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ʢ ǵẛ ǵ1ɝɨǶӭᾚ̱ǵ ǧǪǦ

2022 ₴FIFA ▌ ȷɘȢɱǲ2- 1Ǯ ҷѫș ǦǞƲ
ʫ ǲ șʦǏǦȳɁȩɶ ̈

ɚɶɩǵ Ҳș їǠȒMEMSרȹɱȳɶșК
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ȹɱȳɶר

https://optronics-media.com/news/20141205/28528/

MEMS

MEMS(Micro Electro Mechanical Systems)
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ɤɉȭɫǵȹɩɓɪȶ RFIDȽȮ( ICȽȮ) 17

RFIDȽȮ ICȽȮ șᵀᴜǲ֝ȑ̂ǘ

RFID

https://blog.go-v.co.jp/?p=943

ɨɶȾɶǮ Ȇ֝ȑʝ Ǯ Ҳ̝ ǓǮǔȒ

https://mobiquitous.com/pub/sd200411.html



ȫɡɁȵɣɪȷ QRȱɶɇ 18

QRȱɶɇșȷɜəǵȩɟɧǮ Ȇ֝Ȓ

https://techtimes.dexerials.jp/bonding/adhesion-technology-to-ensure-high-accuracy/
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Ȣɟɶȶȹɱȳɶ( ϑ ἧ)ǯǋǍ
ӭᾚ̱ɅɎȢȷǓ̓ȖȓǭǋȒ
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IC( ᶥ )

ɜȢȭɫ(ǋȔȚǱ
CPUƲɕɫȹɁȳƲɜȢȱɱ

ɫȶɁȭ( ὑǵ )
ɫȶɁȭƲASICƲFPGA

ȠɈɫȮ( ȓșѰⱣɵṔ₦)
 ȾȢȨɶɇƲȨɘȠɱɕƲMOSFET

ɟɠɨ( )
 DRAMƲɓɧɁȵɣɟɠɨƲSDȩɶɇ
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ȵɨȱɱ(Si)

Si
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SiȾȢɢɠɱɇ ἧ

ʝ ǵ ǜǶ0.543 nm
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ȯȢ ǯȉᴀǷȓȒ
᷂ ʣǮ2 ǲẉǋϷ
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74HC04 (6 )

CMOSṕComplementary Metal Oxide 
Semiconductor Ṗ ṇ ṇּצ
ṇ
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Apple M2

IC ʴ MOSFET Ҳ

0(L) 1(H) 1(H) 0(L)
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NAND
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Ί ό

MOSFET(CMOS)
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ᶭǋȵɨȱɱǒȐ ѝἧș ǋǦ ȐǒǋɅɎȢȷǿ 30

https://matcha-jp.com/jp/12934
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Ǔ ȓǱǋǓ₡ Ł Ǔ ǖ ȓȒẎ

https://www.nobelprize.org/nobel_prizes/chemistry/laureates/2000/
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ɛɨȠȹȿɪɱ

1978₴ȅǮƲ ѝἧ ȋɕɧȷȿɁȭ
Ƕ ș ǜǱǋǓ₡

1978₴Ʋᾚ ר ѝἧǵ
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HOMO LUMO

ѝἧ (MO)Ƕ ἧǓ їǜȓȒ֯ Ǔר ǋѝἧʴǵ Ḣș ȖǠ
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Ͻ Alq3 5cm RE
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Star WarsǯCoca- ColaǓȱɧɚǞǦOLEDɧȢɆȹȢɎɶ

https://starwars.coca-cola.com.sg/galactichunt/
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(caffeic acid)
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ד ר ׄʣ

https://www.aist.go.jp/aist_j/press_release/pr2022/pr20221203/pr20221203.html

Advanced Materials Interfaces

Increasing Electrode Work Function Using a Natural Molecule

Kouki Akaike, Takuya Hosokai, Yutaro Ono, Ryohei Tsuruta, and Yoichi Yamada

2022
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https://www.aist.go.jp/aist_j/press_release/pr2022/pr20221203/pr20221203.html

Advanced Materials Interfaces

Increasing Electrode Work Function Using a Natural Molecule

Kouki Akaike, Takuya Hosokai, Yutaro Ono, Ryohei Tsuruta, and Yoichi Yamada
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Roll-to-Roll

