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Architecture of Time-Division & Wavelength-Division Hybrid
Photonic ATM Switch with large capacity
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ABSTRACT

In this work, we have proposed an enhanced TDM with WDM hybrid photonic switching architecture, which has
much simpler configuration and requires less hardware. The basic module consists of arrayed waveguide grating
(AWG) for wavelength division, compressor and fiber delay lines for time division. When compared with other
systems, we proved that the proposed switch is suitable for large capacity photonic switching system due to less

complexity and lower cost in implementation than the previous ones.
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Fig. 1 Block diagram of the proposed switch
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Fig. 3 Throughput of the proposed switch

V. 549 HX|E(Power budget)2} StEHI0] H|

QA B AT 292 Y FA
S AH 29% A2 7 AAREE AU F
o9e) &4 tR e, o &4de] Ay #A
2719 £ 22 & HojuM & ¢Hdth o2& ol f
ol A2® S FAstedH UM E EE system
marging E§§ 39 BAEE Aiste HtEe
Futgle] &4 BAGT 2 293 A 2E 0
NE3Y ALe aWF A2de 277 s g,
Fug ¢4 BAE FEE) A FE5E9 S
& ¥az s 8L FYste WYPeR AT
7pA) a@ Aol AvfE ] gtk b e AL
FNFE A7AE2 v -8 oAl date e
Yoz 27 dhgolch AT o] WAL WY
A Aol & WA F7t FolASFE AL HojA] K}

o F6 &34 MY EZ DBRE oA o] 53}
EA42 o] &3l u[S], Y-2l o} A 2] Injection locking
6], W= F3FZ7)(S0A)Y MY SAE o
B3 W7-10] Beol At} 53] SOAE A3t
UL & =5 s AR ofyet, FFE
EAd os N3} FEEM YA F o powerst
B} Sl @ 9zsich w3, Wgo] T3 SCAE
AE-SE A9 B T@EA §3F shesia B
#2129 power penalty THE WA Y E ¥
8 EolEx § oy 7kA Aol vk o Mg
293 X 2"o) &= SOAE AHE-8le dhA B
& Abggiols s S, S EEA FHee] FF
£ dE F Utk drleME TWC IS 28 F39
7t 2=9A G P Fuhgleh ek A
wetA AAE 23 A2dAA g Fug 4L
F2 TWC II o] %2 2etA &8st AW I1x(m
+DF A A AN TP g TWC I o} R
E] Ay 5 9] &2 7R 9 power budget oS3 7t
o] AlAtdt}.

Pr = Pinvur —Psc =Pcs —M +aGa

Pr:Cell decorerol]| A A H & 439

Pineur: 229X Q18 e H 7 399

Psc: el A EejollA &5 399

Pep: A W el A &A=& Fatg

M:z} 22pE7e] AAoM EdEE FHY +A 2
o vzl

BEE7) 5

CAC IS
Gp: 35 E7] o5
8
% P 5+ :
E 4+ + * 7 : :
) SO LA WDMswitch b
S 0" Propobed switch
=3 i x 2 ULPHA switch :
° i o= FRONTIERNET switch
oI R R LRt S AR R P gg
£ ggzgg8EF
5 j&ﬁﬁg R e 1
-2 ; :

~-50 -40 -30 -20 -10
Receiver input power (d8/m)
a4 8FsE R0 5
Fig. 4 Number of required optical amplifiers
2831



HEAZRER X '97-12 Vol.22 No.12

AHS-ElE 37 nelH Yol A gt 39 ¥ x|
Ex o3 o] A= o] o,

Pineur = 0dBm, Psc=10logn, Pcg=9dBm?l 1 X 8§ tree
T2 2%, M=6dBm, aGa=20adBe} 3 7}4 5}
¥ PR=0-10logn—9 -6 +20a=20a—10logn— 157}
gk 28 42 oA YEld 39 HAEE o E o,
Az 4 7hEs Fape] d&] 87509
e FF5Er9 & YL Ao 1Y S ity
At A9 x& FRONTIERNET[2]Y} ULPHA
A X410 v]8) throughputH ol A w9 S-golx B
FEIL A FEHE 359 Fr A R L Y S
et "k, 71E 9] AbE A"l ¥sfA] &
7Z& throughput g 7FARMNE Q75 E F2E7)9
FHAE FAES ¢ 5 AT

R 2914 7] AGHAY 292 FR[11]
o A2 Altd 29X P28 744 FEY o 8
He 7 28 32357 29x9 83Fg A}
' 23 vz dn. F2AEL dAE FE Ax
el u& g M 71712 AHgE] AsiA e 7
2R ME HE, AAA T A, 2 ARl )
717 A & Zeidtddol ot A wEH FA
2do] A=w, A, % &4, AR HU v & F2

H 2 3=4e] va
Table 2. Hardware comparison

The previous proposed
. . The proposed
Hardware comparison TDM with WDM .
) switch
Hybrid switch
Electric control Need(little) Need(little)
Number of Multipiexer N(I +n +N) N
Number of Demultiplexer N(I +n +N) 3N
Number of TWC nN +nN nN +N?
Number of Fixed-Filter nN nN
Number of Compressor nN? aN
Fiber Delay Need Need
X
Number of Star Coupl nrzi:lx ])) nN(m X1
umber of Star Coupier n NINX1)
N3(NX1)
Number of Splitter N nN
The restricted condition |nN<L(bit-length of cell} n>N
Throughput Almost same
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