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Design and Performance Analysis of the Node Architecture
for Light-Trail Network

Le Zichun Hou Jibin Fu Minglei Chen Jun
(College of Sciences, Zhejiang University of Technology, Hangzhow , Zhejiang 310023, China)

Abstract Light trail (LT), a novel optical network, promises small switching granularity and good bandwidth
utilization. There is little research on LT node until now, especially on its performance simulation and experimental
demonstration. A novel LT node architecture that supports 4 wavelengths for duplex communication is introduced.
And a simulation platform is built to test the performance of the LT node, including insertion loss as well as bit error
rate (BER) and eye diagram in LT networking. The simulation shows that its insertion loss is about 16 dB, which
means that it should work at intervals of less than 20 km if without help of semiconductor optical amplifiers (SOAs) .
Further simulation shows that a single SOA can be employed to improve eye diagram, increase work distance of 5 km,
and decline BER about 10° at 15 km distance or 10* at 20 km. Finally the conclusion can be drawn that the reported
LT node has the advantages of simple structure, low cost and low loss, and is suitable for application in metropolitan
and access optical networks.

Key words optical communications; light-trail network; node architecture; bit error rate; eye diagram

5 5

S (LT) & Gumaste 251V 7E 2003 AR 42 4 ) — RHH IR .

Vol. 37, No. 12
December, 2010

AR —BlEOR B R A HA A T B M 45 R T

PO B . R TRV 0% W 45 R 25 i A
P4 0 8 R 285 52 A o R AR AR L A R P 350 1Y 52 T
b SCHF Z2 A B R P B i RO AR L T
HOZAE R b 385 B TP Ml 55 1 i S5 L 342 . B
e B B O BUEOR B T BUAT 320 R (WDMD
I P 245 r s T LA SRR R S O JBE I R g el g A

W fs HE:2010-04-26; W BlE 2 HE HHE.2010-06-06

JCPUNY RLAE BT ST OGN 46 ) — I T
AR AR BT I R IR ' 1Y 5 B M 45 1) A%
PERE CRLAR 0L FE L R A5 258 L AR I 45 ) 0 ) 4% 1 R (AL 4%
PHZER Ak T R A A AL . R AT LA
VG SR RE A DL 27 BLHE R R BB 6B R 45 1Y
PERE. (HUR T JLAR B OB R E AR M 5T 2 24

EEUWB LA B AR RS (Y1080172) M LA 8 KA 114 (2009C11051) ¥ B s,
YEF B A AR (1965—) 2. W o 208 . 2N HEOB 2738 15 21 P BOR AN 4 o v T8 1R S5 07 T I D52

E-mail; lzc(@zjut. edu. cn



3038 2l 5]

TOBAEC A WDM W 28 mp iy 2 0 52 AR CLE 4ty 58
Bl P22 - LB B 28 19 A Jo 5 1) 92 il (MAC)
IR T3 0 e L R B T T Y 4
N2 U H B Z A1 5 Y M BE D7 2R S 56 W S R IE
Gumaste 551 B AR I T —Fp T WDM i@ {5
ARGERCPN S AR fH IR B B e U1y S 4G
AT HE— 2P BPERE 2 M. T EL BT B39 R4 A
T T AR 2 R TR A S A B LA
B SR BT A D e ELA T RE S TA B R A B
HFE.

A Gumaste 28 BT B GBI mU 454 HE AT
TR R HOR B T  M R  L B aE H E
Y gor AR L A ) 3 TR A A2 i 2 1 ) 2
fit b /0 B 2t 9 A B8 IR AT S8 B TE 3 RO Y
2 FAREHOR #% (SOA) X Z A~ K [ I i 7 AR
HETY AT PR RE B DL T+ 2% B IR 49 5B AR 19 H
(. TEUGEEA b 38 2 BT RO H 0 FOF & 4 A8 3L
B B B S BT A I IR 2R A A% i 1 B
11 705 LA 2 B o A48 DI T B BB R
D Ty FRAGARE A P A 2% 30 3 50 R 2 S T e ) 5
T ERICHUN RAEBR R AR IR A R (BER) AR
B JE RS BLAE R 24T T AT E .

