48 1.55im DFB #olA 2 EAd nAlE Grating +29% Mirror $29 98 - I HEZy 3

WX I6-32A-2-6

1.55um DFB #lo}#¢] Aol v|X]+ Grating 7%} Mirror
19 gk -1

(Effect of grating structures and mirror positions
on characteristics of 1.55¢m DFB lasers-II)

fE oy T

(Kee Young Kwon)

2 o

o] wiolME & F Aedo] FIAHAR) 2HE 3F 1.55um DFB #olAdlA, Y& grating® ol
RApdgel we, Wl Fubeel Wyl Telw Fuigko

5 gratinge] &3 H¥ T gratings] 79 o
2o B7tE FFEFE To| BEA HIE ooz sMFgorn, HEgHe Hxo #Aglel £L EAE
= LDE 98 F U= AFTERE Ao, ol= FHE& gratingy ©lF grating®] YA xfo] 40 B 40

P

=0 BE 2 31, (xL), B2 1~3 22, (xL), #&& 0.5~0.9 Z3k= A°] o] ddL AAFjhcl o] B
42=0 ¢! DFB #o|A7} 42= = ¢l DFB #lo|AR} 1.2 v AE t] & EAS 2= AE w3l

Abstract

The operating characteristics, such as,

the threshold gain, lasing frequency, and

longitudinal intensity profile, etc.. of 1.55um DFB laser diode with index and/or gain grating
structures and with one side AR-coated mirror have been analyzed. From this analysis, the
optimum design parameters have been shown that 42 (the phase difference between index
grating and gain grating) is 0 or =, (xL),=1~3 and (xL);=0.5~0.9. It has been also shown

that the modal selectivity and intensity uniformity of the DFB lasers with 4Q=0 are ~1.2

times better than those of the DFB lasers with 4Q= nr.
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Table 3. (minl 4g,] )xmin (min[ P{2)] / Max

[ P(2)] )with(xL), and (xL), as

min( min{ Pyz)]

parameters.
(xL),
0.0 0.1 0.3 0.5 0.7 0.9
(IL),' ;
1 10785 | 0455 | 0.118 | 0.044 | 0.025 | 0.016
2 0.101 | 0.048 | 0.034 | 0.103 | 0.153 | 0.203
3 0.028 | 0.069 | 0.088 | 0.093 @ 0.117 | 0.147
4 0.028 | 0.043 | 0.083 | 0.080 | 0.077 | 0.091
5 0.013 | 0.021 | 0.040 | 0.058 | 0.056 | 0.072
6 0027 | 0.040 | 0.089 | 0.E+0 0.037 | 0.036
7 0E+0[0.E+9|)E+0| 0.027 0.027 | 0.026
8 J0.E+0|0.E+0 | 0.028 o.E+o{ 0.027 o.E+0}

@ 49=3 n/4 3 3% (x E-2)

B 4. xL), % (D)ol W2 (minl dg,] ) X
min( min{ P(2)] /[ Mad P(2)] )
Table 4. (min[ 4dg,] )Xmin (min[ P(2)] / Max
[ P(2] )with (L), and (xL); as
parameters.

— : : |

|
00 01 03 | 05 = 07 0.9

| " 8E5 | 0063 | 0078 | 0.013 | 0.008 | 0.022
2 | 1LE-5 0.036 | 0.669 | 0.759 | 0.405 | 0.091
3  3E-6 0126  0.358 1415 1.078 | 0.372
4 | 3E-6' 0105 0234 | 1.135 | 1.073 | 0.381
5  1LE6 0080 0209 | 1.069 | 0.728 | 0.258 °
6

7

8

(3E-6 0.061 022 | 0.858 0.443 | 0.128
0E+0 0033 0241 | 0.547 0239 | 0036
0.256 | 0.320 | 0.103 | 0.011

")E+0 0.016
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® 4= = & A% (x E-2)

ki3 5. x1), %} L), o2 (min[ dgs] ) X
[ Max{ P(2]1 )

Table 5. (min[ 4g,] )xmin (min[ P(2)] /Max

min{ min[ Pf(2)]

{ P(2)] )with(«L), and (xL); as
parameters.
‘ ! \
Lo(xD),
0.0 0.1 0.3 0.5 0.7 0.9
(xL);
| l —
1 8.E-5 0.041 | 0.639 | 0.540 | 0.513 | 0.518
2 | LE5 0129 | 0468 0902 | 1241 1275
3 3.E-6  0.031 | 0.345 0701 1 0.724 | 0.657
4 3.E-6 0054 | 0264 | 0.400 | 0.378 | 0.328
5 ' 1E-6 0038 ! 0140 | 0.201 | 0.188 | 0.172
6  3E6 00230124 0128 | 0.121 | 0.112
7  '0.E+0 0010 | 0.089 | 0.103 | 0.104 : 0.100
8 |OE+0 2E-4 0053 | 0060 0061 0.062

® 40=5 z/4 A A% (x E-2)

E:3 6. xL), % (xL),%] WE (min[ dgu] ) x
| Max P(2)] )

Table 6. (min{ dgs] )xmin (min[ P(2)] /Max

min( min{ P(2)]

