WIBRE T
2005 4E 7 A

X F ¥ #®
ACTA PHOTONICA SINICA

Vol. 34 No. 7
July 2005

e S RO A B4 5 R e A 14 R Bk - A

kK R LEL KEKE
(FBETRERESHFFERIBEEE, L1 200093)

B E ARRETEINTHRETAGOHEAR, FRIATHREAGFTAGAK . ##d
B, BRELGEARSFHTABEARATHRAALTAL ARIILEABR EREGAE, 4
AR HARERL BRGBABEACATAA BT HRE AR R BHHEARE T LSBT

R 3R E IR PRSI R RS E L

XRMA LARKBB, FFHRBAS ARAR KA AR

Gl e
0 5§

ERLXRNEAONI K LBERZ —, £ X
KEHBEARTUR M S ERKRERIRTBEK,
BEEEKXXEBRRABRIBEKAIEZXERE
(WIXC), AT 8% OXC by B K HEY. #H
LRFRKEHRFEARETUERRFE K RY = H%E—
B FE— B KR L, TR R )6 M 4 8] B 3+ PR AC.
WA BB K, TR ERE TN, NS EH
B RS v AT ST

EXAEREEP FREMARELRKHER
HERGWREE, B KRBT AERNBEPLRE R, %
BREEESHHEEH . X ERRIB BETET
BABHLRELEER . THRBREE#RLE
SHWEHIERE, XEALRERKELRNFE N, B
AN ESHHEER . E45 ML, BRSSEEXTF
BABHL2ABFRKEEBNELRLBRHARR
iEDNlZ]-

RFELFEBCENSNFEKEREFFIES
HEAE BT BICIF IS S R RN E A . S
BESAHEADMERSABUE FEXXTFHL
WHEEH R BRENNER . BR FHHZELL
BB RN EE R EA, Bk=4TH
fEH, BALIRBMAERBHERE S HWE R
WK . A AR ERFEREHBEE,
] BB W s (5 S M B WM LN BEESHGH
TTHRSiTE.

1 BigER

SMERIEAE S WO R B B R B BNIR T
—MRESEHE, YRGS AEADRBOLRER

" FTHEAS AL T AR (02GQ20)
Tel021- 65683144
W A% B X ;2004- 06— 07

TN929.11

Email ;junshanma@163. com

X kiR

A
AR, MO A B R B ESE T R T B, BN
SMERAE S LI, WOLAR R b T R UK E R e 1E .
XA WO LI RBEEARGSAAEN, LA
ER¥EHIIRE.

FE R 5 B B A, B R B Ok A8 — A
2 EMRAIAE, B AE R B YU B0 380 0 28 7 46 ok
WA —BER . BT BUA SR A B
KATUAME— R HERES, T _EFH
FHHER, TFEMABA —EHAE,F5LE
A —BARTHAINZIES 5SHAERR 78
PR . BEARE P, BABRTIEBHBERETH
BIRMESHERK . AT L, SUEREEKEE
AEESHBRAE . R ERBIEACKEKR, ¥
F R ER TR AR

N =£_il_ng1[l_€nP1 _812(P2+Pin):]P1_

Vngl:l_E:g]P]_Ezz(Pz +Pm):](P2+Pm) (1)

P, =Iv,G\[1—ey P1—¢: (P, +Pi,) 1P, —
&+Rsp (2)

Tpl

Pz =I'vG:[1—en Py —€n(P;+Py)] -

(P, +P)— 4R, 3

p2

G, =a,(N—N,) “

G,=a,(N—N,) (5)
Ry=TB,N/r. (6)

Hp , ARDO~KXQ AR EEBENRR T
FE.EEMAEETFEENERRIR . ST,
BN P RAENRBMIFEMAN, TN ERTH
WREF K, FFUERG) A TR FHRENTSL
G20, AR Po. ] AWEHEABRRE
BN IERFHER, P, 68 88 Foer,
P, AMABRIBE R FEE, P I EAGSRXT
FEE v, IBREE,c YR TFHRTR.JIVERXE



7 KEE. EFEMERB B R EHER TR 1043

BErar.a; W RBLN, HBEWRER FHRE en
522%3E’f&*ﬂgﬁ,&z\sﬂygﬁ@ﬁg&’FﬁmﬁJE
F R B RBHET . IR FHFM, ca HEH
HF F 0 v WA FH A .
EXFARBOLBBLERERG UG, & T
25 VB OB B PE L SRR EE A BB B R S WM
FREAER T BR TR BT BB 5 R AL
BRI, B = T HA A, TRRHN

dé_
dt

AF.p HERIHEE T, K%%ﬁﬁ’ﬁ(l)wsw
B .
B AR (D AT LR IR R AR AL v () R IBR

8v(t)——1— —¢—-£[Fv3a1(N N, )—‘—] €))
R@BA#TRITHERFTE .

