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Abstract: L-band SG-DBR lasers have wide application prospects in high-speed optical communica-
tion and passive optical networks. In this paper, using InGaAsP as the passive waveguide region ma-
terial, the key parameters which are necessary to realize the wide-tuned SG-DBR laser in L-band are
theoretically analyzed, including the reflection peak interval , number of sample period and duty ratio
of the sampled grating. At the same time, the relationship between the sampling logarithm and the
reflection characteristics of the front sampling grating( FSG) and rear sampling grating( RSG) is dis-
cussed by using the transmission matrix model. Finally, a set of optimized SG-DBR laser parameters

were obtained, and the corresponding tuning range reached 47.6 nm.
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Fig.1 Schematic diagram of transmission matrix method
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Tab. 1  Reflection characteristics of front sampled grating

with different logarithms

N, A/nm R, R, R, R, R,

5 1.11 0.4347 0.4213 0.3803 0.3183 0.2309
6 0.98 0.5397 0.5252 0.4805 0.4101 0.3128
7 0.90 0.6282 0.6124 0.5685 0.4963 0.388 4
8 0.84 0.6999 0.6872 0.6466 0.5724 0.4602
9 0.80 0.7547 0.7446 0.7072 0.6380 0.5261
10 0.77 0.7985 0.7892 0.7511 0.6934 0.5831
11 0.74 0.8308 0.8231 0.7935 0.7385 0.6368
12 0.72 0.8552 0.8483 0.8248 0.7751 0.6813
13 0.70 0.8719 0.8672 0.8471 0.8038 0.7191

F2 AEXTEH EEEE MR S (RSG)

Tab.2 Reflection characteristics of rear sampled grating with

different logarithms

N, A./nm R, R, R, R, R,

5 1.12 0.5712 0.5522 0.4900 0.3848 0.2584
6 1.02 0.6746 0.6567 0.5949 0.4922 0.3418
7 0.95 0.7534 0.7374 0.6852 0.5828 0.4218
8 0.90 0.8095 0.7929 0.7514 0.6576 0.4919
9 0.86 0.8485 0.8382 0.7996 0.7183 0.562 1
10 0.83 0.8757 0.8672 0.8371 0.7652 0.6203
11 0.81 0.8932 0.8874 0.8634 0.8036 0.6704
12 0.79 0.9061 0.9012 0.8820 0.8320 0.7126
13 0.76  0.9140 0.9104 0.8951 0.8538 0.7478
14 0.75 0.9195 0.9163 0.9042 0.8700 0.776 9
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Fig. 6  Reflection spectra of the front and rear sampled grat-
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WA

gity Bnyitie, ATUAAE L 3B S8 40
nm I 18 3 6] R 5], S0 b B R T AN 1R T i
T, mA&55) T —4 SG-DBR HOG 81k =
B, W 3 HGE N 1 SEBRJEIEYE FIIAF) 47.6 nm;
I3 2R A AL S HUS 1S BOREEHRRTR 2
S5, WLIE 6.,
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Tab.3 SG-DBR laser optimization parameters

BT EL HURE 391/ m izt AHAHE MERH/em™ IR/ cm ™
FSG 10 68.91 0.12
3.275 200 -1
RSG 12 74.21 0.14
4 @ L Ay=242.7 nm L, =68.91 wm L, =74.21 pm,
JION] o

BMHTTIE T 25t S X T 22 90 s S0 1) ¢ i AL
ASCEFXT IR B C T L 2 BE SG-DBR Ot #s B IEEEE S, = 12% .S, = 14% 1E 9 5 BURE 6
WFFR i/ BB, LT L P BESE B 40 nm B9 BB 25 L, T 12 i A ot B S
LB, NS L5387 T %1 SG-DBR HOGL AR WHEAT T AT RO EL 4007 T BUREX 805 T 5 B
g RS A, Ch R InP £ 1Y InGaAsP 1F FEOEMI 6 % . e 55 T — 41184k SC-DBR
RICIR XA R R 40 nm IR SR B T R . SO RSB H R (1 T B 15 5 47. 6 nm,
Je BURE D' A A BURE I B 450 St bl R B,
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