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Reliability Engineering

Systems of Service

W.L. Schultz
Director of Reliability
Feb. 2004

� Reliability Organization
� Building-In-Reliability (BIR)
� Qualification Standards
� Reliability Monitoring Program
� Customer Returns Service (CRS)
� Analytical Capabilities
� Internet Services

WelcomeWelcome
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Reliability Charter

� Quantitative assessments of Product Reliability focusing on the 
identification and timely elimination of Design and Processing 
deficiencies that degrade product performance and operating life
expectancy.

� Provide systems for Continuous Improvement of Reliability and 
Quality through assessment of existing and mature processes, 
products, and packages.

� Perform failure analysis as a means of Problem Solving and 
Feedback to our customers, both external and internal.

� To exercise full authority over the Internal Qualifications of New 
Products, Processes, and Packages.

Charter:

Goal:

Establish Design Excellence and Manufacturing Robustness through
the use of  Building-In Reliability methods during development.
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� Recognized by our customers and competitors as a company that 
consistently delivers products with high reliability.

� Effective development of systems for assessing, enhancing, and 
assuring that Quality and Reliability are integrated into all aspects of 
business.

� Acknowledged by the Corporation as a highly qualified resource for 
reliability assurance, failure analysis, and electronics materials 
characterization capabilities.

� Successful utilization of the talents within the organization through 
the use of employee participation.

� Considered as Responsive and Service Oriented to our customers. 

Reliability Vision Statement
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Reliability Engineering

ESD/EOS
Reliability

Package
Reliability

Design for
Reliability

Products
Reliability

Package & Assembly Wearout Mechanism

Package/Assembly Quals
Assembly Subcontractor Quals
Package/Capability Studies
Lead Free

Moisture Sensitivity Level
Material Set Analysis & 
Qualifications

Reliability Statistics
Failure Analysis

Wafer Level Reliability
New Process Qualifications
Wearout Mechanism/
Characterization, Elimination 
of Wearout Mechanism,
Test Vehicles, Models and 
Research
Wafer Level Reliability
Technology Expertise:
- Rad Hard
- Silicon
- Oxide
- Interconnect

Rel. Critical Node Methods
Building In Rel. Methods
Failure Analysis
Design Reviews

Product Quals

Reliability Monitors

Analog & Mixed Signal Prod.
Power Management  Prod.
Video, Flat Panel, DVD 
Drivers
Direct Customer Support
Stress Lab Facility & Admin.
Product Qual/New Process
Mature Product Support
Minor Process Quals
Reliability Monitors Programs
Integrated Yield Mgmt. FA
Customer Failure Analysis
BIST & Scan DFT & DFA

ESD

ESD – DFR & Modeling
ESD - Site Authority
ESD - FA & Sustaining
Direct Customer
Support/Failure Analysis

Reliability Functional Description
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Reliability Engineering

Database & 
Engineering

Software Development
Field Returns Analytical Services

Reliability DatabaseReturn Authorization
System, Worldwide

PFAST Worldwide
Customer Return Services

Chemical Analysis

Microbeam Analysis Engineering Software
Development

Rel Database Management
Consolidation of Data Worldwide
Reliability Report Generation
Product Schematic and
Layout  Database
Stress Lab Monitor System 
Automate Reliability Work Flow
Trend Analysis
Web Site, Web Master

Return Authorization
Field Return for F/A (PFAST)
System Responsibility,
Coordination  and Tracking
of Field Returns Worldwide
Direct Customer Support
Field Return Failure Analysis

Residual Gas Analysis

Chemical and Physical Analysis

• Incoming Material

• Process Sustaining Analysis

• Advanced Material Analysis

• Reliability FA Support

Reliability Functional Description
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ReliabilityReliability
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Reliability - A New Approach
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Qualification Philosophy

• Results Expected:

– Protect the Customer

– Protect the Development Team commitments

– Remove the risks from the Qualification

– Qualification stress test are competitive and reflect most 

customers expectations

– A Qualification is a small sample in time, hence 

production must be monitored and assured

– Qualify quickly
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Qualification Philosophy - continued

• 10 Point Methods to attain results:

