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I ntegrated chirped Bragg gratingswith control over complex reflectivity

Michael J. Strain®, Marc Sorel*
1. Electronics and Electrical Engineering Dept., University of Glasgow, Rankine Building, Oakfield Avenue, Glasgow G12 8LT, U.K.

Dispersion control in integrated optical systemsisimportant consideration, especially with theréasing
complexity of such systems with many interconneatechponents. In addition, pulse dispersion conisol
necessary if semiconductor mode-locked lasersoapeaduce transform limited pulses[1]. One compobrtieat
may be employed for these purposes is the intefjrettdérped Bragg grating (CBG). Integrated gratiage
desirable for a number of reasons. They negatenangssity to couple off chip to fibre or bulk epbased
dispersion control devices, and moreover, theyqmiea unique bandwidth and dispersion region ofafjpm
compared to other technologies; and one which ab@scwith the typical characteristics of semicortduc
mode-locked lasers[2].

In this work a fully post-growth device grating geetry based on etched sidewall gratings[3] is presk
The grating is written on a ridge waveguide with trating recess depth, d, and the waveguide wttheing
design parameters, as shown in Fig.1(a). Thergratoupling coefficientk, and Bragg conditiomg=2n./\o,
are necessarily related to the grating design petens through the overlap of the propagating moile the
grating cross section. The Bragg condition maycbetrolled through the modal effective index, ahd
coupling coefficient as a function of the gratimpfinement factor. However, both of these effeetg on both
d, and W. Therefore, by finding coupled sets ef diesign parameters to give the required localegabik and
Ag, gratings with arbitrary amplitude and phase resps may be constructed. By using the waveguidéhwi
and grating recess depth to control the gratingrpaters the structure may be written with a sitgtgitudinal
period,N\o, and, therefore, does not require extremely inellithographic techniques to induce the wavelength
chirp[4].

115
09r 1
—_ 110
=]
' 5
©
5 b 2
% \\ —Measured transmission 3
w07 T, —Simulated transmission -5 @
e & —=-Simulated phase =
@ S Measured phase 1102
= ¢ 4 Fa
@ 0.6F - e =
= 4 w15
~ . o
AN - 120
05 x“—-.__ o
7 = 125
—

Ofhes 154z 1546 1548 1550 1552 1554
Wavelength (hm)

(a) (b)
Fig. 1. (a) Schematic of a chirped and apodised sidewalirgs, (b) measured and simulated transmissionpimege
spectra for a non-linearly chirped and apodisetdrgyalevice.

In order to illustrate the potential of this teadune, a number of device geometries were fabricasiag
Electron Beam lithography into HSQ resist, and sgbent Reactive lon Etching with SjGb transfer the
pattern into a 75:25:75% passive @k ,As wafer. The gratings were etchgam below the waveguide core to
ensure high overlap of the mode with the gratirgaarDevices were designed to exhibit linear oo ohirp, and
Gaussian or zero apodisationtof Using these four conditions as bases, all ofctbrabinations therein were
fabricated, allowing isolation of either chirp gpaglisation, or combinations of the two, to be meagu In
addition a device geometry was fabricated showiath lmon-linear chirp and apodisation, the transioiss
spectra and phase response of which is shown ii(B)g along with the simulated results from a Efan
Matrix Method model. The gratings were characegtiby fabricating them within a folded Mach-Zehnder
envelope structure that allows probing of bothahglitude and phase response of the grating iaatdin.

Deeply etched sidewall gratings were shown to d@xhlibmplex reflectivities that can be designed by
recourse to the grating physical parameters. Tdreya fully-post growth technology that may be lgasi
incorporated into laser and device fabrication gigiarrent lithography and etching processes.

References

[1] M. Hofmann, et al., “Chirp of monolithic collidg pulse mode-locked diode laser8pp. Phys. Lett.70(19), 2514, (1997)

[2] G. Steinmeyer, “Dispersiocompensation by microstructured optical devicedltirafast optics,” App. Phys. A79(7), 1663, (2004)
[3] M.J. Strain, M. Sorel, “Integrated I1l-V Braggatings for arbitrary control over chirp and canglcoefficient,” IEEE Photon. Tech.
Lett., 20(21), 1863, (2008)

[4] M. Mohrle, et al., “All-active tapered 1.5 InGaAsPBH-DFB laser with continuously chirpedtigrg,” IEEE Photon. Tech. Lett.,
15(3), 365, (2003)



	citation_temp.pdf
	http://eprints.gla.ac.uk/58581/


