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OIITUYHU KOMYHUKAIIUU - MTPUHIUIIN
A. lpaimy

» Aadpen Hobea n HoGesioBuTE HAarpaau
» HoOesoBuTe Harpaau 3a ¢pusuka 31 2009.

» IlpyHUMIHX B OCHOBATa HA ONTHYHHTE
KOMYHHMKAIUU

» IloaynpoBOAHUKOBY KOMYHHKAIIUN
» WDM koMyHYKallMOHHU CHCTEMHU
» CCD cen3opu

» IlepcniekTHBH 32 pa3BUTHE.
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& OCTOBER 2009

HobenoBuTte Harpaau 3a omn3uka
3a 2009 roamHa
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Alfred Bernhard Nobel
(1833-1896)

... XHMHK, HHKeHep, u3odperare,
MOJIUIVIOT, HHAYCTpHAJIell, MmoeT ....

... aBTOp Ha 355mareHra

1884r. —uuen na IlIBeackara kpaJjicka
aKajeMusi HA HAYKHTe

1895r. — ocHoBares Ha HoOestoBaTa
Harpajaa 3a Xumusi, pu3uka, MeJUIMHA,
auTeparypa (3a MHP H 32 HKOHOMHKA)

1956r., /IyOHa — cMHTE3UpaH eJIeMeHT
HooGeanym (at. Ne 102).
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" I
HobenoBuTte Harpagu 3a on3mkKa
3a 2009 roguHa

Charles K. Kao

"for groundbreaking achievements concerning the
transmission of light in fibers for optical
communication "
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" I
HobenoBuTte Harpagu 3a on3mkKa
3a 2009 roguHa

Charles K. Kao

Standard Telecommunication Laboratories Harlow, UK;
Chinese University of Hong Kong, Hong Kong, China
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" I
HobenoBuTte Harpagu 3a on3mkKa
3a 2009 roguHa

Willard S. Boyle wu George E. Smith

"for the invention of an imaging semiconductor
circuit — the CCD sensor "

CY, ®3®, 15.07.2015r.



" I
HobenoBuTte Harpagu 3a on3mkKa
3a 2009 roguHa

Willard S. Boyle wu George E. Smith

Bell Laboratories, Murray Hill, NJ, USA
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Ila cnomeHeM npeglwecTtBeHUUuTe...

< G. Marconi, K.F. Brown - npeau 100 roanHu
“3a pa3BMTMETO Ha Dbe3xun4vHaTa Tenerpacdouga”

<« C. Townes, N. Basov, A. Prokhorov — 1964r.
“3a N300peTsIBaHETO Ha nasepa”

< Z. Alferov, H. Kroemer - 2000r.

“3a cCb3aaBaHETO Ha XeTEePOCTPYKTYPHUSA
NnonynpoBOAHMKOB Jlasep”

CY, ®3®, 15.07.2015r.
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"

MexaHU3BbM — NbJTHO 8bMPEWHO OmpakeHue

2% a2k A
20e

CY, ®3®, 15.07.2015r.



" N
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" J
»noKa3sameJs Ha npe4dyrneaHe
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" A
TexHos102Us1 HAa NPOU3800CMEOMO
Ha ornMuYHU 6J1aKHa

m 3aMbpcuUTennTe ot “npexoaHn metanu’
(Fe, Cu, Ni, V, Cr, Mn) - < 1/10°.

m [lonycTMMOTO HMBO Ha 3aMbpcdaBaHe C
Boaga — < 1/108.

m Metogu: MCVD (Modified Chemical
Vapour Deposition) , OVD (Outside

Vapour Deposition) n VAD (Vapour-phase
Axial Deposition)
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" A
TexHos102Us1 HAa NPOU3800CMEOMO
Ha ornMuYHU 6J1aKHa

m MCVD (Modified Chemical Vapour
Deposition

SCl,+0, - S0, +2Cl,
GeCl, +O, - GeO, +2Cl,
4POCI, + 30, - 2P,O, +6Cl,
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" A
TexHos102Us1 HAa NPOU3800CMEOMO
Ha ornMuYHU 6J1aKHa

m MCVD (Modified Chemical Vapour Deposition

Inlet

reactant Sintered Soot 47\ Rotation

gasses glass layer deposit of tube
= )
Y —)
gl dend [ ——

Silica tube s /

\ /o Exhaust

: teral t \‘/h 938

ateral movemen Oxy-hydrogen
of burners torches

CY, ®3®, 15.07.2015r.



" A
TexHos102Us1 HAa NPOU3800CMEOMO
Ha ornMuYHU 6J1aKHa

m VAD (Vapour-phase Axial Deposition)

SCl,+0,+2H, - SO, +4HCI
GeCl, +O, +2H, - GeO, + 4HC
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TexHos102Us1 HAa NPOU3800CMEOMO
Ha ornMuYHU 6J1aKHa
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" A
TexHos102Us1 HAa NPOU3800CMEOMO
Ha ornMuYHU 8J1aKHa
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"
HobenoBu Harpaau 3a pmnsunka
3a 2009 roanHa nony4yaBaTt CbLUo

Willard S. Boyle wu George E. Smith

"for the invention of an imaging semiconductor
circuit — the CCD sensor "

CY, ®3®, 15.07.2015r.



" A
UcTopuaTa Ha KamepuTe U Ha
doTorpadmsaTa e MHOro AbLnra...

m B gpeseH Kutan, Erunetr n 'spumsa e ouno nosHato
OencTemeTo Ha camera obscura .

» J.N. Niépce (1826r.) — cbxpaHsiBa NOCTOAHEH

HeraTuBeH obpa3 cried 8h ekcrno3nyma BbpxXy Cron ot
onuTyMm.

*

W.H.F. Talbot (1841r.) — n3obpetssa

CBETOYYBCTBUTESNHATA XapTusl, CbabpKalla Conn Ha
cpebpo.

00

« Eastman Kodak (1888r.) — Ha nasapa ce nosBsiBa
nbpBaTa uenynonagHa punmMoBa feHTa Ha porsika.
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Ila cnomeHeM npeglwecTtBeHUUuTe...

« G. Lippman (1908r.) - Hobenosa Harpaga no

don3mnka 3a UBEeTHMUA poTorpadoCckn npoLec,
OCHOBAH Ha MHTepPMEPEHYHN edPEKTH.

<« A. AMHWauH (1921r.) - Hobenosa Harpaga no
don3mka 3a 006sICHEHMETO Ha dpoToedekTa.
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NoeaTta Ha Boyle 1 Smith
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CbxpaHsiBawy, enieMeHT — MOS-
KOHOEH3aTop.

Photons

Gates

MOS-koHOeH3aTop CbC Oxide
CBETOYYBCTBUTENEH ENEMEHT.
n-doped silicon

p-doped silico

Photoelectric genereration of charge
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Cbbupane un
NpuaBMXKBaHE Ha

3apsaaute B CCD-
OEeTeKTop.
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LiBeteH CCD-getekTop

CY, ®3®d, 15.07.2015r.



101105‘\3

CY, ®3®d, 15.07.2015r.



MR B

BJIATOHAPS 34 BHUMAHHUETO !