2 JERT SR A BT

it T — N FA 4 BRI 1 AR K
B T L1 5 8 15 A8 37 5 L 4 5 L
I 173D ol 36 C ] 2 7 ) Al 4
SUCEN TR

drop add
coupler switch coupler

TU EMS TU
0SC
) add
filter é i : ? s | coupler SOA
| = TU EMS T =
= =
=)
; 0SC
: Tx
0sC TU EMS TU

TU EMS Tf;

K1 By by sk ot
Fig. 1 Switching unit in LT node
WL T B 7R GBI 58 e B T 32 S A0 5 B
IR T ARG A O TF O RIS A A R
A# S S LA UL SOA, HP G &
SR TRl SN o - Al N Ol ) B 2 o s el < -

L 57 %
0SC 0SC
wavelength wavelength
E— Rx Tx >
7}
v
EMS NMS
FPGA

2 JEBUY R A P BT

Fig. 2 Control unit in LT node

FPGA
EMS |
T T T
| | | d
drop | [— [ rop
wavelength ! ySwitch | wavelength
| = l T
add ; | | add
wavelength switch y : wavelength
(o]
I
| .
A |
I
I
I
I

L

- (bgfst) | (b%fso |-

[ interface |

B3 R HH b R G
Fig. 3 Transceiving unit in LT node
kIR 2ok A TG A . fERC
A0 L IR R AR 0 T g = U 4 B DGR = b g
SR R I A B 3 s D K B UL .
T H AR 0 2 B B K et i 2 5 a0 T BE A
AR S EL A K T BT RE . BT R AE i T
A ol T S B B U K B /DR, b ) B D
it A A G AR RS Kb A
HEHIES LA AR L., Ba. 0%
B RVEAE 5 i SOA UK. SR 5 B 5 8 F — 5L
T
TS, H SR E SR TN
BRI L R A LA R REAIR T R T A
M) BRCAS s Bl 2 23 (45 A5 5 22 D0 O K 0 1 32 4
FEo SR, B FAEIZOGE AEi 4 N BERES
P L E LGRS T 2 B JC TR AR R LT R AR
LR TFHEGMES, F i FEE A ST EfE S5 A
1 E T R FE ST AE — o R Ll B T RS A
s il 5 18 2 1] Dy 238 24 5 0 ORI T R AR
B R AR B H kA 1A, IR SOA, BB oy H
HA 20~30 nm¥f 25 1% 58 (7] B 254 D 5P 15 38 .
YN 25 - B R L RESE B XT WDM 5 5 1 [ i
AR D K B B A BOAS A AT LK i B R



12 4] SRS . LR AT S A BT B RE S AT 3039

RS T SR A S oA T 00 e s

WE 2 s G S T (OSCO) £ 24
FEEE WG 5 UMLK S B0 LA B B 35 T 4 B2 1 B
FI(FPGA) . #1555 3c e oo L 1D
Hug AR 0N B (E A I R R E S,
HilfE 5 & HHL S e o h 4R 5 5 LB A A
Hi%E . FPGA JE:¥ il B oC 4% O« 8 28 258 M K
Tifie . B 4% 45 11 & G2 (NMS) 3y 68 F1 R 7T 45 P 2R 4
(EMS)Jifig, Hih NMS 5 ] T8 A6 M 4 1Y
A 8 M A ] s EMS S35l F 0 s A e
SOt R R L 9 B NMS F1 EMS Z ] A] LU
HAHEAE .

WE 3 Prs EEAT SR BT (TU) F 2 il
TG L AR 58 K A 2 1) 6 B2 LA & 33 AL K
R VAL . H 6T 96 B 3 MOHIL N 6 & 5 L
4 T i EMS 5. SBHUTY slllck ot
FE YRR 7 DT M E B AT %GR T B
A AR B AR GRS R RD

transmission unit

switching unit

3 LB AE RGN A G A

TR G R A% R RE R AT ALV AL L TR
Ll (5 RGE BAE VPT 8. 2 i iR i L i I,
F A H VPItransmission Maker Optical System #&
Yo e 7oy i I AL T 5 0 L 1 A% 1 RE R
PR A T AT R LS R RO L R AT
REFE AR A0 1. 76 05 B D3 v, 32 AT X B BB
T RLFEAT 6Ty AR ARG R 1 0 2% 3 5 RE 24 50 Y
s [ I BT X BT TR AT L I A R e
g B ) iR A 5, I HOC IR (&1 00 b 08 58 T 22 0O
EREAL PN LI BN

BT R EHBOE TR T RO E
ARG ETG . — R XA G S 5 5P
B0 73— TR G S S5 AT RO B RS
PiE V&, B4 NEHEE R0 5T G AR,
BB 6 M e R DR A R A2
R 42 1) B T AR B ST R A R A 3 B AR R

analysis unit

" dop  add N e !
coupler switch coupler bus spliter 2 :
| TU TU I Rx | :
filter unit | add ] < R
[ —==1i 5 coupler SOA||| D _|—X| :
|
Y T .
j—«:? |
— — — — — — — — — — o — — — — S— — — — — — — — — — — — I
—————————  — 1: constant generator 2D digital analyser
R T | 2: divider
.
_ o _ Iy
OSC unit
I -
| |
I Rx Tx |— |
: Rx Tx I
|
| Rx Tx |
: Rx Tx I

transceiving unit (TU)

B4 BB SO PUE A ARG EF B
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