2 RS

U\iﬁ(l)’“ii(s) 94\‘7\ €11 T €22 =7 €12 7€z —E,aA1 =
a;=a ,EEHFEELN
J_N

zﬂ[I‘vgal(N N)—*:I ¢P)

N=2—"—vG[1—ePi—e(P,+P.)IP, —
veG[1—eP, —e(P,+P,)](P,+P;) 9
P, =Iv,G[1—eP —s(Pz-i—Pi.,):IPl—f—‘
pl
+I'B,N/z. 10)
P, =I'v,G[1—eP, —(P, +P.) (P, +P,,) —
fﬁ+rp,,,N/r, an
Tp2
G=a(N—N,) 12)
ETHEHABETES, . SSBEBENE 1.
1 ABY
BRLEK BYE
BRTHW 2.2 ns
B 1 XTHFG o 1.6 ps
B 2T HFa o 1.2 ps
WAEKa 2.5X107" cm?
EHRAWTHRE N, 1.0X 10" cm™?
WMER . 6.8X107Y cm?
BEE ., 0.75X10* m+ s™!
BHRAF 0.4
BFHRMAE. 1.6X10°C
BEBEERKE L 250 um
WABHER EE w 2.0 ym
RO 287 B X B d 0.2 um
BEREHMATR, 0.004
LEWMEHET R 5

THEREUR G ~A2) L ER, 5 5T A%
KB THEER . FABSHIRUREAGESE

TR BB
2.1 ﬁ%%ﬁ&)\@ﬁﬁﬂxwmmwm

H1ME 2 N EAFSHIRN 10 mW, 85
% 200 Mb/s, T ¥ M 28 ¥ A BL M4 510 50 mA
1 80 mA H%&F%ﬁ%$ﬁﬁ$%ﬁﬂﬂ@§ﬂ:

WG

5 10 15202530354045
Time #/ns

Uyuyy

5 10 1520253()354045
Time t/ns
B 1 I=50 mA,P,=10 mW,R,=200 Mb/s it ¥ # 1 &

AR B

Fig.1 Frequency chirp of converted signal in I=50 mA,
P,,=10 mW,R, =200 Mb/s
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Fig. 2 Frequency chirp of converted signal in =80 mA,

P. =10 mW,R, =200 Mb/s
ME LR UE S . EHRES N LT, B S
FE“O"ERES 17/, H s 520 R MR e
ERE LA AR, HBRE, XREREELE
B f b T B M5 5 0 4 3R 7= AR T K, SR B
JBE B Ry WA WK K/, AL S E R . MBS
M, ME i I=50 mA B, W6k K/~h 92 GHz, {Hi
W I=80 mA Bf, WMk K/NA 52 GHz. BLal 41,38
4 1% F 3K MO TE A HL BT LA HG 3 A A otk 9 ] 45 R R
W, [FEt B E S TR B IE R E AT LIS Bl .
2.2 FEAESHIIEXNREEWHOR M
B3~ES5HBEREAXIELE RN ImW,
0.5 mW 5 2 mW Bf 5L . BOEREABRMEG

power/mW
O N & O\ -]

= S ¢
° o o

'
—_
Ul

Chirp of frequency/THz Output optical
f=]
wn

power/mW
“w o

Output optical

(=3
(=
W

Chirp of frequency/THz

CREBERE 1 MR .



1044 X F ¥ #®

4%

power/mW
N B

—_— —

(=

Time #/ns

_ — T

J

10 15 20 25 30 35 40 45 50
Time ¢/ns
B3 P,=1mW,I=50 mA,R,=200 Mb/s it &% ¥ 1z &
X M E B R
Fig.3 Frequency chirp of converted signal in P,,=1 mW,
I=50 mA,R,=200 Mb/s
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Fig. 4 Frequency chirp of converted signal in P,, =0, 5 mW,
I=50 mA,R,=200 Mb/s
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Fig.5 Frequency chirp of converted signal in P, =2 mW,
I=50 mA,R, =200 Mb/s
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Fig.6 Frequency chirp of converted signal in R,=2 Gb/s,
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Abstract The frequency chirp of the converted signal is analyzed by using the rate equation, in addition,
the amplified input signal is considered. During the course of the conversion, the amount of carriers in
laser cavity will be changed when signal light is injected. As a result, the frequency of the output signal
light will be changed, and the chirp of frequency will occur. The results show that higher injected current
can restrain the frequency chirp effectively, and higher input optical power can also do that, meanwhile,
good extinction ratio is ensured.
Keywords All-optical wavelength conversion;Semiconductor laser;Frequency chirp;Gain modulation

Zhang Wei was born in 1976. He received the Bachelor’s degree from Shandong University

in 2000. He is currently studying for the Master's degree at University of Shanghai for
Science and Technology, and his major research direction is all-optical wavelength

_conversion in all-optical networks.



