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A Study of Cross-Polarization Modulation Characteristics of
Dual-Channel PolSK Optical Transmission System

Zhang Chao Wang Lutang Fang Nian Huang Zhaoming
( The Key Laboratory of Specialty Fiber Optics and Optical Access Network ,

School of Communication & Information Engineering, Shanghai University, Shanghai 200072, China)

Abstract In this paper, based on the dual-channel polarization shift-keying (PolSK) optical transmission system in
which two cascaded semiconductor optical amplifiers (SOAs) are employed; the cross-polarization modulation
(XPolM) characteristics of the system were studied using different code types, bit rates and time delays for the two
data streams. The simulation results showed that the two polarization multiplexed channels of the system are
completely independent, which can be used to transmit two data streams simultaneously with different code types,
bit-rates and clock signals. Also the results showed that the system has good performances in the polarization
multiplexing and de-multiplexing of the data, which are well agreed with those in our previous experimental system.
Through the simulation, it was observed that the polarization-modulated signals at high bit-rate have complicated data
pattern dependences and complicated optical frequency chirps which are resulted from the time varying of the phases
of the optical signals.

Key words optical fiber communication; pattern dependence; frequency chirp; cross-polarization multiplexing;

semiconductor optical amplifier

1 85 = RN 13538 40 7 oA K £ R 9 i 2 i 1

TR A RS s A (PolSKO e M i 4 BB RC & . A BB sk . o T
2 REPERIMEL S 106356 o F — Rl fe by SRTP AR AEHRE ) B iy — SE S (il g i
TFROAFGER T ZHIRY . B — . % A MU Sz S5 A A i ) e i 22 B 3080 45 5 981 o JE i

EEWMB: LifgimE# R (T102) ME K A AR LG (60577042) B B PR,
EER /v 3k BA985—) 5 W LR A, F BN FCLF AR M SOA ALk 55 Jr T A BIF T .
E-mail: zhangchao85@shu. edu. cn
SUREA: R 956 —), 5 W BB S 0 EESOLLFEAE | IR IR A5 A 27 1% A5 5 T A AT 9T .

E-mail: ltwang@mail. shu. edu. cn



LAl BORAE UL I i iR A 0 B B A AR G Y S S A IR R A R A O 87

E2 YERED RS TRl JEAF 5 R RE 2t BUAS A 00 3 BOR I A5 5 H6 Lt T
SCHRC8 TR H T — A4~ 2 T W SOA 28 X i 41z 1A B O FLE5 SRR 7R T 76 A W) R A O R, U B

il (XPol M) 8 - [ BUAF 8 PolSK Yefb i RGu M 4 4 PolSK JG A5 5 W B &2 2% A 5 W Wik A AH 47 A%

Wit %, % F A SOA 138 w8 %8 k. PR ER A AN TR T 2 EHIRE 5 A

I« 30 35 T A BCHR 5 500 Giltiz YO J I XA SOA F PolSK {5 56 N 75 Bk #2447 — I8 175 ol 844,

HEAT 28 S 41 8 ) B i — 40 WU 3 4 45 PolSK )6 WBUFEIA 4 & PolSK {5 & &l K I & b4 4

59 LB HER N WMIRE . EbomRH— S5 EIE R BUR SRR AL T 5 A PR IR R R

TR o H 4% (PBS) 5E BN AU{5 18 4 4% PolSK S5 5

{10 D 41 A 5 PP O L Dok T B B IR B 55 . R T &R 2 TAEJRER SIS0

GLELE R DL S S R G IR T BT T K RUZTE PolSK I 14 5 2 55 I F3HE [ a1
(AL FLIE 58 DL B S P i A i S W 7™ 0 WEIE k. &4l W5l PolSK {5 B % B ML . 3¢ 2T 4k 1% 1),
BRI ARSI S M AT A SR PR 45 SRR M 3 000 0 iR B WL IR AL . 4