C60
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ṇ P3HT PCBM

62



῁Ḍ Ẑ ǵ̸ȑ 63



Ẑ

C. W. Tang,Appl. Phys. Lett.1986, 48, 183.

(CuPc)

1986 C.W.Tang
p
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n PTCBI

p-n 

(1996)
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ᴳ ἧ ѝ Ẑ ҧUP

(capsaicin)

Xiong et al., Joule 5, 467ï480(2020)

https://www.jst.go.jp/seika/bt107-108.html
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https://news.yahoo.co.jp/articles/1973cd0aac9276e8ab2cc94311ffc83c5c87dbe2
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ḇ ╦ Єа˔Фᶴ꜠ᵓּז Њ˔ж˔ЄІГЭᵫ ⱳ Ṫ ᵫ ЈрЌ˔

ḇ χ ⌠ᵵ (ϵКиϻ˔)

ΊϬẊ ΰθ πψʼ ◓Υ ṞήϦʼζχ
◓ψ10-12 χⱲḧϷ˔Ѝ˔π▒ᴟЎЌрχ τ ή
Ϧʼᵰ ᵕ ϒρ֫ωϦϘβʻ

▒ᴟήϦθ ψʼ ᵔלˢI-ˣΤϣ ◓Ϭ Ϊ︡Ϥṁ
χ τ ϤϘβʻ

ԁ ʼ π▒ᴟήϦθ ᵔלˢI3
-ˣψ ớϘπᶈ╩

ΰʼ ớΤϣ ◓Ϭ Ϊ︡Ϥḥᾕ χ ᵔלˢI˵ˣτ
ϤϘβʻ

ḇ τψ
Ṝχ▒ᴟḥᾕ ᴂϬ Ξ Υל

Ϭ ᵔלρΰο ΰθϾ˔ІπϜ
ᴡΤΰϣχ Υ▒ᴟḥᾕל ᴂϬ μοΜϥψγʻ

ЮжЛϱЅрπψσΜΤρ



https://www.fundodai.com/

ᵔלπΚϦω Μρ―Π
ϥρ ựσ Ϝ Υת μ
οΜϥθϛṐ βϥχπψˁ

Ϙθʺ χṂ σ Ϭ
χеϳ ׁπψ ΰοΰ
ϘΜᾋθ ΥΦϦΜσ
ḇ Υ⌠ϦσΜʻ

ḇ Ϭ⌠μο
ϙθϣʺ ΰοΜθ˂

σε βϥχΤψ



χ

https://www.fundodai.com/



Υ⁷Μ ρϯЬЛ˔ϸиЩИиˢЮϱж˔Жˣ ᴂ

ϯЬЛ˔ϸиЩИиˢЮϱж˔Жˣ ᴂρψʺ τḯϘϦοΜϥˮϯЬЛᴟ› ˯ρˮḥᾕ ˯Ϭᴥ Ϙθ
ψ›ϩδο βϥάρτϢϤʺὫ›ʾ ᵔʾ▒ᴟσςχ ╛σ ᴂϬἣϤ ΰοʺ ᶬ χ ˮЮжЛϱЅל
р˯ΥπΦϥᾝ ϬΜΞʻ
Ͼ˔ϺχІЪрЅϞЌиЕʺОϱʺЄв˔ʺϼАϺ˔ σςϬ ΰθρΦχˮ Φ ˯ΥϯЬЛ˔ϸиЩ

ИиˢЮϱж˔Жˣ ᴂτϢϤπΦθϜχʻ

∙ χ ʾНЌ˔ʾ ʾ₳ τḯϘϦϥЌрОϼלϞϯЬЛ▒σςχˮϯЬЛᴟ› ˯ρʺ τḯϘϦ
ϥˮḥᾕ ˯Υᴥ ˢ͍͒͌̆ӟ ˣήϦϥάρτϢϤʺϯЬЛ˔ϸиЩИиˢЮϱж˔Жˣ ᴂΥΣάϤʺ
ᶬ χ ʺˮЮжЛϱЅр˯ΥπΦοל Φ τσϥʻ
ϘθʺϯЬЛ˔ϸиЩИиˢЮϱж˔Жˣ ᴂψ Υ ᴟβϥιΪπσΨʺϯЬЛ▒χ ρᴥ ᴛ τϢϤ
χ ṓ Ϝ ήϦϥʻ
ІЪрЅϞЌиЕ σςϬ ΜθⱲχ ωΰΜ ϤϜʺϯЬЛ˔ϸиЩИиˢЮϱж˔Жˣ ᴂτϢϥϜχʻ

