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Onpeoenenue mukpoesonnoesoii pomonuxu ( MWP )
ru.wikipedia.org/wiki

MukpoeosiHosasi pomoHuUKa uly4yaem e83aumodelicmeaue
- MeXXdy onmu4ecKuUM CU2HasioM
- U ebIcCOKOYacmomHsbIM (6onbwe 1 I'Ty)
3/IeKmMpuU4YeCcKUM cCu2HasiIoM.

Ama obsracmb 8K/Ir04Yaem
- OCHO8bI ONMUKO-MUKPOBOJIHOB020 83aumModelicmeausi,
- pabomy gpomoHHbIx ycmpotlicme Ha CBY,
- pomoHHbIU KoHMposib CBY yecmpoucme u nuHuuU
8bICOKOYacmomHou rnepeoda4u,
- ucnoJsib3o8aHue homMoHUKU OJisl 8bINOJIHEHUS
pas3fiudHbIX PYHKUUU 8 MUKPOBOJIHOBbLIX CXeMax



Boaokonno-onmuueckas qiunus cesaszu 051 ROF
U npoueccovl mpancopmayuii CuZHa1a 8 Hell.
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Onmo-3nekmponnstii 2cenepamop gpupmor 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




Hepecmpaueaemoru 111D
na ocnoge WGM-pezonamopos pupmor OEWaves

p ‘ 2 Synthesis of tunable high order filters

and arbitrary waveguide and
OEwvaves .
resonator coupling

% PBG as a generalized tool for quasi-phase
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
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Patent Pending

filter functions

Fiber-to-fiher power transmission, lin scale
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Texnonocus HPM
( high-power microwave )

ManorabaputHblie CBEpPXMOLLUHbIE NUCTOYHUKU
CBY - curHanos

do 100 MBm | om?



Cmpykmypa homornekmpuueckozo noJaHOCMbI0
oulnekmpuueckoz2o 6xoonozo CBY kackaoa

DNEeKXTPOMAarHHTHAA BEOJIHA
O6patoTKa
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BY erpmon 30 pesoHATOpP
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DARPA

Defense Advanced Research Projects Agency

www.thelivingmoon.com/
45jack_files/
O03documents/

Darpa Fact_File.html



Cmpykmypa 31eKmpo-noznouiarouLezo Mooyaimopa

( Electroabsorption modulator - EAM )
6 NJIAHAPDHOM UCROJIHEHUU

passivation

n-contact




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

B0 -HENPEBIEHOE ) ~7] Belxof-mo gy Mp0E aHHOE

NAIEPHOE M3NYYEHWE A [ ManydeHme

Pml-E0norEHD . Plism-EonorHD

PY-crman




Apxumexkmypa omonnozo ALl

Modulated Optical
Analog RF Input m 1 Pulse Tram

Sampler /
E-O Modulator

Digital Output

Samﬁling Source and Clock /
ode-locked Laser
Pulse Train




DARPA
Defense Advanced Research Projects Agency

lpoepamma PACT
Photonic A/D Converter Technology

OcHoOBHasi uesib npo2pamMmbl '
ckopocmb : 10 2u2aeblibopokK | cek,
nosoca : 5 My,
pa3peweHue : 12 — 14 6um.

donosHumenbHas uesib npo2pamMmmabl :
ckopocmb : 100 2u2aeblbopoK | cekK,
nosioca : 50 INMu,
pa3peweHue : 4 buma.




IIpunnun HeonpeaeaéHnocTu I'eiisendoepra

Axx Ap>h |2

AExXAt > h/2nx,

20e AE - smo 3nepzua naumenee paziuiumozo CUZHaIA;
Al - nonoeuna nepuooa évibopku;
N - nocmosannasa Ilhanka.