TEIGT S 0 55 BRGSO BTS2 i 7 A SOA M kAT B7 9 0 25 . 70 S O
FOBEL A0 SR DO KR VA0 A 30 8 BRI TE i CASKO B A 25 CHiZ ) 3 i SOA 9
iR A DA )R AR SEPERR A AR T o ARSCEA i g 0 R 1 G 9 S T 9 T R
SCRR D11 i Br 42 0 A SO B 0 O JE A, R g 4 4 PolSK e 3 2 90 3 BK 15 2 9
MatLab $PFREEL, B 2 R BE S AT g iy, Ao o pLos s PBS X i i 96 27 6t B 5
75 B X BUFIE PolSK Jufl it RA M MAR A FIRFE  sosd ey (=38 4 4 PolSK e £3 5 3k 47 17 45 ft 52
AT TR DT RAR R XRENPINEWE sy us ek 9 R s (ASKO B (S Bt
S 5 4 7 T A AN [ 2 5 0 0 K £
53— J7 T » B 5 R0 AR T 36 19 180 RG34 25 PolSK

E, y(TM) SOP: polarization of light E 10 00
} 1y PC: polarization controller /
i 437( ) OBPF: optical band—pass filter bt data 2
|7 PBS: polarization beam splitter 0181(%1,1 —01
input A 27N
SOP circulator . OBPF [ A
A, \\ ¥, 0O output
_._&)_- o o HOH N\ === data 1
probe SOAl fiber link (OO
PC1 5, PC2 f PC3 oz
pump 1 pump 2 :
transmitter (data 1 channel 1) (data 2 channel 2) eceiver

B 1 WAEiE PolSK Y6l {5 & 545 # &

Fig. 1 Schematic of the proposed dual-channel PolSK optical transmission system
TERGATEMFE . R T A L PR TE S0 R 4E 55 A 28578 A AH S I A 0 D6 O AR 62 A2 4k ¢ R R
Hr R (S A SOA (BS- SOA1013,COVEGA) , % A

chrﬁj([llj PR B SOA BB R R, SOA %% b= g — bry = arelegrel _armvl'tv gl
I SR SCTR P 45 0 1 o 0 A T 0 5 K B AR Zuere 2vgtn
St B 1500 pim. %485 JH 3K R 25 A A (D

L S AR T AW T KT TERY N L WS K anen s Drin 1 goene B
TM HE[a] 34 25 22, AT ARAS SOA A3 25 i Ik 6 5% vere 70N R AN I TE B0 5 TM B 48 58 4 54
R H T IR MRS R Y R R L SOA A TR = PR CBIR PR3~ FRE R0 4 LA B RAE R . A
FUA AR BR PR 45 0 7= 2 T SR A0 o G G s e AR i A D I R A 8 Al S SO TR DT 3
B FIeP Y TE BL5 TM BN ARSI . 78 WS A A A 51 - AR £ g v &R
SR 515 5 I Az ek AL R e, SOl AN E B S A AT A 6 K A D 3K B 2 5 IR
T A iz 't 3 3 5 SO AL I ) 0% (XPMVD (8 0 P O Ji 25 BRGS0 il 3 516 2 256 14 28 Al i 7 1
i SOA MR MDERY TE 5 TM B A H1 A7 22 16 A5 KB PR A TR R SOR o 2R AN K ) SOA
AT B » AT BRI O A i DR 285 e A= 22 4 3 B BT A [ 8 4 4 ik o D' R B R I D'



