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M icrowave band-pass filters with negative coefficients based on photonics

HU Yong, SUN Jun-qiang
(Schoolof Optoelectronics Science and Engineering H uazhong Un wersity of Science and Technobgy W uhan 430074 Ch ina)

In oder to mplanent negative coeffcients filters based on photonics i optical canmunicaton, a novel and

Abstract
simp k technique br obtainng negative coefficients was adopted by means of the conversbn of phasemodu hted © ntens iy

modulated A o tap m crov ave band-pass filter w ih a negative coefficient was demonstrated The filter not only achieves the
negative coefficients but also mproves the perbm ance

optical communicatory negative coefficients photonics phasem odu htion to intens itym odulatior tap
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Fig 1 Altopticalm icrowave band-pass filtersw ih negative coefficients PC— pohriztion controlky WDM —wavelength d v sion multip lex ng PMF—polarze
tion-m aintaining fber MF— singlemode fber EDFA— ethiun- doped fiber anplifer
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Fig 2 Intensity transfer function of the unbahnced MaclrZehnder mierfer

an efer

M-Z

W, T o,
Ew(t) = E{_])(B) cos—zco{—;—[_ w0]+ J(B) x

Wy + Q . W,
cos(;z)—[sn{(;zgﬂ:_ (@ + Q)}— Ji(B) x

cos—(%_2 Q)Tsir[—(% _2 Q)T_ (@ — Q)}} (3)

7
Io = 2 Ey(1)]?) < Msin(®,T) x
. QT | Q
sn='s Qt——2 (4)
M TE L (B)I(B), (4
N W, ) Sh((A)OT)
] IQ
12
Wy
('027 D)
S.Il((*)lT) =1 S]Il((*)zT) = — L Q)lT: (T[/Z) +
2nT @, T= — (T0/2) + 2nTL, n=Q X1 X2 ..
> SMF
Q
Io <M~ Shé{ sil{Qz— %j— sir[ Q(t- F)_&j}
(5)
, T MF R
x AN

H(Q) = sin%Tm- &) (6)



32 2

145

M -M

Sll’l( (O T): Sin((J)zT): -|__L
0, T= 0, T= £ N/2)+ 2T, (n=0Q F1, F£2 ..

B

QT _ior
H(Q) = | s (1+ ) (7)
2
1 ,

; FSR Q 19mtm

M-% M-Z
25km ME MF  1550mm
17ps* im™ ' km ™' ,
) 1dB
M-Z 3dB
21

(6) (7

N 1557 282m, X 1558 336nm

, M A 1. 054nm, M -Z
FSR 55 (6)
) 3

% -5
2-10
&.15
5\-20
2-25
2 -30

r— 3 68 10

frequency/GHz

Fig 3 A llopticalm icrow ave band-pass filterw ith negative coefficient
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Fig 4 Alropticalm icrow ave band-pass filter w ith positive coefficient
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