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Study ﬁf high-accuracy wavelength semiconductor laser source for flexible-grid
networ
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To realize a high-accuracy wavelength laser for the Flexible-Grid Network,
we proposed a novel method of detecting wavelength deviation from reference wavelengths by using a
microwave band-pass filter and constructed the control system. The experimental results showed a
wavelength accuracy within 0.01 GHz which meets a requirement at the optical communication system.
For a future optical packet network, we also studied a fast wavelength switching at a laser. Our
devised current controller based on the transfer function of the laser reduced the wavelength

switching time down to 60 ns. As for the outputs, the number of the published article has been four
as well as twenty-nine presentations.



16

2012 ITU-T SG15

21

STRONGEST project 2010 1 2012
12

ICT
23 25
193.1THz 6.25GHz
12.5GHz
6.25GHz
+0.1GHz
+0.5GHz
H24 25

150ns

+0.1GHz
50ns
(A)
(A-1)
(0 100ns)
(A-2)
50ns +0.1GHz
(A-3)
5ns
H24 25
50ns
100ns 100ns 10us 10us
Sns
(B-2)
3.125GHz



+0.1GHz
6.125GHz
WEATRT_IT IS MM A5)
i FUALHEMIZ  meiEe >
: Wtﬂg’ wEs
! (0~100us) i
; m( L
: (100ns~10us) |
BERE !
el
Tosrm— , -
S 7T
: FAE | [0 1e i
L T [ | (BPF)
"""""" BREREI- & BREREBH TR H27
M1 AHETHET 2 REH L —FROBR
3.125 3.125 )
GHz 1 GHz VOILEYT M 6.25GHz
T AT
i T msesen
: - Af
ARER || RAEE 3.125+Af
L L onsesma~zn (PD)
Af,Af R 3.125GHz
o N\ wRE (BPF)
A p ) e
i
T IR 0.IGHz  BPF
meEEm L +0.05GHz
. R H28
B2 #RAERAIET W YL
B DAS BN I K
(C) +0.1GHz 50ns +0.01GHz
(A)’ (B) §it3h: SdB/div
?ﬁiﬂ:m—lz/div
50ns 100ns '
100ns 10us
10us
50ns +0.1GHz
B3 E—HMESZ1SoMELREZL
AR b (E—9 OWEHAE
EHOPLEERLTILNG)
(A), (B)
BPF
(B)
(B-1) +0.01G
. H
6.25GHz §GH z
(3.125GHz)
6.125GHz




KA

o
DFB-LD
X::

PD

&

1

1

1

1

e 1

== | y |—'7"‘1’J_'9‘9 H
A ANIISL .
: F+544 i
. b

N p \ EE2 1 H
ik 74—KysaybO-5 ===l

)

(FSINSIFNTOEYY) EE1

4 HRRECOEBREHK

(TDA: Tunable Distributed Amplification
DFB TDA-DFB

TDA-DFB

TDA-DFBL—HET L

— s

Clz): ZA—F 747 —FEA%
Po(2): L—H AT L%

|
: Pi(z) }
ut)| l'yiz)
SRR ! L

AP —> C(z) D+ s

R

I
I
avka—3 |
I
I

e —— e ——— — —

M5 #lEETILOTIAOVIE

195.0THz 195.4THz
400GHz(3.2nm)
+1GHz
t
( )
30GHz
4GHz
60ns
100 ns

sl +
0 10

20 - [u53]0
6 EERUBHOREZEL

4
(1)

400GHz(3.2nm)
C

Vol. J100-C, No.4, pp.-, 2017-04
(2) R. Kimura Y. Tatsumoto K. Sakuma H. Onji
M. Shimokozono H. Ishii K. Kato
Sub-microsecond wavelength stabilization of
tunable lasers with the internal wavelength locker
the Japanese Journal of Applied Physics
55, 08RB07, 2016
(3)J. Tsuboi T.Kuboki K. Kato
Wide-capture-range, high-precision wavelength
stabilization within +50 MHz for flexible-grid
wavelength division multiplexing by photomixing
technique the Japanese Journal of Applied
Physics 55, 8S3, 2016
(4) H.Onji S. Takeuchi Y. Tatsumoto N.
Nunoya M. Shimokozono H.Ishii K. Kato
Fast wavelength switching with tunable
distributed amplification distributed feedback
laser by feedforward control technique the
Japanese Journal of Applied Physics

Vol.53, 08MBI11, 2014
19
)
DFB
2017
C-4-4 2017
(2) R. Kimura Y. Tatsumoto  H.Onji, R.

