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W H I T E  P A P E R

Reliable Electronic Devices Through 
Effective Burn-in Test Systems

Introduction
Electronic devices undergo multiple rounds of testing during the manufacturing 

process, including wafer-level, module-level, and module burn-in tests. However, 

systems and materials wear out with continuous use and various situations such 

as varying electrical loads and temperature stresses that can lead to device failure. 

Therefore, failures are defined within specific bounds under specific tolerance 

limits in the manufacturer’s data sheet. Early failures may come from poor design 

or improper manufacturing.

Accelerated life tests subject units to higher-than-usual stress levels such as 

voltage, temperature, humidity, pressure, and loading in order to speed up the 

deterioration of materials and electronic components. This process enables test 

engineers to collect failure information more quickly. About 40% of microelectronic 

failures1 are reportedly due to temperature, which is the most critical factor in 

component failure. Burn-in is a screening technique in which you apply high 

voltage and temperature during a product life cycle’s early stage to remove latent 

defects. It is used for highly integrated circuit systems.

• The main purpose of 
the burn-in process is 
to guarantee reliable 
products.

• The process weeds out 
“infant mortality” defects.

• DAQ systems provide 
the most cost-effective 
solution for electronic 
manufacturers.

1. Way Kuo, Fellow, IEEE, and Taeho Kim, An Overview of Manufacturing Yield and Reliabil ity 
Modeling for Semiconductor Products
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Burn-In Environment Types and their Effectiveness

Electronic industries use temperature in end-to-end product life cycle processes 

because it is considered the most critical factor in stressing electronic components to 

failure. A temperature stress test is often used in the product design validation stage 

to ensure the product can function well at its guaranteed operating temperature range. 

Many electronic component manufacturers use burn-in as part of their manufacturing 

process.

The most common burn-in environment type is a special burn-in chamber/oven or a 

room with elevated temperature, typically +125°C, depending on the specifics of the 

device being stressed. Burn-in is typically used in the manufacturing process to weed 

out early “infant mortality” defects. Figure 2 shows a classic “bathtub curve” of the 

electronic component reliability failure rate over time. The burn-in process helps to weed 

out the “infant mortality” failures during the initial stage. Often, you will add additional 

stress factors to the process, such as powering on/off the device under test (DUT), 

adding higher humidity into the environment, or subjecting the DUT to mechanical 

vibration.

To further stress the DUT, you can vary the temperature instead of having a constantly 

elevated temperature. This process is normally called temperature cycling. Powering 

on/off the DUT does provide varying temperature stress, but controlling the external 

environment temperature change, or temperature ramp rate will provide more control 

over this stress factor.

Figure 1. Burn-in oven with the device under test (DUT)



Many studies have proven the effectiveness of the burn-in process; the findings appear 

in Figure 2. The electronic industries have also tried to weed out such “infant mortality” 

failures upstream in the test process. The earlier you can identify or eliminate these 

failures, the better because failures at a later stage in the product life cycle will result in 

greater costs to manufacturers. 
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Figure 2. The widely used component reliability failure rate “Bathtub curve”
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Burn-In Test and Measurement Process

Burn-in testing requires you to evaluate several factors when choosing a 

solution, including device power, method of temperature measurement, 

and power requirements. All these factors affect the thermal resistance of 

the device, which ultimately affects the potential to stress devices at high 

temperatures.

It is important to note that you can choose various types of temperature 

sensors and data acquisition (DAQ) systems. There are many types of DAQ 

modules or devices to choose from, and each one has its own advantages 

for a specific application.

It is essential to use a stable and highly accurate DAQ system to support 

each aspect listed in the side box on this page. The DAQ systems are often 

the solution of choice for burn-in process because they are generally cost-

effective, easy to use, space-saving, and less likely to damage the DUT.

To meet the increasingly demanding burn-in test and measurement 

challenges, you need to carefully select sensors, signal conditioners, input 

modules, and a controlling DAQ mainframe to provide a complete test 

solution.

Figure 3 illustrates an example of a burn-in test system in an environmental 

chamber. The system uses a temperature sensor, a signal conditioner, 

and a high-performance DAQ device to obtain an accurate temperature 

measurement by performing the burn-in test with a larger sample size of 

input signals.

