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211 Ang (1999)

16.15

124,970

2.1.2 Behara (1994)

166G

+3G
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2.1.3 Coronado  Antony (2002)

Motorola

(CSFs)

Allied  Signal

499 r(T
44

$170
§ 22

GE
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73

5. Belt System

TQM
$200,00- 250,000

10.

2.1.4 Ferrin (2002)

(DMAIC)  DFSS



(DMAIC)

DFSS



215 Goh (1999

(Statistical ~ Quality

2.1.6 Johns

Engineering)

(2003)

2.1

2.2

12
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2.1.7 Kodiyalam (2003)
(RSM)

Orthogonal Arrays  (OA)

2
v
Defiritict
Of
Study |  RSM |
Fartots C onstruction |
Irtsractions ¢ l
F
D : s\ignlof Experhnem.s Approximate
- 04 selecttan ' Optimization
- Factor/rt. assignm ent *
Design .
Matix Detailed
Analysis
Execution of v |
Expetiments T Mo
&= C ed? —
=iy onver ged
fﬁ»‘;-ults T~ .-ff/
’SFigmﬁr:ant Tes
AWOY & | Factors &
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2.3

(RSM)

2.3
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, 2.3
(ANOVA)
(RSM) Orthogonal  Arrays
(OA)
(RSM)

(RSM)

218 Kwork  Tummala (1996)
(Total control methodology, TCM)

1 On-line quality control

2 Off-line quality support and reviews

3 Driving force for quality improvement

(QFD)
(FMEA)



2.4
-PosiTrol Plan.
Setup
Sampling Checlist
K Training___
/ — Education
Product P‘djem Customer Visit Measurement  Control Chart/
Disposition ~~ S0Mng Benchrrerking System  PosiTrol Lag/
1 Process QFD Capability study  Histogram

FMEA 7 ]

PCpS / /
Qut-of-Control F Meintenance Operator
Action Plan Review Dependent

. Contral
Auto Detection Auto Detection
andCorrectior ~ —  andAlam
2.4
2.1.9 Ress (2002)
6
PMI PMBOK
Management Body of Knowledge) PMBOK
PMBOK

PMBOK
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(Project
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2110 Yam (1999)

Flip-Chip Hip-
Chip [
Tooling Fole
1,800 orpm 550 pPPM
21,246
2.1.11 (2545) Pitch
Static Attitude (PSA)
PSA
4456 pppm
997 pppM
17,63
2,150,580
2545 2546
2.1.12 (2544)
COpk 0.83
"
4 2 4

Ll 027
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2.1.13 (2544)
( )
353,300
2.1.14 (2543)
T-91
51 T8l
800-1,200
T T8l
615,89
2.1.15 (2543)
31600 DPPM 7890 DPPM a
3.36 391
163,999
2.1.16 (2542)

Slider Flexure

(Replication)
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2.1.17

Solder Insufficient Solder

2.1.18

4376

2.1.19

19

41 300
(2542)
4
Excessive
Briaging
0.05
108/
(2541)
FMEA

FMEA
(2539)

Cpk
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2.1.20 (2533)
2121 (2529

(Heat Flux)

2.2

20
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221

2211 (Heat Pipe)

(Heat Pipe)
2 (Thermosyphon)

2212 :

(Vapor Pressure)
(Capillary ~ Limit) (Wick)
(Entrainment Limit)
(Conunter Current Flow)

2213
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(Wick)
(Working  Fluid)

(Capillary Action) "
25

23 ( )

(Heat Exchanger)
(Hot Fluic) (Cold Fluia)

(Heat Pipe
Heat Exchanger) 26



22.14

22.15

26

23
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2.2.16

(Envelope)

(Wick)

(End  Cap)

(Fill Tube)
(Working Fluid)

2.2.1.7 3

24



2.2.1.8

(Container Materials)

25
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(Material Outgassing)

(Leak Detection)

1

26



2.2.2

2221

21

(Define Phase)

(Problem statement)

(CTQ's:Critical to Quality)

(Cp)

(2544)
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8. (Cost of Quality)

(Potential
Indices)

(Process Capability Index; PCI)

PCI =
Osuga PCI Oy
Cp= USL-LSL
6g7 t
USL LSL. 6G st
Pp= USL-LSL
6GY
Cp Pp
CpPp
CR PR
CR PR

Cok Pk

29

Capability



Cp
(
)
)
Kane
Cpk k Katayori
k =
12
= 2|m-x|
USL-LSL
= USL+LSL
2
Cpk= Cp (1K)

(Jig and Fixture)

Ck  Ppk

30



Pk Cpk
2.1 2.2
2.1
G
200<- Cp
167 <= Cp<2.00
1.33 <= Cp<L67
1.00 <= Cp< 1.33
0.67<= Cp < 1.00
Cp < 0.67
2.2 Cp
Gp
)
6G 2 0.001248
556 1.83 0.02124
56 167 0.3002
45 G 15 345
4G 133 3179
356G 117 232.7
36 1 1,350
256 0.83 6,210
26 0.67 22,750
156 0.5 66,810

1G 0.33 158,700

(PPM)

0.002496
0.04248
0.6
1
64
465
2,100
12,420
45,500
133,620
317,400

3l



Output)

