Bioelektronika Il

Hogyan segithet a biologia az informaciotechnikanak?

Deéer Andras
MTA SZBK Biofizikai Intézet




STANISLAW LEM

'I SUMMA TECHNOLOGIAE

i .J'_‘.i":'




Moore torvénye =

first
juction

Moore's Law
The Fifth Paradigm

2006 - Moore's Lapse?
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Miniaturizalas

Prepare Wafer

Coat with Phooresist

molekularis méreteknél
nehézségek

Etch,Imphnt, eic.

l Sirip Resist

Alulrol epitkezes
(,,bottom up”):
Molekularis
elektronika

Szén nanocsovek jo vezetok.
Halozat?



Bioldgial anyag

Onszervezddésre képes, specialis funkciokra optimalizalt

Biologiai
makromolekulak
(feherjék,
nukleinsavak)

Lem joslata valora valik?




Kommunikacio fennyel

Optikai fenyvezeto kabel

L_ehetne ezt kicsiben 1s?




Integralt optika
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hatasra (elektromos, magneses ter, fény)
toresmutatovaltozas




Az ,.evaneszcens” feny

NLO film (“adlayer")
Vezeté réteg

Hordoz6

JO lenne kizardlag fényvezerelt
aramkoroket késziteni.

Kovetelmények: feny hatasara
torésmutatovaltozas, gyors
NLO anyag kinetika, Stabllltés




A bR modellszerepet tolt be az ionpumpald membranfehérjek kozott

INSIDE
{Cytoplasmic
surface)

e
| K¢ }..t:; 2 us (>150K)

(L&s0))
' 2 :Z:; 50 us

hv

(M@10)]
{1 ms (>240K)

R

h
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Bioelektronikal alkalmazasok

Sealed Holographic Films
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Integralt optikai alkalmazas

Nemlinearis optikal tulajdonsag: a toresmutato
megvilagitas hatasara valtozzon

Absorption [a. U.]

Kramers-Kronig
relaciok

Refr. index change [a. u




A toresmutatdo meérese

- Uveg hordozo n=1.526 - 1.532)

- hullamvezeto reteg (n=1.77 - 2.3, d ~ 200 nm)

- adalek reteg (d>1 pm)

- csatolo racs (2400 - 2700 vonal/mm)

A racs csatolasu hullamvezetd sémaja

He-Ne lézer fény




A merorendszer

Forgo asztal

He-Ne laser

Adatgyiijtés
bacteriorhodopsin

PMT
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A becsatolt feny intenzitasanak
szOgfliggése

bare waveguide
—— waveguide with bR
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A fényindukalt tdrésmutatovaltozas merése
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amvezeto készitese
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A méresi elrendezés

gerjeszto lézerfény
A=488nm

:_GI Mach-Zehnder interferométer detektor (PMT)
bR réteggel
diédalézer fénye A=690nm
optikai szalba vezetve

digitalis tarol6 osszcilloszkép




A kapcsoloeffektus demonstralasa
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The Director of the United States
Patent and Trademark Office

Has received an application for a patent for a
new and useful invention. The title and descrip-
fion of the invention are enclosed. The require-
ments of law have been complied with, and it
has heen determined that o patent on the in-
vention shall be granted under the law,

Therefore, this

United States Patent

Grants to the persan(s) having title to this paterit
the right to exclude others from making, wsing,
offering for sale. or selling the invention
throughout the United States of America or im-
porting the invention inte the United Startes of
America for the term set jorth below, subject
for the payment of maintenance fees as provided
by law,

If" this application was filed prior to June §,
1995, the rerm of this patent is the longer of
seventeen years from the date of grant of this
patent or ty vears from the earliest effec-
tive ULS. filing date of the application, subject
o any Staruiory exiension.

If this application was fifed on or after June 8,
1995, the term of this patent is twenty vears from
the ULS. filing date, subject to any statutory exv-
tension. if the application centains a specific
reference to an earlier filed application or ap-
plications under 35 US.C. (20, 121 or 365(c),
the term of the patent is twenty vears from the
date on which the earliest application was filed,
subject to any stafuiory extensions.

AWV
)

ark

. United States Patent

Ormos et al,

(54) LIGHT DRIVEN, INTEGRATED OPTICAL
DEVICE
(75) Ioventors: Pal Ormos, Szeged (HU) Andrds Dér,
Szeged (HU ), Elmar Klaus Wolff,
Witten-Annen (DER: Jeremy 1.
Ramsden. Bedfordshire (GB)

Assignee: Biolpgical Rescarch Center of the
Hungarian Academy of Sciences,
Seeged (HU)

Nobce: Subject w any disclaimer, the term of this
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LLS.C. 154(b) by 43 days.
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cahle in a slab geometry configuration includes a w aveguide

and an ad-medium in contact with the waveguide. The the

ad-medium comprises 1 photochromic protein as a material

of non-linear optical property, whercin switc hing of a light

ng in the waveguide is effected by a change of an

praperty of the ad-medium caused by a light-induced
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Tovabblépési lehetoségek

- A kapcsolasi sebesség novelése (mas reakciok

felhasznalasa, gensebészeti modositasok)

- Osszetett optikai strukturak létrehozésa

- Szenzorikai alkalmazasi lehetéségek (kombinalas
mikrofluidikaval és mikroelektronikaval)




Mit hoz a JOvo?
Kulénbdz6 megoldasok parhuzamosan -
hibrid struktirak
Az integralt optika nOvekvo szerepe (miniatirizalas -

)

Contowr Map of Ey
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Alkalmazasok néhany
éven beldl

Photonic crystal
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