– Build-In Reliability during development
– Run trial test with technology qualification vehicles
– Apply appropriate stresses for the change
– Stay within the development tracking & review 

systems 
– Use Q&R Perfect Launch Methods
– Support IYM failure analysis during development
– Stress test comply to industry standards
– Perform accelerated stress test if possible
– Deploy Critical Node SPC and Maverick Lot 

Prevention methods
– Perform Matrix Monitor by wafer and package 

technology
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W.L. Schultz

Screen in ReliabilityScreen in Reliability Build in ReliabilityBuild in Reliability

Paradigm Shift Energy Chart

Recycle

EEEE

Concept

Develop Unit Process

Develop Final Process

Design First of A Kind (FOK)

High Risk Qual & Wearout Characterization

Destructive Process Analysis

Wearout Characterization

Modify Ground Rule

Product Qualification
Package Interaction

Low Risk

Verification

Concept

Process Definition

Risk Assessment

Process Development

Unit Process
Wearout Characterization of Unit Process

Input to Layout Groundrules

Destructive Process Analysis

Process Validation

Design First of Kind

Qual

Rel
Learning

Fail

Qual

Energy (EE ) = The Focus of Resources



11

Building In Building In 
ReliabilityReliability

(BIR)(BIR)Manufacturing for ReliabilityManufacturing for Reliability
(MFR)(MFR)

Design for ReliabilityDesign for Reliability
(DFR)(DFR)

Wafer Level
Reliability

Reliability
Critical Node

ESD
Design For Reliability

Electron Spin
Resonance

Maverick Lot
Prevention

Construction
Analysis

Integrated Yield
Management

Fast Qual
Devices

Wearout Characterization Bench Marking
BIR Methods

Model 
Maintenance 

Input
Contamination

Control & Monitor
(SIMS)

(ELYMAT)

ATE Fault Coverage
IDDQ, V- Stress, Virtual 

Test
Layout Groundrule

Inputs
Electronic

SPC Systems

Plastic Package
Thermo-Mechanical & Moisture 

Considerations in Design
Perfect Launch
Mfg. Methods

Perfect Launch
Dev. Methods
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BIR is an ongoing and integrated approach to build reliability into the 
product.

Scope:

Deliverables:
Design For Reliability:

– Wearout Characterization & Modeling, 6 weeks 
ahead of FOK

– Improved ATE Fault Coverage, IDDQ & V-Stress
– Standard Evaluation Circuits/Qualification Vehicle
– ESD Robust Products 
– Robust Materials, ie High TG & Anti-Popcorn Mold 

Compounds
– Improved Layout Groundrules

Manufacturing For Reliability:
– Critical Node System
– Construction Analysis
– Periodic Monitor for Fab Cleanliness using 

SIMS & ELYMAT

Benefits:

� Reduce Qual time to 6 
weeks.

� AIQ Increased

� Reduce Qual time, Yield 
Learning

� AIQ Increased
� Harsh  Environment with 

robust Performance

� Higher Reliability

� Maverick Lot Prevention
� Manufacturability
� Maverick Lot Prevention & 

Continuous Improvement of 
Reliability

Building-In Reliability (BIR)
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DEVELOPMENT TEST  VEHICLE (T.V.)DEVELOPMENT TEST  VEHICLE (T.V.)

DEVELOP ACCELERATED
STRESS METHODS

DEVELOP ACCELERATED
STRESS METHODS

DETERMINE FAILURE RATE MODEL
FOR T.V.

DETERMINE FAILURE RATE MODEL
FOR T.V.

DOX FOR PROCESS IMPROVEMENT
and/or IDENTIFY CONTROL VARIABLES

DOX FOR PROCESS IMPROVEMENT
and/or IDENTIFY CONTROL VARIABLES

Design For Reliability

FABRICATE T.V.FABRICATE T.V.

