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Abstract 

In high-performance pro audio, a specification on paper is only as meaningful as the consistency 
with which it is met in the field. This white paper describes Pascal Audio's Qualification Test 
Program — a structured, twice-annual validation regime applied across all production sites. It 
explains what the program tests, how it is structured, and why it matters to OEM and ODM 
customers who depend on amplifier modules that perform identically unit after unit, batch after 
batch, across geographies and application demands. 

 

Key Takeaways 

– Comprehensive qualification testing is conducted twice per year across all Pascal Audio 
production facilities. 

– Stress testing compresses years of real-world usage into a controlled, intensive 
validation period. 

– Four core domains are validated: power stage integrity, thermal robustness, protection 
circuitry, and supply stability. 

– The programme ensures that new manufacturing locations meet exactly the same 
standards as established ones. 

– Customers gain predictable, repeatable performance and scalable manufacturing 
without quality compromise. 

 

The Challenge of Consistent Quality at Scale 

Manufacturing high-performance Class D amplifier modules for OEM and ODM customers 
presents a particular quality challenge: the product must perform identically regardless of where 
it was built, when it was built, or under what conditions it will eventually operate. 

Component tolerances drift. Production processes evolve. New manufacturing facilities introduce 
new variables. In commodity electronics, variation within acceptable tolerances is routine. In 
professional audio — where amplifier modules are integrated into branded end-products deployed 
in critical commercial and residential installations — variation is not acceptable. 

For Pascal Audio, the answer to this challenge is not tighter procurement specifications alone, nor 
end-of-line testing alone. It is a recurring, structured qualification discipline that continuously 
reaffirms the performance of every product across every production site. 

The Qualification Test Program: Structure and Scope 

Twice annually, Pascal Audio conducts a Qualification Test Program (QTP) that covers the full 
active product portfolio across all production sites. The programme is not a response to identified 
quality issues — it is a proactive and recurring standard. 
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Frequency and Trigger Points 

The twice-yearly cadence ensures that every product is validated against its reference 
performance at least twice within any twelve-month period. In addition to scheduled qualification 
rounds, the programme is triggered whenever a new manufacturing location is introduced. This 
ensures that products transitioning to a new production facility cannot be shipped to customers 
until they have passed the same standards as established production. 

This policy eliminates a common risk in scaled manufacturing: the assumption that a qualified 
design will automatically perform to specification at a new production site without independent 
verification. 

Scope of Testing 

Each qualification round validates performance across four core domains: 

 

Test Domain What It Validates 

Power Stage Integrity Validates that switching behaviour, efficiency, and output 
characteristics match the reference specification under load. 

Thermal Robustness Confirms that the thermal management system maintains safe 
operating temperatures at sustained high-load conditions, 
including elevated ambient temperatures. 

Protection Circuitry 
Reliability 

Verifies that overcurrent, over-temperature, short-circuit, and 
DC-offset protection systems respond precisely and consistently. 

Supply Stability Validates that the power supply section maintains stable output 
under dynamic load conditions and across the supply voltage 
range. 

 

These four domains are not selected arbitrarily. They represent the performance dimensions that 
define real-world reliability in demanding installations — the areas where Class D amplifier failure 
or degradation is most consequential. 

Accelerated Stress Testing: Beyond Real-World 
Conditions 

A central element of the Qualification Test Program is stress testing that deliberately exceeds 
normal operating conditions. The rationale is straightforward: if long-term reliability under normal 
conditions is the goal, then testing under normal conditions alone cannot verify it in an acceptable 
timeframe. 

By compressing years of real-world usage into an intensive validation period, we 
create a powerful and time-efficient indicator of long-term reliability. 

Stress Conditions Applied 

The programme applies the following controlled stress conditions: 
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– Elevated operating temperatures — sustained operation at temperatures above normal 
ambient, accelerating thermal ageing and exposing marginal thermal design. 

– Sustained high-load performance — continuous operation at maximum rated output, 
validating power stage endurance and thermal management over extended duration. 

– Repeated power cycling — multiple controlled power-on and power-off cycles, testing the 
resilience of capacitors, power stage components, and protection circuitry to start-up and 
shutdown transients. 

