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Abstract— Programmable optical chips are a key technology 

for integrated microwave photonics. they permit versatile and 

stable signal process operations on miniaturized chips with 

final management exactness and potential for low-priced 

fabrication. Integrated microwave photonic filters are a 

crucial perform for photonic-assisted RF front-ends that 

opens a path to beat the information measure limitation of the 

present digital physics. Programmable optical chips modify 

such filters with high perform flexibility, continuous 

tunability, and sharp frequency property, that facilitate 

innovations of a large vary of recent applications. Here, we 

have a tendency to review the recent works during this space 

that pave the trail towards realizing microwave photonic 

filters with DSP-level flexibility, MHz-level frequency 

property, and really significantly, full perform integration on 

a chip scale. 
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I. INTRODUCTION 

A big wide range of on-chip microwave photonic 

demonstrations of RF sign process capabilities were reported 

on a range of conductor systems that embrace splitter, hybrid 

coupling, spectral filter out, section shifter, soul, integrator, 

Hilbert electrical device, frequency mortal, modulation 

electrical device, frequency converter, UWB pulse shaper, 

discretionary wave shape generator, tunable circuit, and beam 

former for phased array antennas a number of works utilising 

the nonlinear optical homes beside aroused Brillou in 

scattering and 4-wave mix have shown precise functions of 

RF operation information measure and frequency call. but, 

the on-chip implementations of these need specific conductor 

materials and external off-chip manipulate mechanisms, the 

utility of that is based powerfully on associate boost of 

photonic integration generation that permits hybrid 

integration of various conductor substances while 

maintaining high performance of every. In assessment, on-

chip process victimization linear interferometric filters 

options high transparency to specific conductor platforms and 

permits for clean implementation of on-chip manipulate 

additionally to integration of a few of purposeful constructing 

blocks to permit difficult structures on a chip. The notable 

layout freedom of interferometric filters allow synthesis of 

discretionary amplitude and section responses. In terms of 

impulse response characteristics, such filters is divided into 

2sorts, i.e. finite impulse reaction (FIR) filters and limitless 

impulse response (IIR) filters  

II. LITERATURE SURVEY 

A. Hybrid Dual-Core Photonic Crystal Fiber for Spatial 

Mode Conversion: 

A theme of modeconversion is projected supported mode 

coupling in an exceeding l hybrid dual-core photonic crystal 

fiber that contains Associate in Nursing index-guided core 

and a photonic band gap core. The first circle holes around 

one in every of the cores are replaced with high-index rods. 

Efficient mode conversions may be achieved numerically by 

optimizing the index of those high-index rods. Moreover, the 

operational wavelength may be ceaselessly tuned by variable 

the index of high-index rods. 3-dB information measure of 

this style may vary from10 to dozens of nano meters.  

B. Programmable Optical Chips For Integrated Microwave 

Photonics RF Filters: 

Integrated programmable signal processors are promising for 

photonic-assisted RF front-ends, addressing problems with 

information measure, flexibility, and stability. PICs are a key 

technology to scale back device size, weight and power 

consumption. we tend to anticipate chip-scale realizations of 

advanced signal processors serving for band RF 

communications and microwave radar systems, towards 

unprecedented options of DSP-level flexibility, MHzlevel 

frequency property, and system-level integration.  

C. A Silicon Photonic Integrated Frequency-Tunable 

Microwave Photonic Bandpass Filter: 

The on-chip integrated microwave photonic filter (IMPF) 

consists of a high-speed section modulator (PM), a thermally 

tunable high-Q micro-disk resonator (MDR), and a high-

speed photodetector (PD). The bandpass filtering operate of 

the IMPF is enforced supported PM and phase-modulation to 

intensity-modulation conversion, to translate the spectral 

response of associate degree optical filter, that is that the 

MDR within the IMPF, to the spectral response of a 

microwave filter. By injecting a CW lightweight from a 

optical device diode (LD) to the PM, a passband IMP with a 

broad standardisation vary is incontestible.  