{ P(2)])with (xL), and («L); as
parameters.
{ \
| (xD),!
0.0 0.1 0.3 0.5 0.7 0.9
P(xLl); |
l :
1 - 8E-b - 0172 | 0.020 ;| 0.069 0.027 0.012
2 LE-5 . 0060 | 0076 | 0.019 | 0.012 | 0001
3 3E-6 0040 | 0033 | 0.007 | 0.008 | 0174
4 3E-6 0035 | 0002 | 0001 . 0.071 : 0380
5 LE-6 0022 | 0008 | 0.039 | 0151 ; 048l
6 | 3E-6 002 | 2E-4 | 0.046 | 0205 0330
7 0E+0 0010 0005 | 0.054 = 0234 & 0542
8 2E-6 0003 0003 0060 . 0236 0530
Ze dHold delesg WE7] HeiMe, 2HE

grating® ©]5 grating®] 4 ARlE 40=0 ==
a2 A, (L), W 1~3 &2, (xL); ¥ 0.5~
0.9 2 s 7o) viAE & F Utk 53 @
49=3 /4 A A%, L), Fel 0.5~0.7 4 9
(xL), 3ol 3~5 & Welelx, ae= =z <l DFB ¢
olA M} F& EANE RAFAR, 40=3 z/4F A
ke gloA ok ofeRe] Wt @ g0= /2
ol A%t @ 40=3 /2 o AFolE oL vs. L

£ 32% A% £ 2K

(298)
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=32 #H9- dAAe] /RAEA] ol minl geu]
o] A2 Zlo] qle] Hof 53] v BEAS vjehict
(xL);=0 Q] &9 =8¢ AY DFB #HolAe, =%
Al oL vs. oL EEE ZE HE: AL 94 =
7o) A EARsle], g el BANle] A 1710 ©]
Fo] v EA3-g welr)

@ 49=3 /2 & %% (x E-6)

B 7. (xL), 3}

min( min[ P(2)]

(xL) Al W8 (minl des] ) X
[ Max{ P:(Z)] )
Table 7. (minl 4g,) )xmin (min[ P(2)] / Max

[ P(2)])with(xL), and (xL); as

parameters.
(xL), l

00 . 01 03 05 07 09
(xL), |

1 0785 1300 | 2980 | 6056 1072 1252
2 0101 0.146 | 0.220 0456 ' 0.646 0.871
3 0.028 | 0.007 - 0.004 3.E-4 0006 0.059
4 0028 | 0010 0003|0002 0.E+0 0E+0
5 0.013 « 0.007 | 0.003 | 0.012 | 0.047 0.E+0
6 0.027 0.E+0| 0.003 | 0E+0 | 0.E+0 0.E+0
7 0.E+0| 0.007 | 0.005 | 0.E+0 | 0.E+0 0.03l
8 0.020 | 0.002 | 0.010 [ 0.E+0 0.E+0 0.E+0

40/4 9 7% (x E-2)

B 8. («L),% (xL)°l W& (minl dga] ) x
min( min[ P(2)] [/ Mad P{2)] )
Table 8. (min[ Adgs] Yxmin (min[ P(2)] | Max
[ P{(2)] )with (L), and (xL), as
parameters.
|
(xL), ‘
0.0 0.1 0.3 0.5 0.7 0.9
(xL); |
1 8.E-5 | 0.511 | 0.062 | 0.474 | 0.902 1.361 ‘
2 1.E-5 . 0.140 | 0.438 @ 0.691 | 0.441  0.162
3 3.E-6 | 0.106 - 0.305 0672 0.814 0.874
4 3E-6 | 0105 0.145 0419 048  0.528
5 1.E-6 + 0.074 0.091 0274 -~ 0.293 0.311
6 3.E-6 0051 0.075 0.170 0.181 0.193
7 0.E+0 0.026 0.068 0.110 0.117 0.125
8 2E-6 0011 0064 0073 0078 0.083
V.2 &8

3 & AgHel FHHHAR) ZHE #1F 1.55 um
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LDE 9% &+ ole 34 725 2=
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| Max{ P(2)] ) 7o W3} o
Ues, e Ze Adeg Aok

]l #5324 23 DFB Helxe] A%
L ERE 2= 3% 7189

& EAs, 1 3 A2 $1A]el o
- =7k ‘Q{h d& Hola w3t Wxluiatel Y
o] HhAEhs We] 9lont o1E grating® FAlel
el F Age 9x|o BAGIe]l Wl y=s} of
AEA AR s o] 7Fsdly, oleldt A
(xL)7F 0.3 o = =yl FE#X3, (0,7} 0.9
742 AAPE oS R Jehdoh @ F )9 wr
AMlE zZh= DFB dlolxeh= oA, 4o= 29
DFB #e]x7} wh-- $& 5448 Holnd, 404l DFB
Ao 2] (min[ dgal ) Xmin (min[ P(2)] /Mad P(2)])
ol vk 80% A=l A5 Zdeck © A2
Aol BAYle] FL& BAE ZE Holx tiele=E
W7 flelMe, 2HE grating® ©)5 grating?)
A4 #e] 408 0 8 Bk, (xL), T 1~3

Aol & =9

min{ min[ P=2)]
EREgS

(xL);=

L=
=

O2  (xL), IS 0.5~0.9 2 3K= Ao) HA xAo]
o @ (1), 3 (xL), el w2} e SR

ko2 g0=0, 40=3 /4, 40= 49= 1
/4, 40=T z/4, 40=5 n/4, 40= /2, 40=3 z

T,
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