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Abstract Low cost optical network unit (ONU) light sources based on tunable distributed feedback (DFB) laser
array using for wavelength division multiplexing-passive optical network (WDM-PON) are fabricated by nanoimprint
lithography (NIL) and butt-joint regrowth (BJR). The multi-mode interference coupler (MMI) is used as output
device for the monolithic integrated device. The tested results indicate that, the threshold current is less than
10 mA, side mode suppression ratio (SMSR) is higher than 40 dB, tunable range is wider than 10 nm and output
power is larger than 0.2 mW.
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Fig. 1 Schematic structure of the integrated device
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Fig. 2 Flow diagram of butt-joint growth

Bl 3 SR T 58 BN 42 A0 AE A K R R 2O 1k
(PLY., W LLE B A B S X, PL EH A
1.54 pm B 5 3E 5 WOG A B9 FIAE . e IR S
X3k PLWE(E N 1. 24 pm. B8 85 A &40 8 G O6 2%
HB SR DG TR JT U U S DX ) PRI ST . AR A TR ISR I
T3 FEE AL L T LB ) ISR B WA PLOEAE L 43 B

X IO A T DK S R TG YR DX I8, AR B T R T AR ST R
DX Ik PL, 52 S i AL PL o 06 42 57 3 A7 W] I Ji& 5
X 43 10 A A R o R R
3.2 HRHE

FEE M AR LR - i 0 s BV A A 52 B
(1 SNSE A R} b BEAT 23 A B s A il £ LIAT 2 () ]

1113001-3



2 M

0.7 : :
= active region FWHM 37.3 meV [
0.6 meem passive region FWHM 59.8 meV} :
= butt joint interface H
~ 0.5¢ active region: 39 meV
= passive region: 56 meV
<~ 04
= R - W A N
&% 0.3
=
=02
(U | S e
0 :
1.0 1.1 12 13 14 15 16 17

Wavelength /um

3 AR/ TR PG
Fig. 3 Photoluminescence spectra of the active/passive

region
T3 HLR T A J2 OB R B 55 A0 CUVD TR ETHER
48 i s 1T D3 AR . 43 A6 i e Al s B 4o IS 25 5 1A
R BT AR IR BT 7 8 i 28 2 IR AR R S AT T
1113 A R AR AT L e 0 3R 45 A D 8] 4 T
e Mo VR T sl B 1 68 50 ) R 55 e IR ) L4 4 kL T
AAT 4 412 o5 T B JoT 6 gl 4 A R K RS Y A5
B TR 4 Pios

pressure

g & &

polyme . .
imprint
and UV
exposure

pressure

demold
imprint

bottom
resist
etching

(0
-
B (@

demold

resist

etching

@ ®)

Bl 4 KRR . () FABARHIAE (b) el Ep
Fig. 4 Nanoimprint process. (a) Fabrication of soft

stamp; (b) grating fabrication
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Fig. 6 Optical microscope the fabricated integrated device
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