
Agilent EEsof India User Group Meeting 2012 
Anticipate_ Accelerate_ Achieve 

Innovation of technology and application in the Design & Simulation World! 

 

Are you spending too much time on your design spin?  

Call EEsof - our highly accurate solutions help to free up your precious time for breaks with your 

loved ones. Plus you definitely enjoy using our solutions - we simplify and make your work more 

fun!   

Agilent Technologies cordially invites you to attend the 2012 Agilent EEsof India User Group Meeting 

seminar and to be a part of the community of high frequency, baseband architect designers in India.  

 

The high frequency content in high speed digital signals, and the continuous need for multi-band and 

multi-mode systems in modern communication standards have produced a higher demand for RF and 

high speed digital design skills and tool sets. Agilent EEsof EDA enables design successes through the 

integration of unique frequency and time domain simulation technologies and its intuitive High 

Frequency and High Speed Digital co-design platform of ADS integration. Thousands of engineers around 

the world use ADS and EEsof solutions to complete challenging design tasks. 

 

Following the best tradition of past EEsof User Group Meetings, we will have experienced EEsof users 

and designers share their design and learning on a wide variety of topics along with Agilent Technologies 
 

Please join us and the community of high frequency designers in India in this exciting event.  

 

The event schedule and agenda is given below 

 

Date & Venue: 

 

 December 3 (Mon): Hotel Le Meridien,  Bangalore 
 December 5 (Wed): Hotel Taj Deccan,  Hyderabad 
 December 7 (Fri): Hotel Le Meridien, Chennai 

 

 

 

 

 

 

 

 

 



Agenda:  

Bangalore (3rd Dec) 

Track1: RF/Microwave Circuit and Systems 

Time Paper Title Presenter 

09:00~09:30 Registration & Welcome Tea  

09:30~10:30 AP1:What’s New in ADS 2012 and EMPro 2012  Lee, Hee-Soo 

Agilent Technologies 

10:30~11:15 AP2: Integrated Design Flow for Circuit and 3D EM Analysis Bhargava  Anurag 

Agilent Technologies 

11:15~11:30 Tea break  

11:30~12:15 AP3: Integrated Electro-Thermal Solution Delivers Thermally Aware 

Circuit Simulation 

Lee, Hee-Soo 

Agilent Technologies 

12:15~13:00 AP4: Flexible Test Bench for Radar & EW System Design and Verification 

(SystemVue Paper with M8190A) 

Bhargava  Anurag 

Agilent Technologies 

13:00~14:00 Lunch  

14:00~14:30 CP1: Pre-fabrication evaluation of the DVB-C/T Front-end using ADS Surendra Malu, Broadcom, India 

14:30~15:00 CP2: System Simulation of Ka-band Data Transmitter using Agilent 

SystemVue 

Sourabh Basu, ISRO Satellite 

Center (ISAC) 

15:00~16:00 CP3: Advanced  RF technologies in Power Amplifier, Linearizer and 

Phased Array 

Dr. Shi Bo, Institute of Infocomm 

Research (I2R), Singapore 

16:00~16:30 Tea break & Lucky Draw  

 

Track2: High Speed Digital
 

Time Paper Title Presenter 

11.30~12.15 AP6: Mobile Antenna Lab for Smartphones and Tablets Bhargava  Anurag 

Agilent Technologies 

12.15~13:00 AP7: A Day in the life of a Memory System Architect Fahmy,Hany  

Agilent Technologies 

13:00~14:00 Lunch  

14:00~15:00 AP8: Introduction to EMI/EMC challenge and their solution Fahmy,Hany  

Agilent Technologies 

15:00~16:00 AP9: Efficient End-to-end Simulations of 25G Optical Links Bhargava  Anurag 

Agilent Technologies 

16:00~16:30 Tea break & Lucky Draw  

 



8-2) Hyderabad (5th Dec) 

Track1: RF/Microwave Circuit and Systems 

Time Paper Title Presenter 

09:00~09:30 Registration & Welcome Tea  

09:30~10:30 AP1:What’s New in ADS 2012 and EMPro 2012  
Lee, Hee-Soo 

Agilent Technologies 

10:30~11:15 AP2: Integrated Design Flow for Circuit and 3D EM Analysis 
Bhargava  Anurag 

