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Introduction 
In the semiconductor industry, precision and accuracy 
are paramount. Electronic engineers, whether they are 
hardware, software, validation, or design engineers, rely 
heavily on accurate measurements to ensure the quality 
and reliability of their products. This white paper explores 
the essential link between measurement compliance and 
the use of properly calibrated measurement equipment, 
highlighting the importance of Tektronix Factory Verified 
Calibration Services. 

The Importance of Measurement 
Compliance 
Measurement compliance in the semiconductor industry 
is not just a regulatory requirement but a cornerstone of 
product quality and reliability. Compliance ensures that all 
measurements adhere to industry specified standards and 
regulations, which is critical for maintaining the integrity 
of semiconductor devices. Accurate measurements are 
essential for design validation, ensuring that designs meet 
predefined criteria. Without accurate measurements, 
engineers cannot confirm that their designs will function as 
intended, potentially leading to costly redesigns and delays. 

Quality control is another critical area where measurement 
compliance plays a vital role. Before products reach the 
market, they must be verified to meet stringent quality 
standards. Accurate measurements ensure that each 
product performs as expected, reducing the risk of defects 
and enhancing customer satisfaction. Additionally, process 
optimization relies on accurate measurements to fine-tune 
manufacturing processes. By ensuring that every step of 
the production process is optimized, manufacturers can 
improve efficiency, increase yield, and reduce waste. 

Situations Requiring Properly 
Calibrated Measurements 
Properly calibrated measurement equipment is crucial 
in various scenarios within the semiconductor industry. 
During product development, accurate measurements are 
necessary to validate design specifications. Engineers must 
ensure that their prototypes meet all required parameters, 
as deviations can lead to significant issues down the line. 
In the manufacturing phase, calibrated equipment ensures 
that each product meets the defined specifications. This 
consistency is essential for maintaining product quality and 
reliability. 

Testing and validation are also critical stages where 
calibrated equipment ensures the accuracy of test results. 
Whether conducted in-house or by third-party validators, 
these tests must be accurate to ensure that the final 
product meets all regulatory and performance standards. 
Compliance audits are another situation where calibrated 
equipment is indispensable. During regulatory inspections, 
having calibrated equipment demonstrates adherence to 
industry standards, helping companies avoid penalties and 
maintain their certifications. 

Risks of Not Having Calibrated 
Equipment 
The risks associated with using uncalibrated equipment 
are significant and can have far-reaching consequences. 
Inaccurate measurements can lead to design flaws, 
resulting in product failures and increased costs due to 
rework and recalls. These issues not only affect the bottom 
line but also damage a company’s reputation and customer 
trust. Non-compliance with industry standards can result 
in regulatory penalties and loss of certification, further 
impacting a company’s ability to operate and compete in 
the market. 

Reduced product quality is another major risk of using 
uncalibrated equipment. Inconsistent measurements can 
lead to variations in product performance, affecting the 
reliability and longevity of semiconductor devices. This 
inconsistency can result in customer dissatisfaction and 
potential failures in the field, leading to costly warranty 
claims and damage to the brand’s reputation. Ultimately, the 
risks of not having calibrated equipment far outweigh the 
costs of regular recurring calibrations. 
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Benefits of Having 
Calibrated Equipment
Investing in properly calibrated equipment offers numerous 
benefits that can significantly impact a company’s 
operations and bottom line. Documented accuracy ensures 
that all measurements are traceable, leading to better 
design validation and quality control. This accuracy helps 
prevent costly redesigns and rework, saving both time 
and money. Regulatory compliance is another critical 
benefit, as calibrated equipment meet industry standards 
expectations, helping companies avoid penalties and 
maintain their certifications.

Improved product quality is a direct result of using 
calibrated equipment. Consistent and accurate 
measurements lead to higher-quality products, enhancing 
customer satisfaction and reducing returns. Product 
quality also helps build a strong brand reputation, 
attracting more customers and increasing market share. 
Operational efficiency is another significant benefit, as 
calibrated equipment minimizes downtime and optimizes 
manufacturing processes. By ensuring that every step of 
the production process is accurate and efficient, companies 
can improve yield and reduce waste. 

Calibration in the 
Semiconductor Industry
Calibration in the semiconductor industry involves adhering 
to specific standards to ensure measurement accuracy. 
These standards include ISO/IEC 17025, which specifies 
the general requirements for the competence of testing 
and calibration laboratories. The calibration process 
typically involves using highly precise equipment, such as 
signal generators and reference standards, to compare the 
performance of the device under test against known values. 

One common challenge in calibration is ensuring 
accuracy across a wide range of test points. For example, 
oscilloscopes used in semiconductor testing may require 
calibration at multiple points, including low voltages and 
high frequencies. An oscilloscope calibrated only at 120V 
60 Hz may not provide accurate measurements at 0.01mV 
at 20GHz, which is critical for semiconductor applications. 
Tektronix Factory Verified Calibration Services address 
these challenges by offering comprehensive calibration 
across all relevant test points, ensuring that equipment 
performs accurately across the operational capability of the 
device calibrated. 
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Calibration Challenges in the 
Semiconductors Industry
Semiconductor devices operate at a wide range of voltages 
and frequencies, often requiring extremely accurate 
measurements. Typical voltages can range from millivolts 
to several volts, while frequencies can extend into the 
gigahertz range. Even a small error in voltage or frequency 
measurement can have significant consequences. For 
instance, a 0.01% error in voltage measurement could lead 
to a read/write error in a high-speed bus, such as PCIe, 
where precise timing and signal integrity are crucial.

