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Quality Concept

Quality defect & Reliability defect

Quality Defect Reliability Defect
Concept Present Quality Future Quality / Failure
Dimension None 1/hour
Unit % %/year, 0.01%/hour
ppm Fit(1 X 10 /hour)
Normal Distribution Exponential Distribution
o ] T F(t)=1-R(t)=1-e™*
1) = —= e
Probability o
Function
0.63 F(=1-¢*
-3 o2 -3o 1A (MTTF) ——y

Q & R Lab. _g- W% Daewoo Electronics Co., Ltd.



Quality Concept

Failure Mechanics

Load(External Stress, Internal Stress)

F=1(t)

Component
(Material)

* Failure Mode : Component Fracture
* Failure Mechanism : Overstress
» Failure Site

%
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Bath Tub Curve & Hockey Stick Line

Failure

Rate (A
Bath Tub Curve

Hockey Stick Line

T, Time (t)
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Ambiguities of Quality and Reliability

Quality Concept

QuJality
BN
Meaning of Reliabllitf/_
) (Future Quality)
Quality |
Quality ’ ]
(Present Quality) Reliability Durability
Conformance to Alteration of Specification for High Reliability
Concept I : :
Specification Failure Rate Product Life
Recommended Percent Percent / Year
. Year
Units ppm Percent / Hour
Frequently Used Normal Exponential
probability density Distribution Distribution -
function Function Function
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How to Improve the Reliability

1) Identify the failure mode through testing over time

2) Analyze failures and determine the failure mechanism

3) Design changes according to the results and confirm

the validity and the side effects of design change
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Failure Mechanisms

I 3
Qverstress Wearout
I . | .
Mechanisms Mechanisms
- ’ ‘ — Lav;;e';"Elasxi'c ge’vor;n;\)on : ' ~ Fatigue

. Low Cycle Fatigue
. #igh Cycle Fatigue

Frac_(urs ~ Creop
: | ouete Mechanical - - wex
Mechanical =1- Cracking{Popcasming) B¢ . Adhesive(scuiting, scoring)

- Yield

1

- i . Abrasive
- - :Bucklmo . . Corrosive
- Interiacial De-Adnesion Fatigue
. Adhesive - <
. Cohesive

-~ Metal Migration
. Electromigration(void. hillock)
. lon Migration{dendrite grawin}
. CAF{conductive anodic tilament)

— Tharma! overstress
- Neas Glass-transition Tempesature
. Melting Temperature

Thermal

P . Creep-Tupture Temperature Tégvaa( Migration
- Etectromagnetic interference Oamage i ~ SOV
. Conducted Emission Electrlcal (stress driven diffusive voiding)
. Powsr Interlerence B = lontic Gontamination
- Radiated Emissian - Hot Electrons
. Harmonic Curtents - Siow Trapping
. Fiicker / Fluctuation Voltage - Suitace Charge Spreading
- Interferance Susceptibility ~ Contact Migration(Spiking}
E‘ectﬂca‘ . Conducted immunity
. Power Line Magnetic Fleld immunity
= s ~ Electrical Overstress{EOS) = interditiusion
g R . Lighting Surge . Kirkendalt Voiding
. Impulse Nalse . Excessive Intermetallics
. oW . purple Plague

- Electrostatic Discharge(ESO} ~ Hydrogen Embrittlement

- Dislaclric Sreakdawn Chemical it - Depolymerization
— Secondary Breakdown ~ Corrosion
. Uniform
- §ingle event upset(Soft/Hard Error) - Galvanic
- Latch~Up . Piting
. Crevice

0 & R Lab. o WG Daewoo Electronics Co., Ltd.

How to solve reliability problems in advance of product release

Environmental and Product and component study Jl C?::feos?::t i—‘
operational
condition study - Test method study
v 1dentify, define and document 3
Establish mission failure mechanisms Establishment of test Test methoa
environment method revision
[ » Compare

[ Failure mechanism Modeling

i - Compare

Field Sample
[Tleview failure historyj

L Test matrix developmentj

Establish potential

Test failure mechanisms
sample »]

l Test implementation _l
k4
{ Detection of failures

[Stress analysis ) LMaterial analysig
L J

- . < A 4
Failure rate estimation

Life estimation Establishment of reappearance
test to failure mechanism

Target of failure

rate and product life ¢ No

YES
{ Failure mechanism determined i——

NO

Compare
"%

{ Reliable component l
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Reliability Failure and Quality Defect

Category Failure / Reliability Defect / Quality
Vertical approach Horizontal approach
Approach o . .
Identifying root cause Inspection and screening
Peonl Team members All members
eopie Related developer & failure analyzer Manufacturing employees
Who's R&D part chief Factory director
in charge (R&D team manager) (Q.A team manager)
Find failure mode & failure site Enumerate of quality characteristics
Analyze failure Confirm process capability(Cp)
Procedure Determine failure mechanism Decide the kind of inspection -
Assess failure rate and product life sampling, all or double
Propose alternatives Determine inspection position
Results Alter design and manufacturing Rearrange quality inspection system
4 specifications Train inspector
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Quality Integrity of Product

Test over Time

IDEA Conformance
Generation T Performance | °| Reliability d to ’ Market
Specification

Opinion Collected from Customer
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Product Quality ; Creating The First Class Product

Test over Time

Measure
, 1.
IDEA #1 #5 #2 #3
GENERATION /3% Performance [ Fundamentals [ Reliability | Conformance
To
Advantage Specification
#4 Survey on product and market
Customer
Research
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