88 it i

oo e 36 &

FEELA 22 B D I 25 1 748 Ak 52 BRULE T8 B0 1) i P 2
F L F R — A WS I8 4 4 PolSK {5 5 5%, Hp 4 4
T AR — R E MR A S, WA 1 iR,
MAFIE 4 75 PolSK {5 SO0t TEH ek b St ih — A~
FR VAR PRIAR o 2 T 45 A 2 T i o B e TR N %
[i] B B 7E A5 530 3 ' 27 A% i o AR b i AR R AR
£ PolSK {5 5% i b A v 24 IRl i SR A AR AR
5 L JRE 251 U0 % 7 11 i 41 R S 2 i Y 2+ XU B 3R 11
AR T AE S JINER L A7 B A O {EL A% R 408 L A s
Z B R e F AN R AR AL T A S 5 o iR B2 ML 3
AR PR il 2 PC3 1 8 238 S BE RS K 2 s AT L s
BRI, 7ERE B L PBS %4 A S 55 11 95 4 4
i L 1) 3 ) S0 T R A A U 43 5 1 G B A0 S B
XUEIE 4 25 PolSK 5 5 6 i 8 1 2 1
Bl 1 o 7R 22 50 0 A i R v] LA RR R
EC. E;
[E ‘ ] = Mps Mipcs Mo Misons Mpes Mo, My [Ey } ,
(2)
o My SERS 1% i R B0 3 B A% B AR R B
iR PR Bk 323k 00T 2 Ok C10], EL b4 A
TN . Eo ) o frfy 43 85 54 R A
I L. (22 AR A B R R s O
ATE B R, SOAL #1 SOA2 [ 15 i 5 [ Mson, F1
Mson. ¥ 23 Bl 4 Hi A G2 0 028 & A= 28 Ak DT
o R OE Y Eu & o SR E R A A Ak
(DR FER T HENEE PolSK Y fbk 25, g (5
50 e B 52 R A R e e A SR P X — G e e A
248 1 i R A B, UM I PolSK Y6 % i & 4t
H SOA a8l F 1Y PR &2 3 22 2 1 29 SOA I8 il 7
RESCHE R 2 22— T 800 7 Wk R 8 S i stk &2
BN AT I K45 5 200 25 00 B 1 R T S A 7
AR AL R AN 2 L5 R T 5 e R U ' e P A ) A
AR e NI R U0 QUINE 7NN N7 QUM N 37k
S B AL BRI B R R N S —
A7 - 41132 6 ) SOA 25 5 SO I 6 H A7 % Az I it
ARAE AR TR KB4 SOA 58 XU R 3
il SF 5 5 16 i o+ LD TR A6 7 L2 % A 25 0 W R 42
FESCHRL 11~ 16 A5 JIr 438« H 6 F XU T8 i 4k 52
FOGAE R BETMT 5 - 2 245 PolSK 15 5 fT i 3 4 ) Y
R0 AT 5 W Bk B G LA B ket A% i BB S T S 1) 43 BT

A B I R A A BT X 3 28 1] ) 3 A
WhFE . BEIE b 2 H A B I K XU 1 PolSK {i
REp i BUNGN | OAE | B S UPIRAR 3 (e D I N 7S
JC R B AT A (] F) A i S B o 3o T fi ek R 11 22
2 P B PoISK {5 5 G MR 45 1 e 22 i Ay B4
Wi 42 W 2 92 1) D 4R Ak 52 P VK E 51 S 030 1) T 5 2
X L8977 PR 2 A IR PolSK A 45 19 14 4 1k fiE
BT . AT R SOA 38 AR B 14 il %500
JIT A R 1 LI S0 L 32 5 PolSK D A% it 22 42 ¥ 1%
PERE A 0 B0 2o R 0 A AR e BRI T AT
iR 3 2 07 TR PR R T 3 R e R B DL R SR
PR ik B T5 5

3 BEITEL R ST

PUFBUE T ORI T W4 64 HAR K . RZOH
T /8 NRZCAEIHZ) i3 . M98 B R0 A& H b5
Xof 1 B R A S AT TR 2R B A A S SRR
B[]t Al 7 AE L A R, 5 B8 3 SOA 1 1 £ 6 1R 7
1530 nm B 4R 5 52 S B 8 1 Ak 3 L 1 BR Hh R
WG A2 1R 2 ) TAE B K 4 ik 2 o A, =
1530.3 nm, A, = 1539. 8 nm 1 A, = 1549. 3 nm,
PRI CH AT 2% 52 R 1.5 dBm, B2 6 & KOk
D HR B E 2R 10 dBm, WG R 10 dB, 1 %4
o i TS 6 I O A B AR B S 07 i B
SOA s [F] #2552 B 4l iz S6 38 19 4 F Hh B0 3 25 16 A
MG, N T E R AR G IR A SR A B
WEFE T A5 EOG £ B % v (0 BIAl HRA DL K&
HC At A 2 P 2800 S5 114 52 W] o K HC A% o B30T L . M e,
PR DA — BT R P 5 50 B 4 A i 2 WSOk 3 i 1 5
BOE ARG B0 . S T I8 25 65 B AL , O 3 rp T R
FH RS AL 8] T SCERL7 10 SE 3 R e . i3k 1 s,
BEXE SCHRLO b Xof £ 85 T AR A — s AT 13 M
2R B v B R R R TR R B — Bk N A SO B
4R 22 RUORAE D7 A0 BT S OR S T
o I 5 T

