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Abstract We design and fabricate a 1. 55-pm high-speed high-power distributed feedback laser array based on the
AlGalnAs material. We adopt the AlGalnAs material that exhibits good temperature characteristics and high
differential gain as a quantum well and waveguide layer to achieve high power and wide bandwidth. Further, we use
a dilute waveguide to reduce internal loss and optimize the far-field divergence angle; subsequently, a suspended
grating is used to optimize coupling coefficient, and the single-mode stable operation with large injection current is
realized. Based on this optimized material structure, we fabricate a 1.5-pm laser array at five different wavelengths.
In continuous-wave operation at room temperature, each laser in the array can achieve a single-mode lasing power of
greater than 100 mW (the maximum output power of a single laser is 160 mW), a sideemode suppression ratio of
greater than 55 dB, a small-signal-modulation bandwidth of 7 GHz, the narrowest linewidth of 520 kHz, and a
relative intensity noise of —145 dB/Hz.

Key words lasers; 1.55-pm directly modulated lasers; high power; wide bandwidth; laser array

OCIS codes 140.5960; 140.3490; 140.3570; 140.3290

Al . WO SRR Ik S AR R R LA R
H FE/N X AR 22 450 | 22 AN IR BE T4 /N S5 4 5 Y
VEAESR B M T OGS A OGS . L55-pmU BRI R K I 2k SO 28, % 3

KB . 2019-03-14; 8B HEF: 2019-04-02; FHBAH: 2019-05-05
EE£TH. EFE AU AR (2016 YFB0402301) [ %K A 2R Bl 2 3 45 (61335009, 61574137)

* E-mail: rkzhang@semi.ac.cn; “* E-mail: haowang@semi.ac.cn

0914001-1



% i

E AR F T Z EA. H R B R R i I
B (DFB) Ot B 2] DLSZ P 440 mW 5 00,
FERLE G T2 . A Hh 72 8] 3 15 S8 4008 1 oL B
TXTEOC T R A BRSO R A B 1
il T, LA 2 R S8 TC R e R T AR SR . HAT
RINRE IR C 2T LUSC A B 140 mW
WL EEA SRR 7 GHAT, i — R mE A
B O] SR 22 K 9 31 R 3k — 2B 188 i I 4K 3 3 AR
SRINPN RS- RRERUNT & RNV E SR $4N

X6 I ) 0, A SO — b 1.5-pm PR BRI 5 UK
KRR A DFB OGS 4o 454 . #0638 R
HA B 1 2510 AlGalnAst™ & FHEZE# . T
1R OB 10 R TR R L R IE 22 K SO 2 B
B T 8 T T AR A R

2 it S

& 1 Ca) A HERE G AN AE 45 F4 A1 R 45 oK FH 4 )8
HHLE WS AHINE(MOCVD) . £ N-InP # K I
(b)

() =

trench

ridge —> P-InP
trench
—>etch stop layer
—>grating layer
—> GRINSCH
—> MQWs
— GRINSCH

]-—»dilute WG

—> N-InP

AR 3 47 100-nm-1.15QCH BRIE K 1.15 pm) Fl 500-
nm-InP 288 A K B B = (WG 5 FRAR IR A= K
130 nm Al 20 43 Wi 28 #) Al, GalnAs (x: 0,423 —
0.338) LR 1 4 2 43 51 Bl 2% (GRINSCHD 19 T FR
fH)Z,3 A 6nmEHE LG KN 1530 nm K
AlGalnAs £ T BPF (MQW), 130 nm ) GRINSCH
BRI R K50 nm InP SEA U 2 L& 20 nm
InGaAsP a2, GRINSCH A A &k s/ 48 i 7 itk
RN B FROR, 5IAR B 5 2 0] B AGT 3 &
AR TR) B R AV A T DX 1 P AR AR VR o S
A DU 25 5 R R A R B R LR R
gE A BB A 45 B TR ACP) T3k 20 bl )y kL R A
S A 5 AR RS A A X R G R 2nA =X,
R0 7E 5 S AS R0 1 — B e b . LS B8 2 0k K
WA, R R AME A K 30-nm-InP Y R JE L 20-
nm-1.1Q InGaAsP Z|pifs (k2 ., Zn B4 E (4rF
W) R 10" em *wHAY1.6-pm-InP %2 KB Ik
JE R 3X 10" [ 0.2-pm-InGaAs 4% il )2 , B 5¢ i 7
SR A K B 1 (h) FTR .

©

1.25 mm

S

B 1 1.55-pm DFB#06H . () MR E 2540 7% 52 18T 5 () SR TAT 49 6 v B2 1A 5 (o) OB A8 FE 51 A B I A

Fig. 1 1.55-pm DFB laser. (a) Epitaxial structure of material; (b) scanning electron microscope (SEM) of

grating cross section; (c) microscope graph of laser array
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Fig. 2 Simulated and tested results. (a) « versus InP thickness between grating and SCH; (b) reciprocal of differential

quantum efficiency 94 versus cavity length
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Fig. 3 P-I-V curves of 1-mm coated DFB laser array under CW operation at 22 °C. (a) P-I curves of 5 channels

(wavelengths) of DFB laser array; (b) P-I-V curves of channel 1
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Fig. 4 Spectra of 1-mm coated DFB laser array under CW operation at 22 ‘C. (a) Spectra of DFB laser array with

bias current of 300 mA; (b) spectra of channel 1 of DFB laser at different currents
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