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Introduction 
 Current Trend in Reliability is Towards Physics-Based 

Approaches to Design for Reliability (DFR) 
 No Centralized Repository for Physics-of-Failure Models 
 PoF Models Have Received Limited Exposure and 

Acceptance Despite Greater Recognition of Value 
 RIAC Funded by Defense Technical Information Center 

(DTIC) to Develop the Web-Accessible Repository of 
Physics-Based Models (WARP) 
• Effort was completed in May 2012 
• Quanterion Solutions Incorporated (Model Research/Database 

Development/Website Development) 
• University of Maryland Center for Risk and Reliability (Model 

Research) 
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WARP Objective and Concept 
 

 Collect, Analyze and Catalog the Existence and 
Characteristics of PoF Models 

 Provide a Centralized Web-based Repository of PoF 
Models for Researchers and Engineers 

 Promote Understanding of: 
• What PoF models are needed to fully characterize component 

reliability (major failure mechanisms, including package-related) 
• What PoF models already exist to meet that need 
• What PoF models are missing to fill the gap (presents 

opportunities for research) 
• What data/information is required to exercise a specific model 
• Where can the required data/information be obtained 
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WARP Objective and Concept 

Web-Based PoF Model 
Submittal or “Model 
Needed” Request 

Model Info Submittal or Request 
Requires  Member Registration & Login 

Web-Based PoF 
Model User 
(no member 

registration or login 
required) 

RIAC Confirms WARP Membership and Reviews 
PoF Model Source Document Before Approving 

Establishes separate Search, 
Forum, Help and Feedback 
Areas for Users/Members 

Additional Area Accessible Only to 
WARP Model Contributing Members 

Additional Area Accessible Only to 
RIAC Administrators 
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WARP Objective and Concept 
 Rules for Submitting PoF Models to WARP 

• Submitted information based on source document 
“facts” 

• No copyright violations 
• Editorial comments on a specific model restricted to 

WARP Forum (monitored by RIAC) 
• Editorial comments must be accompanied by 

supporting rationale and/or data/documentation 
 Rules for Suggesting PoF Models 

• PoF model does not appear in WARP or the literature 
 Represents a “gap” in the PoF Model domain (research opportunity) 

• Associated component/technology types must be 
identified 
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WARP Development Process 

 Develop Taxonomy of Component/Technology 
Types to which PoF Models Should Apply 
• Based on Draft MIL-HDBK-217G and RIAC NPRD 

publication 
 Research and Collect Failure Mechanism 

Models 
• Over 150 resources were evaluated as potential 

PoF model sources (published literature, 
RIAC/UMD/DTIC libraries, research reports, etc.) 

 Develop Database and Website 
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WARP Database Record Types 

 Four Major Types 
• PoF Failure Mechanism Model Technical 

Record 
• Bibliographic Citation Record 
• Point-of-Contact Records: 
 For obtaining copy of document 
 For contacting the model developer 
 For contacting the person submitting validation 

data 
• Model Validation Record 
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WARP Database Record Types 
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Overview of WARP PoF Model Record 

PoF Model Title 

Primary Model 
Image 

Model Tree 
(Submodels) 

Primary Model 
Parameters 
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Failure Mechanism 
Addressed by 

Model Component/ 
Technology 
Addressed by Model 

Characteristics of 
Model Development 

(as Described in 
Source Document) 

Overview of WARP PoF Model Record 
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Model 
Assumptions, 

Limitations, 
Constraints and 

Uncertainty Limits 
(as described in 

Source Document) 

Data/Information 
Needed to Exercise 

the Model 

Overview of WARP PoF Model Record 
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Overview of WARP PoF Model Record 
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Overview of WARP PoF Model Record 

Direct Link to 
WARP Forum for 

This Specific Model 
Add Model 

Validation Data 
(Contributing 

Members Only) 
Validation data can be 
added by the original 
model developer, the 

author, or by 
independent contributors 
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Features of the RIAC WARP Website 
 

 Registered Members can Submit Models, Suggest Gaps 
Where Models are Needed, Participate in Forum 
• Forum promotes constructive discussion 
• Specific WARP Forum topic area set up to suggest “gaps” 

 Select Models by Component Type or Failure Mechanism 
 Search by Component/Technology Type, PoF Failure 

Mechanism, or any Keyword 
• General or Advanced Search 

 Conceptual “Matrix” of Component/Technology Type vs. 
Applicable PoF Models 

 Individual PoF Model Records Highlight When Data or 
Information is Needed from an Internal Test or an External 
Source (e.g., Dimensions/Properties) to Exercise the Model 
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Submit Models/Suggest Gaps 
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Participate in Forum 
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Select Models by Type or Mechanism 
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Search By Component or Mechanism 
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Advanced Search 
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“Matrix”: Component Type vs. Mechanism 
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Required Data/Information for Models 
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Required Data/Information for Models 
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Current Status 
 

 Over 5000 Technical Papers Evaluated 
 Over 200 PoF Models Identified and Being Processed 

into the WARP Database: 
• Wear, creep, fatigue, time-dependent dielectric 

breakdown (TDDB), negative bias temperature 
instability (NDTI), hot carrier injection (HCI), 
electromigration 

 RIAC WARP Website Went Public in August 2011 
• Over 275 Registered Members 
• Over 25 Registered Contributors 
http://www.theriac.org/WARP/login/main_login.html  

http://www.theriac.org/WARP/login/main_login.html�
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Future Work 
 

 RIAC Core Operations and General Community 
Support Will Keep WARP Viable 
 Original Intended Feature was On-Line 

Calculations and Output for Each PoF Model in 
WARP 
• Required software effort was cost-prohibitive 
• Negative impact on ability to populate WARP database 
• Emphasis placed on PoF model quantity and quality 

 Adding This Capability Would Be a Valuable 
Asset for the PoF Community 
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Contact Information 
 David Nicholls, CRE 

Reliability Information Analysis Center (RIAC) 
100 Seymour Rd, Suite C101 
Utica, NY  13502-1311 
Ph: 315.351.4202 
Fax: 315.351.4209 
Email: dnicholls@theRIAC.org  
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