https://www.patissient.com/wiki/ Юϱж˔Ж ᴂ/



еϳ Ὁӟᵰχ ᵔלμοΚϥχˁ

ḇ ˢDSSCˣπеϳ ˢIϖ/Iϖx ӟᵰτᾆẕʾ ήϦϥ ᵔלὉ
ρΰοψʺ ˢBrϖ/Brϖx ὉʺЀНиЕ┬ Ὁʺ ṐжЅϸиὉʺЎϷЄϯр▒
ʺὉσςΥΚϤת τеϳ Ὁχᴿ ˢ ʺ ˣϬ⁬ βϥθϛʺᾧ
ᵔלˢ Ṑ ʺЪзЫ˔σςˣϒχӱ“Ϝ ϛϣϦοΜϘβʻ 

ˢBrϖ/Brϖx Ὁ:
еϳ Ὁρ τ▒ᴟḥᾕ ˢйЖАϼІ ˣϬ ΰϘβΥʺ ϱϷрχ Υӗ Υ‰Ψʺ ṍ
ΰ Υṍ ήϦϘβʻ

ЀНиЕ┬ Ὁ:
еϳ Ὁτ ϓʺ ◓χ ʾ™ Ђϱϼиˢ™▒ᴟˣ῟ Υ‰Ψʺᵫ ӊˢVocˣχΰ Ϟʺеϳ

◓χᶈ╩τϢϥ ớ ˢ Ỳˣχ Ϭ πΦϥθϛʺ‰ ᴟʾ‰ ᴟΥṍ ήϦοΜϘβʻ

ṐжЅϸиὉˢTEMPOσςˣ:
жЅϸиᴟ› ϬйЖАϼІ ρΰο ΰʺеϳ ὉχϢΞσ χ ΥσΨʺ Ϝ ΜάρΤϣ
ḕẽ ᴻ ᾚτ‟ᾅΰϘβʻ

ЎϷЄϯр▒תˢSCNϖ/SCNxὉ:
еϳ Ὁτ ϩϥ ЀІЕπӗ σ ᵔלρΰο ήϦʺ τ ЀІЕᴟϬ ◙βᾆẕπ ΜϣϦϘβʻ

ᾧ ᵔלˢ Ṑ ʺЪзЫ˔σςˣ:
ׁ ϦϞ ˢ ♁ˣχ Ϭ₢ τᵔὨΰʺ χ Ẇ Ϟᴒᵰπχ ṍ► Ϭᴦ τβϥθϛʺ

τ ♪ήϦοΜϘβʻеϳ Ὁ ᵔׁϬᾧ ᴟβϥᾆẕϜ ϭπΜϘβʻ 

жЅϸиᴟ› Υ τ μοΜσΜΤˁ



https://www.mdpi.com/2304 -
8158/14/16/2787#:~:text=High%20molecular%20weight%20melanoidins%20in,/100%20mL%20%5B21%5D.

τψʺ‰ΜΌ▒ᴟ⌠ ϬⱱνжЅϸи ᴟ› Υ τḯϘϦοΜϘβʻάϦϣχᴟ›
χ︠σϜχψЮжЛϱЅрρᾦωϦϥᶬ πΚϤʺ χ ʾ ᵃ π ήϦϘβʻ 

ρжЅϸиᴟ›
ЮжЛϱЅр: χ︠ πΚϥϯЬЛ▒ρ ΥЮϱж˔Ж ᴂˢ • ᶬ ᴂˣϬṞάβάρπ
ήϦϥ‰ ◓χᶬ πβʻάχЮжЛϱЅрΥʺ χⱱνế σΌ▒ᴟᶨ χ︠ σ ԍπΚϥά