REVISE TV OR STRESS METHODS, MONITORREVISE TV OR STRESS METHODS, MONITOR

COMPETITIVE FAILURE RATES
CONTINUOUS IMPROVEMENT

COMPETITIVE FAILURE RATES
CONTINUOUS IMPROVEMENT

DELIVERABLES OF DFR
PROCESS

RELIABILITY CRITICAL
NODE LIST

DESIGN
LAYOUT GROUNDRULES

Failure Mechanism Based Vehicle 
Increased Sensitivity & Speeds Analysis

Uses & Exceeds Product
Layout Groundrules

Standard Flow or Short Loop DOE

A versus B Comparisons 
Speed Learning
Model Tuning

Determine Physical Cause & Input
Parametric Control

Integration

Reliability

First Pass Success

Prevention Based

Assures Process Control

Competitiveness

 �
�!	'(
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Test Vehicles Transfer to Technology

Building in Quality & Reliability

Fabrication of Test Vehicles

Wearout Characterization

Model Fitting

DOX for Control Variables

Replication  DOX of Control
Variables (Verification)

Define Critical Process Nodes

SPC of Critical Nodes

Reliability Product Monitor for Verification

The Process of Controlling the Input 

Parameters

For  Success
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Perfect Launch

1) New Product Introduction System - ACT - Applying Concurrent Teams

2) Designing Organization for Success - Fishbone for Launch

3) Project Management Training & Facilitation

� Project Go

� Bullseye

4) Cross Functional Teams using concurrent engineering

5) Recipe for Quality and Reliability at Launch and onward: (check lists)

� Design capability

� Production Process Capability

� Sample preparation

� Product capability

� Test Methods

� Reliability assessment methods
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New Product Introduction System Attributes:
(ACT-PTM Applying Concurrent Teams to Product-To-Market)

– Comprehends new technologies and products
– Has a value system:  Values

� Customer Satisfaction/Quality
� Adaptability to change
� Teamwork/employee involvement
� Supplier Partnerships

– Extensive use of Concurrent Engineering from Cross Functional Teams
– Project Management Training & Facilitation
– Activities (Tasks & Deliverables) are defined and s et in phases.
– Phases contain gates requiring reviews and specific  deliverables
– Performance Metrics Established:

� New Product Revenue
� On Time Delivery (OTD)
� Product to Market Cycle Time

– Comprehends – QML and ISO9001:2000 Standards
– Serves to feedback to Engineering to improve System  & Methods

� Reliability requirements
� Product characterization
� Customer Satisfaction

� Ethics and integrity
� Realized commitments
� Decreasing Cycle Time
� Concurrent Development

Perfect Launch
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People

Manufacturing
Capability

Successful New
Product Launch

SPC & Critical Nodes
Monitoring

Facility Controls
(TPM, TOC)

Continuous Improvement
(IYM, TPM, TOC)

TOPS

8D Methods

ACT II
Training

SPC/DOX

FMEA

Process
Control Plans

TOPS

Rework
Elimination

FA Techniques

Design Tools &
Modeling Root Cause

Analysis

Materials
Characterization

Device & Failure Mech.
Simulations

ACT II Gate
Compliance

Project Mgmt.
Skills

Ground Rules/
Critical Nodes
Verification

Cross Functional
Development Team

Participation

Electrical & ESD Characterization 
and Reliability

SPC & Critical Node
Methodologies

Failure Analysis
and Metrics

Technical
Tools

Organization
& Systems

Perfect Launch 

FA Skills
Development

Stress Testing
Wearout Testing

Maverick Lot
Reduction

Team Skills
Core Training

Reliability
Modeling & Statistics

New Product
Familiarization
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Power Density/
Time, Joule Heat

Integrated Fast Test Structures
Mechanism Vehicle Stress Comments

Electromigration

Hot Carrier

Oxide TDDB

Device Stability

Stress Induced 
Voids

NIST
Std. EM Lines

Min. Length
N-Channel

Capacitors/
FET Array

All Geometry
Devices

6 Meter
Meander Pattern

VDS = Rated
VGS = 1/2 VDS
or max ISUB

V-Ramp

Steady State
Bias/TVS

Hot Plate
Slow Cool

� Structures included on all 
new processes.

� Requirement on all new 
CMOS processes.

� Structures on Drop-ins and 
required on all new processes.

� Use both established models 
E and 1/E.

� On production test sites.

� Response improved from 3k 
hours to less than 168 hours.

� Refining physical models.

Reliability  Wear Out Testing
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� Applicable to all sites:

� Wafer Fabrication Sites

� Assembly Sites

� Foundry & Subcontractors

� Technology Developments

� New Process/Product/Package

� Based on criteria from competitive analysis 
and customer requirements.

Standards for Qualifications
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1K 2K 3K 10
Yrs.

