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ABSTRACT

Although optical packet switching has be considered as a promising solution for
future large-capacity optical networks, the realization of optical packet switching has
encountered severe technical challenges as the high-speed optical signal processing
capabilities (label processing, randomly access memory and swapping) are required at
optical network nodes. High bit-rate all optical serial-to-paraliel conversion (AOSPC)
would be very attractive as can be used to match high-speed input optical packets with
low-speed processing ability. Here, a 40Gbps all optical serial-to-parallel conversion
system has been realized due to the main work as following:

1. Analyse the machanism of short pluse generation based on active mode-locked
laser(AMLL).

2. The Spectral broadening of short plus in the high nonlinear fiber(HNLF) is
studied .

3. The quality of Spectral slicing ,using various kinds of Band-pass filters which
have the different spectral characteristics through the method of theory, simulation
and experiment, is analysed.

4. A time-and wavelength-interleaved pulse source ,which is implemented by
OTDM and Dispersion walk-off, is studied.

5. A scheme of AOSPC is proposed,with using the multi-wavelength conversion
technology based on the cross-phase modulation(XPM) in a SOA.In the experiment,
we convert 40-Gbps serial optical signals into 4-channel 10-Gbps parallel optical
signals and 8-channel 5Gbps parallel optical signals respectively with the OSNR
enhancement of more than 10 dB.

It should be pointed out that, this technique can be a solid preparation for the
researching of optical label processing and RAM technique to the realization of
optical packet switching. Furthermore, there are also very prospective applications of
high bit-rate all optical serial-to-parallel conversion in other high bit-rate signal
processing areal.

KEY WORDS: Optical packet switching; serial-to-parallel conversion; optical
switching; optical RAM
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FHAAKIHER A — DN IEZ R FUR B 2. P, DGD M= B iE
DGD #& T Hiki& & A ¥ % 1/x DGD, @it ¥ PC 2k4Es, WAT LASEBL#EAR
EESUEA . RIEX (2-25), //ET PDI WFCREERFME, SR WE 2-30
BTN

HUHHENHERHHIREE b

: 1 i | . b

- n i H ! . - g b oema
e H ,"\m-“l i ; N\ !

» 1 DCDS pe H s .“. o i

L e b4 »e -0 ] - L e = .0 - - -0

PN (CHz) fE (GH)

(a) DGD % 5+ 10, 20 ps (b) 85351K 0. m/d. =

P 2-30 PDI BRSSO LB

HT#—BUEY PDI BEE S, FARE 2-29 FimgEwi#tiT TR, B
MES5 KA EDFA W E kKES S, LRERWAE2-31. 2-32.
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BW PSRRI RIS

(a)DGD=5 ps(1.6 nm)  (b)DGD=10 ps(0.8 nm) (c)DGD=20 ps(0.4 nm)
A 2-31 DGD {8 %t PDI #th i il iff u] b5 A4 8 11

O N N R
= (47 I{ W f \ A\ f'\k SN NAAS
EF T"‘ \} fﬁ Y 'fj]'u"'f '-”}fl i ?‘l i }pf‘ 1.'{
un | i-t"ll,!,"-l!r.':l"i;-"“: A
"N \,{I \hr (ILI Wy Wy -‘l"-.f ]”‘.: MR
50.00 [ \H .ﬁ' I“a‘ff rlj .Jb.: ! vlﬂ
|
200 1552 000 1556 000 1580 000
P 2-32 (7% PC 1€ PDI KRl 5

#2-31 RN 7 DGD ZER & ] A /N X PDI AR 158 7 (8] b2 9 20, 75 1550 nm
FACHiL, DGD i B S5HErmRAREN: 5 ps—200 GHz—1.6 nm. K& 2-32 2%
A PC =IK1BE|#) PDI KiidkiE, ATUUAKBIGET REAZE, o OomERE TF
% (BT anEER KB ASE BIRER) . AL /UEN T A PDI #H47i80] 1 1)
CIE

