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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

APREOLE & A — A PEE DEB B3 0G4
T B R B B R A R LR T A/ 4 AR AR B D
44, e JE 3 4 A 2 239,239, 5,240,240, 5 nm,
HOGAR A 250 o, A QB8 38 O A% A B 250 pm,
FE 3 HLRE [f) R B OR 250 pm (9 R R R T
25 H 00 11 7 43 7. DFB 3806 4% B 51 # 44 >K F& Bl

1113001-2



HE TG4 K T BN B 2341 SR BHBOE AR R B 9 ONU SEIR BT 5

B, F92 b AE ONU S n] 98 45 £ b . 806 & 1 1)
V1) B T LA K S 3 44 /N 38 10~ 20 e, A K A9 80 /N 28
PERSE . MW@ TE DEB Ot 5 B 1) AH <08 18 18 9 K 1)
B 247 200 GHz, WS A8 #Y I B 16 7 -5 5
B8 A RT3 U L R O8N R A A e e Al B AR
b BRI SR BT O A R E SN R R R
G AEJE I ME R R A LT S R B O
v I X JRE AR o A8 AR 45 PR AR 57 . BEAE 1 2 0 7 4R
A R . B AR SO B SR RO B O A 2 il
A R P Bt RAE R B PPN 2.0 pm,

JCUR B T o0 K ] 2 85T W 45 H (MMD g Ay
A, MMI H 2 45 4 fay 5, il 475 1] (8 | 0% 30 3 Kl it
BAEMREN S +riE & 2 DFB #Ot4 i &
P, MECARIE /Y25 A DEB [ 51 21 A] 308 306 48 4
MMI 8 PF#R bR HERC & . D ik — 2B i/ a8 7 )
TETCUE e 5 DX R T AN B 1 738 108 % 220 ol 5 78 g
BER A P T O AR RO B VAT T TR 2 1l 5 )
O 5 FR iV FH S 5 S RV B A AR TN
/N BUAR AR R R B VR AR e AR 1 O ik
(BPMD f 1155 MMI iy R &5 i fe 5 3] MMIT
) S-band ¥ K 1350 pm, &P H 4> 96 20 pm, K
BN 270 pm,

3 defFAHI /R SCiE T2

A PR A R R AR R B TR A A SE R A
(MOVPE) fE InP % Ji§ EAKIK AN E A K 500 nm J&
B InP 2% w2, 100 nm J& Ing 755 Gag. 2ie Aso. 505 Po. s
TUFIZ 6 A TERNAE Ing g1 Gag, 150 Aso, 775 Po. 22z T F
BF.6 1 Ing s Gag oss Ase sss Posir 22 )2, 100 nm J&
Ing, 781 Gag, 216 Aso. 160 Posar LIS E LI K 20 nm J& InP
FIE . AE—RONE i b ) 20 iy A R KRG
PRIX o 3 5 0] 4 2R AR A A PR IX AN TS P IX 5 1)
AR R ENEARAE A X F i AE 23 A S A5t e s #E 2
S F BRSO 20 B AR AR T8 U i 5 R0 A TR
S FURH LAY i 22 T 25 R AT A LA A il A
3.1 ARERMEBFEXMBEE

FE M — R ANE J (8 i 4 LA of7 2R R R A=
KAARBEATA W TCIATE SR S8 & 2 s .
fE— WA SE Fr bl %5 B 1 B R A DI
(PECVD)# R UL 300 nm JEHY SiO, . fi FI %I
PR E CTCIRPE T DX, 20 Pl K 2 InP S22 o
JELIE 2(b) J. WAL R, #AdEH MOVPE &4 1E
TV P XA 400 nm & InGaAsP Jo IR 3R 5
JELE 2(o) ],

2 MR

Fig. 2 Flow diagram of butt-joint growth
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Fig. 3 Photoluminescence spectra of the active/passive

region
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Fig. 4 Nanoimprint process. (a) Fabrication of soft

stamp; (b) grating fabrication
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Fig.5 (a) Butt-joint interface; (b) grating fabricated by
nanoimprint lithography; (c) burying grating;

(d) shallow/deep etching waveguide in active/

passive region
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Fig. 6 Optical microscope the fabricated integrated device
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Fig. 7 (a) DFB facet outputs; (b) MMI facet outputs; (c) lasing spectra of integrated device
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Fig. 8 Tuning characteristics of laser array
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