15
Yrs.

20
Yrs.

STRESS

USE 1 - 3 Yrs. 5 - 7 Yrs.

TIME 

INFANT MORTALITY

RANDOM FAILURE RATE

ONSET OF W.O.

WEAROUT
FAILURE

RATE

I
N
S
T

F
A
I
L

R
A
T
E

%
l

BEYOND USEFUL LIFE
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‘Bathtub Curve’
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Reliability Requirements

� Wearout : (Failure Mode Not Allowed In Useful Life)

� Electromigration

� Hot Electron

� TDDB

� Micro Crack/Stress Void

� Modeling using Black’s Equation
MTF = AJ-N EXPEa/kT£ 0.1% Cum 10 Years, Tj = 150°C

� Model based on work by Hu ET.AL. £10mV VT Shift
or 10% Degradation of Trans-Conductance.

� Model based on work by Hu ET.AL. £ 1% Cum 10 
Years, Tj = 175°C.

� Not modeled - Characterized by accelerated testing of 
minimum width metal, Tj = 175°C.

� Infant Mortality: If early failures < 100 ppm
125°C HTOL, 168 Hours duration Burn-in is required

� Mid Life: < 100 FITs @ 95% CI < 10 FITs @ 95% CI

125C HTOL, 1000 - 3000 Hours @ 55°C @ 55°C

3-5M Device Hours
Acceptable Failure Rates: Initial Qualification @ Stress Conditions

New Process Qualifications
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Sample Accept
Test/Conditions Duration Size Criteria
High Temperature Life Test
Static and Dynamic VDD - Max Operating £ 100 FITs 

@ 55 ° C, 
95% CI
� Hermetic TA = 150°C 1000 Hours 444 Cum

3 - 5 Lots
� Plastic TA = 125°C

Temperature/Humidity/Bias (THB)* 1000 Hours 76 Cum A = 0 @ 1k 
Hours
TA = 85°C/RH = 85% VDD = Max Operating 3 Lots No EMA

Autoclave* 192 Hours 76 Cum A = 0
TA = 121°C/100% RH P = 15 PSI 3 Lots No EMA

Temperature Cycle*

� Mil -65°C to 150°C Mil-Std 883 500 Cycles 76 Cum A = 0
Method 1010 3 Lots
(Hermetic/Automotive Plastic)

� Industrial & Commercial 1000 Cycles 76 Cum A = 0
-40°C to 125°C (Plastic) 3 Lots
JEDEC Method A104

Sample Accept
Test/Conditions Duration Size Criteria
High Temperature Life Test
Static and Dynamic VDD - Max Operating £ 100 FITs 

@ 55 ° C, 
95% CI
� Hermetic TA = 150°C 1000 Hours 444 Cum

3 - 5 Lots
� Plastic TA = 125°C

Temperature/Humidity/Bias (THB)* 1000 Hours 76 Cum A = 0 @ 1k 
Hours
TA = 85°C/RH = 85% VDD = Max Operating 3 Lots No EMA

Autoclave* 192 Hours 76 Cum A = 0
TA = 121°C/100% RH P = 15 PSI 3 Lots No EMA

Temperature Cycle*

� Mil -65°C to 150°C Mil-Std 883 500 Cycles 76 Cum A = 0
Method 1010 3 Lots
(Hermetic/Automotive Plastic)

� Industrial & Commercial 1000 Cycles 76 Cum A = 0
-40°C to 125°C (Plastic) 3 Lots
JEDEC Method A104

New Process Qualification Product Type Testing
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Sample Accept
Test/Conditions Duration Size Criteria

Storage Life TA = 180°C No Bias 500 Hours 76 Cum A = 0
Hermetic Frit Seal 3 Lots

Storage Life TA = 150°C No Bias 1000 Hours 76 Cum A = 0
3 Lots

ESD Characterization (HBM, CDM, MM)

Additional Test:  Moisture Resistance Testing (MRT), Solderability, Destructive Wire Pull, 
Die Shear, Ball Shear, HAST, Power Temperature Cycle, Physical Dimensions, Terminal 
Strength, Brand Permanency, in process test data from Assembly Subcontractors.