B 2 A—di AR, B 2 ~E 2(d) iy iR il
3%k 5 Gb/s. 433 T 5kl RZ-RZ i ,NRZ-NRZ 15,
RZ-NRZ 15 DA e S NRZ 155X Be 20 4, 18 2(e) R
17 T[] B A AN ) B 23 174 500 T ol B 1 - 5 45

ES W € 3 R T

Table 1 Data stream patterns

Channel 1
Channel 2

1100101110011010111101111001110110111001101001100101110111010110
1011101100101111100111011110011010111010001101001110110100011100




LAl kO WEE

=

@ 1t
T
5 -3}

5_4-I t t t t t + t t t + + t
= oF r
T
-3t Uiy

01234 567891011 12
Time /ns

—

—/ 1

[

Optical power /dBm 2o
/—J .
_ j 1 %
- f_; =L

3t
4! AL
0 3456789101112
Time /ns
© F
‘%_(I)WU\JKMWU\UWL\\R
T -2t
s 3t
81_:::::::::::::
= o
o 5t
4 e

012 34 5 6 7 8 9 1011 12
Time /ns

2 XUEIE PolSK St fif 25 58 fi i I8l il 45 1L 07 B &5 2R

i 4 A5 57 s S 4 ' A% Hin 2R 0 10 38 ARG A R ) R P O 89
®) 1
g O
—1F
%-g-
- —
2o
1) t
2 1t
= OFfF
O _3¢L
AL
012 34 5 6 78 91011 12
Time /ns
@
g Of \
1k
g5
- -
g -4}
81:::::::::::::
3 of
£ 5F
o' I5f
4L
012 34 5 6 78 91011 12
Time /ns
®
g Of
£ \ﬂjmm\
~ -3 [
2%
19 ; F .
2 1t
= OF
g -1F
2 9L
O _3¢
4L
0 1 2 3 4
Time /ns

(a) {7 1,2 &80 NRZ 5% (b) {53l 1,2 &8 RZHS; (o) fFi 1 K4

RZ T %38 2 ) NRZ 5 ;(d) {518 1 I NRZ i, {518 2 2B (e) {56 1 4 2.5 Gb/s RZH {538 2 2 5 Gb/s NRZ 55

(D fZiE 1H5Gb/s RZ15, {5

Fig. 2 Simulation results of polarization modulation characteristics of dual,

20 44 5 Gb/s RZ S .43 #HA 0 ns,5. 235 ns,5. 850 ns F1 10. 09 ns Y I 1E

| channel PolSK optical transmission system.

(a) Both channels with NRZ codes; (b) both channels with RZ codes; (c¢) channel 1 with RZ code and channel 2

with NRZ code; (d) channel 1 with NRZ code and channel 2 is vacant;

(e) channel 1 with 2. 5 Gb/s RZ code,

channel 2 with 5 Gb/s NRZ code; (f) channel 1 with 5 Gb/s RZ code, channel 2 with 4 sets of 5 Gb/s RZ codes,

with time delay at 0 ns, 5. 235 ns,

B 2.0 kg — 21 5 1 H5Hie 2 J b i [ff f5 5
1 5{538 2 HA R BB (tme slot) 1 B A 7] B 4
O R . N R P A F Bt F15iE 2
{10 S 42 75 A T HE A T () TR S . o B
1 =2 B2 R A R G0 D i A2 R A S R AR . 24
S T EL A AN [ B B o R Y A AR 4 v
&, PolSK {55 1ty A2 JAE 1] H 30 AS R0 00 A% Ak, 4 A2 ) &
I B9 2 G0 ik 52 R 2 1 108 2 3 B RD K 2t LA i 58 X
TG . 55— Jr i, i F U 15 38 B0 Y i
SFFH BT DL 2 BR A — B b A5 5, % T 4
B o) 5 2R Z BB R R G A L X
AN ey Bt A A 2 ST %0 5 BOBUHE A 2 B
B o KT A R REAE L0 R G ST S AL . I

5.850 ns and 10. 09 ns, respectively

DFE L5 R FM W E1E PolSK 2 4 f Ik fiit &2 JH 1) 50
U5 [ 5E L B8 1 B AR 2 PolSK {5 5 2 )3 11 Y

