
Case Study 1

CASE STUDY 

Advancing Datacenter Security Through 
Flexible Silicon Root of Trust

Executive Summary
With growing regulatory scrutiny and 
escalating firmware-based attacks, 
hyperscale datacenter operators face 
urgent pressure to rethink platform-
level security. Traditional perimeter and 
software-only defenses are no longer 
sufficient to address threats that originate 
from compromised firmware, insecure 
provisioning, or malicious hardware.

This case study explores how low power, 
programmable Root of Trust (RoT)
solutions from Lattice Semiconductor 
enable datacenter platforms to adopt 
Zero Trust principles at the hardware 
level, using the company’s collaboration 
with Meta to deliver a layered security 
architecture as an example. Lattice’s 
engagement in this project and the overall 
datacenter ecosystem supports scalable 
security integration, anchored in open 
standards and rooted in silicon.

Background
Modern datacenters operate at massive 
scale, with thousands of compute, storage, 
and management components deployed 
globally. These platforms underpin 
social networks, immersive content, and 
enterprise services. With this scale comes 
a corresponding rise in attack surface and 
complexity.

Firmware compromise, insider threats, 
hardware tampering, and insecure 
provisioning are now top-of-mind risks. 
Industry leaders are recognizing that 
trust cannot be inferred from location or 
perimeter alone—it must be measured, 
enforced, and sustained throughout the 
platform lifecycle.

Lattice addresses these risks with 
solutions designed for an evolving 
cyberthreat landscape. Its low power, 
flexible FPGA architectures embed 
security at the silicon level, ensuring 
trusted systems from first boot to 
field operation. By enabling secure 
provisioning, tamper detection, and post-
quantum cryptography (PQC) compliance, 
Lattice ensures datacenter operators can 

INDUSTRY

Hyperscale datacenter 
infrastructure, supporting 
global compute, storage, and 
enterprise services.

CHALLENGES

Firmware-level attacks, 
insecure provisioning, 
hardware tampering, and the 
need for scalable Zero Trust 
enforcement.

SOLUTION

Lattice’s low power, 
programmable Root of Trust 
FPGAs enabling layered 
security architecture and 
continuous platform validation.

RESULTS

Improved platform integrity, 
scalable security operations, 
and alignment with open 
standards for Zero Trust 
implementation.

TECHNOLOGY AT A GLANCE

Lattice Mach™-NX FPGAs with 
SPDM protocol, DICE-compliant 
identity, secure multi-image 
boot, tamper detection, and low 
power operation.

confidently navigate both today’s and 
tomorrow’s threats.

Security Challenges 
in Hyperscale 
Datacenters
Key challenges for infrastructure security 
architects include:

•	 Detecting and recovering from 
firmware-level attacks

•	 Enabling trusted identity and attestation 
from first boot

•	 Maintaining integrity during component 
replacement and repair

•	 Scaling security operations across 
millions of devices

•	 Meeting Zero Trust and PQC mandates

Lattice solutions address these challenges 
by ensuring end-to-end IP protection 
with no third-party exposure in the supply 
chain, delivering robust system monitoring 
through high I/O capabilities, and enabling 
continuous validation against threats.

Lattice Security Value 
Proposition
A core reason Lattice has emerged as 
a trusted datacenter security partner is 
the strength of its differentiated value 
proposition:

•	 Up to 10X Faster Secure Boot: 
Accelerated platform startup and 
recovery, enabling rapid mitigation of 
firmware-based attacks.

•	 Up to 50–75% Lower Power 
Consumption: Optimized for control 
plane attach points where efficiency is 
critical, reducing datacenter operational 
costs.

•	 Superior RoT Design: Architected to 
avoid denial-of-service vulnerabilities, 
ensuring platforms remain operational 
under attack conditions.

•	 End-to-End IP Protection: Eliminates 
third-party exposure in the supply 
chain, safeguarding customer 
intellectual property.
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•	 Parallel Cryptographic Processing: Up to 10–50X speed-up 
versus MCUs, delivering faster attestation and validation at 
hyperscale.

•	 High I/O Density: Up to 3–5X more monitoring capability 
than MCUs, giving operators comprehensive visibility across 
complex systems.

