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Photon has higher carrier speed
Photon has a unique property...... more wavelength --> more information

Digital process —> clean and higher information
Voice : Data 1:1 —> 1:20 (2010)

1.2 WDM Z S 4! ER

«differrent wavelength not interfere each other

* ultrafast time tech. l:> multi wavelength tech.

* Low speed data controll :> Low cost electronics
* High capacity data controll ( >T bit/s)

L L data *

‘multiwavelength tech ..... Prism, Fabry-Parot, Mach-Zehnder, AWG
A\
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WDM
(wavelength division demultiplexing)

t

TDM
(time division multiplexing)
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*ADM(Add/Drop Multiplexer), It &M & J| | I} & H & D,
3R(Re-amplification, Re-shaping, Re-timing) XH 24 J|
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4.1.1 Fluorinated Poly(arylene ether)s and Poly(ether ketone)s for LLPOW

Low Optical Propagation Loss. High Thermal Stability.
Good Chemical Resistance. Good Cleaving Properties.

Lower Birefringence. Lower Curing Temperature.
(FPEK-Fn-EP)
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Thermally cured FPEK



4.1.2 FPEK €4
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Y Axis

74 Slope = 0.165 dB/cm

Loss (dB)
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length (cm)
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Institute Materials Thermal stability Birefringence Optical Loss
(g (dB/cm)
( i
AlliedSignal UV-currible Td>350 An=0.0008 003 @13
Fluorinated acrylate TGA @543.5 nm 0.05 @1.55
Deuterated fluorino Tg =100 Very small 0.084 @1.3
methacrylate DSC
NTT Deuterated Td > 400 Very small 0.17@1.3
polysiloxane TGA 0.43 @1.55
Perfluorinated Polyimides Tg =309 An > 0.04 03<@1.3
DSC
Akzo Nobel Halogenated polymer Td > 150 Very small 025 <@1.55
Dow Chem. Perfluorocyclobutane Tg =400 An =0.0008 025 @1.3
(PFCB) 0.20 @1.55
ETRI Thermal curable fluorinated Td > 500 An =0.0034 020 <@1.55
poly(arylene ether) (FPAE)
Samsung Fluoro chlorinated Td > 400 0.20 <@1.55

polv(aryiene ether) (FCPAE)




4.1.4 Fabrication Procedure o m

1. substrate 8. RIE of core layer

8. Packaging/Stability

4.2”AWG(arrayed-waveg uide gratin_g) ‘_ m

fibre

collimator lens

cylindrical lens

Fig. 1 Proposed arrayed-waveguide grating and experimental set-up
Length difference t djscent ch } guides is given by
AL= 2D ~d) -

n AL + nd sin0 = mA

dx/dA = fm/nd

AA=A/Nm

m; diffraction order, N;channel no.,
n;refractive index of channel waveguide
ngrefractive index of converging space



4.2.1 1xN AWG MUX/DEMUX ) 2

Jls : ZAHZC AN Mt OE &3 H22 routing

Ax _ fm
AA  nd

f:&3A=
m: 33 order
n: 3§
d: 384
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output

Input waveguide »  waveguides
[

chip size : 60x26 mm?

422 Microscope of 1x8 demultipler)ﬁ(_er - J.=EL

Input transition output transition




~ 4.2.3 Measured loss spectra (TE mode) gt

2t =AM THAM HE Z2E=

Loss = - 10 Log(lo./1in)

Loss (dB)
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4.3.1 Mechanism - m

\ AL <V

— *Apply current : Refractive index change
17 due to thermo-optic effect
snumber of grating T ..... R T
‘ANT .... FWHM |
> 0.8 nm spacing, R=1
Aoz Ay transmitted
. Mgy
n—-0OQ
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reflected l
Agy Mg Bragg grating

4.3.2 SEM Photograph of Polymeric Bragg Reflector Eigl

Resole (0.18um)

+— PFCB (4um)
FPAE (4um)
PFCB (6um)

Schematic diagramof

waveguide structure Sub-micron gratings fabricated by

using a Phase Mask Technology



4.3.3 Polymeric Bragg Reflection Wavelength Filtelm

M Al % Z2| Bragg grating¥ 22| & He|MUBH ALE)
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02}
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Reflected Power [mW})

Wavelength {nm] 0.0
Bragg reflection efficiency : 30 dB Wavelength [nm]

Tuning : 10 nm/0.5W « 3.dB bandwidth : 0.6 nm

« Insertion loss : 3.7 dB
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*We have shown application of low -loss polymer optical
waveguide material

» Optical devices are fabricated
* 1x8, 8x8, Ix16 AWG
*Tunable Filter
*Tested in the optical system
* Polymer is the most attractive material,

if loss comparable for that of silica