IHomenuuanonuwvie eozmorncrunocmu AILII

cxkopocmb : 840 2uzaevibopok | cek
paspewenue : 12 oum,



Ilamenm CIIIA na pomonnwiie AI[IT

USOG32651011

United States Patent (i Patent No.: Us 6,326,910 Bl
Hayduk et al. i45) Date of Patent: Dec. 4, 20401

PHOTOMNDC AN ALCCG-TO-DIGITAL GUITE30G % G2000 Song .occcoce e s 2417137
CONYERSION USING LIGHT ABSORBERS G, 088,342 ¢ 22001 Galle e, 33T

[nwventors: Michael J. Hayvduk, Clinton, Rebecca * cited by examiner

J. Bussjager, Utica; Mark A )

Gethehend, Rome;, Paul M. Payson, Primcney Eraminer—Parrick Wamsley

Lee Center, all of WY (US): James I {74y Anarasy, Agem, o Firm—Harold 1. Burstyn; Joseph

Thelmer, Beaver Creek, OH (L1S) A, Belancim

_ . - Pp— -

Aggignee: The Unlted States of Amerlea as (37} ABRSTRALCT
represented 'IT_"' the 5"—"’-‘“—‘““_1'_"' U_fﬂ“' Apparatus and method for high-speed analog-to-digital con-
Adr Force, Washington, DO (US) version employs photonic circuts with variable  light-

absorption. A coberent light source is clocked to produce a

i [ Frics Subject 1o any disclaimer, the e of this stream of coherent light pulses onte which is modulated an

palent is extended or adjusted uwnder 35

= analog sigmal o be converted o digital form. An oplical
LS, 15HBY by O days

spliter divides the stream of pulses o o aumber of strewms
that s propomional 1o the resolution sought. A passive
Appl. Noc 09707,155 pholonic quantizer absorbs, 1o a predetermined degree, the
Filed: Naov. & 2000 light energy of the incident pulse streams. The oulpul of a
tully absorbed pulse does not tngger a comparator. Pulse
Int. CL . HO3M LW, HIOAM 12 strearms of sofficient lensity pass through the  light
U5 ke oo AL A1AT 3155 absorbers, and their output does tngger the comparator. The
Fiehd of Seireh o 341/137. 155, oulpul siate of the comparalors may be read oo a diginal
417151 6049735 3500237, 115, 168 MMy i form a |_|i¥.il'.-|| wird thal represents the analog
signal during any discrete clock merval. Most of the ele-
RBeferences Cited menis of the apparatus can be Tabricated on a subsirate of

photonic semiconducting material.

Lls PATENT DOCUMENTS

G U00ERL % B0 Frambkel oo 200 Claims, & Drawing Sheeis




Dpazmenm naanaprou cmpykmypol pomonnozo AL[IT




Ilpozpamma AFRL /| SNDP
Pazpaoomka ALl ona BBC c cabapumamu 2 X 2 owiuma



Yuacmuuxku npozpammot AFRL / SNDP

H3 npomvuunennocmu . Sarnoff Corp,
Discoveri Semiconductors.

U3 ynusepcumemos . Maccauycemckuii

mexuwzozuttecxuﬁ,
YHU6epcumem Pouecmepa,

He3zasucumble IKcnepnvl : HEKOMMeEPUeCcKas Zpynna
SPPDG

u3 MAYQO Foundation




Tononozus nonynpoeoonuxkosozo EAM
( mexnonozua HBT )
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Omuyém
no umozam evinoyinenusn npozpammol AFRL / SNDP

Development
of high Performance Electronics
and
optical-to-Electrical Advanced Circuitry
for
Photonic Analog-to-Digital Converters”



Apxumexkmypa ALIII MIT [/ LL

505 MS/s Photonic
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Pezynvmamot npocpammot Hughes Research Laboratories
no pomonnomy AI[IT

Js1eKmpoHHbIU AL -
ckopocmb : 10 2u2aebl6bopoOK | cek,
paspeweHue : 4 buma.

domoHHbIe ALITT :

Bepcusi 1 ckopocmb : 40 2u2aeblibopokK | cek,
rnnosioca : 20 T u,
pa3peweHue : 4 buma.

Bepcusi 2 ckopocmb : 80 2u2aeblibopok | cek,
rnnosioca : 40 I'Tu,
paspeweHue : 3 buma.