FH PDI #iTiEVI F G, ARG BZ RNk ER R ERESN, HRA—
BEGEKENEST, FAFNEEESEKARBER, #aEEIA R B K
TSR A A R T, B e - A B UE . iR A M ERE 5B KRR
HIULAC, BLRZ%: T0=DxAk, H TO hiEK-B a2 EKA AR, D AXAr=4taf
R (47 ps/nm), ALKWARSERACZ BRI KEME . BEGEEMNREDE 2-33
Bk
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BF BN RRAPRER RER S

LA — L ([ !MM ------ )

— e

wavelength ! | wavelength wavelength

P 2-33 “PDI ] i+ €, 1807 B SEBRI- 43 Rk ok 8 [ 22 1

RXF A BRERE-H T FEERNORBETFEAZEKEEORE, AR
GreEMAER TR, ST EE. FARE 2-29, B 2-33 Frac iy ST, AR
4 X 5Gbps ¥ B 3¥F Y6 1% B LA K i 1kAR B B 2-34 B

- Mo Az A
S
g
:
(-9
3
% P
2
X
1549 151 1553
Wavelength
(a) (b)

B2-34 (a) ThEHHE4EALIE: (b) MEHI20GHz B 41

BRA TR T DGD MBS LA™K, RERet TRk wbDM
PIH+OTDM H%E, FFUXKHTHE —RMAFR.

2.7 KB

AT, AR T —FP-0 R RAL TR, KAERE &Y
P+ 3 E B A BOAR MG T — NS BT B - KR 05 RATIFARTE
F: fER HNLF fE0 S A IE R B0, CHEAREUEX, AL
ERREHEELE, B Er-E R K EE REE N, B g bkeh R AR
FEAREEw: KA WDM fE4 60 i RRIRCR eSS, BKEMREE, 54
ETADUER R RAENEAAERRE, TESE, Erkas BT LER
JU B R Y B E ¥

FEARRRT WY bk R E R, EO5 AT Bk R A BT A
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BTE W RERRLRA

B 2 B PSR A BRI, 3X B34 O M U0 Bk S A B R E A U F BB 24 A
R ISR RIEKR I 5 AR T £ L RO AR, HEAR
IS LR AT T B LR BAE. XARNEEN PERLRFRETER
9, o5 LR B 2 Bk R R B IR T T
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F=F ET SOA # XPM BN M &L B IR

H=% ETF SOA i XPM HHIS S HHRT 5

3138

HETEAMF S ANMESTET SOA WENHESAE (AOSP) #H1T T KT
EEHFR, WitEFE SOA I EMREYE. FIE/EREAR. RENASFES
MR AXTHEXETET SOA 1 XPM BN EH BRI E.

AEBHMNARTZMET SOA WELHANETERFERT XIYR A

(XGM) ZE XABLL I HI(XPM) . T RS (FWMD |, LA R AELk ¥ Rk e ¥ (NLPR)
FIUFMIEL MM E e HITRIENH. R E5 SOA F/1 XGM K& XPM HFIEL
PR HATER AT, FFXT R HFEROPIERIT TR, BEHITT ZERR,
SERL T 40Gbps F| 4x10Gbps 1 40Gbps F| 8x5Gbps & H i # R 4.

3.2 SOA FRYIEL RN

3.2.1 SOA %514

FIRHEN AT IS N &2 SLB AOSP HI— R % 7. BB R IE
SURBTEENFPIHR FREIMNELNE, AMNNBHAELFELBKRSE
(SOA, Semiconductor Optical Amplifier), EA[IRULA%I2E (EAM, Electronic
Absorbable Modulator), ¥ EE (SRL, Semiconductor Ring Laser)
%, BEZRHFEXTAFEATRFORTIER KIEX5HNTFHENSHE
K. XEHRITERESHE —MIEREDRE, BEEENTNELEELTE
MRS RN EER . I XARCRSI N E, R4 o 8%, FIH 1 km
K E LS A EELSE R BN 10/Wkm), FEXANETFE 314 mW; TXT
F—AEKHD 1000 um BIESELHKRE, RF 12 mWELLESHARTA
), wRZEAK y=n/POXL (y HIELMRE, PO AMIENIHE, L AFEN
FREHEBERER) E, TUBB AR RBHEEEREAN
1x109~3x109/W/km™*. HLaT40, FIAHHEMROIELIERER AOSP HiEE
hig, BR—IHBEEHENEE.
HEEMHEHENFP, LRENBAR (SOA) EHEEARLIBEE (>10
Gbit's) X FFm B4, SHERMMEL, HELIM AOSPTE, SOA AFL
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B=%F ET SOA ¥ XPM B2 & 4R

