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Company Introduction Fuffrsu

B Name of the company : Fujitsu advanced technology Ltd.
B Establishment: October 1, 2007
(from Fujitsu Ltd. Technology center)
m President : Akihiko Miyazawa
B Base : Kawasaki office (in Fujitsu Kawasaki factory)
: Nagano office ( » in Nagano factory)
B Number of employees : About 400 people

m Business : Circuit design of electronic equipment, Mounting
technology development and making for trial purposes

: Development and offers of development setting
and fabrication environment, etc.
: Consulting business etc. that relate to the above-mentioned

Fujitsu Kawasaki
factory

(main building)
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Agenda FUJITSU
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1.Problem in Business Field



How do you do at such time? FUjiTSU

If your bicycle blows out, is the bicycle thrown away?

For instance,
@It newlies buy it to a new bicycle.  =Purchase price : ¥30,000 (+Abandonment fee)
@It exchanges it for a new tire. =New tire fee + pay : ¥5,000

3 The tire that blows out is repaired. @ =Repair material + pay : ¥1,500

If it is superannuation of the entire tire"@".
If it is superannuation of the entire bicycle," @" is efficient measures.
The means of the functional restoration that corresponds to the cost will be chosen.
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How do you do at such time? FUJiTSU

If parts on the printed wiring board break down,
IS the printed wiring board thrown away?

For instance,
@It exchanges it for a new PT substrate unit. =Purchase price:¥30,000
@1t exchanges it for new parts. =New parts cost + number of repairers : ¥5,000
®Parts that break down are repaired. =The repair of the semiconductor level is impossible.

The means of the functional restoration that corresponds to the cost will be chosen.
If the printed wiring board of 30,000 yen every 5,000 yen can be relieved,

the markdown of 25,000 yen. !!

In addition, only the broken part : abandonment ! It is environment friendly.
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What is the printed wiring board unit? FUJITSU

Familiar product with printed wiring board unit
- Television, audio, and air conditioner. Remote control that operates it

-Home appliance such as refrigerator, washing machines, and microwave ovens
-Smart phone, personal computer, and printer

-Engine control unit etc. of car

It is made in this way.

®Printed wiring board preparation

@Solder material print

O
i —

®Equipped with parts

Printed wiring board unit

@Heating (reflow oven)
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As for a recent product, it is small, and the thin type and th

part space are also narrow.

SujiTsu

Tablet PC made by L
company

Externals
(It is thin and
small. )

Tablet PC made by M
company

Smart phone made by S
company

Below A5 size

Inside
(Stuff
squeezing. )

Printed wiring
board unit
(Stuff

squeezing. )
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Abandonment problem and technological opportunity

o)
FUJITSU

4 Background

The small size and the thin type
advance, and a lot of parts are
mounted on the narrow confine.

& Component replacement
In an initial printed wiring board unit

parts are exchanged, only the object parts

are heated. <
% The heating frequency is limited for the X Part space : 0.2mm
reliability assurance.

& Technological opportunity
Only the object parts are heated even if the part space is narrow, and
solder is melted.
-Object part temperature: 225°C-235°C (Solder melting point: 217°C)
- Temperature of parts in surrounding: 170°C or less
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Scene that wants to relieve printed wiring board unjt,

Process Scene Cost that can be
controlled

-Substrate abandonment
expense

-Substrate output cost
-Development man-hour

Design and

-Specific parts are detached for the design
development

change.
I want to make the best use of only the substrate.

-Substrate abandonment
expense
-Substrate output cost

Making for trial purposes
and evaluation

-Parts are revised, and it wants to version
number UP do specific parts, and to continue

evaluating. -Evaluation man-hour
v o -Substrate abandonment
as;:;ﬁfa“;ﬂ‘:i';:” -Defective goods were generated. I want to expense
repair it in the factory. -Substrate purchase
expense
-Securing of printed wiring board unit for -Substrate abandonment
After it ships it maintenance expense
-At a stage that is earlier than the guaranteed -Substrate purchase

time of the parts supplier, wear-out failures occur. | expense

It turned out to abandon a large amount of substrates for the verification in the process of the
design, development-making for trial purposes, and the evaluation according to the investigation of
actual conditions of the printed wiring board unit abandonment.
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2. The reuse of material is achieved
by TRIZ conception.