– Controlled environmental variation — systematic variation in operating conditions to 
identify performance sensitivity outside the nominal operating window. 

 

A product that performs flawlessly under these accelerated conditions has, in effect, demonstrated 
the equivalent of extended field use in a compressed timeframe. It is a rigorous and defensible 
standard. 

What Consistency Means in Practice 

Pascal Audio's qualification philosophy rests on a precise definition of what sound quality means at 
the module level. It is not only about measured THD+N, frequency response, or output power — 
though all of these matter. It is about the stability and repeatability of those characteristics over 
time and across conditions. 

Consistency has several dimensions relevant to OEM and ODM customers: 

 

– Unit-to-unit consistency — every module from a given production batch performs to the 
same specification. 

– Batch-to-batch consistency — performance does not drift between production runs. 

– Site-to-site consistency — modules produced at different facilities are interchangeable in 
performance. 

– Stability over operating life — performance characteristics are maintained as the product 
ages in the field. 

 

The Qualification Test Program directly validates the first three dimensions and, through 
accelerated stress testing, provides strong evidence for the fourth. 

Implications for OEM and ODM Customers 

For customers who integrate Pascal Audio modules into their own products, the Qualification Test 
Program has direct commercial and technical implications. 

Predictable Integration 

When a module is specified and validated for a given application, OEM customers can rely on that 
performance remaining constant across future orders. There is no need to re-validate each new 
production batch from scratch. The qualification programme provides that assurance by design. 

Scalable Manufacturing 
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As Pascal Audio's production scales or expands to new facilities, the qualification programme 
ensures that scaling does not introduce quality variance. Customers who qualify a product at one 
production volume or location can scale with confidence. 

Reduced Field Risk 

Accelerated stress testing is designed to identify failure modes before they appear in the field. The 
result is a lower probability of in-field failures that would require warranty claims, product recalls, 
or brand damage for Pascal Audio's customers. 

Transparent Quality Assurance 

The existence of a structured, recurring qualification programme is itself a signal. It reflects a 
quality culture in which validation is an ongoing discipline rather than a one-time activity at product 
launch. For customers selecting an amplifier module supplier, this matters. 

Quality as a Continuous Standard 

The Qualification Test Program reflects a core principle at Pascal Audio: quality is not an event in 
a production calendar. It is an enduring standard — measured, validated, and reinforced twice 
every year. 

This approach distinguishes between two fundamentally different orientations toward quality. The 
first treats quality as something achieved at product design and verified at launch. The second 
treats quality as something that must be continuously reaffirmed throughout a product's 
production life. 

Pascal Audio's Qualification Test Program is built on the second orientation. The consequence is 
an approach to quality assurance that is more demanding, more resource-intensive, and more 
reliable than the alternative. 

In high-performance audio, excellence is not declared. It is proven. 

Conclusion 

The demands placed on Class D amplifier modules in professional audio applications are significant. 
They operate in environments that are acoustically critical, commercially visible, and technically 
demanding. For OEM and ODM customers, the performance of the amplifier module is directly 
reflected in the performance of their branded product. 

Pascal Audio's Qualification Test Program provides a systematic, recurring, and rigorous 
framework for ensuring that performance is not assumed — it is verified. Through structured stress 
testing, multi-site validation, and a twice-annual qualification cadence, the programme delivers the 
consistency and confidence that demanding applications require. 

 

Key Takeaways 

– Qualification testing is conducted twice per year — not as a response to issues, but as a 
proactive and recurring standard. 
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– New manufacturing sites cannot ship until they have met the same qualification 
standards as established production. 

– Accelerated stress conditions compress years of real-world use into a controlled 
validation period. 

– The four validated domains — power stage, thermal management, protection circuitry, 
supply stability — represent the dimensions most critical to long-term field reliability. 

– For OEM and ODM customers, the result is predictable integration, scalable 
manufacturing, reduced field risk, and demonstrable quality assurance. 

 

 

Pascal Audio A/S  ·  Herlev, Denmark  ·  pascal-audio.com 
© Pascal Audio. All rights reserved. 


