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1) Identify the Functional Requirements(FRs) of customer: (Functional Needs)
- Customer inputs - End of life disposal - Regulations and standards

2) Determine the Design Parameters(DPs) needed to satisfy the FRs: (Physical Implementation)
- Concept development - Benchmarking - Fishbone & Pareto diagrams

3) Determine the Process Variables(PVs) used to control the DPs: (Physical Control)
- Design of Experiments - Simulation - SPC

4) Determine the design target and tolerance required from each DP and FR to satisfy the customer.
- Experimentation - Taguchi Methods - Tolerance studies and simulations

5) Determine the process variation of each PV and calculate the Mean & Standard Deviation.
- SPC - Qualification - Benchmarking

6) Calculate Cp and Cpk and assess the design/process(PV/DP/FR) relationship.
- If Cp < 2 & the PV > Best-in-Class, then new DPs are needed
- If Cp < 2 & the PV < Best-in-Class, then improved PVs are needed
- If Cp > 2 but Cpk < 1.5, then center the PV means or move the DP targets
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ASIA-PACIFIC
DECISION SCIENCES INSTITUTE

Definition of FEA System
To Calculate exactly Financial benefit of Project and Audit by P roject step through

Objective and standardized manual(program).

| Financall Beneflt = > { Balance Sheet , Income St, Cash Flow } - Project Cost
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Manual Variable Data

Reference Guide

Operation
Manual
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Approval System

4{ Data control plan
4{ Education Program

Yuchang Kim, AmorePacific R&D Institute

Ju Hyun Cha, Six Sigma Management Institute
Zong-Tae Bae, KAIST Graduate School of Management
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Market-Perceived Quality Ratio Key:
Product Polaroid Instant 35mm
Market Perceived Quality Ratio 0.96 1.08
Relative Price Ratio 0.88 1.13
Source: 1996 NTICE China Study: 35mm s. Instant Type 80 - Ingraham & Rizley
Ll Aext Generatton of Six Sigma 37
BSIXSIGMA.ORG




JHKIE AIDFSSO] ®IHIOH D) 1 B o) V)

= Biz. Model AIEIZ-A Simulation

Market Potential
Unreali_zed _
38 Potential Market Size or
Y Sales Forecast
I Penetration Level
Time
Transfer
Subsegment #c'ustomers volume/customer X1/\ Function |_S|_ USL
Price, Segment, .
Cost 2 | =X, X,
Market K
! X >
lVariables A Y
NPV, DCRR,
Time to Profit
Market Segment \ /
Market Potential Share, Size, Growth ——

? Actual

S Market Size

X IMar/ret

________ Growth
Iime

,Dmmth 3.
BsixsicMA.ORG



4

JEXIS LIDFSSO| EIH(2H)

= OptimizeYA|

&H 3_1}>—'

=/l
Portfolio

}

Ll Aext Generatton of Six Sigma

BsixsicMA.ORG

Sourcing &2/

>,

Sl 29 20
MH O=2ME ag| OZME o}
KT &=l -T0OC Critical KT 89 T}
MA JI= Chain =
- Project SIPOC
- Risk Management
6’/73[36'{8//231‘/0/7> Optimization >

- DMAICO] AIZHI Roadmaplll S

- Simulation

- System Dynamics

g 8g=

)

-39-

=OIX]
= |

&l &of

)




XIS

» g0 O2NEQ|

Phase |

DFSSO] EIH(2H

A AN 2 20l TOC Critical Chain2 L2010 &

TOC Critical Chain

Phase //

Phase ///

»&
» <

Phase /V

O=ME HH 43

Critical Chain

2|

28

Critical Chain

o MZAAE 0N Critical
PathOll ZZHE HH

« 2 F0H= 20 CHEE &R
HIH(Feeding Buffer:

o YEHO| Multi Tasking
HHSS ROt ZAZME

» Multi tasking
CHOH B0l YOLIX| S5

HE
TH=

- B HQVH= A2

= AT

Critical Chain®g,

BsixsicMA.ORG

ax FB)S 3712 443 HOM] A3 MY (S | S MY SME 0I YBS | DRMEQ oUTAY
« GII2fOk= Xhelofl CHO Xt | ol "*(Identlfy 48 * Horz22 2OE|0{0F O
HIH(Resource Critical Chain) Oz SRHHY AX| £
Buffer: RB)E &%
Critieal Path [_.E<E\ D Hiitasking
j/? )@X ) — ~ (il (i I: HKE?
mo| o2 ‘ 3 ‘ ! B \
= \ A e M| (BB <
T = > -~ NG| | JEIa0 Ca—
= f [ 1 LR
‘EE" / . . @) } it ‘ﬁ' // (Pt
"B 4 ' ! H@ SER [ﬁ@a; [N ‘ﬂ
Ll Next Ganaration of Six Sima - 40 -