o0
Bench mark of heater element rijmsu
Which heat method is aptitude to this problem achievement?
Flement Conduction Convection Radiation
Feature (heating head) (hot air) (IR heater)
Locality 0 JAN X
Uniformity X 0 AN
Large area X AN 0]
_ Heating head Hot air nozzle IR Heater
Heating
structure

Object parts

Solder joint part

Printed wiring
board

Though the heating head seems to be good if only the object parts are heated" -

12
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Analysis of heating action FUiTsu

Heat radiation

T from surface of Melting point Ram
.~ | substrate and the back

Local heats by %

It melts solder. the contact heating

Temperatures fluctuate
with surroundings
Warp generation

of substrate

4

Melting point Ram

Solder collapsing
] by heating head Short generation
self-respect

Parts are detached.
(Parts are installed. )

Uniform heats

. . Joint part stress
by hot air \ Melt ofss:).llzr:rundmg increase

by heat history

La rge area heat —>(Useful action] ——|Adverse effect
by IR.
----> Lack -3 EXcCessive
action action
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Analysis of heating action FUiTsu

Heat radiation

T from surface of Melting point Ram
.~ | substrate and the back

Local heats by %

It melts solder. the contact heating

Temperatures fluctuate
with surroundings N . .
Warp generation Melting point Ram
of substrate
o Solder collapsing
] by heating head Short generation
O self-respect
Parts are detached.
(Parts are installed. )
Uniform heats
. . Joint part stress
by hot air Melt of surrounding increase
| -
solder by heat history
It pays attention
to a lack action
and an e_xcesswe Large area heat ——>Useful action] ———|Adverse effect
action. by IR
----> Lack -3 EXcessive
action action
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Problem that was not able to be achieved with HybridizationFUﬁTSU

Contradiction
# Heating head's coming in contact and making of heat source noncontact
& Compound of heating and simplification of control

Hybridization Problem

Heating head

i Heating head self-
(locality) Object parts 9

respect
O O (BGA) (500gf) Solder
O O terminal
Printed wiring collapsing

onrd generation

? IR heating
IR heating Hot air
(large area) (uniformity) Complication of
temperature limiting
Problem

& Thermal conduction that touches heating head without crushing solder terminal
& Locality, large area, and uniform balance
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The problem is achieved because of TRIZ conception. !

o)
FUJITSU

Invention principle : Functional partition of heater element to separate information heat
body and heat source by "Separation" and "Division"

Problem

Heating head self-respect
(500gf~)

Idea

It heats it to 217°C or
more in the halogen
beam.

FB control

_
\

Solder
terminal
collapsing
generation

Information heat block
(About about 5gf)

\. Temperature sensg

-----

IR heating

Complication of
temperature limiting

%)

The large area is uniformly heated at 170°C or less
by IR and hot air. (Control of heat radiation)

=

Technological problem achievement

-Temperatures of object parts : 225°C~235°C (Melting point of solder : 217°C)
%It is possible to correspond also to the space of 0.2mm. ! !

-Temperatures of parts in surrounding : 170°C or less

16
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3. Develop with a new business
by TRIZ analysis.



Resource recycling business by TRIZ analysis FUJiTSU

[ Using TRIZ, and device to create new business ]

. "y

STEP-1 Definition of evolution trend & Comprehensible
) ~ explanation making (Subcommittee meeting)

STEP-2 It converts it at the evolution trend level of its own
theme. (In-house)

STEP-3 | The market environmental analysis axis (3C) is
added to 32 evolution trend axes.