TEERR

1. BETERE, BHHEREZS,

2. [/ERBOCEAAEHIRMN A,

3. AN (mm?* BR), BEBTRNATER (BEEFERPIRBESER
[s9-621

4. M FREE, FERVIHAIIZRME (<100 1);

5. FEZHAELHRN (BETOEERHE . T XAEAAREE . HEEM.
LM MIRIEREFE), ETLIME RN AOSP #1E;

6. BIEtRtlEK (>15 ), MATEERTE,

EFHHORER, FIABIR A SIEBIEBONEE (SLA, Semiconductor Laser
Amplifier) ?, E R HEMLTF Fabry-Perot ¥ SEBEE, TEZALET SOA
EHBMA. FHAORNMIEE EHRRGE (WA 3-1 Fin), XELSENERE
WTESTREE, SOA EASBIFRMBOLES, TREERI XA IR
KIER.

Current Low reflectivity facets
v
I et
A — ) Amplified
Input light — Ezl T e . ‘, ¥ ﬁ output light

\

" Active region (single mode)
3-1S0A ZHrRERE

Xt F TAESE A 1550 nm £ SOA, HIEEHFE—MHRA 60 nm &4, HHTF
SOA FAEMBMIALIEIMEA, BILBAELEBRKRSE, THESZBESHAN,
HMEERT B ENAR KA (EDFA); RTERHT SOA FHERIELMEMN
N, BHBELI- BRI BB BEEMERE. BANTER
FHIES, ANEX SOA HATT REMBALE, FEET SOA MEXESL
BEYUSREE T +9EE MR,

3.3 SOA FRYEFHET

331 R FERAE
B TERGERARMRER TREZUNELT R, Bk RERT
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F=F T SOA F XPM MM HI X H HERTFR

1 ps BOTIR R, 000 T o TR T ety B AR 7 FR 49 1549,

ON_In NG _ gzt |4z, 1) -1
& qvV r. wd-h'

[

Ko, N BERRFERE, 1 HENBR, q SERTHEHE, hWAXTFERE. V
K SOA BEXMAR: V=lwd, RY L REEXKE, w BAEHEXEE, d&F
BXEE. TE, AR G-1) FPHReTEHITREHRGA:

n: BAFEKRES, NUBKFREEHFG. FEBRHTFH, £ SOA By
—EBENHESH. EEFTANBRTFEFORENER FHBRBE S Z K
BffE], tBATLAEERE N, RTINS HBIBHEHINE. ERE T HBIEERT RF+
MERFZE, FHPHERFRERTTENRNE. CEEak T PR hEan
MFF KR BILL B R{E /N 3 dB B BRI A, X EFEHREE. BRENES

FARREEIESEATHER FEEFM . HRERN:
]
= T BN+CN?

Hb A BMCHAMATERES. BREFUEABERIEBNESRHK.
gz): HEHRE, MR HIE SOA hm (2) FHEH M LR —AMIEETE
B, BRI FRFEERN, FHERE g yTRTA:
g(z.)=TA(N-N,)-a, (3-3)
Hep, 4, AWWERN NRZBETFRE. N IERRRTERE, THER
BEEHETF, RrFEXERGSHOREIER, —&ke, TEREE 03~05 &
Ew.

