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Abstract. Coupling coefficient is an important parameter for evaluating the grating performance of
distributed feedback ( DFB) semiconductor lasers. In this paper, based on the coupled-wave theory
and combined with numerical simulation, the effect of the structural parameters of the laterally-cou-
pled surface grating on their coupling characteristics is investigated. In contrast to the laterally-cou-
pled ridge-waveguide structure of rectangular gratings, six special lateral microstructure gratings,
namely, symmetric trapezoid, misaligned trapezoid, symmetric junction, misaligned junction, bi-
symmetric trapezoid and bisymmetric junction, have been studied to effectively achieve the coupling
coefficient regulation of gratings by changing the longitudinal inclination angle of the grating side-
walls and adjusting the optical confinement factor of the grating. The effects of structural parameters
such as duty cycle, ridge width and lateral width of the grating on the coupling coefficient of the spe-
cial lateral microstructure grating of ridge-waveguide were simulated and analyzed, and it was found
that reasonable structural parameters can effectively mitigate the fluctuation of the coupling coeffi-
cient and help reduce the effect of process errors on the coupling coefficient. The work in this paper

provides a theoretical basis for the design and preparation of subsequent grating structures.

Key words: Bragg grating; coupling coefficient; laterally-coupled; distributed feedback

Wrim B : 2021-09-29; 81T B : 2021-10-09
HE&WMB . &SR LR (20190302052GX,20210201030GX) % Bh T H
Supported by Jilin Science and Technology Development Plan(20190302052GX,20210201030GX)



1922 K it

E N

542 &

1 3l

S35 RS (DFB) 2 A SO 25 R LA 25 44
R B R R R R e Ay
N F 3038 15 BOG ER IR DL RS O TR S5 4
U BGEH DFB A RO AR R T X
S VR AL, RS A 1 AR R BT 6 2
IKAMIE A A F5 5 76 I T bR gL A 2% B, = 3R
B I 2 G s B BUAESE IN & Bk RO AR
T T L R B R AR B Y O T BRI AR
(1 T 20ME 5 N D3 3T 4 ok 328 37 X e e o 4R A
4T 55 R A T R G DFB F 3R B0 25
FEBGE O AR A U 2 A K A
Tl 7 0 9 00 1 # 5 ( Laterally-coupled
ridge-waveguide , LC-RWG ) 43 1 JZ 15 2 5 K i 6
AT DA IR R ) 3 A1 R TE A 2012 4R B E
R PR R FRE T — A B A S i P LC-RWG
Oy A BB SRR o e 2 bl R 5
T e BE AR A DT AE G v (R EB 4351 A DY 43 22— A
B I P AR T ARG BB 24 em ™' HOGH
IR 210 mW B 2658 64 kHz, i 40 1 L] 3k
45 dB'"* ) 2017 4F 41 2 M 37K 2% AR o 1
WA RBOH 1 em ™ PR R 3.22 pm AYFRE L
B LC-RWG 43 i i i 2 AR BOG A IR SR8 T 15
mW % 2 2018 4F WA KR IRIE T —
Bl 1.3 wm SEHEE A LC-RWG 43 A B2t 2 S A
BOGRS, IR A5k 14 mW , 371 830 ) Le BE 8 ik
#)40.8 dB'"

EE LT )RR A M LA 2 T O M
FRA RECE /N, Ll T H AR S
635 oy A Z 18] 1) 5 B (B0 G G 2 BRI PR )
SN BT DL 0 22 ok T B R b 43 O B Y A
HRB SR, E I TE AR 5 i LI )
Tl AU X 2 T BOBUFE I N, 25 S X 4% 1 M g
T R R R A O A A R
B RPN (5 25 LA S5 A S 80 B o SO O
il 1 T2 RGBS R IO % 1 2
vi  CAERRE M SRRk . IR ok, 3 O R Ak &5 1
SE S LC-RWG e Mt Bl A & B0 & 2R
BHAEEEZ L,