In high-speed digital circuits, even minor deviations 
can cause data corruption, leading to system failures 
or degraded performance. Accurate measurements are 
essential to ensure that these devices function correctly 
and reliably. Proper calibration of measurement equipment 
helps mitigate these risks by providing the reliable accuracy 
needed to detect and correct potential issues before they 
impact the final product.

Real-Life Examples
Real-world examples highlight the importance of proper 
calibration in the semiconductor industry. For instance, 
Tektronix has found that a significant percentage of 
equipment received for calibration was found out of 
tolerance. This equipment, if used without recalibration 
and adjustment, would have provided inaccurate 
measurements, potentially leading to product failures and 
increased costs.

One case study involved a semiconductor manufacturer 
who experienced frequent product failures due to 
inaccurate voltage measurements. After implementing a 
regular calibration schedule with Tektronix Factory Verified 
Calibration Services, the manufacturer saw a marked 
improvement in product quality and a reduction in failures. 
This example underscores the critical role of calibration in 
maintaining measurement accuracy and product reliability.
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Troubleshooting Best Practices 
Troubleshooting common calibration problems is 
essential for maintaining measurement accuracy. If 
equipment is found to be out of tolerance or providing 
inconsistent results, it should be recalibrated immediately 
to prevent inaccurate measurements. If equipment is in 
calibration but out of the calibration cycle, it should be 
scheduled for recalibration as soon as possible to ensure 
ongoing accuracy.

Other typical challenges include dealing with environmental 
factors that can affect calibration, such as temperature 
and humidity. Ensuring that calibration is performed in a 
controlled environment can help mitigate these issues. 
Additionally, regular maintenance and inspection of 
calibration equipment can prevent problems before they 
arise, ensuring that all measurements remain accurate 
and reliable.

Tips for Calibrating Equipment in 
the Semiconductor Industry
To maintain the accuracy and reliability of measurement 
equipment, it is essential to follow best practices for 
calibration. Regular calibration is crucial to ensure ongoing 
accuracy. Scheduling periodic calibrations helps identify 
and correct any deviations before they become significant 
issues. Using ISO/IEC 17025 accredited services, such as 
Tektronix Factory Verified Calibration Services, ensures 
compliance with industry standards and provides peace of 
mind that the equipment is calibrated correctly.

Maintaining detailed records of all calibration activities 
is essential for audit purposes. These records provide 
a history of the equipment’s maintenance and can 
be invaluable during regulatory inspections. One 

effective way to manage these records is by using 
calibration management software. This software helps 
maintain detailed records and easily manage calibration 
compliance. It allows for the tracking of calibration 
schedules, storing calibration certificates, and generating 
reports for audits. By automating these processes, 
calibration management software reduces the risk of 
human error and ensures that all calibration activities are 
documented accurately and efficiently.

Training personnel in the proper use and maintenance 
of calibrated equipment is also critical. Ensuring that all 
relevant staff understand the importance of calibration and 
know how to handle the equipment correctly helps maintain 
accuracy and reliability.

Learn More 
To learn more about how Tektronix Factory Verified  
Calibration Services can help you maintain measurement 
compliance and enhance the accuracy of your 
semiconductor products, visit our website or contact our 
team of experts today.
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Contact Information:
 Australia 1 800 709 465

Austria* 00800 2255 4835
Balkans, Israel, South Africa and other ISE Countries +41 52 675 3777

Belgium* 00800 2255 4835
Brazil +55 (11) 3530-8901

Canada 1 800 833 9200
Central East Europe / Baltics +41 52 675 3777

Central Europe / Greece +41 52 675 3777
Denmark +45 80 88 1401
Finland +41 52 675 3777

France* 00800 2255 4835
Germany* 00800 2255 4835

Hong Kong 400 820 5835
India 000 800 650 1835

Indonesia 007 803 601 5249
Italy 00800 2255 4835
Japan 81 (3) 6714 3086

Luxembourg +41 52 675 3777
Malaysia 1 800 22 55835

Mexico, Central/South America and Caribbean 52 (55) 88 69 35 25
Middle East, Asia, and North Africa +41 52 675 3777

The Netherlands* 00800 2255 4835
New Zealand 0800 800 238

Norway 800 16098
People’s Republic of China 400 820 5835

Philippines 1 800 1601 0077
Poland +41 52 675 3777

Portugal 80 08 12370
Republic of Korea +82 2 565 1455

Russia / CIS +7 (495) 6647564
Singapore 800 6011 473

South Africa +41 52 675 3777
Spain* 00800 2255 4835

Sweden* 00800 2255 4835
Switzerland* 00800 2255 4835

Taiwan 886 (2) 2656 6688
Thailand 1 800 011 931

United Kingdom / Ireland* 00800 2255 4835
USA 1 800 833 9200

Vietnam 12060128

* European toll-free number. If not  
accessible, call: +41 52 675 3777
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