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ACCOPPIAMENTD A PRISMA
PRISM COUPLING
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Step—index waveguide

(analysis from waveguide theory)

ac |
lanar waveguide: N
P /4 e ng d
boundary equation
for cut-off
spectrum d _ Ir+ atan v 4
A 2n VvV ng- nZ |
= asymmelry constant
TE polarization TM polarization
2 2
g = HAs- B¢ Y = nf n% - n?
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Step—index waveguide

(using effective index method)

Z—-dim waveguide
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boundary equation

for cut-off
spectrum
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waveguide width

effective index in the

waveguide region
effective index outside
the waveguide region

mode number




Step—index waveguide:
normalized cut—off chart
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Cut—off chart calculated for an
actual step—index wavegulde 2.7 um thick
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Ti:LiNbOg graded-index waveguide |

Planar waveguide

boundary equation for cut-off
waveguide

(m + 3/4) T

L4
A

2r v’ n(0F- n;?,o/' .f(x)dx .' |

X = depth coordinate
D = diffusion lenght
n(0) = surface refractive index

substrate refractive index
refractive index profile shape
mode number

2
mn

Ti:LINbOy graded-index waveguide
(effective index method)

2~dim waveguide

boundary equation for
cut-off spectrum

R

W (m + 1/2) Irr l

—

A or V2, - nfafb(u)du | |

u —

v = 7i strip width

D eff = modal index for depth mode
ns = substrate refractive inder
bfsu} = index profile shape of the

equivalent 1-dim graded 5uide
(lgunction of the ratio w/D)
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Cut—off chart for graded Iindex way

calculated for An?

6

= 0.103 and TE modes
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calculated for An? = 0.103 and TE modes
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‘Cut-off spectra on q InGaAsP/InP
ridge waveguide, 3.6 mm thick,
10um wide, TE and T™ polarization:
experimental values
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Rl 1 Y polarizotibn
i —— TE polorization
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A (um)

TE polarization: cut—off ot A = 1.315 um

A = 1,605 H4m A-+_010
TM polarization: cut-off at A = 1.205 um )

A = 1,575 um
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LPE grown (InGaAsP A n=1.1um

)waveguide

3.6um thick: experimental results
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LPE grown (InGaAsP A,m=1.1um)waveguide
3.6um thick: experimental resuits
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measured cut—off spectra of Ti:LINbO;

waveguide of different width w, Ti:LINbO3y waveguide, |
Ti thickness 62 nm | diffusion time=7h, Ti thickness=62 nm:
diffusion fime 7h at 1000 °C experimental results |
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S ADVANTAGES
Use of the spectral cut-off | —

measurements -~ measurement apparatys normally
~available in the laboratory
~ ~ fast and easy measurement
_ _ o = better precision thap reflectometric
a) step-index semiconductor waveguide; metbodp |

refractive index measuremept with

~ possibility to measure refractive
an accuracy < 2x 109

lndex of burjed wg veguide

b) graded-index TELINDO, 2-dim waveguide
choice between different:

diffusion profile shapes

diffusion lengths

refractive index Jumps

(i.e. using at the same time

Planar waveguide analysis)

DISADVANTA GES

impossible near the malterial
&ap wavelength

~ lower precision than
ellipsometric method

= refractive jndex measurement
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CHARACTERISTICS To 3E MEASURED
FOR INTEGRATED O0PTILAL COMPINENTS

- COUPLERS :
PRRTITION RATIO

EXCESS LDSS
SPECTRAL BEHAVIOUR

POLARIZATION "

SCHEMATUC EF QUIDE LOUSS MEASUREMENT By
SLIDING PRISM POWER ExTRACTION

RADIOMETRIC MEASURENENTS
Ry |

- FILTERS | WAVELENGTH MNULTI/DENULTINEYERS .
SPECTRAL BEHAVIOUR
poLarigaTion ., RAMIONETRIC  MeAS.
CROSSTALK

> SWITENES .
ON[OFF @ATIO
SWITCHING TIME
ELECTRO-OITIC EFFICIENCY
CROSSTLK o
(SPECTRAL & POLALIMATION BEHAYIOVR

S e A A A T A oy e 4 e e e - ———— ...

lr‘“‘“"-' ‘_‘ N L T el - L
Ao B L e cx bad b MR e

DETERMINATION OF F-P RESONATOR SPECTRUM

- N'WW‘C:
BANDWIDTH
EFFlICIENCY
SPECTRAL & FOLAR. BEHAVIOUR
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