B O T R A G S A, T DL TE — AR
FE WD 200 BE X & R B, A
BTG DS A BRI 3R 22 05058 T 6 Fhds

nu\4

SR AN 1) ke 235 A4 G A 10 R B SR 0 R X AR RS IE |
FEATBRTE X RREETE A L 45T BUR FR A T A
XFREETE AR A0 20 B T 4 0k &5 ¥ 2 B0 e bl A A
EX AT
2 RIS

RS BB« J& LC-RWG 4511 | 1 0% 78 1%
S — 1 EESH, A RO T 6
XSG 0 B iR A R B IO RS R R P B i 1)
RN ) IR B4 R ER A R s | LR A B AR R
N, BRGNP A D IS, ke 1 —
ek on

o T et o P

TR ke P

’

(1)
Horr ky SRR PR A, B I L AL 1 R AL
E, 7Yy, As (x,y) 505 DR A9 HL B
Xt L o 25 R A, s A A TE
AR

(ny —n)) + T, .M, (2)
mm

Fodr o, SO DX i e 2 BRI R m 2Ok
W B,y 2 s e, A 2) R T
n, +n,=2n BERE, HEXT LC-RWG 431 X
BROLE , AK Q) mAh THVE R S A, AT
FHZE(2) 43t #3000 A RS & 2R B, Z20m T
JEAI BRI R 7 T, B A by AR AR B R
TAEGE e B OG0, e A BRI R T, AR A
AN EERDE A AN S S Ly (78 Ak T S
JEE A, BT LC-RWG 43 i I 0% 7 , B
OIS S 0 B (LA S L y) L B
Yoy A 43 A 13 09 7 Ak, DA T 5% i) Al B il 1R
T, I 72 Hr MR LC-RWG 73 i I 5t
ek, A R — e F

K =k -

k sin(wmy)
K = 3 e (niﬁ,z - niﬁ,l) . Y <
oy mm
sin(Tmy)
ko : (nelt',2 - n’eff,l) : Y , (3)
mm

AT L EAE B AT 6 A ey X LC-
RWG 43 1ii RS HOG A & RECH & W35,
MR A R B S AR BA MR R,

R = tanh’ (kL) , (4)



12 18

EEA, A O IRE A AR S 15 S SO 25 A 25 4 SO 5 1923

Ho Lo, L A SCHE T DL 1 B9S2 B 4
RN 1) Gk 225 4 UGB 405 4 25 B0 L B AR R )
MR TOCH S S B S A R R

3 ZRL5H®

ARSI T A PRI ZE 735 AT GaAs B RHA
& LC-RWG 704 2 oL A S Mot 45 =

(a)

WS RGTRIER B e S A Y M 2 B
WE R, n B SIER 1.5 wm, T4 3,32, 47
JEZIEIE 0.4 pm, FT 43 3.35;p AP TR E 0.8
wm, FTHF3 3,32, W TAEPE K A =980 nm , Al
W11.475 pm, 525y =1/A =0.8, 6HE 55 A X 5
BEh=0.7 pm, HIE w=1 wm, EHHI 5 s =2.5
pm, HARE RS R IE 2 fis

A P

(b)

~

(c)

i%%i |

BT RS R R B (a) SHERD; (b) MIRLIE ; (o) TR

Fig. 1

0.05

0.04

0.031

0.021

Reflectivity

0.01

A A

0 .
0.965 0.970 0.975 0.980 0.985 0.990 0.995
A pm

B2 HEIB OGS ST e i

Fig.2 Rectangular grating reflectance spectrum
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Schematic diagram of the rectangular grating structure. (a)Three-dimensional drawing. (b)Side view. (c)Top view.
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Fig.3 Top view of gratings with six different structures. (a)

Symmetric trapezoid. (b) Misaligned trapezoid. (c)
Symmetric junction. ( d) Misaligned junction. (e)

Bisymmetric trapezoid. (f)Bisymmetric junction.
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