Quality: COPQ)

(Process Map)

(Process Input)

(Hidden Factory)

(Rolled Throughput Yield)

(Cause and Effect Diagram)

(253%)

32

(Process

(Cause of

Poor



FMEA
2
(Fishbone Diagram)
(Cause-Effect Matrix)
(Y's) KPOV (X's) KPIV
CE
(Y5)
/
(Subset) Y’s
(Process Map)
(
1-10) Y
(potential  cause) X’
( ) X

FMEA

33



2.2.2.2

(2543)

FMEA

Design FMEA

FMEA

FMEA

FMEA

(FMEA)

FMEA

(Measure Phase)

FMEA

2

34

Process
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FMEA Failure Mode and Effect Analysis
FMEA
FMEA
FMEA
FMEA
FMEA
RPN Risk Priority Number
RPN 3 0X X

0= Occurrence

= Severity
D = Detection
0, 1 10
RPN =1 Ix1x1
RPN = 1000 10 X 10 X 10

| 206< £ 1]



(Part-to-Part Variation) (Appraiser Variation)
Variation)
(2538)
(Precision)
(Accuracy)
(2542)
2

(Repeatability)

(Short - Term Measurement)

36

(Interaction

2
(Reproducibility)
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(Long-Term Measurement)

(GR&R - Gage Repeatability and Reproducibility)

GR & R

GR & R
10 V



(Main

Effect)

38

( Balance Design)
2-3
GR &R
3
(ANOVA)
I
(ANOVA)

(Interaction  Effect)
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2.2.2.3 (Analyze Phase)
[ (Hypothesis Testing)
2
0
!
2 a (3
a (NUll' Hypothesis)
2
a (3
2.2.2.4 (Improve Phase)
1 (Design of experiments)
(Factor) (Input Variable)
( ) (Output Response)

(Controllable  Factors)

(Uncontrollable Factors)



(Confirmation)

(Exploration)

(Definition)

(Effect)
(Factor)

(Level of Factor)

(Noise Factor)

(Randomization)

(Replication)

(Blocking)

(Fixed Levels)

(Random Levels)

40



(Mixed Levels)

(Response Variahles)

(Randomiztion) (Blocking)

(Error)

(Effect)

(Factorial Design)

(Treatment Combination) 2

Effect)” (Interaction)

28

41

(Main
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AN
A

28

1 (One-factor-at-a-time)
- General Full Factorial Designs:
- Fractional Factorial Designs: General Full Factorial
Design
Treatment Combination ‘Generator”
- 2 Factorial Designs:
Full  Factorial Fractional Factorial Design

2 Factorial Designs 2.9
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LV >
Fan B
LO/\(') [ ®
lon) Hc)
FdoA
29 Treatment Combination 2 Factorial Design
2 (Multiple
Factor Experiment) 1
" (Main Effect) (Inteaction Effect)
(Interaction Effect)
(Effect)

(0

@ A 2
2 (Modkl)

(Linearity)
(Linearlity)
3k
(Fractional Factorial Design)
(Factorial  Design)
(Confound)
(Confound)
(Treatment Effect) (Block Effect)

(Confound Effect)
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(Approximate F-test)

3
[ (Response Surface Methodology, RSM)
(2545) (Response Surface Methodology,
RSM)
2.10

2.10

211



Cutearnt

opeidlag
onginions

\"\ B
~— e
211
212
HYI///]/ - I\ v
ey o / :m
"
i
& ot
:
me /
‘/Wn
w3 2 258 Y .
3011, 3360 e
1679 Lo2681

o N
T WY R B8 0N B 3
Tive

030
0.3020 " %
W “‘\‘,»{

\‘}\\\ S

£ et RO
& R \\\\\\\\"-
» \\‘\\-'0‘

18 g
(81 The resconse turfaca plat

2.12

45



46

L

2 Lack of Fit

3

4 (Order)

D

6.

1

8

2.2.2.5 (Control Phase)
1

(2541) (Control
Chart)
(Specification)
2 (Variable Data)

(Attribute Data)
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47

(Variation)

2

(Chance Cause)

100

(Tolerance)

(Assignable Cause)



(2538)

(Specification Limit)
(Safety Factor)

(Process  Capability  Limit)

+3G

X-RXmPC

3

(Standardize Working Procedure)

+2G

Chart

48



(2531)

(Qut of control)

(Run)

(In-Controlled)

213

49
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(Trend)

157

(Periodicity)

213 8 Control Chart
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Ang

Behara

23

2.3
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124,970
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Coronado
Antony
1,800
DPPM 550
DPPM
21,246
Ferrin
Goh

(Statistical Quality Engineering)

Johns



Kodiyalam

Kwork
Tummala

Ress
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23 ()

(RSM)

PMI PMBOK  (Project
Management  Body  of
Knowledge)

PMBOK

PMBOK
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Yam
Flip-
chip
1,800 DPPM
550 DPPM

21,246

4,456
PitchStatic Attitude (PSA) DPPNA

I(’ll :1 *’,I
997 DPPM

2,750,580
ok L1

0.2

353,300

800-1,200

101 T8l

615,896
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163,999

Slicer Flexure

41
300
16
2
108/
FMEA
FMEA

43.76
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