•All SMT Preconditioned per J-STD 20, Method A112/113

Qualification Options:

• Customer Specific Requirements
• Generic Qualification per Reliability Spec.

Sample Accept
Test/Conditions Duration Size Criteria

Storage Life TA = 180°C No Bias 500 Hours 76 Cum A = 0
Hermetic Frit Seal 3 Lots

Storage Life TA = 150°C No Bias 1000 Hours 76 Cum A = 0
3 Lots

ESD Characterization (HBM, CDM, MM)

Additional Test:  Moisture Resistance Testing (MRT), Solderability, Destructive Wire Pull, 
Die Shear, Ball Shear, HAST, Power Temperature Cycle, Physical Dimensions, Terminal 
Strength, Brand Permanency, in process test data from Assembly Subcontractors.

•All SMT Preconditioned per J-STD 20, Method A112/113

Qualification Options:

• Customer Specific Requirements
• Generic Qualification per Reliability Spec.

New Process Qualification

Product Type Testing
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FAB PROCESS NEW/CHANGE EM HOTe TDDB
DEVICE

STABILITY HTOL MOISTURE
THERMAL

CYCLE

New Process Technology X X X X X X X

Passivation Change in Layer
Composition, Thickness , and/or
Technique

Metallization Composition, 
Thickness, and /or Technique

Oxide Layer Change in Composition,
Thickness, and/or Technique

Doping Material Source and 
Concentration Changes  Process
Technique and/or Diffusion Profiles

Change in Wafer Fab Location

X X X X X

X

X X X X X X X

X X

X X X X X

X X X

Change vs. Stress Test

Major Changes To Existing Process
Examples Of Qualification Requirements

REQUIRED TESTING
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Reliability Monitoring
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Reliability Monitoring

� Consist of Two Monitoring Systems:
– Mil-Std QML Requirements
– Intersil Matrix Monitor Program

– Hermetic Packages
– Plastic Packages

� Both Systems are deployed at our Assembly/Test Subc ontractors. 
� Reliability Engineering performs Trend Analysis, Fa ilure Rate Calculations, 

and provides feedback to Manufacturing, Design as w ell as generates 
Customer Reports.

� The Matrix Monitor Program Features:

� Matrix I - Short duration highly accelerated tests.
- Sampled Two Times/Month/Technology/Package
- Looks for sudden changes or trends in Product Q&R
- Control Plan Methods deployed

� Matrix II - Longer duration tests
- Sampled Once/Month/Die Technology/Package
- Ensures ongoing reliability
- Enables failure rate calculations

� Matrix III - Package Mechanical Tests
- Sampled Once/Month/Package Family
- Both Plastic and Hermetic Technologies

� All failures are analyzed and used to drive Continuous Improvement.
� Reliability Data is posted on the Intersil Web page

http://www.intersil.com/quality/
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Plastic Packaged Integrated Circuits
Test
No. Test & Conditions

Test Methods
Guidelines

Accept
Num.

Downpoint(4)

Duration
Minimum
Sample

Minimum
Frequency (5)

1.1 HTOL(1) JEDEC Std. 22-B 48 Hours 45 A=0 Twice/Month
TA = 175 ° C TM-A108
VDD = Rated

1.2 HTOL(2) JEDEC Std. 22-B 168 Hours 45 A=0 Twice/Month
TA = 125 ° C TM-A108
VDD = Rated

1.3 HAST(3, 6) JEDEC Std. 22-B 48 Hours 45 A=0 Twice/Month
TA = 135 ° C, RH=85% TM-A110
VDD = Rated

1.4 Autoclave(6) JEDEC Std. 22-B 96 Hours 45 A=0 Twice/Month
TA = 121 ° C, RH = 100% TM-A102
PSIG = 15

1.5 Liquid Thermal Shock(6) Mil  Std. 883 200 Cycles 45 A=0 Twice/Month
TA = 65 ° C, 150 ° C TM-1011, 

Cond. C

1) Static bias conditions to be used as applied to CMOS technology device types which dissipate minimal power.
2) Applies to device types which cannot be stressed at 175 ° C ambient due to power dissipation limitations an d/or 

package constraints.
3) Applicable to device types for which HAST circuits exist or can be designed for minimal power dissipation.
4) Electrical end-point tests are to be performed at 25 ° C room ambient with the addition of Hot Continui ty for Liquid 

Thermal Shock.  Devices shall be read within 96 hours after removal of stress.  Humidity test units are to be stored at 
room ambient for 16 - 24 hours prior to end point readings.