K B S
=

DL E 3 S5 BT AR 5 SR R SOk L7 ] b i 552 B U
WA A IEW] T AUE 1 PolSK Y&k R 4t i
P A5 T8 2 58 A0 ST 1 B AN 3B AT DA ST AR AN
[Fi) i 75 i) 238 114 BB A 5

P 3 SRy — 4176 K ) A 3208 ) R L (5 3 i A
SRS . N ESEE L LIE S,
B 2 ] 2 A B R BTS2 RO T R R Y
M, 30 SOA K25 e h» MG 5 I LIRS F
B ORI S, 5 LR, TR B K
MRS . X 1A%k ob ) 309 0% Lt (ERD B



90 2l 5] % ot 36 %
X FR RS I N . AH L NRZ 75, RZ 15 (9 55 70 550 07 A A B B 25 5 . NIRRT DL S Bl A A
TR, 55 RIEMELL TS HEY N ) FF NRZ S5 RZ A9 15 06 L #8 2 T

PolSK {55 iy K I 4 B8 - 58 i & 48 19 h RAUH . &
4 9 NRZ #%5 RZ % (4 i A5 -5 BB 3 06 He BE R

1E
é OV N\\FWYY\[‘(V\ W
= -1t
= —2f
g3l
0_4': } } } } } }
2 1F
g0 (
S22
_4-A(a) 1 1 1 1 1 1
0 1 2 3 4 51 6
Time /ns
1_
S-1f
=i
g ! !
1_
g of
51t
(O] ) )
0 1 2
Time /ns

3 AN [ A A )T i 5T RO 9 0 S

#o ML NRZ 5. RZ 5 591 06 Ho 9 T B U 8 oy
W

s s |
t t t

] (b) 1 3 1
0 1 2 3
Time /ns

ARAa A asts
PPN A

[ @

0 200 400 600 800 1000 1200 1400 1600
Time /s

N =O -

Optical power /dBm
DN = O =

DN = O =
T

1

Optical power /dBm

|
DN = O =

. (a) 10 Gb/s, RZ-NRZ #%; (b) 20 Gb/s,NRZ-RZ % ;

(c) 30 Gb/s.NRZ-RZ #h; (d) 40 Gb/s,NRZ-RZ 4
Fig. 3 Stimulated output signal waveforms under polaraization modulation with different bit-rates. (a) 10 Gb/s,

RZ-NRZ code; (b) 20 Gb/s, NRZ-RZ code; (¢) 30 Gb/s, NRZ-RZ code; (d) 40 Gb/s, NRZ-RZ code

w L [ [=2]
T T T

Extiction ratio /dB
[\V]

1} —O-NRZ
>~ RZ

0 10 20 30 40
Bit rate /(Gb/s)
4 NRZ B0 RZ i bk A5 =5 PO 56 L BE
A ] B 2 1 A Ak 43 A &
Fig. 4 Extinction ratio changes of NRZ and RZ code

output signal waveforms with bit rates

B 5 O —2H Oy R A A A [R]85 RS TR XUE
il PolSK {55 it i) 45 4 W Wik A8 Ak ) {7 &5 5. A
PR LTS B uRa TR B ol G N O]
SOA FE47 5 A 41 98 1 I 18I0 5 v 375 19 AR 37 1 [i]
ARAERSRAFHY . I E AT 545 0] LU L AE fls
S T PRI e A0 A A R Y T R Rk i RS ) A
NEY SR W K (2L RS ) o T L I A 81 5 3 B B A 4R

T AT 23 Hp ) 2188 58 43 5 2 1 0 2 T A R 3 4 D
AR FARFEARAS o SRR AS S FR I W KAE fL 5 SOA 2%
T R R SRR RN K. S —
T W WK /N 0 A 38 5 A T RS B A 56 . X4 T
Jik o 05 5 0 TV AR A DA SO R U AR A AR
SR WBORR 2 05 ORI BRSO o 25 24 1 I ik
IG5 B L TFHIT S U AR A B WA R 2
B 2% CR WA 9 20D« PRI XU 3 PolSK {5 5
(1 A0 3R R Wk S22 B S 2 s I R R R . 5 HAE I 2
A PolSK 55 A L - BUF i PolSK 15 5 6 i 4 R
WA Rk 2 B R PR AT DA BT R OBL{E I PolSK O
1% 4 22 58 1 1% B M B 22K T 15 38 PolSK St A% fi
REE, RO UCGH A SRR R S5,

