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Fabricated using UV-based nano-
imprint lithography (UV-NIL),
which enables pattern resolutions
beyond the limitations set by the
diffraction and scattering for the
conventional techniques
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yield and lower cost

e limited interaction between the
carriers and the grating structure
—> more stable devices
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Ist-order corrugation

vertical

K=ko-(n,—n) T,

For conventional DFB laser
n, +n, =2-n, and coupling
coefficient can be written as:

sin(7zmy)
7m

k, = vacuum wave number

I, = fraction of the mode energy
inside the grating region

m = grating order

v = filling factor
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According to coupled-wave theory: Dielectric perturbation Ae,_(x,y,z) for

TTAg(x,y,Z).qlz(x,y) dxdy m-th order rectangular-shaped grating:
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enough selectivity for single-mode output
* high kL-value
— spatial hole burning
— multiple longitudinal modes
* kL-value should be around 1.0-2.0
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Number of longitudinal modes than fall within the FWHM of the grating stopband
Third-order grating with n ¢=3.3 and A=440 nm
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ﬂ(z) AA,.. = mode spacing
AA,, = FWHM of the stopband
2-L-n;+ 4, n, = group index

— 1-2 longitudinal modes within the FWHM of the grating
stopband in order to achieve a good yield of single-mode devices
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Reflection coefficient

[=]

(=]
L

—
=

|800 grating periods with

W=15um D=05um, t=0nm,
device length L = 800 * 440 nm = 264 ym

958 960 962

\

Wavelength (nm)

j=1

[=-]

[=]

[=1]

F-9
L

=]

k2
L.

[=1

{1000 grating periods with

W=15um, 0=05um,t=100nm,
device length L = 1000 * 440 nm = 440 ym

oo

Reflection coefficient

e
o

: Ll L |
958 960 962

Optoelectronics Research Centre
Tampere University of Technology

Wavelength (nm)

2.9.2008



Ridge geometry andidifferent transverse modes

Bragg wavelength difference between first and second transverse mode
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Normal fabricated un-coated RWG-EEL
with same dimensions

e 10-15 mA threshold current

* 0.4-0.5 W/A slope efficiency
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Side-mode suppression ratio (dB)

Mode spectrum (dB)

=70

969 970 971 972 973 974 975 976 977 978

Wavelength (nmj)

2.9.2008



A third-order grating with period A = 440 nm
W=15um D=05um t=? L=570pum
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AR/HR —coated DFB structure

without a phase shift region

* 30 mA threshold current

* 0.34 W/A slope efficiency

* 50 dB SMS-ratio at 10 mW
(operated at 10 °C)
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conciusion

e KL-product is a key design parameter

e Output characteristics depend on the ridge
geometry

* 50 dB SMS-ratio has been achieved, but
there is room for optimization
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