JEXIS LIDFSSO| #IH(2H)

) 1) o) V)

= J1= DMAIC Roadmap®l Analyze, ImproveSHHIO [at AHQA S E=0t1 DD{%}
—

Characterization l Optimization

HARAS &N

0z
0x
Ja
>

A 4

&2/H OFOICIN =& & It

Y

v

Benchmarking

Y

Cost Deployment

Screening

\ 4

Breakthrough Point

A 4

02
o
Ja
>

v

>

AL F X5t

Ja
>

e

,Dmmth
BsixsicMA.ORG

> Simulation .
Design FMEA
: Design EMEA
> System Dynamics
\ 4
> =%l .
J=ks Design
Poka-Yoke
> &S0 2A
> s =2

-41-



JHXIS AIDFSSO] & IHOH D) 1) o)k V)

= AH QLA =9] OHLIC! Layout(fl THSBH &1 | Uit DD(E@B)’
Systematic layout planning(SLP) Procedure

5 Phase / » Phase 1/ . Phase 1] -

h e »< >

Analysis Search Selection |
1. Flow 4. Space 7. Modifying
of requirements Considerations
materials
adprosssssssassansrnannas .
# E E s . E
Imjpus l iy l l v
Data ] 6. Space : : . 9 Develop |:
And . Relationship [; : layout | 10. evaluation
. 4. Space 8. Practical
- Actmt_y available limitations
relationship
'.-j - Output £&

,Dmmgmh _42-
BsixsicMA.ORG



JHKIE AIDFSSO] ®IHIOH D) 1) o)k V)

» QH|=0| STE WALAIO| Layout JHAM Atdl T —"
—;
STITET TETs

ZZANAXE2Z UK OHS

Room1

1 12 >
@
2 14 2 30 Room2
@
@ ©) ®

Room3 | Room4 | Room5

SoftwareE &&8t il XI JH&

2t AH D20l QP HA Y} 2 A Layout Tool2 &&8H Xl O A

AoiZto| JRIE 2 L
5 FOM ﬁl - [ [o] =] :
Room1 5
®

Room?2 v
@ u lm o . " [ -.i”'

@ @ ®
Room3| Room4| Room5 .
©) ® ® _

,Dmmgmh -43-
BsixsicMA.ORG



JEXIS LIDFSSO| EIH(2H)

= Cost DeploymentE S0l 2t 11240] QLFAFS Ot

mhotet

I

= 70l 2+kl= HIES

Cost - QFD
System
Subsys1 Subsys?2
Assy1 Assy?2 Assy3
Part1 Part2 Part3 Part4 Part5 Part6
Cost($) 1.5 2.25 7 0.85 5 1.1 Need Cost
Customer Need1 0.33333 0.5 0.25 0.75 6.075
Customer Need?2 0.33333 0.5 0.25 4.275
Customer Need3 0.33333 0.7 0.25 3.325
Customer Need4 0.3 0.25 1.925
Customer Need5 1 0.25 2.1

,Dmmth
BsixsicMA.ORG

- 44 -



Step 11. Optimization : Simulation D> | > D >E

Simulation Schematic

Feedback
2121017} Simulation soimA
(Input Variables) Model (Output Variables)

e

DFSSE 01=0]
B 424 Y

BHERA + NoiseRA

DFSSS| &4

-FUHA AN ZHE HSE = US

- &2 EX RiskI R 3

-DIBE2M &= 2 Cycle Time &0l J| (4
-ZHES WHEHN Y = US

-sHE 240 2018

/| = T

,Dmmgmh 45 -
BsixsicMA.ORG



Step 11. Optimization : System Dynamics D> '> D>EE

= System Dynamics: SEHE0 & 2St Simulation 7| & DD{%}
—

¢ | | >
o

ol 21 FY

AL A2 (Causal Loop Modeling)

= MHIQATMAO FQ Ol  FQ UMM ML CE = FH HH O™ L Map BA
=HIZ My - QI 2T [}0|0I1 XA - 12 Type HO|
'i[;? =HIE ot =L dIolH (&t A2 CH0[0F1 ) = Stock-Flow Diagram XA
= " M2 =50 = F2(loon)2] = WESHNE HE X HIOIE S
« [Ngalors +3 = « AISYOIN TY HA
, HEdla T - AIAH 9% £ Behaviordl S4 o1 bRt AtEHON o LI A
sumas( = Key &IH2IX] £ = HIHI2 SH AU AISYO0IM AA
. Flow Diagram 2|7 » QUEO| A
B It B X84 20} » GOl NIAT BN MY
ﬂ ' TRezsees a2 NE201H 23 o4 = AN | I
s (NAE 8Ep?)

