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Application experience -

To do the product development process more effective
and efficiently, QFD (quality function deployment), TRIZ
(invention and conception method), and QE (quality
engineering) were executed in-house as one of the
knowledge creation processes.

However, because the secret matter related to a detailed
design is a lot of, QE is excluded from this report.

Period : From June to November, 2011
Number of themes :2 (SAP and ITO)

The number of men :15 each theme people (business,
production, technology, and market)

Days :Program of 11 days (QFD 4 and TRIZ 7) :
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Case: SAP —

(Semi-Additive Process) )
2 ESHAREEMIE | a .
M A
3. {E2E5E i - FNIE J ‘a'
Development background: m A

Semiadditive process (SAP) that is  «ivzes
one of the plater methods is used LS m‘ ‘w

for the high density package T 8 7.
substrate. However, there was not M
the technology that was able to SAP process

propose it by our company, and
original technological development
was demanded.

Development goal:

Line thinning Line & Space 5um or
less of substrate

Line and Space is the one that the copper circuit and the circuit gap distance were shown.8
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QFD, TRIZ, and (QE) are used -

1.Attractive commodity design that makes customer's potential needs by QFD
visible

-It designs according to Kanoh model *.

-The trade-off is understood without “Drop/Leak”, and the risk is minimized.
-It uses it as a communications tool.

2.Attractive commodity concept creation by idea creation by TRIZ

- Attractive concept creation

-Product development that doesn't compromise

-Idea creation tool

3.Improvement and efficiency improvement of perfection of product by
QE(TM)

-The optimum design will be made highly effective in a short time.

-Prior grasp when parameter is changed

*Robust design

- The quality is thought, and defined not to become an updated version product alone that collects negative

information about customers in the attractive quality element (It satisfies, it doesn't fulfill, and do not exist if fulfilled
either), the unified quality element (It is dissatisfied because of the satisfaction and no fulfillment if fulfilled), and

the natural elegance quality elements (It is dissatisfied because of natural and no fulfillment if fulfilled). (This is 9

called a Kano model. )
A\ Meltex
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Eight problems that engineer faces -

QFD TRIZ Taguchi
method

@OAwareness of customer's needs - - _

@Setting of attractive commodity concept - - -

@It is easy to use and is a daring design. - - -

@Faster time to market - - -

®Solution of published market quality - - - ,
problem

®Solution of bottleneck technology - - -

@ Decrease of cost - - -

®Expansion of intellectual property -

-Immediate effect *: indirect effect

Application of each problem of
development and design approach

- It is general to apply the quality control method of FMEA and FTA1.
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Procedure of QFD (VOC= technology conversion) -

< making of quality table >

®Collection and analysis of \ The cause is
. . analyzed
6/15 primitive information

- ith TRIZ @
[consultant] Conversion into demand for Primitive information
1 quality VOC Quality prope

@Making of demand for
7/4 quality spread sheet ®
[consultant] (®Examination of quality o
Planning Division % @
@E d @ 2 ® Q
xtraction an Q ]
7/25 arrangement of quality 2 Dual table g
a o]
[consultant] properFy . S 3
3 ®Quality design E ?2-
®Demand-characteristic j i
relation
) @ Quality design
To TRIZ to achieve
the decided quality .
It solves it

design with TRIZ

VOC=Voice of customer 11
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Extraction and target setting of quality property -
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I want to improve adhesion When the circuit is formed, I want to peel
by a minute circuit off plated film (Cu,Pd) easily

"It is a centerpiece as
for the catalytic

The relation of the above-
mentioned trade-off to TRIZ 12

removal
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Procedure of TRIZ

@:Making of problem essence I @:0bservation and conception because of various angles |

Function-attribute analysis
Cause-consequence analysis

TRIZ

Embarrassed thi

' When seeing from side when seeing on
' More in detail when dividing into two
1 When sideways cutting it when cutting it

" in length
. s ; When making it to asymmetry
Primary cause /

The good one arises when hundreds

2 of ideas are shown.
Y
c)e

@:Strategy RN
Development theme decision | / ) ' @:Making of idea (idea settling) effective |

\\\ |:|— A/l

A (- ,'/>:~_:><\‘\ . 0M O
j()i =3 1 L7 Selection and uniting pﬂco/ncepts
(s AN S
PR RGN . .
! B Ideas are united mutually and the quality is improved further.
! Q’\ ,? Next, it thinks about reality.
13
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TRIZ program

Making of problem
essence
(extraction of

[Theme decision]

