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optical carrier's wavelength. In addition, the bandwidth can be adjusted to 0.683—2.246 GHz with an out-of-band

rejection ratio of more than 26 dB by changing the coupling coefficients of the microring resonator
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This study proposes a reconfigurable microwave photonic bandpass filter based on an Add-Drop silicon

The measured
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bandwidth and out-of-band rejection ratio of the proposed microwave photonic filter are 726 MHz and 37.0 dB
integrated optics; microwave photonic filter; reconfigurability; micro-ring resonator; carrier separation
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respectively. Further, a filter with a frequency tuning range of 1.64—23.41 GHz can be achieved by tuning the
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Fig. 1 Schematic of microwave photonic filter. (a) Link diagram; (b) frequency spectra of different points in link
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Fig. 2 Add-Drop microring resonator based on MZI structure. (a) Waveguide cross-section of double stripe

silicon nitride waveguide; (b) schematic of microring resonator
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Fig. 3 Comparison of experimental and simulation results. (a) Transmission spectra of microring resonator;

(b) frequency spectral response of microwave photonic filter
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Fig. 4 Frequency tuning of microwave photonic filter
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electrical power; (d) variations of bandwidths of microring and microwave photonic filter with electrical power

4 4k 1w

J3F Add-Drop B 2 Ak £E W] 98 13 B4 A7 3 08 B
s A A OB 4 B Oy R R — R OO T Y
38 8 A . 3 b A8 U RO R A R B0
T ST O T U D RS R R S T F A R
A IR T R RS S B4 o 1. 64 ~
23.41 GHzHI 0.683~2.246 GHz, H. 764 % P41 10
B DAL & i O i 08 g B T Al HE KT 26 dB.

2 % X #

[1] Capmany J, Ortega B, Pastor D. A tutorial on
microwave photonic filters[J]. Journal of Lightwave
Technology, 2006, 24(1): 201-229.

[2] LiYD, Wang R, Pu T, et al. Review on high out-
of-band suppression ratio of microwave photonic filter
[J]. Laser & Optoelectronics Progress, 2018, 55
(2): 020005.
oeHR, ER, W, 55w AN S RO T Uk
Pear TR [T, WOt 5ot 7o gk E, 2018, 55
(2): 020005.

[3] Fandino ] S, Munoz P, Doménech D, et al. A
monolithic integrated photonic microwave filter [J].

Nature Photonics, 2017, 11(2): 124-129.
[4] Minasian R A, Chan E H W, Yi X. Microwave

011301-5

(5]

(6]

[7]

(8]

photonic signal processing []].
2013, 21(19): 22918-22936.
Wang W X, Tao J, Huang L.

Optics Express,
Narrowband tunable
microwave photonic filter based on Fabry-Perot laser
with optical injection[J]. Chinese Journal of Lasers,
2017, 44(10): 1006002.

ESCEF, Fadk, e, HTOGE A EA B\ O
a1 78 A ] R O BOOL TR k ae (1] =0,
2017, 44(10): 1006002.

Cui Y F, Wang Y P, Shi Q Y, et al. High-resolution
transverse load fiber sensor based on microwave
photonic filter [J]. 2018, 38
(12): 1206004 .

Eg, U, WE s, & ETMBOTIEERS
B 2 B AROL £ B 1 B s AL B (U] Dt ek,
2018, 38(12): 1206004.
Xu 'Y M, Pan W, Lu B,

Acta Optica Sinica,

et al. Multi-stopband

microwave photonic filter based on stimulated
Brillouin scattering [J]. Chinese Journal of Lasers,
2018, 45(11): 1106004.

BB, W, ek, L TR AU 2
BELH bt T ok 1. P EBEOE, 2018, 45(11):
1106004.

Zhang D K, Feng X, Huang Y D. Tunable and
reconfigurable bandpass microwave photonic filters

utilizing integrated optical processor on silicon-on-



Wt 5ot T o R

(9]

[10]

[11]

[12]

[13]

[14]

insulator substrate [ J]. IEEE Photonics Technology
Letters, 2012, 24(17): 1502-1505.

Marpaung D, Morrison B, Pagani M, et al. Low-
power, chip-based stimulated Brillouin scattering
microwave photonic filter with ultrahigh selectivity
[J]. Optica, 2015, 2(2): 76-83.

Zhang W F, Yao ] P. On-chip silicon photonic

integrated frequency-tunable bandpass microwave
photonic filter [J]. Optics Letters, 2018, 43 (15):
3622-3625.

Palaci J, Villanueva G E, Galdn ] V, et al. Single

bandpass photonic microwave filter based on a notch

ring resonator [ J]. IEEE Photonics Technology
Letters, 2010, 22(17): 1276-1278.
Ehteshami N, Zhang W F, Yao ] P. Optically

tunable single passband microwave photonic filter
based on phase-modulation to intensity-modulation
conversion in a silicon-on-insulator  microring
resonator[C] /2015 International Topical Meeting on
Microwave Photonics (MWP), October 26-29, 2015,
Paphos, New York: IEEE, 2015:
15667940.

Qiu H Q, Zhou F, Qie ] R, et al. A continuously

Cyprus.

tunable sub-gigahertz microwave photonic bandpass
filter based on an ultra-high-Q silicon microring
resonator [ J]. Journal of Lightwave Technology,
2018, 36(19): 4312-4318.

Song S J, Chew S X, Yi X K, et al. Tunable single-
filter based on

passband microwave photonic

integrated optical double notch filter [J]. Journal of

[15]

[16]

[17]

(18]

[19]

[20]

[21]

011301-6

Lightwave Technology, 2018, 36(19): 4557-4564.
Yu H C, Chen M H, Guo Q, et al. All-optical full-
band RF receiver based on an integrated ultra-high-Q
LJ1.
Technology, 2016, 34(2): 701-706.

Song S J, Zhang S, Liu B, et al. Single passband

bandpass filter Journal of Lightwave

microwave photonic filter using a dual-parallel
Mach-Zehnder modulator[C] // Asia Communications
and Photonics Conference, November 10-13, 2017,
Guangzhou, Guangdong, China. Washington, D.C. :
OSA, 2017: SulE.4.

Liu X L, Yu Y, Tang H T, et al. Silicon-on-

insulator-based microwave photonic filter with
narrowband and ultrahigh peak rejection[J]. Optics
Letters, 2018, 43(6): 1359-1362.

Xu L, HouJ, Tang H T, et al. Silicon-on-insulator-
based microwave photonic filter with widely
adjustable bandwidth[J]. Photonics Research, 2019,
7(2): 110-115.
Devgan P S, Brown D P, Nelson R L. RF
performance of single sideband modulation versus
dual sideband modulation in a photonic link [J].
Journal of Lightwave Technology, 2015, 33 (9):
1888-1895.

Bogaerts W, Heyn P D, Vaerenbergh T V, et al.
Silicon microring resonators[J]. Laser & Photonics
Review, 2012, 6(1): 47-73.

Almeida V R, Barrios C A, Panepucci R R, et al.
All-optical control of light on a silicon chip [J].

Nature, 2004, 431(7012): 1081-1084.