D. Sub wavelength integrated photonics: 

In the late nineteenth century, Heinrich Hertz incontestable 

that the magnetic attraction properties of materials are 

intimately associated with their structure at the 

subwavelength scale by victimisation wire grids with 

centimeter spacing to govern metre-long radio waves. 

Additional recently, the provision of nanometre-scale 

fabrication techniques galvanized scientists to research sub 

wavelength -structured metamaterials with designed optical 

properties at a lot of shorter wavelengths, within the infrared 

and visual regions of the spectrum. Here we have a tendency 

to review however optical meta materials are expected to 

boost the performance of consecutive generation of integrated 

photonic devices, and explore a number of the challenges 

encountered within the transition from thought demonstration 

to viable technology.  

E. Two-layer Erbium Doped Annular Photonic Crystal 

Fiber Amplifier for Orbital Angular Momentum Multiplexing 

System: 

A fiber electronic equipment with two-layer erbium-doped in 

photonic crystal fiber’s ring region was designed for orbital 
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momentum mode-division multiplexing system. It will 

amplify eighteen modes at the same time whereas differential 

mode gain under zero.1dB. 

III. HARDWARE & SOFTWARE SPECIFICATION 

VPI photonics Design Suite™ 

Spectrum analyzer, Optical fiber Network, DCI-Packet 

optical Hardware 

A. Features: 

 Data centers and more for silicon photonics 

 Robust Optical Materials for Aerospace and Laser 

Applications 

 Long-Lifetime Laser Diodes for Space 

 Protecting Photonic Quantum States Using Topology. 

 Visible Entangled Photons from an Ultrafast Fiber Laser 

Source 

 Optical Advancements Enable High-Precision 3D 

Imaging 

B. Requirement: 

 optical signal processing 

 Opto electronics 

 photonic integrated circuits 

 RF filters 

IV. PROPOSED METHOD 

 photonic orbital angular momentum (OAM) mode 

division multiplexing was proposed as a promising 

candidate in recent years. Lots of research works have 

done on OAM transmission system 

 The principle of MSC is to phase match the fundamental 

mode in a single-mode fiber with a high-order mode in 

FMF. Polished-type and fused-type MSCs had been 

reported so far. Inthese works, in order to meet the phase-

matching condition, one of the fibers should be tapered 

to control the radius of fiber core before fused and 

polished. During the fabrication process, it must be 

careful to keep the core shape 

 Here proposed a new design of EDFA for orbital angular 

momentum mode-division multiplexing system. This 

design is based on the circular photonic crystal fiber. 

Erbium ions are doped in the ring region with two-layer 

doped respectively. We have minimized the DMG by 

analyzing the distribution characteristics of OAM modes 

in this region and choosing the parameters more 

reasonably. 

V. PROPOSED CIRCUIT 

 

A. Comparison with different design methods: 

PCF structure which can be fabricated by PCF post 

processing of selective filling of air-holes with an index 

tunable material. Different from conventional PCFs, this 

structure shares properties of both the TIR index-guided and 

PBG mechanism. After choosing the indexn1 andn3, mode 

conversions between LP01 and LP11 and between LP01 and 

LP21 mode are achieved respectively. 

If one of the two sidebands of the phase-modulated 

optical signal falls in the notch of the MDR, the phase-

modulated signal is converted to an intensity-modulated 

signal, and at the PD the microwave signal is recovered. On 

the other hand, if both sidebands are applied to the PD, due to 

the out-of-phase nature of the microwave signal, the beating 

between the upper sideband and the optical carrier will fully 

cancel the beating between the lower sideband and the optical 

carrier, thus no microwave signal will be generated.  

B. Efficiency: 

 High confining optical technology. 

 Is very stable. 

 Well- characterised processing. 

 Systems are highly flexible and can be configured to cut, 

drill, weld, engrave and deposit materials.  

 Contactless machining with no tool wear and load 

bearing.  

 Ability to machine almost any material including metals, 

polymers, glass, ceramics and silicon wafers.  

 Capability to achieve features as small as 1 micron with 

submicron tolerances.  

 Very sharp features with minimal or no burrs, material 

build-up or Heat Affected Zone (HAZ).  

 Cost-effective for both small and large volume 

applications. 
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