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ru.wikipedia.org/wiki

POTOHUKA - B3TO HAYyKd 06 MCNOAb30OBOHMU CBETA B

PA3AUYHbIX Cchepax NPUMEHEHMUS, BKAIOYAIOLLLOS B
cebs:

- reHepdALMIoO CBETAq,
- oOHapy)XeHHue ceeTaq,

- YIPOBAEHNE CBETOM.




Ilpooykuua pomonnou npomviuiennocmu:

- meépadomersibHbie UCMOYHUKU ceema:
- MoJs1yripo8o0dHUKoOe8bIe Jla3ephbl,
- ceemou3sniydarouwjue duoobl

- onnMmu4yecKue WuHbl OaHHbIX,

- onNMuYecKue Hocumesnu uHgopmauyuu:
- CD, DVD, u m.o.,

- 20s102pachuyeckKkue cpeosl,
- JKUOKOKpuUcCcmarsnau4yecKue 3KpaHbl,
- yCMaHOB8KU MalWlUHHO20 3PeHUsl,

- KOMMOHEeHMbI OIMMOBOJIOKOHHbIX JITUHUU
cesi3u:

- OITMOBOJIOKHO,
- pomoduodni u m.o.




Temnot pazeumus (pomonuku

OueHka no 2003 roA :

- KoanyecTBo paboT B EBpone: 500 000;
- CTOMMOCTb npoaykumm: € 60 000 000 000;
- KoamyecTBo narteHToB: 15 000.

MporHo3 Ha 2010 roA :

- KoAn4yecTBo paboT B EBpone: 1 500 000;
- CTOMMOCTb npoaykumu: € 250 000 000 000.
- KoAnyecTBo nateHToB: 45 000.




Pacuem 3amyxanus IMB 6 3¢hupe

L=101g (4nr/7 )3

L — ypoeens 3amyxanus, ob;
A — OJlTUHA 6O0JIHbBL, M,

¥y —paccmosHnue 00 dHMEHHbl, M.




Cmpykmypa cemu 60710KOHHO-ONMUYUECKOU PAOUOCBA3U

( ROF - Radio - over - Fiber )

milimetre-wave

antenna site




Bonokonno-onmuueckan nuHus ceazu
U npoueccovl mpaHchopmayuil CuZHa A 6 Hell.
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Onpeoenenue mukpoeonogou pomonuxku ( MWP )

ru.wikipedia.org/wiki

MukpoeosiHogasi pomoHuUKa uzyd4aem e3aumoodelicmaue
- MeXXdy onmu4ecKuM cU2HasiIoM
- U 8bICOKOYacmomHsbIM (6onbwe 1 I'Ty)
3/1IeKMpUYeCKUM CU2HaJIOM.

Ama obsiacmb 8Ksiro4aem
- OCHO8bI OIMMMUKO-MUKPOBOJIHOB8020 83aumModelicmaus,
- pabomy gpomoHHbIX ycmpolicme Ha CBY,
- omoHHbIU kKOHMposib CBY ycmpoucme u nuHuu
8bICOKOYacmomHou nepeoda4u,
- ucnoJsib3oeaHue homMOHUKU OJisi 8bINOJIHEHUS
pa3sludHbIX PYHKUUU 8 MUKPOBOJTHOBbLIX CXeMax




Cmpykmypa noaynpoeooHUK08020 J1a3epa




Cmpykmypa 371eKmpo-no2iouanuie2o Mooyaimopa

( Electroabsorption modulator - EAM )

6 NJIAHAPDHOM UCROJ/IHEHUU
optical waveguide

p P

o P

5.1. InP-Substrat

p-contact




Tononozua noaynpoeoonukoeo2o EAM
( mexnonozua HBT )

Waveguide , o A Waveguide




T'uopuonaa unmezpanovnas cxema EAM na 60 I'l'y
( mexnonozuu system-on-package - SoP )

oy ¢




Cmpykmypa unmepgepomempa Maxa-Llanoepa
( Mach Zehnder modulator - MZM )
8 NJIAHAPHOM UCHOHEHUU

Bxog-HenpepblBHOe Bbix0a-MOAY NMPOB aHHOE
Na3epHOe U3NYYeHWe M3NYYeHue

Ph-60n0KHO / PM/SM-B0N0KHO




Bonokounuwtui 3poueestit ycunumeisp

trbium Doped Fibre

e

crbium Doped Fibre Amplifier




Juckpemmnwvie ghomoouoowt

p type ohumic contact

1 type ohmic contact

p type ohmic contact ;
' n type ohmic contact




ITnanapnvie cudpuoHbvle UHMEZPATIBHBIE CXEMDL
¢pomooemexkmopoes
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T'uopuonaa unmezpanvnas cxema ghomooekmopa
( mexnoaozuu system-on-package - SoP )




