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Microwave Photonic Filter Using Optical True-Time-Delay Line Matrix

o] 7hsata, g F Wyt Soldt A2 T MWP
3 A8 MWP ZHE A 25}
NE o] AIZE AA Zfo] 9}

o 4

Abstract

Microwave Photonic(MWP) filters capable of use a bandpass filter or a notch filter with large bandwidth have been proposed. 4-
linesx2-bit fiber-optic delay lines with a unit time-delay difference of 50 ps were experimentally realized. By changing the time-delay
difference and the coefficients of microwave-modulated optical signals, the bandpass and notch filters were implemented and characterized.

Key words: Microwave Photonic Filter, Optical True Time-Delay, Electro-Optic Modulator

I.ME

vlo] A2 go] B ¥ EY (Microwave Photonic: MWP) Z
e 3 ASE ol&ste] mlo]ARg ol Fi4 e
RF 31 132 Agshs AAH08H L3} €2 o] &
ato] F/dste RF FE 9F 22| Axta} 740 Fasta,
FSR(Free Spectral Range)S =LA & 4= 9lo] 4= GHz ©|%
g A EE A& 7 vk AAol O“:} T3 34
oj&sto] ofe] A de] AT E TA B F 9\)\1‘3 WDM
(Wavelength Division Multiplexing) 7]%& -2 ©]-8&

Aol Aof, Holy A2H, HAMY F & A2
A A 2" FO SEatokl SloA Ale A
S

AH3e e 2 ISR - PGMYAF4(ISR - PGM R&D Center, Samsung Thales)

AA74A A tE MWP ZE 9]
& (Fiber Bragg Grating: FBG)= ©]
ol JA&

e
Lo wrE] FBGS’Jr
AANEE o] &3 WAl ohxjd H 24
f A AH(Chirped Fiber Grating: CFG)% o]
o] 9t} FBGE o]&ste A&

o AZANE Wzl S 01—8}011
GHo] 91, o]z FAF AA

f
>

> oo

my ofN om

topo S0 4y mx g
b4

ri—u
fu 2

e

-
L9 o

o N ox o]:o
>0

MU of ofx

ol
-

1
T

KX
.

O
Moo >

A7 AAE AL A5 Ee

o]}lo = tg-/;]g ki

Fh
i
o
N _&:
S o

oft ot |l

A7} 913, CFGE 2
4317] wiel 2 st 2 =

A Fol Atk

-

e A=)
N to iz
o >

Fﬂ °-|>i N

Ipr
B

rlo

ot
)

<l
o3l
(B
ot

1
k1
> ol

;‘l;ﬁ

ofd
_>Cl oy
o
>

rO

r

ftl
oo -
i
o
ol Hd

+ Manuscript received October 31, 2014 ; Revised December 23, 2014 ; Accepted January 14, 2015. (ID No. 20141031-089)
+ Corresponding Author: Byung-Min Jung (e-mail: byungmin75 jung@samsung.com)

(© Copyright The Korean Institute of Electromagnetic Engineering and Science. All Rights Reserved.

213



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 26, no. 2, Feb. 2015.

AN AGAR W YY) B 4T B33

EHAHI, o] L& 31 7 FAL A 9]

w2, b Ao} @ 29170] 2 FAl ol WAEA

Shob 3L A=) A28 TEo] s, BH 4714
o

& orlr

281 AR 7t 22 F 291K PP I
Aol BHbar) =& ZE 2 (cross)E DA 5}7] oo, F
H Aot wEy Zhaste, gy 2 QlvtE

NEE] FAF £42 Wl Ho] F ¥ el 5

9 AR 013‘8}—5— MWP JJEM] 29 7 mm )

Solgt AHET %24 MWP ZEIE ATt oH, T Al
7+ A A 2] 7} 50 ps(FSR=20 GHz)S! 4x2 2414 A AA

2 JEE FAE MWP ZEE AFste 4 A4
2 PEo A7k 2 MWP ZH 9 T4 $H EAS
AW Eot) o] FE2E vubd A AMESER 3 Bte
2 o] oA S R 4 9lom T A9 % Mz
£ AHEste] ME six g X HEHE ] &5 H3ko] 7}
Tatal, A71A 2904 Alo}7]E o] &3t Mﬂi ]
25 (column) T2 HA517] wjEol RF A5t
Z &L wEY o] asite AAE AUtk

=18 S oI 2ok Al [ AMe Akd

MWP ZE 9] 52 2o thete] 7hets] —é 3ot%l L, A
el A= MWP 28 E 748te 34df AdAE 3
o AZH A 547 MWP ZE ) Fukr 38 54

NME B =

5o Ad Al thste] =ik Al v
o 2E8S dE

[[. CHupat 2l 2 HE7|9 46| XHME
AHZ 0|dt= MWP ZH

214

[ -

Ry
-~ L L]

fan |3
28 1. by B9 3

M7} FAF AGAE 9
g5 o] &3 MWP ZE fEk

Fig. 1. Schematic diagram of the MWP filter using mul-
tiwavelength sources, EOMs and a fiber-optic delay
line matrix.
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Fig. 2. The transfer function of the EOM.
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Fig. 3. Experimental setup for the frequency response mea-
surement of the proposed microwave photonic filter.
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Fig. 4. The frequency responses of the proposed filter when
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fiber-optic delay line are in the (a) Cross-bar states
(b) Cross-Cross states. Theory(solid line) and expe-
riment(dot).
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