ρΥᾆẕτϢϤꜘήϦοΜϘβʻ

жЅϸи : ψʺ Ϟ χ • ϢϤϜψϥΤτ‰ΜТз˔жЅϸиˢᶨ ▒ σςˣ Ạ
ϬꜘΰϘβʻ τ ῢ ψʺ мϱрχ 10 χΌ▒ᴟᶨ ϬⱱνάρΥ ⁮ήϦοΜϘβʻ

χΌ▒ᴟ ЮжЛϱЅрχ :ל τʺ ϯЬЛ▒ʺЧФЎЖʺϱЊТжЩрʺТϴЛ˔и▒ʺЫиЕ˔
иσςχᴟ› ϜΌ▒ᴟ τṄ ΰοΜϘβʻ 



τψΌ▒ᴟ⌠ Ϭ βϥ ◓ᴟ›
Υ Ψ ∕βϥʽ ψάϦϣϬ › ΰ
θϤʼ Τϣ︡Ϥ₅ϚάρτϢμοʼᶨ
▒ τϢϥ▒ᴟ ᵲΤϣ Ϭ ῈΰοΜϥʽ

τ ∕βϥΌ▒ᴟ ρΰοϜμρϜל
ϢΨ ϣϦοΜϥϜχΥϯІЀиРр▒ˢР
ЌЬрCˣπΚϥʽϯІЀиРр▒ψʼᶨ ▒
τ ◓Ϭ1ν βρꜛϣψжЅϸиρσϥΥʼ
άχжЅϸиψFig.3τꜘβϢΞτẶ τϢϤ
ӗ ᴟήϦϥʽ
άχϢΞσжЅϸиχӗ ᴟΥʼϕΤχ
◓ϬⱳˑρжЅϸиτΰοΜΨϢΞσ ₵
ᴂϬ ΩρρϜτʼꜛϣψ ỡᴟΰοДПЖ
кϯІЀиРр▒ρσϥʽ
άχϢΞσΌ▒ᴟ⌠ ΤϣϯІЀиРр▒
ψ ᴥ ρΰοῲΨ► ήϦοΜϥʽ

https://www.jstage.jst.go.jp/article/manms/9/3/9_164/_pdf



Юϱж˔Ж ᴂτϢϥЮжЛϱЅрρ ◓ χἹ
1τϽиЀ˔ІρϯЬЛ▒ρχЮϱж˔Ж ᴂχϯϳЕ
жϱрϬꜘβʽϽиЀ˔ІχϸиЩИиṁΥϯЬЛṁτ
Ẑᶋ ᴥΰ βϥρЄАТתṁΥἹ ήϦϥʽЄАТ
ṁχת Ὣ›Υ ӱΰθϜχΥϯЫЖзᴟ› πΚϥ
ˢ ṍ ᵬˣʽ ṍ ᵬπψϯЫЖзᴟ› Τϣ3-ДϷ
ϺЄϽиЀЊрσςχ ˑχϸиЩИиᴟ› ΥἹ ή
Ϧϥʽῇṍ ᵬπψάϦϣχ ᴂχ ṍ ᵬπ αθή
ϘίϘσϸиЩИиᴟ› ρϯЬЛ▒Υ ᴂΰο Ϟ
 ṓ σςΥἹ ήϦʼ ʾᶬ βϥʽ 1̙ϽиЀ˔ІρϯЬЛ▒ˢR-NH2ˣρχЮϱж˔Ж ᴂχϯϳЕжϱр

3-ДϷϺЄϽиЀЊрˢ3-DGˣʼ1-ДϷϺЄϽиЀЊрˢ1-DGˣʼ5-ПЖ
кϺЄЮЎиТиТж˔иˢHMFˣʼЮЎиϽзϷϺЃ˔иˢMGˣʼ
Advanced glycation end products ˢAGEsx .

https://katosei.jsbba.or.jp/view_html.php?aid=1130



1τЮϱж˔Ж ᴂπἹ ήϦϥ ϜΰΨψ Ϭ ◓ π ΰ ◓ ρ‰ ◓ ˢЮж
ЛϱЅрˣχ Ϭ ΰθʽ ◓ ψʼᴟᶘ  χᵔ Υᴦ πΚϥρΜΞάρπ ◓ Υ1,000̇

