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Table 1. High Technology and Ceramics

Supporting High Technology
Communication/Information
Energy Technology/Precision Machinary

Biotechnology/Life Science

Supported by High Technology
Fabrication
Evaluation }- Hard

R and D

, } with New Concept: Soft
Design

Thus
Nuclei of Hightech Society.
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Table 2. History with Innovation of New Materials

Stoneware Age
Earthenware Age
Ironware Age
Plasticware Age
Ceramicware,

2nd Stoneware

or
Knowledgeware

Age
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Table 3. Stoneware Age
Obsidian
Hardness:
Arrowhead
Stoneax
Tools
Hunting
Dispersed Small Society
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Table 4. Earthenware Age
Clay
Easiness in Shaping:
Vessel's
Storage
Farming

Village Society
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Table 5. TIronware Age
Iron
Enough Hardness for Tools
Enough Easiness in Shaping for Vessels
Variety of Society and Culture

Birth of Large Nation
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Table 6. Plasticware Age

Organic Polymers
Excellent Shapeliness
Various shapes of Vessels (Including Films

and Fibers)

Large Scale Industry
Specialized Production

Specialized Personality
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Table 7. Ceramicware Age

Hightech Ceramics
Excellent Performance
Various Novel Functions
Hightech required for fabrication.
Hightech (soft) required for application.
New type of industry -~- Integration R, D and M

New type of Culture --- Integrated Personality



72YANAGIDA
A FeA7t SolbA she Azbea Aldzts A AF wabeieh o] Hold i,
A=

2

feS z2t¢ Zo] Ptk High-tech ceramics & Ab83bo] 4 2% High-tech
2 wk=E AR gbo] ofum At upeh ol Al His} nlE ) 9 Sv] W 5] High-
tech 7t WadhA =, ® o] A3y 9§ A 2g REtMAo s A2 Ao Po
37 e,

gebA] ol A e AfshE wheb o] AEZE £AE B AEE JlE, TS AL 2
o AAA A EHmA n Qe |

of ML AYTEe Ylold & Faeet MR, Tax gsie o] BASH wHyc)
= ol oH7]q user & maker o THE HAH AT QS 2z sssh
o] FAlete AT, BAAL AdAe] AFely Gz HE T & Y, Aehas
E 4 22 Abdo]l e d Aus o3 ey

Goil 4] Alzbe) 29 Ao Wkl Fe] AN mul Mepsst Aol AL ofo}
7l g gvehal, AL A2NE Mt aE Fpolnl, Adlels] W e AL
e AQych o] AR Fshl mAHZ RS AR L gE TS 44 U E o
ok 5L 230 AW AAAs} s AL b @ Az ¥ Der) Yo shio
A& §ol olobr] stuA Fueh

A% 29 Y S 5y YETHE A, L AR HEr] FEGE Ao Al 3
Qo olAe wow Wiy oA WE ARE RIS Aol oz o High-
technology o BB S RS Q= Aol Fuch wepa o AL AAo oz H2%
sl BBHEOL H5 Aok E FRYES FAE @ 5 oo @ 2ol As
webd F2 @oky Ao Ade] Y43 AFES Bz ggvshul oAE
W, AL oA Aol ofm KEH BREHAS BEtet 4ds Holy 4 Aolztn
vHpo] ok = gtk E Ay 4ekw & 2 ojAE wE olofy] <yl
o2 A7) 4go] AAo] ofviet z A7) Hgo] HHHR e ALW, design &

Foaged @k = de vAdYH 28 £ 0k KBERS stz e A3

S8 Azt el g Al ol sb A7l e, F& wlEshy] W Ee] o] AEE X
g 2 &9 =4 Futh zeid oA 2wk E AR BES 7] 91 challe-

nge & & A& 2 Aotz AAFIUch 23 oA 7=l A 8o AbaubaAlel] o] &
fhEfo] =5 EEo R wFol XAl Hc

o] skq] AElmlzeb= AR ofF @l KT Al gpu) o) B = AF A Zol=, A7)
o olal M= Yoz 222 shddl F kel wloidk HA dch OMM 5ol 7]




T Ryl 73
Table 8. New Concept to Grow Hightech Ceramics

Ceramic a Genius

*Strong points
Must not be destroyed by Criticism
Must not be spoiled.by Favoritism

*Weak points by Conventional Viewpoints

Are they really weakpoints by New Concept?
Difficulty in Shaping Development of High—tech.
Lack in Flexibility Pricise Mechanical parts.
Fragility Development of design.
Poor Scientific Understanding
Challenge to new Science

e.t.c..

Genius born in a very old but poor family.
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Table 9. Incentive for New Materials

*Improvement of Easiness in Shaping
*Improvement of Performance

*Introduction of Novel Functions.
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Table 10. Market of High Tech Ceramics

Very small of estimated by the conventional approach.
Not interested or approved by managers.

Missing new business chance

The reasons are:
Does not form its own market.
Forms big market of devices/systems with use of the mat'ls

as keys to

ex. Sensors in Electric Ovens.
Needs are not apparent when developed.
Too novel for the market analysts.

Needs must be created or potential needs be discovered.
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Table 11. Seeds and Needs
The Stage of R and D in Mat'ls

1. Fulfil apparent needs.

2. Finding new phenomenon.

3. To create new needs or to discover potential needs.
4

. To stimulate new industry supporting and supported.
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Table 12. Serendipity. Origin of the New Findings.

Work =wm——- Having more chances
Play —==—— Positive Thinking

Study =~——-- Basic Science

Interaction
————— Materials
————— Humanity
————— Science

etc.

o] serendipity B RS AL EE originality 7} WY o BRE#ERE &L
ok W, £ HASES W IR ARS FUE A ddE 28 Sof go ser-
endipity 2 FBEREGE A3t AbhlA 9ol = serendipity B 13 5= origi-

nality b= A& Fol BEY F97 vz 443
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Table 13. Integration of Structural and Functional Ceramics

Ex. SiC (+Be0) by Hitachi.

Technology from Structural's

Practical Application with Functional's
Quick Feed Back from users

Improvement of Technology
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Table 14, Multiphase Interaction for Novel Phenomena

p-n junction: SiC.(+Be0): Heatconducting Substrate

(Hitachi's)
Base-Acid MgCrZOA/TiO2 - Humidity Sensor
(Matsushita)
MgO/ZrO2
p-n contact NiO/ZnO - Humidity & Solvent Sensor
(Yanagida)
Cu0/Zn0
Red-ox Zn0 (B1203) - Varistor’s
(Matsushita)
Zno (+Pr4011)
Red-ox or AIN (+Y203) or - Heat Conducting Substrates

Precipitatic (+Ca0) (Toshiba)

Opposites coexist and interact.

Current (mA)
5T

80% RH

60% RH

40% RH

: : ' 7 —— Voltage (V.
-1C -8 - —-4 -2 i 2 4 6 8 10
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Table 15. Integrated Production

Integrated R and D and Marketing.

Finding of Novel Phenomena

!

Development into Practical Application

!

Sales by Finders (Researchers)
|

Direct Feedback

The chain may be disconnected by any person

not interested in the finding.
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Table 16. Basic Applied
o Originality is the key to Novel Device
o Finding Application Period Shortened Res.

Basic Research be performed by Applied Sense
Researcher

Applied Technology be conducted by Basic Scientist
ex. R and D of Gas Sensor.
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