When selecting the 
DAQ system for burn-
in testing, there are 
various aspects to 
consider. Typical 
aspects include:
• Number of channels

• Sampling or scanning rate

• Cost-effective, high-
volume solutions

• Types of parameter 
measurements of the DUT

• Test the DUT’s control and 
measurement

• Space-saving, compact 
systems

• High level of temperature 
control

Figure 3. Burn-in test setup using a DAQ system
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DAQ Solutions for Burn-in Testing
Electronic component industries have come a long way over many decades of growth. 

Burn-in systems are a necessary process. The DAQ solutions for burn-in testing needs 

to:

• Increase throughput and productivity

• Create a cost-effective test process

• Space-saving in the manufacturing area

Selection of sensors

The stress factor types in burn-in systems are temperature, humidity, voltage, current, 

and mechanically- induced stress such as vibration, torque, and pressure. DAQ systems 

must be able to measure these types of stress factors. For example, DAQ systems 

can easily incorporate temperature sensors such as thermocouples, thermistors, 

and resistive temperature detectors (RTDs). Each of these temperature types has its 

advantages and disadvantages. Please read the Practical Temperature Measurements 

application note, 5965-7822E for more information on how to choose the right sensors 

for your application.

A DAQ system can also measure other types of sensors – humidity, strain gauge, 

capacitive, and inductive sensors.

Selection of DAQ modules

While you may choose from a variety of DAQ modules for burn-in testing, the most 

useful DAQ module is the input multiplexer module. It is one of the main reasons burn-

in test engineers choose DAQ systems over other types of test solutions. The DAQ 

input multiplexer module has a network of switches to allow test engineers to test 

multiple DUTs in a single setup. Some modules have 20, 40, or 80 input channels. 

Test engineers can choose the type of switches in the multiplexer modules, such as 

mechanical armature, reed relay switches, or the super-fast Field Effect Transistor (FET) 

switches.

In addition, you can choose RF and Microwave input modules to measure high-

frequency signals from the DUTs. There are switch matrix, 4-input by 8-output, 4 by 16 

and 4 by 32 modules that offer flexibility to connect source signals to DUTs and measure 

signals from DUTs.

Monitoring current drawn by each DUT can provide excellent insight into the proper 

operation of the DUT. The multifunction DAQ modules are capable of monitoring voltage 

outputs produced by inductive current sensors or shunt resistors. These multifunction 

modules offer built-in high-resolution digital-to-analog (DAC) outputs and voltage/current 

sensing inputs.

http://literature.cdn.keysight.com/litweb/pdf/5965-7822E.pdf
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Selection of DAQ mainframes

DAQ mainframes typically house the DAQ modules. Some of the DAQ mainframes 

come with built-in displays for direct instrument control, signal conditioners, and digital 

multimeter. These multifunction built-in DAQ systems provide better flexibility and easy 

test setup.

DAQ PC software application

DAQ systems can be linked-up and synchronized in real-time with a PC via USB, LAN, 

or GPIB instrument interface. The DAQ PC software application enables control of the 

DAQ system to configure channels, data logs, and visualize measurements in a wide 

array of display options.

Figure 4 below shows the user interface of a modern DAQ PC software application. Test 

engineers have the ability to control multiple instruments such as DC power sources, RF 

signal sources, digital multimeters, oscilloscopes, and more. All measurement results 

can be displayed simultaneously in trend, bar, numerical, grid, and histogram charts.

Figure 4. Keysight’s BenchVue DAQ PC application user interface

Some DAQ PC software also provides a solution for automating test sequencing without 

textual programming. It accomplishes this by simplifying the integration of multiple 

instruments to create a fully synchronized automated test. 
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Figure 5. Keysight’s BenchVue TestFlow test automation software

Figure 5 below shows an example of Keysight’s BenchVue TestFlow test automation 

software.
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Conclusion
Most electronics components have an infant-mortality period of about a year under 

ordinary operating conditions. The short infant-mortality period poses a serious 

challenge to the reliability of a customer’s products. Your ability to meet and overcome 

this challenge is critical. 

Keysight high-performance Bench and Modular DAQ systems offer best-in-class 

features needed to meet the increasing demand for reliability testing and guarantee 

high reliability of end products.

For more information on Keysight’s DAQ systems, please visit 

http://www.keysight.com/find/DAQ.

For more information on Keysight’s DAQ PC software application, please visit 

http://www.keysight.com/find/BenchVue.


