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Design and analysis of ZnO signal-crystal DFB laser diode

YANG Hai-yan, HU Fang-ren,ZHENG Huang-yan,ZHU Min-jie, CHEN Kai-wen

( Photoelectronic Engineering School , Nanjing University of Posts and Communications , Nanjing 210023, China)

Abstract ; According to the rigorous coupled-wave theory(RCWA) and dielectric slab waveguide theory, the grating
microstructure of a single crystal ZnO-based DFB laser diode in the 1550nm wavelength communication band was pro-
posed. A two-dimensional electric field mode and wavelength linewidth were analyzed. The influence of the grating
structure variation on the property of the single longitudinal mode transmission was obtained. Numerical simulation
shows that the whole electric field energy reaches about 8. 3 x 107 J when the spectral linewidth is smaller than 0. 1 as-
tron, the grating period is 489 nm,duty cycle is 50% and grating depth is 400 nm. This laser has a good wavelength
selection property and narrow linewidth. The theoretical analysis conforms the numerical simulation well and it pro-
vides a good reference for the design and preparation of the device.

Key words : Rigorous Coupled-wave Theory ; DFB Laser;Zinc Oxide signal-crystal ;1550 nm wavelength

1 351 7 AR T AFRTITE, /T RLRE Y Wi 5 —

F B ARBOLAEEA SR EOL R OLE B
drcE AN AT B BRI, R B R AR AL
F I T RGP IR DO E R RS s
A GRS Z R o RIS AR 2 R AR
PFEMRVER DGR 8 4 0 %) A 1 1) i — A0 e i
A —E MR P, SEBE SR BOL R AR L 00
it B R E SRR M R —

TE AL i~ S AR OE AR B D5 T, AfTTE

PR EAS MR DT 58 BIEAT Rk (Bragg)
e St 4 SO (VHG) 23 %, BET7 3 X 3R 858 20K
ARG, 30 EEBC A B B A FBCRARE L, 0 A g S xfE
JEEOR BRI P e i 5 0 R AR SO G & Y
RS RTT48 , DFB 2 (RO AR A R FH X A7
V5 A R B PRG35 B A5t i S Bl 4R R 21
ANTEAIR I R P S5 256 ) 1902 A 23 ofe 52 B i
TS 5k, TR A ) Bragg S AT Bl gt 7, il

EEWA : HRKARBAREE TR0 H (No. 61274121) 5 VLI A SR B2 254 B BT H (No. BK2012829 ) ; F 5T L K27
NA G ERHITIR 254 5 BT H (No. NY212007) %1
TEBEI ST e (1987 ) 2 B AR, EBHTTETT ) R Eid fE A (F o E-mail thy__yang@ 126. com

%5 H BR:2015-01-09



1046 ot 5 2 b

45 %

13 DFB *p- AR 3ot 45 78 50t A e My i A B
WA H, R TARR 22 AR, g
ARz .

ZnO B SRR T B B8 ARl 98
(3.37 V) FIE KRB AR RE (60 meV ) I 55 AT LA
VE R —Pht B PR A GRS ) 31 H. ZnO B,
FESS T Sl & 7 ik E BRI H g e 2 A
ZnO AR EHT R f 45 DFB o't g C 9 stk
SO SRTE H AR Ak, 5T Zn0 B E AR G
MWHHR 48 DFB 2 SAREOGER IR B LR

SIATCIAE S A SO RO & AR, 3L
RO o T TR R A B b AL o AR SO TS
B PSS LA TR S B A TR 5, R4
XYW BE 1550 nm PR BT T 3T Zn0 B 1Y
DFB P AR BOGARI S et . 8 7B G
235 L G ERE S5 06 I A b)) OEHR B2 45 28
X BAARATA R il AT A5 LB e FE R T 24k
2 ERER

TR R A DRSOy s R AR A G Y
3 i 2 v b Oy R AR AR A, R 2455
I B AR BRI R TS 2 O A5 1 . A SCHEDS
FLITHERR AR A TE i, i B HUZ3e TE
BRI R

A — R LU, & W A% R A F G U0 1 U8 B
Jr

VE+FKFE =0 (1)
Horp kN BEGE g

X DFB 2 ABOGE R UL, AT LA —
MEROC AR IR IS AR A Ty ) L 3T 5 2837 Jo] 3k
AR ZPENE T o BT IR bR a0 A 22 7 #2, A A
kg S B sh TR R A O

4’ 4’ 2 2
@Ey(x,z) +EE),(x,z) +kyen(x,2) < E (x,
z) =0 (2)

FOR, S 7 B, S AR v,y T hy HILAS
B n(x,2) = ng +An(x,2) 5 ng FHCHHK QP
FHRSTRTPIIM; An(x,2) AFHEHRAT Z 97 16 J8 )
PERREC, B An(x,2) = Y (An, (x) » ) | I

(m#0)
W, By = ma/Asm R 5 A OCH A B,
R ATRLAE A
P I FE(2) WA Al AR R A
E (x,y) =u(x) - (A(z) - e + B(z) - )
(3)

Horb, w(o) Ko 5t B = kong o ny HARK
Pris s ACz) NaiIa PR I A S B(2) G m
P o MREHE A PG, i T OGHE T S AR R 0 A
b, S ECA IR IX R C A TL 55 A R B e, RA
Bragg i A< Bk (19— X IE R A (2) RS B(2)
A ASRAIEAR 5 (9 06 2 BBt BRIV AT 6 A AR A% S
SE 25 AF IR A REAE A I J IR 5 5 B A A

A% i
B GIRAK(2) H, @b T8, 5204 U
JrFRA
Wi (a-i)h = ik
J (4)
—£+(a—i6)B = ikA
Hr, A(z) R A5 B(z) B5hy B 5 8 MM KIEH
BB
¥A’8_ zﬁo NB_IBOO

T S BRI AR 5 v, BT 100 A A [ B
MEM G WS RO b5 SO8

Kn, f:gAn(x) cu (x)’dx
B J_wu(x)zdx

+00

WG RBL kYRR I A B 58 55 , 506
WHZE A SG , ELAECME A 1, TREE , e T4 H
DAz o N A SCRESSE & 5P 5 Bhe DL
LA e ThE OBLE f A5 0, 2R T AT
Jirit i) DFB £ S REOEER A S 1L

k

(5)

n_air

.......... }k
X +——
H_t ~ n_ZnO

L D4
Fig. 1 Structure of Periodic grating waveguide
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Fig. 2 Distrilution of light field in DFB diode laser( A = 1550 nm )
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