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Overview 
• The Over Voltage Protection (OVP) circuit is a circuit designed with 

safety features such as fuse, Transient Voltage Suppressor(TVS) 

diode and indicators primarily to protect Device Under Test (DUT) on 

a board from Excessive current, Sudden voltage surge or potential 

Electrical Overstress (EOS) occurrence.  

• The OVP module is uniquely structured with provision for a Crowbar 

and TVS protection circuits.  

• This modular board design can be utilized in most of legacy burn-in 

board design with insufficient power supply protection. 

• Going modular, re-work of burn-in boards is eliminated and overall 

manufacturing cycle time is improved. 

• The OVP circuit is populated on a miniature sized adapter board 

ideally suited for most circuit applications like in any burn-in board 

design where tight spacing is a concern.  
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Introduction 

• Most of legacy burn-in boards have no Over Voltage Protection circuit. 
• Here are some of the events of worst case ever!!!  

 

 

Addressing the EOS on Legacy Burn-in Boards with Over Voltage Protection through a Modular Design 7 



Launch Pad - Load Boards & Burn-in Boards BiTS 2017 
Session  4 Presentation 4 

March 5-8, 2017 Burn-in & Test Strategies Workshop www.bitsworkshop.org 

Introduction 

The following events are sent these boards to scrap and most likely 
affect EOS on the part.  
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Introduction 

Legacy Burn-In Board design actual Burn-In Board K0104 rev. O 
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NO Over-Voltage 

Protection Circuit 

(OVP) !!! 

K-SPEC: K0104 rev. O 
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Methodology 
The OVP modular board design was built by Abrel in a four layer 

polyimide material, basically similar board characteristics of most 

Manufacturing/reliability burn-boards.  

• The physical dimension of the board was achieved by engineering 

• The maximum area of the burn-in boards where the standard DUT 

power-supply protection circuit is laid-out on the board. 

• The OVP module can be configured to provide positive or negative 

output signal. 
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Methodology 
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Actual OVP Module Design 

(Positive Output) 

OVP Schematic Diagram 

(Positive Output) 

Benefits: 

• Since it was miniature this are flexible and can be placed any where on 

the board. 

• The design meet the standards qualification for Burn-in applications. 

• Save cycle-time and cost for rework. 

• Adaptable to existing and new reliability, manufacturing or customer 

application boards. 
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Project Implementation 

The OVP modules are installed for each individual DUT main supply 

pins close to the edge finger connection of burn-in board. The following 

components is needed In order to connect the OVP module to the 

board. 

 

• High-temp wire and stand-off are used. 
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Project Implementation 
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The top 1st picture is NO OVP, 2nd picture is with the adapter 

board with OVP installed, 3rd picture is OVP interconnection 

YELLOW = -15V 
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Project Implementation 
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The sample devices will run in the following conditions: normal 

power-up/down sequence using no-OVP and with OVP burn-in 

board design. A power cycling test was also included for monitoring 

any glitches on the power supply lines. 
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Evaluation of Result 
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The Evaluation achieved the following: 

• Can captured power-up and power down.  

• There is no big difference between the existing and improved design in terms 

of its functionality, burn-in operation and handling process .  

• During evaluation, pre and post BI test results have no impact on the 

performance of the device. 

• Full implementation of OVP circuitry is mandated on all legacy boards and 

future burn-in board design. 

Without OVP, No glitch or distortion found With OVP, No glitch or distortion found 
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Evaluation of Result 
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Power cycling test was performed to see any glitches during power-

up/down of the improved burn-in board loaded in the oven.  

No glitch or spike are found during power cycling test 
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Evaluation of Result: Over Voltage 

Experiment 
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The OVP is responding and blown the fuse in the event of over voltage  
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Evaluation of Result 
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The picture below shown is based from the datasheet from little fuse. 
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Project Measurement 

Evaluation of Result 

Secondary Measurement Target Evaluation of 

Result 

Results 

• Cost Avoidance 50% Cost of k104-4  
Burn-in boards 
fabrication 

Zero Cost on 

Re-fabrication 

of Burn-in 

boards 

293K (USD) 
Cost 

Avoidance 

K104-4 Burn-in Boards Inventory =150 

Cost Burn-in Boards Fabrication = $2000 

Total cost Avoidance = $300,000 

Cost of OVP = $6 per piece 

Requires OVP per Burn-in Board = 3 

Total Cost of OVP = $2,700 

Labor Cost on Installation = $3400 

 

Cost Avoidance Savings = $293,900 
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Conclusion 

• The OVP modular board design is simple and innovative technique 

in adding protection circuits on any desired circuit application.  

• It can be easily installed on any existing board circuit due to its 

physical size and adaptable for any desired supply configuration. 

Legacy burn-in boards take the most of the advantage of the OVP 

module.  

• It offers high cost scrap avoidance and savings in manufacturing. 

With the help of OVP modular board, it will completely safeguard the 

DUTs from potential EOS occurrence. 
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Recommendation 

We highly recommend to fan out this project to all legacy burn-in 

boards without over voltage protection circuit especially for 

manufacturing and reliability burn-in boards. This OVP circuit will serve 

as reference for future burn-in board development. 
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