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10 GHz Actively Mode-locked Fiber Ring Laser

PENG Can, YAO Min-yu, ZHANG Hong-ming,
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(Department of Electronic Engineering , Tsinghua University, Beijing 100084, China)

Abstract It is demonstrated that an actively mode-locked fiber ring laser consisted of electro-absorption modulator
(EAM) and semiconductor optical amplifier (SOA). A 10 GHz, 10ps pulse trains with 0. 4 nm spectrum width

were obtained. The output pulse train can be stable for more than 6 hours without any feedback controlling circuit.
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The performances of the laser effected by the parameters of SOA and EA were analyzed.
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Fig. 1 Structure of mode-locked fiber ring laser

-5

0F

Extinction ratio/dB

25 L | L | 1
1 0 1 2 3 -4 -5

Applicd voltag‘c/V

B 2 EAM JAfIHIZ
Fig. 2 Modulation curve of EAM

3 WA H I

SEH BT SOA R BT/RR4F (AleateD) 24 /] 7
fs ANME 5 1 25 9 28 dB, M g Th &k 8.3
dBm, EAM fiRGlthZe & 2 fis. W EATE
H EAM SR ETE — 1 ~—2 'V 22 [a] 38 1 ih 28 B
BE, Bl T2 8 dB, FTFHIEIARM 3 dB WK
1.5 nm,0.5 dB#F ¥4 0. 8 nm,

LHh EAM BB ERN—2.6 V, BT IR
HILhRL N 5 dBm, E 3(a), (b) NHEERE LA
A) 11801C 7niBes M H A Z 487 8 Al G A4S 1)
BB op P 5 FBOE OGS . B 3(h) iR ig TE Yy

0.4 nm, BT~ A5 CRS mi 17 i 8] 9 B A6 s Pl
3Ca) T 7~ B Rk o T N BT R ELEEI A5k nf (g 52
BR5e 52 FATTHH A G T2 30T A5 4 ik o B A O il
RAE 4 FiR. THEATARIK TN ~10 ps, B K
MK SETRARLI R 0. 5, Fk AR 24 K = 0% 4 ik
MO AR AR R A — 2 IR R, B AT
FERME L EF (DCEF) 21 5% 1) RUIR % £F 48 Bk vh &
45, WA R TE Dy 5~6 ps MHEELEIK

M E Y, 78 B EAM F SOA #4 i 3R 4t
BOGEFBOGES 1 EAM B W B2 0 i 25 14 78 B AR
Fk R Sl AR R 2 Bk eV A AR TR 2 —
MG OL R . A 38 Y DU O He RT3 o R B B o
EAM WEAAEM . B0 38 b g 41 i B 0GE
it EAM B A, JG3E I oE , s S A 1A R 58
2 FEKRRTE , 4 BN Ik ) 24 S S bk T
FsE Mk E S, Rtk EAM 8 ] th 28 B BE, St uk
TR T Y B R T L A B P R Rt R, RS
TR WU A B IS R 5, B &R S5 A IE BB
Sl ]8R 30 K 1521 M ko Ae e TR 2%

TS5 v 2 LS B0 i Bk b a2, 24
EAM i B H R 40 06 (BR824 K, Bk b P 91
TG ELBE &, Bk ph A, (H Sk el R 3] — e R
s X ok v B O P R R P B S X RO
VRS 204 AT 45 0k 58 15 98 11 0 2 7R 56 3R &l 5
s WERMR S E 200 2.5 V., SOA 125 5% ik o i
BRI, SRR UEROLAS RRE IR I ET
P& T SOA 550/ Nt ko b shse /. BB 4
Hr&R W, SOA /IME T A, FEKTER — w3y
. TRl R 2R SRR kb3 L 30 i 4
HBBTERk b O MR T2, AR AR 2 /N T
B /IME S BE 25 1 T s B v ¥ 38 25 8 Bk R S T
BHARTE . WK T B KRS Bk Iy
FIAFERE . WKTE Bk e (E T % 5 SOA /MF 53
LI RANE 6 FiR ., BEAMmIRZAS Ik o 2t A
—SE RN X2 BN A AR R & AE SOA k51
A FFTEL,

530 A5 B R L I 1 25 R EDFA 2RI
HCEF BABIHOG AR LU A5 52560 v 44 B Y T B
FERRHE KN 24 m, Xof B I ASAIE R A0 3 7] e A7 8~9
MHz Z[a], U8R ik o 450 246 Ry A AIE J 5 03 3% ] s
1000 4%, 3 EAM B4 B2 45 37 1 45 (1) 4 4 4K
/N s S G 25 S LA BT EAM A SOA #4158 1)
PR IELTHOLES 1 R A I AR e A SR IR 1A 1
#51 EDFA 2 s W BB £F o 28 v i, o/ e



2 A ¥ OB 4. 10 GHz E3h880Re rotss 103

82mV

() S T U 2130

10mV/div

<

oo

N

3]
=
-

i \

0.426 v
g As \ vy
0.000 =" :
18mV : 1550nm 1551nm 1552nm
T 23 6ns 0.20nm/div
20ps/div
A 3 Ak nh R RE IR
(&) Hrit ke TR s (b) H b bkab G
Fig. 3 Characteristics of the mode-locked pulses
(a) waveform of output pulses; (b) spectrum of output pulses
‘ 10,30 s Pulscwidth Total cavity loss:7dB
: = o Pwak power after SOA o 0.005
& Peak power betore SOA o 8 1 J
° =
10.254 o " . 40.004 2
o 0 [ ] T~
£ o n ~
= -2
3 o o m 10,0035
2 10.201 . . z
b A A A A
Z ZA°“A e Jooonk
o - S
~ 10151 s A
& {0.001
»
a
10.10 — T r T 0.000
5 10 15 20 25 30
Small signal gain
B 4 gt ko 9 RE 2R 48 1 St i .. ;
(o A (b RS Bl 6 SOA /NMEEI 353 IR 585 Bk (E L) 2 52 1
a) J=AH iyl N . P
i (Jer H SOA iy FURESD)

Fig. 4 Autocorrelation of output pulses

Fig. 6 Effects of the small signal gain on the pulse
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