5) Frequency applies to each process technology and package.  An alternative plan of N=22 per week can be used 
where socket availability, etc.. is a problem for N=45.

6) Criticize failures for electrolytic metal attack only (EMA). 

NOTES:

Matrix I Reliability Test
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Plastic Packaged Integrated Circuits

Test
No. Test & Conditions

Test Methods
Guidelines

Downpoint (3)

Duration
Minimum
Sample

Minimum
Frequency(4)

2.1 HTOL(1, 2) JEDEC Std. 22-B 168, 1000 Hours 45 A=0 Monthly
TA = 125 ° C TM-A108
VDD = Rated

2.2 THB(2) JEDEC Std. 22-B 168, 1000 Hours 45               A=0 Monthly
TA = 85 ° C, 85% RH TM-A101
VDD = Rated

2.3 Autoclave(2) JEDEC Std. 22-B 96, 192 Hours 45               A=0 Bi Monthly
TA = 121 ° C, RH=100% TM-A102
psig = 15

2.4 Storage Life JEDEC Std. 22-B 1000 Hours 45              A=0 Bi Monthly
TA = 150° C, TM-103

2.5 Temperature Cycle(2,5) Mil  Std. 883           200, 500, 1000 Cycles 45               A=0 Bi Monthly
TA = 65 ° C, 150 ° C TM-1010, Cond. C

NOTES:

1) If both dynamic and static boards exist, alternate tests each month.
2) For surface mounted packages (i.e., PLCC, SOP, MPQFP, etc.), sample devices shall be subjected to two cycles of vapor phase pre-

conditioning per specification 205183 prior to starting these reliability tests.
3) Electrical end-point tests are to be performed at 25 °C room ambient with the addition of hot continuity at the start and final down point of 

temperature cycle.  Devices shall be read within 96 hours after removal from stress.  Humidity test units are to be stored at room ambient 
for 16 - 24 hours prior to end-point readings.

4) Frequency applies to each process technology and package.
5) Specific product/package limitations may require modification of these conditions.  

Such product will be identified on a case-by-case basis.

Accept
Num.

Matrix II Reliability Test
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Plastic Packaged Integrated Circuits
Test
No. Test & Conditions

Test Methods
Guidelines

Accept
Num.

Minimum
Sample

Minimum
Frequency(1)

3.1 Solderability (2) Mil-Std 883 45 A=0 Twice/Monthly
(8 Hours Steam Age) TM-2003

3.2 Brand Permanency (3) Mil-Std 883 15 A=0 Once/Month
TM-2015

3.3 Terminal Strength(2) Mil-Std 883 15 A=0 Once/Month
TM-2004

3.4 Physical Dimensions Mil-Std 883 11 A=0 Once/Month
TM-2016

3.5 Flammability UL-94, V0 11 A=0 Once/Quarter

NOTES:

1) Frequency applies to each package group.
2) Sample size based on number of leads on a minimum of five units.
3) If in-processes data can be used if available.

3.6 Acoustic Microscopy IPC-625 11 A=0 Once/Month
JEDEC 22, 
A112/A113

Matrix III Reliability Test
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Customer Returns Services
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RA
Request

Failure
Analysis

Containment Actions
and Corrective 

Actions

Electrical Test/
Problem Verification
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Resolve product quality issues 
while providing feedback to both 
external and internal customers.  
Facilitate corrective actions and 
continuous improvement of the 
product.

Provide a single point interface 
between the customer and the 
factory for resolving technical 
problems, issues, and field 
returns.

1. Maintain customer return history
2. Track returns through the factory
3. Problem and corrective actions history.
4. Pro-active closure with customers.

Step 1:
Customer or Sales Office contacts the Customer 
Return Services department:
- Phone Number: (321) 724-7400
- Fax Number:  (321) 724-7658
- INTERnet: creturn@intersil.com
- MEMO: creturn

Step 5:

Step 4:

Step 3:

Step 2:
The Customer Return Services department 
notifies all affected sales, factory, and 
engineering organizations of the issue.