(3-2)

SCERE T S RO R

ag(ajat) - go _gc(zvt) _ g(z‘:)|A(z,t)|2 (3_4)
K, Ea=hoywd/I'A, AEAEERE, g A/METIEH:

g =TAN,I/I,-1) (3-5)

KA Ip=q VNy/7. BEREG. MLXFTUEL, HBERHES SOA MRE
B IHR, BHHIIELS SOA HREBRAX.
g(z,t)55 SOA T G (Pow/Pin) HIKRFEA:
G =exp[g(z,1)L] =exp[(T4,(N-N,)-a,)L] (3-6)
AKB-4)—(3-6)Hid T SOA HIIE .
A(zp): HiEIL SOA XK FHBERSE XFTFRHFERE DT 100 fs 8, AT
KIHEBTBLEIEL), A)TURTH
A(z.t) = P(z,1) explig(z.)] G-7)
Kb, Py )RR t R E 2 fYeESHshEMNMEN, FEit
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E=F ET SOA 7 XPM RN &t & IR R

= P(z,f)

2% 3-1) FEU=ZTBHPEENA: B0, REEHTZLUTSIEFTE
EABRTFEENRE: B0 BRBEFESNFEEHREASIBNBRTEE
Tl B0, ZWESEEMIIENBRTFEERL.

—f&H, BRTEEUL AREEHEREKE, 2@ T

N = Nf +(Ny- Nf)[l —exp(—t,/1,)] (-8)

A, NE HZNBRRTFEE, NNRBERFHFEREROER, N &R

TREWENNBERTEREE, RERTHEM.

#®EX WD B:
dvn 1

E—Z(N - N, )exp(-t,/7,) = cANexp(—t /7)) 59

X 3-9) ¥, BRTERREERESERTFRUBAN BATFHFoH
x: WAABRFHFa, TURBEMFREEE, X UESRSREBEK 1k
SEIR, RV T K, B FHER L8/, RRSEmaN, MimmkEnF
WEREE.

3.3.2 SOA BYfEHIR A

—RBZ NG A AZ)FIETE SOA WIEHM (z H|) &5, HERFRER
B TR &R,

BA((;”) Vl 6A; ’)+2 iag(z, 0 Az, t)—-—g(z,t)A(z 1= -;aimA(z,t) (3-10)

g

KA, v, 5 SOA FHIBEEE ajbé%ﬁi%ﬁlﬁ—_ﬁ B R HER T IRERLL

M5 E T AT HENHE. B (3-7) RKALRATRE:
1_oPzt) . 00(z0)

+iog(z,t)- g(z,t)=-q,

P(z,t) 0Oz oz o G-11)
EESLER. KEERHALE, BB BIIREFRARA A
1 OP(z, t)
=g(z,t)-a,,

P(z 1) oz (3-12a)
0d(z,t) 1
——=—-=ag(z)

0oz 2 (3-12b)

ZB8 SOA MIRFE, ¥ (3-12) RWILX SOA HIKEH 4.

1  OP(z,t)
f __—P(z,t) > ———=dz= L g(z,0)dz

L Og(2.1)
.

(3-13a)

A =2 J; 2(z,0)dz
(3-13b)
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FZF HT SOA § XPM MMM HHHHR

18 SOA W— A THE AL AR
P(Zat)=P(0’t)exp[h(Z,t)] (3-14a)
1
1) =¢(0,0)——ah(z,t
#z.1)= 90,0~ S ah(z1) 314b)
R hz ) RTINS S (2=0) Bz A2 EMESME, &8
Wz = [ g(z.0dz 3.15)

hPIRKES, FRIERA RS, FTHBTHE SR SOA 785
A2
Ho)= [ gz ndz 316)

HARG-12)—(3-14) T B E k2t SOA &, ThEFMAMM T RER:

P (t)=P, ()exp[h(t)] (3-17a)

#(z,t) = ¢(0,7) -lah(z,t)

2 (3-17b)

3 (3-17) BD SOA MIfEHIa % . SOA % H AN {UE v T4 A\ Bk v B Ttk A1

#fz, 5% SOA KR EREEIL. ho)dl LR, (3-4) B9 HiLRiB
3.

dh(t oL—h(t) Pt
d(t : == T, - Eir) [exp(h(t))-l] (3-18)
WX (3-18), ATLAREUES EKE h), RNEERE, #MBEE SOA
% KT T Pou(t) SHHALER B d(z.0) -
K (3-1). (3-10) £ SOA WEEHE, JAE=MIELERMLE, XHE D
HIEALLSER IR SOA fdstt.