ASPETEET
) NI BHEY
¢ [NrgL 2R 39

A
P8

,Dmmgmh - 46 -
BsixsicMA.ORG



JHKIE AIDFSSO] ®IHIOH D) 1) D) o)kl

= Verify SA|
Pllot H=l/&'% >—> 28/ A= +& >—> O/ 2 O E i/ ZH >

Pilot A& +&

\/

VTV

2P [ A El
> Pilot ¥ 2ha s > —— S SE > 22 e ¢E’>
SH_A £5/ = 2 TZHE0 4
24 S L 0l ) i

,Dmmgmh _47-
BsixsicMA.ORG



4

ooz

JEXISMDFSSO] ZIH(2H
- SIS KIRAIAO HI W

BOS 4J1X] B0HRt =24

Hot Spot0il
e =

(o]
(=)

Sotct

50l 2
280t

fjo 0

MR Z0f

=

Ly

=
Ji
flio

kg
n
=,
o

Ll Aext Generatton of Six Sigma

BsixsicMA.ORG

-48 -

Vision
ZA:SSESSIﬂg UU-fI' ent : 3173!/8/0.0//7;0 New
SYSI‘ emic Strictures,” T " Systemic Structures,
Menta/ MDH'E/S and - Mental MBUB/S and
Mental Vsions 3 ~ Visions
Level of Models‘
Reasonin . kc“\o‘\
System a‘ \“g \1 |
Structur! “a“
Patterns _- B |
: - 10bserving : : .
1 cwemeens ] = #moementing
: and Patterns New Patterns
. - and Events
Events
s ol ObserveAssessDevelopImplement
Complexity Phases of the Learning Cycle




SIXSIGVIA. ORG

Gateway to the Future
of Total VValue Creation

Why Value Innovation DFSS Today?

- AlAA|1019] Zi2|(Evolution)
— DFSSO] History (MOTOROLA ~ GE)
- DFSS-i°] JHAMD|3]

JEXIE MDFSS ] ZIH(2H

- JIXIZAIDFSSO] JHE Master Plan
- JIXIZAIDFSSO] =2 QAU ET/EZMA)

- M5 39 & 2 SE(on

JSH2I JIXIZAUDFSSE St M2

- JIXIZAIDFSSO] XISt Needs
- S JIXIE ADFSSO| StAL/=h A Mt

SUMMARY and Q&A




4

NIHQI IS ADFSSE T HID

o O

= 7] 22 0JIM Y 0HThe Road is End Here...]

r

{0
o

E

Jio] AZ2dl(Voice of Gurus)

‘OIS WA A=50=F HOtM= AEULE ~ Oldi= XI=d M0 =) lE01&. il
St OIAHE HAOD | M= JIE BA2 S ok 2U T

— & A JH[f(Charls Handy)

‘Qal= O1Hl LHES SISOHIH 01O & LS HogAE LI
— I E #Xf(Peter Senge)

“AKMO0| 20t AL W2ol= 1 =24 WHE2 001 B2 Srog
OjgHo] ¥ 3 € H&0IK= SsUlt - (HHIQI SJM=0| HEE = 0]
AsULC 13 %41 OAAIR

—[10/F d[H(\Michael Hammer)

‘HHES A2 1 U= LHO| ALOIM HOILET MCHE, 0220 TN
MZ2 230l IHIOD] YBHME M HZSE 20t JIE HAISS
— CK ZZ2/8lel=

JHES HddAR.
THEZI0H0F SHLICE”

Ll Aext Generatton of Six Sigma 5.
BsixsicMA.ORG



JIXIS LIDFSSS AH St Ml

= HiS 1t X9k HA9| TimelineE A1 it X1919] &dl

(Y3 E | i Eol 7
=2.2/9 ZL|Eg)

SHX 3Hel(SPC)Q
A|ZH(W. Shewhart)

Ie
a9

orz
2 of

l 1875 l 1930

npebA pte| o] Al&f Acceptance Sampling
(Taylorism: F.W. Taylor) AlZH(Dodge & Romig)

(LHEFYL, e F
oI MIE = =)

Peter
F.Drucker g™f
on

Innovation'| kﬁ*

e Sairie]
Slchst Al

I|E| E2{7{e] 1% F&! DI2ECt oM S2H

,Dmmth
BsixsicMA.ORG

Management By Foreman

Management By Decision
(Making-Decision)

Deming 7.51 =2k T}
Taguchi Methods

(Z2e &A, ZEE L4 /L)

-51-

Management By Result

eming’s example

Management By Quality
(Customer Focus)

HiAl
o

SPIRAL CURVE: Z12}9]