Function attribute Cause result
analysis analysis

Contradiction

characteristic
Cause extraction

Idea putting out Idea putting out

Id Idea putting out
ea_ by Principles by Prediction by principle of separation
putting out
by TRIZ I
; Emanation
[ Arrangement of idea ]
A 4
Making of idea [ Idea uniting and concept selection of each subsystem ]
effective
(selection and
connection) \ 4
[ Selection of concept of main } Settllng
\/ system
\4

Absolute grading
of system

[ Absolute grading of the final system }

concept

[ Commodity concept selection after J

14
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Function attribute analysis

FRM RS i b
TTAZT 7 "
I = s Ly . / P, AT FHERETE
I TF i i
PRI HF \\ TS !

i 0 - ':IT II i

i1t 5 T ,-‘\\ % / “ . $\ The intricate web of ties
[T / - is hidden on the side
Si—FRER ¥ B where plating is put up

e AP - .
:E:F—:--fjﬁ{ihi,“ﬁ: L -_.a—hlﬁr:-:ﬂﬁm ;}-. -t ", *3 and the put side.
TR A ~
i, YPkTHF | —EETS LT —
— 1,\ vt 7 lllll.'.l:':-' - :ﬂiﬁa
waT & / |
AT jgl gt BEEE !T-a
+
i

raisE \\\ ! EERFEIEET L

e Y Ll l v
| 1

( =\ f,f LT } o { B )
. o ! |

The process of SAP is made a diagram, ' 227 ) Y. 3
and the causal relation of the each Hiers R — - EiTR
stage of work is clarified. 3 ""mg_i smems |
The one that it is possible to become _ — \
a primary cause is made easy to look ~ [HB#=2 . S
f " TAEZTE

or. (r \

(. J S 15
A\ Meltex




Cause result analysis
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The insulation reliability is
not obtained.
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There is the etching
remainder of copper.

AFADEELS BT

A strong oxidant cannot be used
because of the palladium removal.

There is a resin.

— . b TR T e
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Pd remains.
ML TS o e _
--H_,\j . 1 Because Pd is used '
e xk\.
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= ""--.___
/ ~ The surface in
tensity of the Pd
REROREITRAL | REAORREIRS | romoval liquid is
Primary cause © T ¥ not lowered.

It makes it bluntly

There are a lot of
causes of originating

The ruggedness on
the surface in the
Smear removal is a

palladium.

e by the desmear. problem.
Cause B / : Cause @ \ j
Sticking of resin and The resin smear is
chemical copper generated.
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Uniting of ideas by TRIZ -

Various ideas were emanated, and it evaluated in the point of QCD,
ideas were united, and the road map and the concept were created.

[Semi—additive process where D]

cutting process was included

fEO—Kvy?

u Electroless

copper
o | §_ Ditch
switching
E . 7 _ Target off
£ LZE ittt (after 5 years)
= ” 4 Beer
g | Vil
Flf' 10/10 e IS B/CIS. TASPO Target 4 Hole ihing
: (after 3 years) .
Z opening
©
: -—
g 15/15
, 4 Surface
| J_ Desmear W cutting
20/20
1 3 5 >
Delivery : developmenttime / years
| Catalyst ——
9'Y'.r.‘9 " shortening
D Insulation
reliabili moun
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Knowledge transformation (SECI) model

of QFD and TRIZ

Tacit
knowledge

Making to cooperation
Individual wisdom is shared.

Tacit
knowledge

Making to expression
Figure and the model express the idea.

Tacit Making of problem Arrangeme
knowledge essence nt of idea Explicit
Idea knowledge
VOC
Primitive KJ method
information Grouping
BS
; ; ; Making to connection
Technological Quality function . - :
examination development 5 with others' information.
Bottleneck chart
Tacit .
knowledge Uniting and evaluation of idea Explicit
Concept creation knowledge
Explicit Product development Explicit 18
knOWIGdge knowledge
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Result and failure -

Result

-The concept can be created from VOC by a chain of flows by QFD and TRIZ
(Even the normal person :).

-The solidarity and communications can be attempted by sharing the place.

-It comes in the place of study from which old-timer's technology is instructed
to the young man by the group examination.

-Shortening of development time

-Drop/Leak prevention (making to visible)

-The specific customer's influence is not received easily.
-Lack information is understood.

Improvement
-The idea of man who is well versed in the field contributes greatly.

-The person who doesn't make remarks that there are a lot of numbers of
people comes out.

-There is a negative employee because taking time to make arrangements
and the content are complex.

-The number of ideas depends on the ability.

19
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Address of thanks -

President Mamoru Zenko
Mr. Hajime Kasal
of Idea Ltd.

It actually felt that I believe I can
move mountains if I try

20
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