3.3.3 SOA H i) XGM. XPM a4
BEWENCERAS SOA B, & (3-1). (3-4) A HKEH:

) N0 _ P(z,t
& qvV ot wd-humzl_; (2:0)

¢ (3-19)
0g(z,1) _% - g(z,1) _g(z,t) ZP(Z f)
ot 7, E, 5 (3-20)

Ko i=1, 2 B BIR SRR ARSI, 23T SOA fkifE, FRIMINER
MR RT N
P () = B, (0)exp (1) (3-21a)

1
) (2,6) = ¢(0,£) —— ah(z,1)
%20 =4 2 (3-21b)
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F=EF HET SOA F XPM BN & H RN

WA SR, BAMER (3-19), BHERETILL I SOA
BRTFEEMNNT, MBERFEELTHSEILR (3-3). (3-16). (3-20) {F SOA
WHIME B gz B EE h)RERR, ZHBREIR (3-21) BEHE
HRYHRE . M AETN . XFHEMRE ¥R, AR EREREE
WAL Z BT SOA 9 XGM. XPM .

BT BWRE RARAL, B IREX &R T % E KRR S R T AR EE
P, ENPEAER, WX (3-21b) kK§, TEIEWHRER:

2r dt Am at

RIER (3-1) 740, 20 SOA BATFERNEELFEME LR, BAKR
E. K SOA B#HEHSE (B TFHM. FEXKE. &R MERT) %
b, EET XGM (XPM) LA LAHIHLRD, M THREHN SOA, EHE
ERREBERRA. MARERRFEENLREREBTHEE.

S5k, @it (3-21) T4, 7 SOA Hiihif, EHIEHIREE KA LR
EBRTFEENEATEL, XMIAZHKEA SOA FHEMRAH (SGM). K&
BFALEH (SPM).,

3.3.4 T SOA HEY XGM., XPM 45 {4RYIERDF K TR R

(3-22)

BEZHRR SOA EEHURN—FMEENNA, HEMFE (RFE—
SOA). HEETEE, SOA-XGM MM EREEHAH FHEKEHNM TR, FEET
SOA-XGM K KR R FTETMER N T ERE, BEEZR. KL % (o
E 3-2a FiR).

F b SR 9 IE’% M SR 1

soa L =Rl —— [soal =i —

Tﬁw'ﬁ % OBF at Az "ﬂm he OBF at}’;

e e— be——
(a) EF XGM BIREHEKE#KR  (b) “SOA+BIEH "M IEEE KA #K
B 3-2 AR KEHTRRER

xt EiRiEE, HETIRW T“SOA+BHERB LMBEK TR R, &H
RHEERAT SOA F XGM. XPM BRI, #ESEI-IER % H i E T 6%
KKIEETEEE, A FBEKERE RIS FERNER. X ZTRNG



B=F ET SOA F XPM M2 H BT

REBATHN, HNLRERETHH.

I ntensity

Chirp (Hz)

P B 23R~ 1 41E0r L0y L4R-0y N o 5 L0 LE1E-09 LE%- LS
Time (s)

B3-3 ERKEKEHREEE

[
S

Extinction Ratio (dR)
= .

T~

N

>

<

= >

i . N L . L n 0
1547 1547.5 1548 1548.5 154v 1549.5 1550 1550.5 1531 1647 1547.5 1548 1548.5 1549 1549.5 1550 1550.5 1551

Vavelength (nm) Wavelength (nm)
(a) (b)

