modules, heterogeneous entropy 
sources, and adaptive control mechanisms are all possible — enabling stacked and 
shaped entropy in ways that TRNGs fundamentally cannot replicate. This makes the 
EntropyCore approach not only scalable in quantity, but flexible and evolvable in 
quality — which may be crucial in applications like AI entropy injection, cryptographic 
key generation, or stochastic hardware computation. 

 

How does EntropyCore compare with other cutting-edge systems reported in the 
literature?  

Disposable Entropy Cores and the Digital Advantage of “Wet” Stochastic Matter 

(https://www.nature.com/articles/s41598-024-58088-6) 

While the use of flowing blood and laser speckle decorrelation has elegantly 
demonstrated the potential of wet–dry hybrid computing to generate high-rate 
physical entropy, such systems are fundamentally constrained in their productization 
and lifecycle management. Red blood cells are biologically sourced, prone to 
degradation, difficult to sterilize and ship at scale, and inherently unsuitable for 
plug-and-play hardware integration. By contrast, EntropyCore architecture can achieve 
similar entropy dynamics through materials-engineered stochastic media: waxes, 
polymers, and structured particles suspended in tunable fluid matrices. These 
components can be thermally or mechanically reformatted, chemically varied across 
batches, and stored long-term in sealed, shelf-stable reservoirs. 

This approach unlocks a new model of secure entropy delivery: the disposable 
entropy core. A low-cost plastic chip and <1 mL sealed media cartridge can be used as 
a single-use entropy module, inserted into a portable entropy peripheral for one-time 
initialization of cryptographic keys, secure enclave provisioning, or self-sovereign device 
identity. Batch-to-batch variations in particle synthesis introduce un-cloneable 
randomness via subtle changes in optical behavior and domain formation, with each 
cartridge cross-checkable against reference batch analytics on initialization. This 
delivers the equivalent of a “burner phone” for entropy—a low-cost, un-spoofable, 
physically grounded randomness source that can be field-verified and digitally attested, 
yet remains air-gapped, disposable, and immune to replay or siphoning attacks. At 
larger installations, media regeneration mechanisms (e.g., re-dissolution, remixing, or 



re-cooling) can be used to completely reset the internal entropy state, allowing for 
extended service life without compromising unpredictability.  

High Performance “Dry” Entropy and the Scalability Problem of Atomic-Scale 
Devices 

(https://arxiv.org/pdf/2204.06534) 

While all-electronic, solid-state TRNGs such as those based on van der Waals 
heterostructures have achieved near-ideal entropy generation under laboratory 
conditions, they face fundamental challenges in manufacturing scalability and 
deployment flexibility. These devices rely on atomically precise quantum wells, 
exquisitely engineered electrostatics, and multi-layer 2D material stacks assembled with 
nanometer alignment tolerances. This class of systems offers an ultra-high-fidelity 
entropy demonstration, much like multi-junction solar cells exhibit 
near–thermodynamic-limit photovoltaic efficiency. But just as those solar cells remain 
limited to high-value, low-volume applications like satellites due to their complexity and 
cost, these entropy sources are similarly constrained by non-scalable fabrication, 
supply chain fragility, and long-term drift risk under ambient operating conditions. 

By contrast, EntropyCore shifts the entropy-generation challenge away from atomic 
precision and toward statistical structure and tunable dynamics. Using inexpensive 
stochastic materials and fluidic architectures, we can deploy entropy cores that are 
physically messy but informationally rich, with variability emerging from both top-down 
and bottom up via flow dynamics, thermal and interfacial interactions, structural 
randomness, combined with various harvesting methods and feedback control 
schemes. These systems are mechanically constructed rather than atomically 
assembled, allowing for dramatically lower per-unit cost, inherent and advantageous 
fault tolerance, and true economy of scale.  

 
How does AI present a serious new threat? 
 
AI already threatens weak crypto through brute-force acceleration and side-channel 
exploitation 

Today’s large-scale AI systems: 

● Can automate key guessing and pattern detection across encrypted traffic 
 

● Are already used in side-channel attacks (e.g. timing attacks, cache access 
analysis) 
 



● Can infer keys by watching system behavior over time, especially where 
entropy is weak or reused 
 

Real impact today: 

● AI-assisted cryptanalysis on RSA with poor key generation 
 

● Machine learning used to break mobile PINs via audio, motion, and power 
analysis 
 

● Generative models mimicking output of PRNGs with known bias 
 

AI doesn’t need to break AES-256 directly — it exploits everything around it, and 
weak entropy is often the softest point. 

Tomorrow’s AI could accelerate post-quantum decryption or create unpredictable 
attacks 

With near-future AI capabilities: 

● Modeling of complex physical noise or DRBG behavior could allow entropy 
prediction 
 

● Adaptive attack agents could combine live traffic analysis, sensor spoofing, and 
entropy manipulation 
 

● End-to-end model inversion attacks could break privacy protocols from 
gradient leaks or inference patterns 
 

Even before quantum, AI could do to entropy and key generation what AlphaFold did 
to protein folding — crack it open by brute-forcing the parameter space with enough 
training data. 

Cryptographic systems assume that entropy is private, unpredictable, and unforgeable 

But AI: 

● Makes unpredictability harder to guarantee 
 



● Makes entropy simulation easier 
 

● Makes correlation attacks faster 
 

A model trained on flawed TRNG output or poor entropy handling patterns could 
synthesize fake randomness that passes statistical tests but is still predictable, 
especially if that TRNG isn’t auditable or hardware-isolated. 

Quantum computing is the headline threat, but AI is the inside job 

Everyone’s watching for Shor’s algorithm to break RSA/ECC, but AI is the stealth 
threat now — undermining entropy pipelines, replaying or forging randomness, or 
fuzzing DRBGs at scale. 

If AI ever learns to imitate PRNG output, or fingerprint devices based on entropy 
emissions, today’s systems will become invisible glass vaults — they’ll look solid but 
shatter under scrutiny. 

Bottom Line 

Cryptography doesn’t fail because math is wrong — it fails when 
randomness is weak, reused, or simulated. 

High-power AI is teaching us that we can’t afford to assume entropy is trustworthy. 
 We need to see it, trace it, and prove it. 

This is where EntropyCore becomes not just useful — but essential. 

Let me know if you'd like to turn this into a paragraph for your paper, a security section 
in your deck, or a use-case table for AI-era crypto resilience. 

 

Is this a real problem? 

Yes — to paraphrase from The Odyssey of Entropy: Cryptography  

In theory, crypto assumes perfect randomness. 
In practice, we settle for "good enough" because true randomness is expensive, 
complex, or unavailable. 

This mismatch between assumption and implementation creates a long-standing 
vulnerability in real-world systems — one that your platform directly solves. 



● Most systems today use PRNGs or poorly-seeded TRNGs, because true 
entropy is too costly or hard to integrate. 
 

● Zolfaghari et al. highlight this gap as a core vulnerability: the security 
assumption breaks because entropy is not trustworthy or abundant in 
practice. 
 

● We’re proposing a hardware entropy module — roughly the cost and footprint 
of a USB thumb drive — that: 
 

○ Generates entropy physically, not algorithmically 
 

○ Verifies it visually and statistically, not blindly 
 

○ Feeds it directly into any system that supports USB, serial, or network 
input 
 

We're replacing weak expectations with strong guarantees, and you're doing it in a 
form factor that makes it feasible for everyday systems — from embedded IoT devices 
to secure servers. 
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