•	 PQC Readiness: Compliance with standards like CNSA 2.0, 
ensuring datacenters are future-proofed for the quantum era.

These differentiated capabilities ensure that every datacenter 
platform built with Lattice FPGAs is not just secure today but 
resilient and adaptable to tomorrow’s threats.

Layered RoT: A Structured Approach
One well-documented approach to securing datacenter platforms 
comes from Meta, which has shared its perspective on the need 
for a “Security Layer Cake”—a framework for implementing Zero 
Trust at the platform level. This includes mechanisms to verify 
platform state, manage identity, and maintain integrity throughout 
the device lifecycle.

Lattice’s hardware RoT solution aligns with this layered model 
by providing programmable enforcement of these layers using 
Lattice Mach-NX RoT FPGAs.

Layered security functions include:

•	 Trusted Platform State: Continuous integrity measurement 
and fallback boot support

•	 Trusted Platform Identity: Device credentials and secure 
provisioning

•	 Supply Chain Integrity: Cryptographic ownership transfer and 
secure onboarding

Augmenting these layers, Lattice FPGAs uniquely provide 
superior performance through parallel processing, lower power 
consumption for control plane attach points, and a PQC-enabled 
roadmap that future-proofs deployments against emerging 
cryptographic requirements.

Technology Capabilities
The Lattice Mach-NX FPGA family integrates capabilities that 
support datacenter-class Root of Trust design:

•	 SPDM protocol and DICE-compliant identity derivation

•	 Secure multi-image boot with rollback protection

•	 Low power operation for control plane attach points

•	 Tamper detection and policy enforcement in the field

In addition, Lattice MachXO5™-NX TDQ FPGAs extend these 
capabilities by integrating PQC readiness, real-time policy 
enforcement, and higher I/O for more comprehensive monitoring. 
This ensures compliance with standards like CNSA 2.0 and 
alignment with Zero Trust adoption.

Outcomes and Benefits
This structured approach enables datacenter operators to:

•	 Build hardware trust anchors and cryptographic enforcement 
into silicon

•	 Enforce Zero Trust principles through continuous validation

•	 Scale security policies across fleet operations using open 
standards

•	 Maintain agility as regulations and threats evolve

Furthermore, customers benefit from 10X faster secure boot, 
50–75% better power efficiency, and a design that prevents 
denial-of-service risks, all while ensuring post-quantum 
resilience.

Industry Application
Meta has shared the security challenges inherent in hyperscale 
infrastructure—ranging from firmware backdoors to the need 
for secure and scalable ownership transfer. Their emphasis 
on recovery boot, serviceable cryptographic modules, and 
attestation at scale reinforces the urgency to build Zero Trust into 
hardware.

Lattice’s solution approach fits within this framework, supporting 
modular, standards-based implementations with “Secure Dual-
Boot” for recovery that enabled Meta to prototype, validate, and 
enforce layered security using Mach-NX RoT FPGAs. Through 
this collaboration, both teams gained real-world insight into 
scalable, recoverable, and attestation-ready infrastructure 
designs.

Meta has since contributed this architecture—validated with 
Lattice RoT integration—to the Open Compute Project (OCP), 
helping shape the direction of future open datacenter security 
standards.

Conclusion
Datacenter infrastructure is at a turning point, where dynamic 
threats and regulatory shifts demand silicon-level security 
foundations. Lattice’s FPGA-based RoT architecture provides 
a scalable, programmable way to address platform identity, 
attestation, and recovery.

The layered security principles demonstrated by Meta’s 
architecture—and shaped in part through their joint work 
with Lattice—remain highly relevant as Zero Trust adoption 
accelerates. Learning from this engagement, Lattice has 
continued to invest in RoT innovation with the introduction of the 
MachXO5™-NX TDQ FPGA family, which expands capabilities 
for secure provisioning, real-time policy enforcement, post-
quantum cryptography readiness, and SPDM/DICE integration.

By combining unmatched secure boot speed, superior power 
efficiency, end-to-end IP protection, and PQC readiness, Lattice 
stands apart as the leader in delivering secure, flexible, and 
standards-based RoT solutions. In doing so, it is helping to 
define the next generation of datacenter security—optimized for 
transparency, resilience, and long-term trust in the post-quantum 
age.