F3-4: AFIEH BT REM T #()IERRE SQEDG) EBM L 5EE BH 0K KHXR

B 3-3 B —/MEFDCRKAEAN SOA J5 RIZELE St i #9856 A0 WA A ih 2%
MEFATLLE W H AR R — N R REETE, HetEE. WERK ik
WUE S, BT EEIRER, 2% bk fPROE T R, SRS R (4L
B MERKKHNEE LAn, WaBESHREAR (EBEEO. i, &
H B S E SR B A (8] 2 H 51 BIOCRARX M AL . B T ISR X A R
KAES ETHA R M FREFE, Wil w85 25 /5 R £ i 8] _E #  A s EE AL 58
RIARAL . XHER AT LB EERMEEH, w32 PR7. BEENRESIER
BIMIBELLR, BRT ERBEHAS, HARSKKEE, KA RELRIRE, Al
& T SOA MARHESE . TR NERT SOA BRI, EHIEHE
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=% T SOA ' XPM BN 2 )6 & I #eif 51

wRU ERE, ATLUREE, SWEEERNKERKRER, EEfkkhd
TR RN A R A P T PRV R A M R . T 25 8 0k 8% i Mk K AR Y, 8 A Rk
& IS W A A 18 EFHEE o MR . BT UAS B kb 58 E K F ek 28 1)
K KRB AR R, (Hib %0 BE ST B R AE R TR 2R,
TMIfE LSRRI, MRS HEMN R KA EBIEK N ERTRMERES. £
IR ER P RN EBERE kP TR E G TABER . BT A SCER ISR
AT X R ik 28 AU MRS R0 38 X L Bk op TR R O S AT T 4047

SFA T AREREN (FWHM =0.32nm, 0.40nm, 0.48nm#5.6nm) fI—
TR 8%, IS SR F T 40Gb/sH2 - IMAABENLEB F 51 . B9 T AR
FWMBEGTHRLESRE.

BlR-ARR T HEBFHT, AR KR L ESQME. HICHHEERESE
W B . NPITLEN: 1. EFRJUREESREREGHT, ©i
HBERHE, FSHEBERMBERQEME L. FN, BREMERKSE
FLEKBBETELE KK, EMAR, ZEF T DBEERETIIAL
TAFE. 2. FAG0E U 28 1) K S (WS 78 B Y I A0 A QA BT 78 T iR 28 1 K U
KRBAFMQM. MMM EAK, HEERMFEHMET, BREKRS
REIFDEHE RS T R K mB a5 .

7 AT B a) B, BRATIE L a2 % 0 0.32nm B, BEEER FLOEK
AEEHIRE . nE3-5F7R:

AR

(c) (d)

(a)
P3-5 e O EmE R A E S SIRE. (a)1549.64nm (b)1548.93nm
(c)1548.70nm  (d) 1548.35nm

ME3-5)F AT AF H, 2 s MBI R, i BBk FEAR 4 T
mAEKWB L, THE T ERRE D (NREMZSATLUER). E”
PR RMREERA, ERESQETR. WNE33FH, U84 BRLES HhE
TREES, XS, FMEMZUHFRA, RSN SEAESH
FEERFIEBERIARER. HEAERE T EEE NIER T BEERE
R HXME, EBHFOBAKEIEEOZUARNE T E—LL, FERIK T
WA AR RE . HBE3-5d M) T AFE ., REEREEAIINEBATAK
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F=F T SOA 1 XPM RN HI £t H AT

Mk EELBRTABBENER, BEN1"BREZE/), B2 6 HQMEH
ERTUABEE. STUE—NHTHBET BiiWXRRELZUEE A EHNR
H.

GAEU LRSI, BIOFTLUBRELUTER: 1. BEENTENRED, )
RIS B RE—HE O BB RHQEMMIL. B—HMH, BEKBFTEEE,
XB B B RE AT R ERNME R B/, TiRBEIE/NE%REREHHR
FERIPRIG. MK, BEBHEVWRERESRLREY, BREBENFERPTHESHE
BHH RN, BERESXNESESTRAFEW. WEKENHFENUELRES
IS AE. 2. MREGIRFHERZSHEkN, RAEBEBRNTRNRE—
AMNEERHE. 4R, XIMEREAESOATRKNER FRER MR TH.
MR SOAM B FIR R A E R E S HBERK, "L ZBIBRE BN REE
W, WABEENFRBTFRARRE. REENZE— M THERTE.