When product is received the issue is verified 
and any required analysis is performed.  
Where applicable a preliminary analysis report 
is sent to the customer.

A determination of the root cause of failure 
initiates the corrective actions to address the 
source of the problem.  A final corrective 
action report is sent to the customer if 
requested.

The Customer Return Services department 
contacts the customer to confirm that all issues 
have been handled properly and the customer 
is satisfied that the return is completed.

PFAST
Request

The two established methods to return devices are: 
• RA  - Return Authorization 

– The RA request is used to return and replace 
an entire lot of product.

• PFAST (Product Failure Analysis Solution Team)
– A PFAST request is used to return a small 

sample for analysis of a problem. 

Intersil places a high priority on resolving customer return issues.  The 
Customer Return Services department is responsible for determining 
the best manner to handle a return issue and to ensure that the 
customer considers the issue to be resolved.

continued -
The ultimate outcome of these two methods are:

– Determine Corrective Actions
– Implement Containment Plan

Customer Returns Services
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Extensive failure analysis capabilities have been developed to determine the root cause of device failure.  
Essential to the success of these efforts is the correlation of the device failure mode to the failure mechanism 
that is attributed to causing the failure.  A variety of tools and analysis techniques have been developed to 
ensure the accuracy and integrity of the analysis.  The results of each analysis are entered into a computer 
data base to search for specific types of problems and to identify trends.  When a repetitive problem is 
identified, a signature analysis may be performed and more emphasis is exerted to enhance both the 
containment actions and the corrective actions.

Failure Analysis Services

Customer Return Flow Diagram - (Non-Critical)

Customer Return Services Group

Status Update
Failure Analysis Report CustomerCustomer

Sales
Office 

Failure
Analysis

Laboratory

Failure
Analysis

Required?

Corrective
Action
Report

Test

Product
Engineering

Assembly
Engineering

Engineering

Manufacturing

NO

YES

NO

YES

NOTE: The days indicated are the typical number of “working days” not calendar days.
The analysis difficulty and the nature of the corrective actions may either improve 
or degrade the total cycle time.

Failure
Verification

3 Days 15 Days 15 Days

33 Days Total Cycle Time

INPUT
FINAL

OUTPUT

Failure Analysis
(if required)

Corrective Actions
and Containment Actions

Corrective
Action

Required?

Analysis Techniques

• Liquid Crystal “Hot-Spot” Isolation
• Thermal Characterization
• Electrical Characterization
• Acoustic Microscopy Analysis
• Cross-Section/Construction Analysis
• Mechanical Probing
• Emission Microscopy Analysis
• SEM/Voltage Contrast
• SEM/E-Beam Probing
• Radiography

In Critical 
Situations this 
schedule is 
compressed to 
10 to 15 days 
total with 
interim reports
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Analytical Capabilities

� +������
����,���

� (�������/
�
�#�/����,



34

� Typical Failure Analysis Station Tool Set:  

– Curve Tracer

– Oscilloscope

– Variable Power Supplies

– Digital Multi-meters

– Vibration Isolation Table Antistatic

– Probing Microscope (100X to 1000X LWD)

– Micromanipulator Probes, Pico Probes

– Multiple Test Fixtures and Patch Panels

Failure Analysis Capabilities: (12 Stations)

Reliability and Failure Analysis

Assessment Capabilities
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Failure Analysis Capabilities:
– Circuit Edit FIB
– Photon Emission Microscopy (PEM/LIVA/TIVA/OBIRCH)
– Transmission Line Pulse ESD Analysis
– Fein Focus Real-Time X-Ray System
– Acoustic Microscopy (C-SAM)
– Hypervison Photo Emission Microscopy
– Full Wet Chemistry - 4 Acid - 2 Solvent Hoods
– Dry Plasma Systems (4 ea.)
– Full Cross Section Stations (2 ea.) 
– Scanning Electron Microscope (4 ea.)
– HP-8200M Mixed Signal Tester
– Analog  LTS  Testers (2 ea.)
– ASIC Testers @50 Mhz - 3 - 256 Pin      1 - 64 Pin
– Liquid Crystal Hot Spot Detection
– IR Thermal Mapping Station
– Dual Frequency Laser for Isolation 

of Failure Sites

Reliability and Failure Analysis
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Reliability Stress Testing

• Wafer Level Device Testing:
– Six stations for wafer level device testing, 3 stations full auto probers - 4 hot stages full 

CV and Parameters Test capability.