U

LASCHRL7 o 7 4R 1 0 36 5980 ) JE T R A
MatLab # (S8 75 3 111 25 2 B0 380 4 £55 55 1 1
B (7 20 X BUR I 4 25 PolSK Y638 5 5 55 19 i
VA RRPESEAT TR, 07 K45 R A R G 1 9
A i 7 5 4 S T LA I 5 A e



LT KR OB I R R A A B S O A i 2R Gt 1 3 SO B R 1 R A A 91
N 04F (2 4004 i
S 02] .. 350 i
E 0 £ 300
s —8.2— 8 250 -
- s } + + + + ?200-
=]
8 6l € 150 -
J o
o 4l £ 100
2 E o
= 2 50 i
~ : : . . . . ob—m o T
0 5 0 1, 20 25 -05 -03 -01 01 03 05
Time /ns Frequency chirp /GHz
=2 04f ® 200,
Q o2} 3 300
& of 2 300
& 02} S 2504
8 b t t t t t £ 2001
9
£ 6l 2,150 {
g 4l E 100
é 2t 58 ] A . . 1 X
0 5 10 15 20 25 —05 -03 -01 01 03 05
Time /ns Frequency chirp /GHz
=03 ()  609;
Q 02 500
0.1F
5 of 8 400 -
&}
. e ]
3 7l 300
& gl & 200
[<5]
g sf = 100
A 4t 0
-05 -03 -0.1 0.1 0.3 0.5
Frequency chirp /GHz
N 08f @ 2004
S 06f =
04+F 2 150 4
£ o2l 8
= o
o 0] >
< 4 g LY
[} 5 4
2 9l =
=
A 1k, ) 0 . . Beatly iy X
0 1 2 ) 3 4 5 6 -0.8 -04 0 0.4 0.8
Time /ns Frequency chirp /GHz
B 5 X5 PolSK {55 A7 A W Wk 55 48 {57 25 £ £ B0 45 5 LA B A X 1o () WA BEKGR JBE 3 M . (a) 538 1 28 2.5 Gb/s RZ 18, {7

2K 5Gh/s RZFG; (b5 1 # 2.5 Gb/s RZ 5, {Z1% 2 # 5 Gb/s NRZ i ; () fEiE 1 7 5 Gb/s NRZ &, {&if 2

JEsE s (DIFIHE

1% 10 Gb/s RZ 15 (51

2% 20 Gb/s NRZ 1%

Fig. 5 Frequency chirps and phase changes of dual-channel PolSK optical signals (left) as well as the corresponding intensity

distribution of frequency chirp (right).

(a) Channel 1 with 2.5 Gb/s RZ code, channel 2 with 5 Gb/s RZ code; (b)

channel 1 with 2.5 Gb/s RZ code, channel 2 with 5 Gb/s NRZ code; (c) channel 1 with 5 Gb/s NRZ code, channel
2 is vacant; (d) channel 1 with 10 Gb/s RZ code, channel 2 with 20Gb/s NRZ code

WS 3 — i, b A IR A 3 4R T BUEE 4
% PolSK Y15 5 [A KE 25 H BLAS R0 - 25 5 B0k Il
FEHOG L TR RE. OF BES RE R R T AE A [R] IE  E
BUR RIS 4 25 PolSK Y f5 5 W B i & =45 R 1
WK A 57 A8 Ak I EL AT RS B 0N o BT 45 SR 8 3 B XL
FIH 4 75 PolSK St {5 5 H A AR XF K 45 32 W ik 2%
HEH N R G RERE . RIS R AN T %
T ZHBIEE S HH T PolSK 1556 N 76 £ 1%

S T — g 3 b [ . L O XUAE 1B 4 3 PolSK OB AE
23 B AT IR PR A0 O 2T 5 5 I B B8 A% i ) e
LR FLPR A T TR A PR R R AR A

Z % X #t
1 S. Benedetto, P. Poggiolini. Theory of polarization shift keying
modulation[J]. IEEE Trans. Commun. , 1992, 40, 708~721
2 S. Benedetto, R. Gaudino, P. Poggiolini. Direct detection of
optical digital transmission based on polarization shift keying

modulation[J]. J. Select. Areas Commun. , 1995, 13. 531~542



92 it i

woo

36 &

w

4

wal

6

-

8

©

10

11

A. Carena, V. Curri, R. Gaudino e Polarization

modulation in ultra-long haul transmission systems: a promising

al..