2007 IEEE INTERNATIONAL TOPICAL MEETING ON

MICROWAVE PHOTONICS

MWP 2007

October 3 - 5, 2007
Fairmont Empress Hotel

721 Government Street
Victoria, BC, Canada

www.mwp2007.org

Workshops: October 3, 2007
Technical program: October 3-5, 2007




anomenuaﬂ CXémMmad onmaolyieKmpOHHO20 2ceHepamopa

RF output

Laser

Fig. 1. Typical configuration of optoelectronic oscillators. IM: intensity
modulator. PD: photo diode

Optical output




Onmo-anekmpounstii 2enepamop upmovt OEwaves

USC i : .
g9 T[echnical Objectives

CALIFORNIA

OEwaves

Miniature Opto-electronic Oscillator (MOEQO)

OEO Assembly
- Fabricated devices will be assembled in the OEO
configurations and tested for performance.

* Microresonators will be integrated by OEwaves
with the devices fabricated at USC.

« The microwave segment of the OEO circuit will be
designed and implemented with discreet
components for 40 GHz operation.

* The coupling and the microwave circuit designs
will be optimized to achieve high spectral purity
performance (-150dBc/Hz @ 10kHz, 10GHz
carrier).

Patent Pending




Ilepecmpaueaemoiu 11D
na ocnoee WGM-pezonamopos hupmovt OEwaves

USC Synthesis of tunable high order filters

UNIVERSITY
OF SOUTHERN

“Suomis and arbitrary waveguide and
resonator coupling

-

PBG as a generalized tool for quasi-phase
i E) matching of waveguides and resonators:

» Direct coupling of arbitrary waveguide to high-Q
©~ silica and tunable LiNbO, resonators
* Coupling of different material WGM

resonators for obtaining multipole/tunable
filter functions

)
o e
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Patent Pending

Fiber-to-fiber power transmission, lin scale




Cmpykmypuan cxema gpomonnozo AL

Analog RF Input Modulated Optical
Pulse Train

Sampler/
E-O Modulator

“ﬁ
Digital Output

Sampling Source and Clock /
Mode-locked Laser
Pulse Train 1?1

Figure 1-1. Photonic analog to digital converter block diagram.




Ilpozpammer DARPA

- Defense Advanced Research Projects Agency

( areHTCTBO NO NepenoBbiM 060POHHBIM UCCIe[0BaHUAM )

Mpozpammbl DARPA 6 o6iacmu MUKPO80JTHO80U (hOMOHUKU:
- Radio-Frequency Lightwave Integrated Circuits

- Photonic Wavelength and Spatial Signal Processing
- VLSI Photonics
- Analog Optical Signal Processing

Onmuyeckas anemeHmHan 6a3a MUKPOBO.HHOBO& dJOMOHUKU,'

AHanozoeas onmu4eckas obpabomka cuzHanoe, 6 mom yucne e
ynempaguonemosom duanasoHe;

POomOoHHLIU Npoyeccop Ha ocHoee ceepxbonblUX UHMe2p ankHoO-oNMuYecKux
cxeMm Ons Hoeelwux padapoe ¢ cUHMe3UpPoeaHHoU anepmypol;

AHanozoeas onmu4yeckas o6pa60mxa CUcHanoe,




Hcemounuk ungpopmauuu no MWP

www.military.com




Cmpykmypa (homoirnekmpuueckozo nOJIHOCHLbIO
oulnekmpuueckozo 6xoonozo CBY kackaoa

ZBJIEKTPDMMTHM EOJIHA
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BY ermxon 30 pesoHaATOp

O6paboTKa
CHIHAJOE

— — -

$I1|
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IHamenm xopnopauuu «Lockheed Martiny
Ha munuamiopusviit pomonnwviit CBYUY-npuemnux

USO07?72

000 0 O
United States Patent

o) Patent No.: US 7.724.179 B2
Williams et al. Date of Patent: Mayv 25, 2010
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CmpykmypHnasn cxema 00RNaEePoB8CKO20 10OKamopa
kopnopauuu «Lockheed Martiny
Ha OCHOBEe (hOMOHHBIX IJIEMEHM 0B
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CTPYKTYPHOS CxeMd

N—<KOHO/MNbHOroO CcymerreTero4uHHOIO MPUreMHIKO
C oOorntTmMmdecCcKomrm PA3IBOAKOWM CHMIHO/GO FTreTeP,oanHda
M Cc BblgaeneHurem MY B BOaHCHOM cMecuUTene

BEC — BOa/QHCHBIKI CMECULTe /b

OF — omTHUeCKUMP PA3ReTBRUTE Nb

P/A — eoTOaeTEeKTOPR

J0M — S/AexKTPO—OMTHUeCKUMI MOoA4AS/1aToP
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CTPYKTYPHOS CxeMd
N—KQHQ/NBHOro CcyMepreTepPoauHHOro MPUeMHUKA
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