2,000ӟᴞχ ◓ρΰθʽЮжЛϱЅрϜЌрОϼלϬṁלρΰσΜ ›ψʼ ◓ ψ1,000ӟᴞπΚϥρΜΞ
―Π ϜΚϥ(1)Υʼάάπψ ◓ 1,000̇ 2,000ӟ χϜχϬ‰ ◓ ρβϥʽ‰ ◓ ψЮжЛϱЅр
ρΜΞάρτσϥΥʼ‰ ◓ρΜμοϜ ‰ ◓πΚϥЌрОϼלϞ ρψΤσϤӰσϥʽЌрОϼל
πψϯЬЛ▒Υʼ πψ Υ  ӡτσϥΥʼζχϢΞσ  ӡψσΜʽϸиЩИиṁχằẚᾛπ
Κϥ ψʼ ᴂ τ ʼᵫ ʼ ›ʼ ›σςχήϘίϘσ ᴂϬṞάβʽϯЬЛṁχằẚᾛπΚϥϯЬ
Л▒ψϸиЩϺЄиṁϬ Ϊω₃ᶊϬ μοΜϥ ›Υ ΜΥʼζχ ∕ ψʼ ϯЬЛ▒ʼЧФЎЖʼ
ЌрОϼלρ πΚϥʽάϦϣχṁלΥжрЍЭτ ᴂβϥχπʼỡԁσ‰ ◓τψσϣγ ỡԁπήϘ
ίϘσ   Ϭ βϥ Ἱχ‰ ◓χ₤› ΥЮжЛϱЅрρΜΞάρτσϥʽᴠτϽиЀ˔ІρϽз
ЄрϬṁלρΰθЯДи ᴂπᶬ ήδοϜʼ σ ᴂ ΥἹ ήϦϥʽΰΤΰʼ ρΜΞ Τϣ
ψ400˙450 nmχᴦ♪ ӽχE1̋ˢ1̋ ׁχꜘβẊΊ ˣψʼϕϖ χϷ˔Ѝ˔τσϥʽ ◓꜠ϜϯЬЛ
▒έρτԁ χ ӤϬꜘβʽάχϢΞσḢ ΤϣψЮжЛϱЅрψԁ χᴟᶘ Ϭל ΰοΜϥρᾠΠϥ(2)ʽ



https://www.jstage.jst.go.jp/article/nogeikagaku1924/47/11/47_11_727/_article/ -char/ja/



https://katosei.jsbba.or.jp/view_html.php?aid=1701





Юϱж˔Ж ᴂψ ᴂχ ὯˢpHʼᴛ ʼ▒ χ σςˣτϢμο
σ ΥἹ βϥθϛʼᾆẕΥ◐ϘμοΤϣϕϖ1 ṙựΨὊμθᾝ∕πϜΜ
Ϙιτ ᴂṐ χ Υ ϣΤτήϦοΜσΜχΥᾝ πΚϥʽ ᴂχ ṍ ᵬ
τΣΪϥϯЬЛṁΤϣϸиЩИиṁϒχẐᶋ ᴥ ᴂψ ᵔΰϞβΜΥʼ ṍ
ᵬӟ‭τ σ ᵔʾᵫ ʾ ›ʾ▒ᴟ ᴂΥ᾿Ὦ֗꜠τṞάϤʼ ᴂτḩ
ϩϥ Ϝל Πϥθϛʼζχ ᴂṐ ψ τ ╛σϜχρσϥʽζχθϛʼᶆ
ᵬχ ᴂχ◙ ρσϤΞϥ χ ┤Ϟ Υ“ϩϦʼ ᴂχ “Ϭ ᴣβ
ϥχτᶨ ήϦοΦθʽ ṍ ᵬπψϯЫЖзᴟ› ʼ ṍ ᵬπψᶆ ϸиЩ
Ииᴟ› ʼῇṍ ᵬπψЮжЛϱЅр χᶬ ˢ420˙450 nmχẊΊ Ϟ
₯ὓπχL*, a*, b* ʼçE* σςˣϞ ṓ ʼ ᴟ▀ AGEsσςΥ ᴂ
χὊᵃϬꜘβЫ˔ϸ˔ρΰο βϥάρΥπΦϥΥʼ ᴂṐ Ϟ τνΜ
οψΜϘι σ Ϝ Ψʼ Ϝᶎ ήϦοΜσΜϜχΥ ΜʽΰΤΰự
χṐṀ ʾᵔ Ṫ χ τϢϤʼάϦϘπ Υ₉ ρήϦοΦθ τνל
ΜοϜϯФк˔ЎπΦϥϢΞτσμοΦθʽζχϢΞσὊӳϜΚμοʼ ψЮיּ
ϱж˔Ж ᴂχṐ ᵔ ρζχ ῈτΰΪοʼ “ᾆẕπᾋ ήϦοΦθ ᴟ
› χ ┤ρζχ  ᵔ ʼ ᴂ◙ χԁל χᵫ ρζχᴂ ᾆẕτ
︡Ϥ ϭπΦθʽ ‍πψζχ ᴮτνΜο ᵒβϥʽ
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https://www.gizmodo.jp/2019/12/jnj -acuvue -oasys -with -transitions -noise -cancelling.html