Kuboki K. Kato Internal-wavelength-locker

based feedforward/feedback co-operative

wavelength control for 100 ns wavelength

switching 21st Microoptics Conference

13C-10 2016

(3)J. Tsuboi T.Kubok K.Kato Optical

frequency stabilization within £20MHz of

distributed feedback laser controlled by novel

feedback algorithm 21st Microoptics Conference
13C-18 2016

“4)




28
05-2P-12 2016
®)
DFB-LD
2016
C-4-30 2016
(©)
DFB
2016
C-4-29 2016

(7) K. Yamaguchi Y. Tatsumoto R. Kimura

T. Kuboki K. Kato Sub-millisecond Wavelength
Switching of Tunable DFB Laser Array (TLA)
with Injection Current Control The 25th
International Semiconductor Laser Conference

(ISLC2016) WE238, September 14,
2016
8
o DFB
2016
)
110ns 2016
C-3-1 2016

(10)
B DFB

2016 C-3-2
2016
(11)
B DFB-LD

2016

C-3-7 2016
(12)
DFB 2016

C-14-24 2016
(13)
2015

(14) R. Kimura Y. Tatsumoto K, sakuma H.
Onji M. Shimokozono H. Ishii K. Kato Fast
Wavelength Stabilization of Tunable Lasers With
the Internal Wavelength Locker 20th
Microoptics Conference (MOC) 2015

Ho64, 2015

(15) J. Tsuboi T.Kuboki K.Kato Wavelength
Stabilization within 0.05 GHz with Photomixing
Technique and Laser Current Controlling 20th
Microoptics Conference (MOC) 2015

H67, Oct. 2015.

(16)

+50MHz DFB
2015
C-3-44 2015
(17)
TDA-DFB 400 GHz
2015
C-4-25 2015
(18)
o TDA-DFB
FF/FB
2015
C-4-26 2015

(19) Y. Tatsumoto H. Onji R. Kimura H. Ishii
M. Shimokozono K. Kato High-speed,
High-Accuracy 400-GHz Wavelength Switching
at Tunable Distributed Amplification

(TDA-) DFB Laser using Feedforward Control
OECC 2015 JThC.26, 2015

(20)

TDA-DFB
2015

C4-22 2015
(21) A. Saeki K. Kato Fine wavelength
stabilization of the DFB laser by photo-mixing
with reference wavelengths The Third
International Japan-Egypt Conference on
Electronics, Communications and Computers

March 17, 2015

(22) A. Saeki K. Kato Fine wavelength
stabilization of the DFB laser at the flexible grid
by photo-mixing with reference wavelengths
2014 Asia-Pacific Microwave Conference
(APMC) 2014 FG1G-43, Sendai, 2014
(23)

vol.114 no.282 OPE2014-92 pp.33-36
2014
24

2014
C-4-18 2014-09
25

/

2014 C-4-27 2014
(26)

TDA-DFB




2014 C-4-28 2014
27

TDA-DFB

ER)

2014
C-4-29 2014
(28) H. Onji S. Takeuchi Y. Tatsumoto K. Kato
N. Nunoya M. Shimokozono H. Ishii Stable
Wavelength Switching within 50 ns using
Tunable Distributed Amplification (TDA-) DFB
Lasers”,

The 12th International Conference on Optical
Internet (COIN) TC1-3, Jeju, Korea,
2014.

(29) H. Onji Y. Tatsumoto S. Takeuchi N.
Nunoya M. Shimokozono H. Ishii K. Kato

35 ns Wavelength Switching with +/- 1 GHz
Wavelength Accuracy using Tunable Distributed
Amplification (TDA-) DFB Lasers Photonics in

Switching, Advanced Photonics for
Communications WPW4B.3, San Diego,
USA, 2014

0
o 0
o 0

http://optoele.ed.kyushu-u.ac.jp/outreach.html

@
KATO, Kazutoshi

@

®

*