Agilent Technologies 

11:15~11:30 Tea break  

11:30~12:15 AP3: Integrated Electro-Thermal Solution Delivers Thermally Aware 

Circuit Simulation 

Lee, Hee-Soo 

Agilent Technologies 

12:15~13:00 AP4: Flexible Test Bench for Radar & EW System Design and Verification 
Bhargava  Anurag 

Agilent Technologies 

13:00~14:00 Lunch  

14:00~14:30 CP4: Optimization of Wilkinson Power Divider for High Isolation using 

ADS 

Nirav Doshi, Larsen and 

Toubro (L&T), Mumbai 

14:30~15:00 CP5: GaAs MMIC Multi-port Switch Design for Microwave Control 

Applications 

Amit Prabhat, GAETEC 

15:00~16:00 CP3: Advanced  RF technologies in Power Amplifier, Linearizer and 

Phased Array 

Dr. Shi Bo, Institute of 

Infocomm Research (I
2
R), 

Singapore 

16:00~16:30 Tea break & Lucky Draw  

Track2: Radar/EW System and Signal Processing 

Time Paper Title Presenter 

14.00~15.00 AP10: What’s new in SVue 2013.01 for Radar & EW applications Khurana,Pratik 

 Agilent Technologies 

15.00~16:00 AP11: FPGA Designs using Agilent SystemVue 
Bhargava  Anurag 

Agilent Technologies 

16:00~16:30 Tea break & Lucky Draw  

 



8-3) Chennai (7th Dec) 

Time Paper Title Presenter 

09:00~09:30 Registration & Welcome Tea  

09:30~10:30 AP1:What’s New in ADS 2012 and EMPro 2012  
Lee, Hee-Soo 

Agilent Technologies 

10:30~11:15 AP2: Integrated Design Flow for Circuit and 3D EM Analysis 
Bhargava  Anurag 

Agilent Technologies 

11:15~11:30 Tea break  

11:30~12:15 AP5: Using Agilent EMPro 2012 for RF/Microwave 

Applications 

Lee, Hee-Soo 

Agilent Technologies 

12:15~13:00 AP11: FPGA Designs using Agilent SystemVue Bhargava,Anurag 

 Agilent Technologies 

13:00~14:00 Lunch  

14:00~15:00 CP3: Advanced  RF technologies in Power Amplifier, 

Linearizer and Phased Array 

Dr. Shi Bo, Institute of 

Infocomm Research (I
2
R), 

Singapore 

15:00~15:30 CP6: Design Of A Triangular Fractal Patch Antenna With Slit 

for IRNSS And GAGAN Applications 

Ms. K. Kavitha, Mepco-

Schlenk Engineering 

College, Sivakasi 

15:30~16:00 CP7: Invited Talk:- Dr. S. Raju, Thiagarajar College of 

Engineering-Madurai 

 

16:00~16:30 Tea break & Lucky Draw  

 

 

 

 

 

 

 

 

 

 



Agilent Papers: 

AP1: What’s New in ADS 2012 and EMPro 2012  

Today’s RF amd Microwave designers are confronted with challenging requirements. Designers must 
design complex IC’s in multi-chip RF modules with multiple technologies. This requires IC’s, package, 
laminate and PCB to be designed together where EM interactions between components and substrates 
can accurately modeled. This is best performed in a simplified integrated design flow. 

This presentation will detail an effective solution to these challenges and will present recent advances 
and breakthrough capabilities in ADS2012 and EMPro 2012 for today’s challenging multi-technology co-
design in RF modules,  System-in-Package (SiP) and High Speed Digital. 

AP2: Integrated Design Flow for Circuit and 3D EM Analysis 

 With ADS2012 and EMPro2012 release, Agilent Technologies offer a very uniquely integrated flow for 
circuit and 3D EM co-design whereby circuit designers can use the new and easy integration of circuit, 
planar and 3D EM solvers with much ease and perform the complex simulations task in an easy to 
understand and use manner. This presentation will present few case studies to discuss the very need to 
have integration between various technologies to solve modern day design challenges. 

