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As Microsoft scales its in-house silicon efforts with Compute and AI accelerators like Cobalt and 

Maia, reliability engineering has emerged as a cornerstone of successful productization. This 

paper emphasizes the criticality of awareness for comprehensive reliability testing including High 

Temperature Operating Life (HTOL), Electrostatic Discharge (ESD), Latch-Up (LU), and Soft 

Error Rate (SER). It highlights the importance of Intelligence-Based Qualification, a methodology 

that integrates targeted reliability testing to ensure Microsoft’s silicon meets the stringent 

demands of hyperscale AI data centres. 
 

Cobalt and Maia are designed for high-throughput, low-latency performance in mission-critical 

environments. Reliability is more than a compliance checkbox; Reliability and Quality are 

essential for sustaining uptime, guaranteeing performance consistency, and ensuring long-term 

deployment viability. Failures in the field could lead to cascading service disruptions across 

Microsoft’s global infrastructure, increase power demands through redundancy requirements and 

added support costs. 
 

Microsoft’s in-house silicon reliability strategy for chips like Cobalt and Maia is anchored in 

rigorous and innovative qualification methodologies cantered around Intelligence Based 

Methodology. This methodology seeks to ensure high risks areas are sufficiently evaluated while 

trade-offs between observable issues and inadvertently induced ones are carefully managed.  

HTOL testing evaluates extrinsic defect susceptibility and long term wear out, is enabled through 

custom-designed boards that manage complex power sequencing and high thermal loads 

leveraging oven-optimized layouts. HTOL tests run with dynamic stress patterns designed to 

maximize logic and memory toggle coverage while minimizing power. The tests use controlled 

stress conditions and track degradation and drift of silicon devices. The HTOL infrastructure 

includes real-time monitoring of voltage, current, and temperature, with stress conditions 

exceeding JEDEC standards to simulate multi-year lifetimes in accelerated timeframes.  
 

Electrostatic Discharge (ESD) related to part handling and Latch-Up (LU) testing related to noise 

tolerance follow the JEDEC protocols with additional margin level testing evaluated for 

bounding.  LU tests include overcurrent and overvoltage stress with full functionality validation 

to ensure minimal performance shifting. Soft Error Rate (SER) testing related transient events is 

conducted using neutron beam exposure, targeting both SRAM and logic flip-flops under varied 

voltage and temperature conditions. These tests inform FIT (Failures in Time) modelling and 

enhance architectural hardening strategies. Combined, these reliability innovations ensure that 

Microsoft’s silicon meet and exceed the stringent demands of AI and cloud workloads, enabling 

confident productization and deployment at hyperscale. 
 

In summary, Microsoft’s Intelligence Based qualification strategy is not only comprehensive but 

also deeply innovative. By integrating advanced test infrastructure and data-driven validation into 

the development lifecycle, Microsoft ensures that Cobalt and Maia can scale confidently to power 

the next generation of AI and cloud computing. 
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