93



Ẁ

Ҙ ᶿ Ẁӓ

pHẀӓ Ẁӓ

 
https://www.nagoya-u.ac.jp/researchinfo/result/2024/01/post-621.html

https://www.iph.osaka.jp/s017/070/070/07/20240716160631.html

pH

94



de șẀǏȒȦɪȭɆɫȭɫɝȸɞ

!?

( )

( )

SADAKATA

Lab.
SADAKATA

Lab.

95



ȦɪȭɆɫȭɫɝȸɞ ǵỒȅȑ

S.K. Deb, Appl. Opt. Suppl.3, 193 (1969).

(WO3)

WO3 xe- xM- ᵰ MxWO3

2011 787
5

1968 G.H. Heilmeir

G.H. Heilmeir, L.A. Zanoni and L.A. Barton, Proceedings of the IEEE 56, 1162 1968

!

https://www.jstage.jst.go.jp/article/sfj/61/7/61_7_483/_pdf/-char/ja

96



ἧ 97

ְ ἶ



┴ ẎḌӓ Ṕқ

ѩ Ҙ

ONE FUKUOKA BLDG.

98



ẎḌӓ

CO2

(EC)

99



(EC) Ͻ

787
(EC) ( )

EC  
    

EC

EC AI

Canva

10
0



!?

M. Higuchi, ACS Appl. Mater. Interfaces, 2020, 12, 16342.

AI Canva

10
1



ׄ Ẁ 102

+ - + -



ׄ Ẁ 103

+ - + -



ȦɪȭɆɫȭɫɝɁȭ ǓẀӓǠȒǞǖȆ 104

(Fe2+)

(MLCT) 580 nm

NIMS 

2 3

MLCT

Fe2+

Fe3+



̸



ȦɪȭɆɫȭɫɝɁȭȹɩǵ 106

Ǳ
ITOȪɧȷḨ

ɛɨɏɶɕɩ

ȷɧɨɶ

ɛɨɏɶɕɩ̂
ITOȪɧȷḨ

Ǳ
ITOȪɧȷḨ

Ǳ
ITOȪɧȷḨ

ɛɨɏɶɕɩ̂
ITOȪɧȷḨ

ɛɨɏɶɕɩ̂
ITOȪɧȷḨ

27 [mm]

2
2
 [

m
m

]

ǉǔɓȡɩɞ



ITO 107

ITOȪɧȷḨ ǵ ζǶ ș ǜǱǋȪɧȷƲȉǍ ζǶ ș Ǡ
ɄȷȽɶș̓Ǫǭ ǒȈȏǍ



ֻ

[15 mg]

[1 mL]

2
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῁ 109

ITO

ITO 100 [µL]

(2000 [rpm],25 [s])



̸

[0.45 g]

[3 mL]

[3 g]

110



̸

OHP ( 100 [µm])

111

 

5 [cm]

27 [mm]

2
0
 [

m
m

]



ʝ╛1 112

ǜǟ

ɖɧ

ȾɔɩȭɨɁɕ
2Ή

ɚȽɱ

ITOȪɧȷḨ ǉǔɓȡɩɞ
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