Integrating Quantum Random Number Generators

Into Your Security Stack

Why Quantum-Grade Randomness Is Critical

Randomness is a foundational element in every modern security system. It determines the
strength of encryption keys, the uniqueness of digital signatures, and the unpredictability of
authentication challenges.

Most organizations still depend on software-based pseudo-random number generators (PRNGS).
These are efficient but inherently deterministic given the same initial state (or if the entropy pool
is compromised), they can produce repeatable outputs. Several high-profile vulnerabilities in
SSL/TLS and SSH implementations have come down to predictable randomness.

With the advancing threat landscape including early-stage quantum computers that could
accelerate brute-force attacks the need for truly unpredictable, hardware-based entropy sources
is growing rapidly.

What Sets a QRNG Apart?

Unlike classical systems that rely on mathematical algorithms or thermal noise, a Quantum
Random Number Generator (QRNG) taps into fundamental quantum phenomena, such as electron
tunneling or vacuum fluctuations. These processes are non-deterministic by the laws of physics,
meaning they can’'t be predicted or reproduced, even by an attacker with full knowledge of your
hardware.

Our own QRNG Chip measures quantum noise directly on a silicon circuit, with no need for
external light sources. It's extremely compact (1.5 x 1.5 x 0.5 mm) and consumes only 15 mW, making
it suitable for embedded environments ranging from loT to dedicated security modules.

The chip delivers over 1 million true random values per second, while meeting NIST SP 800-90
A/B/C standards, which is essential for compliance audits and certification processes.

What Sets a QRNG Apart?

Adding quantum entropy to your existing systems doesn’'t mean overhauling your architecture.
Here's how it typically fits:

1. Hardware connection

QRNG modules today support standard interfaces like USB, Ethernet, SPI, or 12C. This allows
seamless integration into:

Security appliances (firewalls, VPN concentrators)

Hardware Security Modules (HSMs)

Microcontrollers and loT devices
For example, our chip can be embedded directly inside a CPU package.



2. Feeding your entropy pools

Most operating systems and cryptographic libraries have mechanisms to gather entropy from
multiple sources:
* On Linux, you can run a daemon that continuously reads from the QRNG and feeds
“/dev/urandom” .
* With OpenSSL, functions like “RAND_load_file” or “RAND_add” let you explicitly inject quantum-
generated randomness.
* For HSMs or PKCS#11 modules, many platforms allow external entropy feeds via configurable
APIs.
This means your existing cryptographic routines from TLS session key generation to digital
signatures automatically benefit from quantum-grade unpredictability without rewriting
application logic.

3. Monitoring and fallback

Best practice includes monitoring the health of the QRNG (many provide built-in self-tests or
entropy checks) and setting alerts if quality degrades. If a fault is detected, systems can gracefully
fall back to high-quality software PRNGs, maintaining operational security while investigations
proceed.

Where Organizations Benefit Most

* Financial services leverage QRNGs to secure transaction signing and key exchanges.

e Critical infrastructure operators strengthen control systems against targeted attacks.

* Gaming & lotteries use hardware randomness to guarantee fair, auditable outcomes.

e Scientific computing integrates quantum entropy to improve the statistical robustness of
simulations.

Future-Proofing Your Security

Integrating a QRNG provides a straightforward path to enhancing your cryptographic stack’s
resilience. It significantly improves key generation and randomness quality, while positioning your
organisation to meet evolving standards around quantum-era security.

To explore how our QRNG Chip could fit your specific environment, contact our team. We'll work
with you to design an integration that complements your current architecture and supports your
long-term security strategy.



https://iqrypto.com/contact/