Customer Company Competitor Competitor Competitor

-A -B -C

M < Addition >

Ne32 I I |

[ STEP-4 ] Level analysis of 3C axis by checklist of 32 items
— Market (customer expectation) dominant its company focus

It is a strengths, weaknesses, opportunities and threats analysis in
] dominant its company an area. —The quotient material and the
commercial distribution are examined.

| STEP5
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Resource recycling business by TRIZ analysis

(O
FUJITSU

STEP-1 Definition of evolution trend of 32 and comprehensible explanation making

E’BZE"‘EO)LHZH// FEEDEEER

BENE BENGEBEMILL BT 5,
T —B—SREM S (RT— )L, FLS=D L. XX, (LFME —BEE. J()L5—. CD. ET4%) AREEA TS
AR —AHEE (B, BEE, TLE, DVDIL v — %)
H—E ZHRER —BRITH—E RBRIEN -V R L (RIRYY—=5 . 77—RART—F, KB/ Avsr—S, BE. A—Lo 8L, ZERRE) ARIREA TN
-f258 —BE Y —E RERUNVARER (FAR=—, TERLFv—RK—Y. IFFILFE) RSN TOS
_Z® BB (BEEEBILLNLNSBLEE D) MBHEN TS
2. BEOBAOES BADRK AR RTLDSH—T QEEINIELEE (5B EELIBTT 5.
fEgE —FE B BhE BRGLOERECHEADRNS A —HAShD,
R —REHE P BEORERAL EELEBAOERLL TS,
RIS — SR, BLBFAEOBHTEBADEALLTLS,
|- ffith —BATBEINBMHEHEY, LY REEHEEEAOEALL TN,
3 ECHEILXI4RE |MEEEEECHBL AT CELT 3,
BB OREE —HIET R TOAREB L RT ANER T, TR ChA_EERMANEL TS,
L BT NRIEDSRT L OB, FRFISOLTRANTOS,
A AREN T B A T NRIEDS AT LEEET 50 REBIAL TS, (QCH—2IL, HEREE, RELTYTHE)
- BRI E AR —SEBENOHDAREB AT LA ERIOEEBEETL, HEISERL THEOENEEDITHSTNS,
- B RM7EENALE (B EAIH) 4813 B B AERIS AT, B EAREE T B ITAS TS,
4 J0g F—51 BEEIN, SL AR MAIELT 5,
F—5 —EF—AQIEOETAETNTD,
-rﬁiri —F—RIHE, B, BROGMEN TRBLE>TOS,
P —FIRARAT 4O, REFRTEEO KR . BREED NI LYME B LT b,
B Ry AZ0 TR RSN T DEEBAAGEME N, T DIRR . B SV THBAELCERETN TS,
5. fE7) FLLZE L PBE BELCOREARERS-OOFEIOLRABELTS,

REEOREE —S R, DUOIEBETE, BATHAEN, Th-5 R BN LEASAN TS,
REED EH —HYENZER BB, ESLTONADASENENSCEERR, BENDRSEEHL TN,
HREOEE —hIDIIEAFILEEEL, LTV LI ERLRTRIEESAEL, fHEEEL TS,
HREOREY —BH#ICONONERFLETLUFLTBIELLY . MoTNSoEEST LLBEELTUAL,

6. JOEAEE EBORELEQIOCRAEELEES, (JOLAKNBEETHLNSHBOBRIZE5)
TR —RYET L OBBEHSNOBRET, RTERILYEBOREERTL TS,
TOERRIELY —BERRTOXBOREORKTIOCRERD, RITTAEFIRBLLT, #5ELMBEATNS,
-3EIOLR — DDA CRIERITIO AL, TAENORRISHEL TRAZA TS,
-TOLROT O+ R (BiflL) T BRRI S bR DEBLEETO L RFHEHTHTO RN DD,

It changes to the expression that can easily image the evolution level.
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Resource recycling business by TRIZ analysis

(O
FUJITSU

[

STEP-2 Summary of the evolution trend of 32 that agrees with its own theme. ]