HEUESITNERE, BRIIBITT 40Gbis MEKERHTE, RAEEEN
B 3-6 7w

10GHz RF Driver

10Gbit/s RF
@ PRBS _[>.__-\]
DFB LD ({0 sz)_cn)_ LiNbO; | x4 MUX
Modulator

DCF opL PC
40Gb/s
,
' L e _(
Spectrum ’ CWLD
Avalyzer |colpler2  OBF Coupler]

3-6 40Gb/s [FIBE KA H LK E

10GHzH IE 3% 55 (5 S H ST RO R AH), BOLE% B RE AR E it
fkre . YR EERSKENERMEAAOCHEE, BLBIKMEER
5.3ps, HOBE K H1553nm B 10GHZ Rk 51 . Dy BEALES & 4 25 (PRBS)F= 4
10GbivsHIIE TR VBENLFFIRIE S, 2R /G WBILINbOs 8. i i 28 K 10GHZ ' ik
1 B K 10Gbivs T E R BENLF Y, BRZOTDMERBRESEAERZ
40Gb/sHIEHINES . REWE3-7FxR:
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E= HET SOA 1 XPM RN 1455t 5 JE 4 il 57

Am w Senp Meswe Cpibse News feb  Gowam

P 3-7 40Gbiv/'s 15 =5 ¥k IR

BENAE T BN N 1549nm i = SAEREE, SEHE—RIEA
—ASOABITH KA B, 7 ASOARIFEFII)ZE #1.2dBm, HELEHIE H2dBm.
SOA [1iE N B A 350mA - Bt BIGE T — N RFECaE I 8%, Bl T-uERR £ HeAn
BEAT Bk S Th Bk

Ol (emu o e Ghow e e obosinel [T

ﬁﬂ . m : ; ] }m 2 153 800 ) ls‘a.xn e 200
3-8 {F AR AT IE W R AR P A i

B JUK A B8 UE A5 M 40Gbit/si KA HHAT L . KA TR TR A
3nmBYBHER S . HKERHBEMORE L WE-8, TRRERE™E, LTL
EHA . IMEREVERERABVEERMELT, d1TS0A EAHIIEE
B1g, SETTEMBRERN, HNOBEKZESRZATLEL.



B=% AT SOA H XPM B 46 & FH H et ot

3-9 AU B PR OB R B W (2)0. Inm; (b)0.3nm; (c)0.5nm ELEAHE K
B, KRS R (S SRR

RGBS BT B N 0.3 nm I TSRS, FFE T BB BB PO,
W32 E3-90 4 R . MBI T LU HY ) 2588888 DB K A L KRS0 Inm B,
BRBHRIBETCR N — N BB REES, 5RWEE OS5 R, L
T IR W A AN RS R T BRI R S ARG YR, SRR 9B 2R
TERA R SRR IZ D, TIRE TR AEA . W EERPOEK
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B=%F XT SOA F XPM BN M AN HH B

HE-FREEKRE, RRESELSHIATERRGES, SRBH—eBER, &
BHNRESTELER T EM. 5E3-5FHb)c)d) M HREIMRALLE, KA —%
BEEY A .

Z P b e (V) — 072 08
(e Loec lee g it TR L pribmges 584 - — G 1.8 gBe
b L 1545 2 - 0450 I -
r‘.".._'F" =ar
==
,%—5 7 a0
=) s ;lwﬂ'J!lrv,‘eﬁ"r".f_Hqﬂ'i_n..&.-—-"a"ﬂ
i A AR S L My — o Sy AL
=1} '
= e
o 10
e
- B = 1550 454 TIrY
B gy (g EEERINED . TSR U W L o
PA 3-10 10Gb/s B 0k 88 ) [ I IREB A 79 2 B0 IEFDAR P (i ffT b Rk e ek 1)

MERR EF, B KB K mB N R UL ER . BEESR R,
HEFEBAKBE KRB, BREOESHOBERN4TE, HHEBKRIIE
WIRES. MATHEE 24T aT AT, X2 B TSOAMBAR F R A EEK, 7 T—
PMEEEZHERATERTMKE, SBABRELK. HTRIEXHE,
FAKEHDERIEE R 10Gh/s, LMRERMFREB T SKE . 7EHAH THITTH
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