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Problem Statement 

• The challenge of identifying truly defective devices 

while preserving high yield and throughput during a 

new BI platform bring up, resulted in a call-to-action 

for root cause analysis and process improvement 

implementation.    

• The high levels of undesired scrap were non-value 

added as the devices were not actually defective, 

but were instead failing the monitored burn-in 

insertion due to BI program and hardware instability 

issues.  

• Increased cost without improved quality!! 
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BI DEVELOPMENT 

LIFECYCLE 
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BI Development Lifecycle 
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Quality improvement is dependent on all subsystems including, BIB, BI 

programs, oven operating system, oven hardware, and production processes.  
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BI BOARD DESIGN AND 

VERIFICATION 

Process Improvements to Increase Burn-In Yield and Quality 9 



Heating Up - Burn-in & Thermal Test BiTS 2017 
Session  5 Presentation 1 

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

BIB Design Standardization 
• Creation of centralized and standardized BIB 

design tools and requirements.  

• Standardized BIB design template was created.  
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BIB Vendor Requirements 

• All vendors must use the same design tool 

• Design tool has standard PCB templates 

for different BI ovens. 
– Keep out areas, Maximum height restrictions, etc.  

• Library of TI approved parts and 

components 

• This resulted in improved quality, and also 

enabled supplier  comparison on 

performance and cost.  
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First Article Inspection 

• Implemented FAI checklist based on 

lessons learned.  
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BI PROGRAM CREATION, 

OPTIMIZATION, AND AUDIT 
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BI Program Creation 

• BI program template and standardization 

of programs helped to reduce errors and 

allow data comparison across different 

devices. It also helped improve 

independent program audit quality. 

• Pre-check step or checkout program 

required to run before production BI, 

including minimum good yield 

requirements.   
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BI Program Audit 

• A formal BI program audit methodology 

was established. 

• An expert auditor team was formed.  

• The BI Program Audit Checklist was 

defined for different program release 

milestones.  
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BI Program Milestones 

Process Improvements to Increase Burn-In Yield and Quality 16 
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BI Program Audit Checklist 
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TDL Audit Checklist 
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Test Description Language was created by TI in 1980 and is 

still the primary format for handing off test patterns from 

design to product engineering.   
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VOLUME MANUFACTURING 
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Standard BIB Template Features 
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Standard BIB Template Features 
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Standard BIB Template Features 
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Standard BIB Template Features 
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Standard BIB Template Features 
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Standard BIB Template Features 
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Standard BIB Template Features 
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Hardware Issues and Improvements 

Process Improvements to Increase Burn-In Yield and Quality 27 

• Socket Boss Surface Roughness Spec 

• Socket Heater Supply On Voltage LEDs 

• Solid Core  Multi-Stranded Socket Wire 

• BIB Rail Change Al  Stainless Steel 
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Hardware Issues and Improvements 

Process Improvements to Increase Burn-In Yield and Quality 28 

• Improper Keep Out Area 

• Socket Pin Stuck / Melted 

• Resulted in detailed socket 

qualification process. 

• Isense Resistor: Surface Mount  Axial 

• Temperature controller vendor change 
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Software Issues and Improvements 

• Additional supply fault and thermal fault 

program bins were created to provide 

granularity to aid in yield improvement 

activities.   

 

Process Improvements to Increase Burn-In Yield and Quality 29 



Heating Up - Burn-in & Thermal Test BiTS 2017 
Session  5 Presentation 1 

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

Software Issues and Improvements 

• Oven diagnostic test cases were fixed to 

address coverage gaps. 
– Modified for better per channel details as opposed to 

channel groups.  

• Oven operating system was updated to 

resolve many issues.  
– Yield calculation updates for masked sockets and good bin acceptance.  

– Disallow operator from unmasking masked sockets.  

– Added hardware serial numbers to test database.  
– Added unique compile id to run reports. 

– Email notifications upon slot faults 
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Manufacturing Process 

Improvements 
 

• Improved preventative maintenance and oven cleaning. 

Quarterly PM  Daily PM.  

• Oven diagnostics are now run daily.  

• BIB maintenance not completed regularly Weekly 

• Production operators used to be subcontractors  TI 

employees, have direct control / influence 

• Oven hardware fault tracking including closed loop 

resolution.  
– Weekly call with factory and oven manufacturer ensure the feedback loop from 

production to vendor.  
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Manufacturing Process 

Improvements 
 

• BIB maintenance not completed regularly Weekly 
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Infrastructure Improvements 

• Infrastructure improvements were 

implemented including: 

– Addition of  BIB loading tables 

– Paper to electronic conversion  

– Data handling / software / database creation 

– Exhaust system and air handling improvements 

to reduce pin electronic heat 

– Dampener installation to reduce oven vibrations 
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The Power Of Data 

• Per socket BI test data uploaded to 

database for interrogation.  
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BIB Maps 

• Electronic BIB loading / unloading Maps 

using BIBID barcode 

 

 

 

 

 

• Automated BIB Map loading to the oven 
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Hardware Decertification 

• Automated BIB and socket decertification 

system based on pre-determined set of 

rules.  
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Oven and BIB Management 

• Oven management tool created which 

provides at a glance oven / slot status 

information.   

• BIB Management system providing 

socket availability, decertified boards, 

repair history and success rate.  
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BI Yield Tracking 

• High level yield tracking per program 

helped to identify problem areas.   
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Conclusion 

• Attacked total Burn-In Operation and Device 

Burn-In Solution development including boards, 

sockets, programs, equipment, process and 

infrastructure, resulting in higher yield and 

throughput.  
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