alternative to intensity modulation[ C]. Proc. Eur. Conf. Optical
Communication, (ECOC '98), Tech. Dig., 1998. 429~430
Jiayu Fan, Zhaoming Huang, Lutang Wang. Duo-binary encoded
polarization shift keying (PolSK) modulation in long haul optic
transmission[ C]. SPIE, 2003, 5281 136~144

S. Betti, G. De Marchis, E. Iannone.
direct detection optical transmission systems[]]. J. Lightwuve
Technol. , 1992, 10(1) . 1985~1997

T. Kuri, K. Tsukamoto, N. Morinaga.
modulation ( MPLM ) system for
communication [ CJ]. Global Telecommunications Conference,
GLOBECOM '95, 1EEE, 1995, 3. 2003~2007

E. Hu, Y. Hsueh, K. Wong e al..
polarization shift-keying ( DD-PolSK )
modulators[ C]. Proc. OFC, 2003, FD2. 2003. 647~649
Wang Lutang, Fang Nian, Wang Ying e al.. Dual-channel
PolSK  optical SOA-based
polarization modulations[ J]. Acta Optical Sinica, 2009, 29(1)
138~144

TR . E B S BT SOA 4 fw Bk 9 1 B i
PolSK Jeftetii R4 1], A% %4, 2009, 29(1): 138~144

H. Soto, D. Erasme, G. Guekos. Cross-polarization modulation

Polarization modulated

Multiple polarization

coherent optical space

4-level direct-detection

system with phase

transmission  using all-optical

in semiconductor optical amplifiers[J]. IEEE Photon. Technol.
Lett. , 1999, 11(8);: 970~972

Ying Wang, Lutang Wang., Nian Fang et al.. Modeling of a dual-
channel polarization optical transmission system with SOA-based
all-optical polarization modulations [ C ]. China-Japan Joint
Microwave Conference, 2008. 784~787
Guo Yili e

wavelength

Zhang Hanyi, al.. Performance

the

Teng Xiang,

optimization of converter based on cross-

12

14

15

16

polarization-modulation in SOA[J]. Chinese J. Lasers, 2005,
32(6): 810~814

M LRI — SR AF. BTl S AROL R A 28 SR AR 1A
RN PR B gt ()], F Bk, 2005, 32(6); 810~814
Wang Fei, Zhou Hanging, Xia Guangqiong et al.. Theoretical
study on wavelength conversion wusing cross-polarization
modulation in a single semiconductor optical amplifier[ J]. Optical
Technique , 2007, 33(2) . 315~318

TG E R L TR S OB O R 32 S D R I
I ¥R Ae poe [ ], R F AR, 2007, 33(2): 315~318
Wang Jing, Miao Hongli, Yang Ailing et al.. The chirp induced
by polarization modes coupled in the polarized multiplexed
communication system[]]. Acta Photonica Sinica s 2003, 32(1)
31~34

oA B R . WK EE R G R IR RS
AL ], R F F 4R, 2003, 32(1): 31~34

Feng Jianhe, Ji Yuefeng, Chen Shugian et al.. Converted signal
chirp of all-optical-wavelength-converters based on cross-gain
modulation in SOA caused by phase modulated[ J]. Chinese J.
Lasers, 2000, A28(6) . 545~548

AR, a0 PR SR SF. BE T SOA ) XGM 2206 i K A8 6
{55 WS R 4T ]. F B sk, 2000, A28(6): 545~548
Dong Jianji, Zhang Xinliang, Huang Dexiu. Chirp characteristics
in wavelength converter based on single-port-coupled SOA[]].
Acta Photonica Sinica , 2003, 34(2) . 255~258
WG KB S, T GRS SOA Y I K e 4 245 VR Wik
FEMEAMILT]. R F F 4R, 2003, 34(2): 255~258

H. J. S. Dorren,

polarization rotation in semiconductor optical amplifiers; Theory

Daan Lenstra, Y. Liu e al.. Nonlinear
and application to all-optical flip-flop memories[ J]. IEEE J.

Quantum Electron. , 2003, 39(1).: 141~148



