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This cluster sha‖ contr bute to the clarf catlon of the na∩ othermal fluid phenomenon and

its app cation for the technological development ofinnovative nano― nη i c「 o devices a∩ d systems

1:Restoration of Japan as a Senliconductor‐ C)riented Nation‖

Professo「 Seill Samukawa,Head ofthe Nano― M cro Cluster

Becoming a‖ senllconductor‐ oriented nation‖ again

」apan's senn conductor lndustry,ヽⅣhich once achleved sup「 emacy

in the word,ls noヽ♂υ rapidly loslng polAye「

This ls because they ceased to develop sem conductor

manLlfaCtu「 ng tech∩ ology /ヽvthin companies and 「eleased the「

technology to the manufactu「 e「 s of senη  conductor devlces

Japants manufactures that have become mere ma∩ ufactu「 ng

pla∩ ts have lost the r technological advantage We stronglyヽ Ⅳlsh

to cont「 bute to reversing this lnfer o「  situatlo∩  of 」apan's

sem conducto「  industry and the restoratlon of 
・」apa∩  as a

senn conductor― o「lented natlon・

lA7h e ハヽye are developlng a varety of technology, vvhat is

developed as nn c「 ofab「 cation technology ls blo‐ ∩anofab「 ‐

cation technology, 1/vhlch ls the result of an lnteg「 ation of

na∩otechnology and blotechnology lt ls u t「 afi∩ e mlc「 ofabr catlon

technology of 1 0nm o「 less lyvhiCh has not bee∩ rea lzed、Ⅳ th the

exlst ng technology

There ls a protel∩  ca ed 'fe「 r tln' ln the  vi∩ g bOdy The oLlter

dlamete「 of ferritln ls app「oxlmately 1 3nm,and its in∩ er cavty of

approxlmately 7∩ n‐ in diameter can accommodate ron Slnce

fe「「itln ls a blologlcal protein,the mass p「 oduct o∩ of ferr t∩ of the

same structure and slze by ut zing DNA ls possible へヽ/hen such

mass― p「oduced fer「 tln is arranged to a silcon substrate su「 face,

sef― assembly unlque to protei∩  occurs, a∩ d the protelns a gn at

「egular dlsta∩ ces   f the p「 otelns are 「emoved by a treatment

such as heat t「eatment,7nm― dlamete「 |「o∩ mlcropart cles remaln

on the substrate su「 face ln a reticu18r patte「 ∩  f a neutral particle

beam ls app ed to t,「 on nnc「opart clesヽⅣ l serve as an etchi∩ g

mask,whlch enables 7nm u traf∩ e mlcrofabHcat o∩

卜Иoreover,the use of a quantum effectヽ Ⅳ l enable the control of

single elect「 o∩  Ⅳヽth a sma‖  po1/ver supply. a∩ d the nη icro―

mlnlaturizatlon of arthmetlc eleme∩ts and memo「 y devicesi lt

may become possible to achieve the computlng speed of a

stlpe「 colmputer tlvith the slze of a cLl「rent ce‖  phone and control

comp cated autonomous「 obotsヽ /yth a slngle chlp

rnprovements ln processl∩ g accuracy as quanttative change

lead to a quantum effect element as quaitative change, 、Ⅳhich

may posslbly cause a revolutlo∩  ln the field of senn co∩ dLlcto「

devlces

ln add tlon, o∩ llllafe「 monltor ng technology ls currently focused

o∩ asヽ ýe‖  ln thls technology,4 types of sensors are placed on a

Ⅳヽafer, the etching p「 ogress ls checked ln real tlme, and the

manufacturng process ls co∩ tro ed Alith the lnfo「 mation

obtal∩ ed from the sensors  Thls onヽ Ⅳafe「  monitor ng ls

tech∩ ology al¬∩ng at the inte‖ lgent cont「 ol of senη  conducto「

m8∩ ufactur ng devlces These monltorng senso「 s monltorln real

t「ne the foHolAling 4 factorsi the ene「 gy speed closely「 elated to

the processlng accuracy and process yield of semico∩ ductors,

the accumulated qLlantlty of electr c charge, the amount of

u travlolet light co「 respo∩ dlng tO defect p「 oduction amou∩ t, and

the sldetA/a‖ COnductive p「 ope「tyヽⅣhlch lndlcates the conditlon of

the surface reaction

Even though etchlng is a fu∩ damental technology fo「  semi‐

co∩ ductor manufacturing,  ts manufactu「 ing 、Ⅳas actua‖ y

emp「 cal How to ncrease p「 ocess yle d was iudged by

expenence This monito百∩g system alms at 1 00%process y eld

by the lnt「 oduction of scie∩ ce ln the field of sem conductor

ma∩ ufactu「 ng