S2MBFEDEL LU EZE D AR

1. ARG EEHFIEBELLLICENT S,
- B —RERI o T/ DENE
AR S HERRAMC LB E S OHE
- —E REE N ISR ISR, Bk eT
-1RER B, BEADIR
-EE B2 DA A DA
2. BEDEBADES BAOEAFSATLDOSH—TOMEBI-HIELER (BRR)EELIZBRITTS.
- T4 8. D BEORS
-{EEM M Ltk R A A D — Bl
EFE AEE/DENEDERE PR
- {ffi & B20OHEDERLHR
3. BCMBIEICT ARHE s e AR TELT S,
BB tOERE BEA(~SE~FRA~RE~EE~EN)TAENEN
-HEMEREEEE AL FATE(H—EREZIT2)ENEN
HARENT-E 2B AL FAAXICE-BHERE
- BN E D AR BE LA EDABMICE SNV R Y —E ZDER

- BERMGEES AR (B EEIH)

BELANZALESELER BEOFLER

4. M T—31%, FHbEh, SSICHE-MEICELETS,
“T—4 BARELETH O, B ERAGEREMEERE
-1EER BIBINT-FTH, BED(ToN-EREBERNS
- K038 A—h— K, [RE. BEAROREEE
KA P RABIEERDEE

Intelligence sharing and vector suiting with in-house member
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Resource recycling business by TRIZ analysis

(O
FUJITSU

STEP-3~4 About the product amends and the repair service
“Market circumstances(3C) Level" is checked by the trend aspect of 32 items.

S2FFFEDELFL U EZEDEEER

3CH#1(3215 B D HIHIRE)

1. EESE BENS B L BN, BE Bt flatt-A | flatt-B | fla#t-C
- B —RRE S S E/DEE
-IEEREEE S ERREMICKEE R OEHE * HitTiH * EHtTiH
*iHEY—E Kb ER IS F L E RIS
- —E R#ERE(TAN HWIERF DA LIEE., EERT AT A
- HEER WIEZ T, BEADILEL
EE R OEEE. TS DR
2. BEEDEBADESR BAQESRFRTLDSH—T DB (x i LER (R#)] Customer Company Competitor-A Competitor-B Competitor-C
-t 8E 2. BEORS *—REWDH
J— *EBOWEZ *—R, R
- Bl LIS ER O —Hit . B
-ERE ANEER/DENEDEEAFHEIR *—R R = *—R R =R
- {fi& BEDEEQEEEHEBR
3. BCfifbIcxtd 5585 HREEEEa CHEBICHITHEET S, Customer Company Competitor—A | Competitor-B | Competitor-C
MRt DEERE BA(~BRE~ERA~BE~EE~EINTH5EHNEM
-BEHRtEER BAL ERID(H—EREZZITH)ENEM o o - o _—
NN . *HEREDTIL | KA EEEEH #7885 1 {E # > 17 {E # B
AARSnT- BRI WA, BRAEIS A1 BIETR il
- PN A 8
SRMEEEMARIE 5 O AT RSV WE—E DR
-BEMGEENRE (B2EIH) EELANNERLESEHIZER BEDFEZ
4. FNEE F—AalE EiRibsh, SoIZEB-ANBICHEELTS, Customer Company Competitor—A | Competitor-B | Competitor—C
L ] EARELETH o, BERBAE K LB EAS *EERDERE
LR ) ) * OFCHIE * IR E RS
BN F-FTH, BEED o EIREEERE E il
- ENEE A—h—_fERK. RE. EEREDOREEHE K BR G RFIG ER e 3R G R I &R B
-ENE FBh. RAHIERDR
5. BEH FLLWALIILPEE -BE Customer Company Competitor-A Competitor-B Competitor-C
EEEDEBR BIED ZE(FEZITLN
-EEEDBER BETEVNEZDOBHEEZD
EREOEE . *HEY—E | hMREERICE [ KABERERICKSD (K BERRICLD | A BERERIZEDD
= BEOBEOFRINEEEZD R DR 5DR R DR R
-HEEOERE REFPEDHTERLEEZD

Its own strong point. The level of the other companies is caught.