– Special high temperature monitored stress capability multiple ovens on 3800 Monitor 
Channels under computer control for oxide and metal reliability studies.

– Hot Carrier stressing

– Statistical Analysis for Life Modeling 

– RS1 for Parameter and Delta Analysis

• Life Test Equipment:
– Temperature Cycle Chambers(2 ea.)

– EJ HTOL Ovens (3 ea.)

– Wakefield HTOL Ovens (6 ea.)

– Bias Life Ovens (7 ea.)

– JPL HTOL Ovens (2 ea.)
(High Voltage Devices)

– High Temp. Storage Bake Ovens (10 ea.)

– 85/85 Chambers (10 ea.)

– HAST Chambers (3 ea.)

– Autoclave/Chambers (2 ea.)

– Variable Humidity/Temp Chamber (1)
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� A corporate-wide technical resource maintained by the Reliability 
Organization, for the Physical and Chemical Characterization of 
Micro-Electronics Materials and Products.

� Microbeam Laboratory: - High-Resolution Imaging and localized 
chemical analysis of Microcircuit Structures, Packages, and 
Associated Electronic Material throughout the Development, 
Manufacturing, and Quality Assurance Process.

� Chemistry Laboratory: - Chemical Analysis of Solids, Liquids, and 
Gases used in the Manufacturing Process.

Analytical Services Laboratory
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Microbeam Laboratory

Electron Beam
Analysis X-Ray Analysis

Energy
Despersive

X-Ray

Wavelength
Dispersive

X-Ray

Secondary Ion 
Mass

Spectrometer

Ion Beam 
Analysis

Other Beam & 
Probe Analysis

Scanning Probe 
with

AFM & STM

ELYMAT
Materials 

Characterization

Scanning 
Electron

Microscopes

Scanning Auger
Microprobe

Scanning 
Transmission 

Electron
Microscope 

W/EDS

Focused Ion
Beam

Focused Ion
Beam
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Chemistry Laboratory

Spectroscopy
Separation
Methods

Thermal
Analysis

Physical
Testing

Wet
Chemistry

Fourier Transform
Infrared Spectro.

UV - Visible
Spectrophotometer

Organic Carbon
Analyzer

Atomic Absorption
Spectrophotometers

Gas
Chromatograph

Ion
Chromatograph

Ion
Chromatograph

Differential
Scanning

Calorimeter

Thermogravimetric
Analyzer

Thermomechanical
Analyzer

Viscometry Titrimetry
Gravimetry

Specific Ion
Electrodes

Colorimetary

Inductively Coupled
Plasma Spectrometer
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Lab Testing Capabilities

Major process/product Mil-Spec test methodology and other materials 
testing capabilities maintained by Analytical Services include:

� Thin Film Properties: Thickness, Hardness, Chemical Profiles, Composition, Interface 
Structure 

� Thin Film Composition Control: P-SiO2, NiCr, SiAl

� Process Characterization: Photoresist Profiles, Contact Studies, Dielectrics

� Surface Cleanliness Studies

� Contamination Identification

� Package Materials Characterization:  Hermetic and Plastic

� Plating Bath Control

� Lead Finish Control

� Solder Bath Control

� Incoming Material Analysis

� Supplier Partnership and Raw Material SPC Programs

� Internal Visual “Foreign-Material” Identification, Method 2010, Para 3I

� Resistance to Solvents, Solution Preparation, Method 2015

� Cleanliness of Solvent Extract, Mil-P-28809A, Para. 4.8.2

� Glassivation Layer Integrity, Method 2021



41

Quality & Reliability Web Page 

URL:  http://www.intersil.com/quality/ (for Certifications)

http://rel.intersil.com/ (For Reliability Information)

� Product Reliability Data:

� World Class Reliability Reports with search engine for data

� Reports by Technology, Product Family, Package Type

� Technical Reports on Plastic Encapsulated Microcircuits (PEMs)

� Returns System

� Reliability Monitoring System

� Quality Manuals

� Factory and Systems Certifications

� FIT Rate Calculator

� Lexicon and Quality & Reliability References