ISR XS 22X

OPEN & CREATIVE



SS A0 JIXIYLADFSSE AHet H
* PRODUCTZ S0IIA ZI2tQt J|&0| S8

(fractal)e] % emergence )yt

(Tippi ' -

xar Aal « HE YoESHM ! WJ[
E1} 28l MSFoMaxo] 2418H co-evolution

PROJEC I e H?Ena . /

IR 1
PEOPI—E { ‘e u || B qus -
pre §
e | 9en P 2eN iz

- EFUE Alole T
B¢tk & &2 7P

ase:- 1 11z

3. 00|, B NHSH= 2 5. §F HLUTLE Mel9f A7) ==|3H self-
7} R0 Mich organizing) #4l0] Yo|ya 1 @Il J|=g 37
(strange attractor)?} QIEO|X|HM =hg oy

40
rEo
o

bl 789 AlZtot
Al Mg & Zy J
- | ) SHHS
M
A mns < .
A Soo
Advanced Development W w /4! ? ﬂ )
- i rdcess)
STATISTICAL SKILLS I SIX SIGMA QUALITY SKILLS INTERPERSONAL SKILLS
N i and phical Technlquel_lx Steps to Six Sigma Coaching and Mentoring
Advanced Problem Solving DFM(Design for irability) Instructional/Teaching
and Techniques (an MU—certified instruction course
- is ded)
D FSS C Process Cl izati Customer Sati i Team Facilitator
[Strategies and Technigu
~ 2] A] & 1t System Analysis QFD(Quality Function Deployment) [Team Building
77//:6/ = (7;7/ & e; O” Further Design of Expenmems(e 9. Full, TQM(Total Quality Management) Leadership
esign ializats; Taguchi Designs)
Plan N 9 9 A
(Plan) Implementation) pmmercializatipn Surface Methods QSR(Quality System Review) c i
Robust Design of Processes 1SO 9000 Managing Charge E
- and Products X
D FSS - I D FSS— p Mixture/Formulation Designs PDA(Product D ommunicati m O
(Oral, Written, and Listening) q
Reliability C t Engil i OD(O ization D )
Survival Analysis Benchmarking Performance and Behavioral
Input Output M g
ion(e.g. Linear, N i ) |Business Process Quality Managing Projects
Ml S HB/IABIA as (e.9. Senvice Quality)
L= - DAL &N a2 ANOVA(Analysis of Variance) Financial/Economic Quality lssues
NZ Kz st Define Identify Design ; Optimize I/er/)j/ =Tz E oncess Ccpublmv

CTg-Base NS

,immq&h

SIXSIGMA.ORG -52-



Mol JIK|SHAIDFSSE 9ISt HIo e
= PROCESSZ SO O] St

PRODUCT
PROCESS Quality: " Business |
Statistical raeepggi%%%?np
PROIJECT Quality > Six Sigma
Control Total
Quality '
PEOPLE Management -
Productivity: - S N Six Sigma
* Production $ Le"an
Ford _ System ) Vo
: Six Sigma
e | (e
- | |
L ) Supply Chain
Information | e | ERp i
Technology: MRP II CRM

- /

Source: Furterer 2004 (ASQ CQSDI)

,Dmmqmuh- -53-
BsixsicMA.ORG



SEH JIXISLIDFSSE fet M2

= PROJECTESEHOIAN S| M

PRODUCT

PROCESS

PEOPLE

4

Ll Aext Generatton of Six Sigma

BsixsicMA.ORG

O MA Al
[SIPOC)

Static > Dynamic

Optimization Adaptation/Flexibility

MY £ Al

(Pareto’s Law]

Align > Creative

HS Al

(Variance Thinking]

-54-

Simple > Complex




SEH JIXISLIDFSSE fet M2

= PEOPLEZ B0lIAM Q] HiTtdic]

PRODUCT
PROCESS BRI AINErity): oo svoes remmmacus v
PROJECT —
X (PaSSioN): B=F(V'S)/tscersnovs ovowesn
2= Ax0] &8 : OI=dl(Ardry, 1970) _JI_I \/\(J

1) HI=20tE o A O0I0Al ... AN Ea : S =il 8
18 Uk 3l 51%
2) 1= HEO0A ... : S0t 4A12F OHOfl ZHDE =8

St==(Learning By Dong/Doing By Learning)
Vs IH| J| &= (Learning/Unlearning)

guo|onit A m=...

,Dmmqmuh- -55-
BsixsicMA.ORG




EVOLUTION VS DEGENERATION

SIMPLICITY VS COMPLEXITY

Somewhere, something went terribly wrong.
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Freedom of Employee
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Ll Aext Generatton of Six Sigma
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