21

Copyright 2016 Fujitsu Advanced Technologies LIMITED




32 Evolution trend +3C+SWOT it

STEP-5 Strengths, weaknesses, opportunities and threats analysis
in dominant area=The beginning examination of measure

@ %“F R T =2 e q 11 P f R

_ ey N e T T T e
W eRy ﬁ;ﬁf ﬁw# el B Iy ﬁrﬁ'ﬁ?ﬁ*ﬁ:&'@%m R

i wfw . aE iy WW SRRSO

B

;}?*%M —— St

H'ﬂ‘ﬂ'Wﬂ% 3

?‘3' SRR
%F 5, *'}Ww} 3«?@* :

The business strategy measure with high precision is extracted.
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Business model (Pict illustration) FUJiTSU

The model by whom substrate Rework device is not sold
but the technology is used is examined.

Strong point B C Customer value
. C :
It the_ total supports it by o p u (®) u Its own resource
th% Tf?h tru-lit t(E-ChnOIOQK 0O — |3 —> effective is used at
an e application results.
«— S| €«€— S ease.

-Thermal simulation m ¥ r | ¥ t Control of th
technology e -control o e
-Substrate circuit design p C N wrse 0 development cost
technology a O > O > -Control of substrate
-Packaging design and N abandonment expense

: - «— el «—— | m P
making fohr trial purposes n Y e Y -Control of amount of
-Part exchange .
technology S e maintenance part
-Joint part reliability Y r stock
analysis etc. S I -Hitoshi for parts EOL

The abandoned printed wiring board is recycled by the component

replacement, and the resource effective is used .
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FU]lTSU
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4. Result & Summary



Result FUjITSU

Part exchange technology and substrate Rework business
The past

Abandonment and
new substrate
purchase

The component
replacement is not

Printed
wiring board
. unit problem

Itis
possible to
exchange
it.

Present

—

Printed

pehient replacement is NOP

wiring board
unit problem

It is possible to
exchange it.

-The printed wiring board units of 290,000 every five years are relieved.
-New purchase expense of past substrate unit+ Difference with
abandonment expense

Negative cost control: 2.4 billion yen

%In the entire industry, it presumes for about 3.7 million PT substrates or more a year to be abandoned.
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Summary FUjITSU

When you do not know TRIZ

m Technological development
-To the improvement of not the purpose but the means
---Inquiry into load control
m Business
-Equipment sales equipped with limited part heating technology
(** Function addition model I . **Function addition model II---)
-+ +To the business without competitive edge

When you know TRIZ

m Technological development
-Pursuit of temperature limiting by noncontact heating
W Business
-Equipment use type from equipment ownership type
(meter rate system account)
-To the value creation by the business partner excavation

26 Copyright 2016 Fujitsu Advanced Technologies LIMITED



Impressions FUiTSU

In this case, “It often hit on. ! "&“It is an interesting aspect. ! ” The
part where these were put in order in a single phrase depends on
TRIZ conception and the analysis.

TRIZ is never evaluated as a leading part of the result. However, you
should have become the starting point of "Koto-making" of recycling
the resource.

It is felt that this “Casual existence" is a charm of TRIZ.

SIhbhsEx !
=

A 4
PRER(C3RIFS !

& "Apply ..use for the time being.." is uselessness at time.
& Using it by arranging it in the right place in the scenario that ties to the result is

important.
& The hurdle falls at a dash when showing it to "Face of the tool" that exists in a

corporate culture and the custom.
@ "Evolution trend of 32" x "3C analysis" is effective for the grasp of its own

positioning.
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Reference, Source FUJiTSU

{Reference)
® [Business model complete history| written by Koji Mitani Discover 21 2014

® [Pict illustration that makes business model visible] written by Satoru Itabashi
Diamond company 2010

® [Method of medication and application example of business management
system evolution trend of Darrell Mann advocacy ]

~The evolution trend is adapted from the world of TRIZ
and it brings it in in daily life of the business and management. ~
Ikuo Yoshizawa. other Japanese TRIZ society 2014
® [Hands-On Systematic Innovation for Business & Management|
written by Darrell Mann Edward Gaskell Publishers 2004. 2007

{About the trademark)
® The Pict illustration is a registered trademark of Exe are consulting Ltd..

{About the copyright)
® The copyright of the Pict illustration used in material belongs to Satoru Itabashi.
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