AP3: Integrated Electro-Thermal Solution Delivers Thermally Aware Circuit Simulation 

RFIC, MMIC and RF Module designs are becoming increasingly susceptible to thermal problems as more 
functions are being integrated into smaller packages. Circuit simulation is a key design tool but does not 
directly take into account thermal effects that could greatly impact device performance. This webcast 
provides an overview of a new approach to predicting electro-thermal behavior, based on a full 3D 
thermal solver tightly integrated with Agilent Advanced Design System (ADS) circuit simulation and IC 
layout environment. This solution provides accurate, “thermally aware” simulation results, including 
steady-state, transient, and envelope analyses, that account for thermal coupling between devices as 
well as heat transfer through the die and packaging. This solution is directly accessible to circuit 
designers and does not require the export or recreation of design data using separate thermal tools. 
 

AP4: Flexible Test Bench for Radar & EW System Design and Verification 

Emerging applications in radar/EW and satellite comms require excellent signal fidelity, minimal 
distortion, and modulation bandwidths of 2 GHz and higher. During design phase these complex systems 
pose lot of challenges for designers who are limited by Individual tools that often limit the capabilities of 
cross domain design and verification causing system integration failures and delayed project schedules. 
For testing, traditional signal generators can provide the required signal purity but lack the necessary 
modulation bandwidth. One alternative is a wide-bandwidth, high-precision AWG. During the course of 
presentation we shall provide application based demonstration of creating a flexible test bench which 
shall assist designers to design these complex system and validate their algorithms from concept -to- 
implementation level during design phase and use this system bench very effectively during the testing 
phase to enable them to perform near real-life testing in controlled lab environment. 

Also, during the presentation, we shall discuss couple of case studies: Creating multi-target echos 
alongwith Clutter etc for RADAR system testing and 16-channel Multi-Emitter waveform creation 
methodology for a typical EW system testing and validation.  

 

 

 



AP5: Using Agilent EMPro 2012 for RF/Microwave Applications 

EMPro 2012 makes it easier for designers to create 3-D models and analyze the electrical performance 
of packages, connectors, antennas, and other RF and high-speed components. In this presentation 
audiences will get to understand advanced features and values of EMPro platform/GUI overview, EMPro 
geometry modeling/parameterization and multiple (flexible) simulation engines ranging from 2D, Eigen, 
time and freq domain with various EMPro simulation examples. During the presentation and demo you 
can interact with Agilent expert for your 3DEM design challenge and how to make a success in your 
complex design environment. 

 

AP6: Mobile Antenna Lab for Smartphones and Tablets 

Traditional Design of Smartphone/Tablet Antennas (GSM, BT & GPS) depends on cut/paste or 
trimming of copper-tape antennas on the mechanical model of the Smartphone/Tablet enclosure. This 
process is time-consuming and produces large OPEX on top of failure to address critical issues such as 
the coupling of digital noise on the PCB to RF Antennas. As an example, the traditional process 
maximizes the RF Antenna performance for GSM signals, however, it does not minimize the coupling of 
LPDDR2/3 running at 1067MB/s  to GSM Antenna working in the 900MHz band. Virtual-Mobile Antenna 
Lab is an innovative process to design multi-band RF Antennas such as GSM & BT & GPS concurrently 
along w minimization of the coupling of digital noise from critical interfaces such as USB3 (5GB/s with 
2.5GHz clock) to the BT Antenna (2.4GHz). 

 

AP7: A Day in the life of a Memory System Architect 

Memory architects face a tremendous challenge in the design of a memory channel for each of these 
applications. They have to find the optimum compromise between peak-bandwidth, power 
consumption and cost. To do this, successful designers use an advanced workflow and methodology 
supported by accurate modeling of each component of the memory channel. Unfortunately, one 
method can’t do it all, so an integrated toolset is required: Trace and via interconnects on PCBs and 
packages can be modeled quickly and accurately by applying a 3D multilayer full-wave EM solver that 
uses the method of moments; Connectors are best handled using 3D arbitrary geometry full wave 
methods such as finite element method (FEM); Cables are best modeled by measurement-based 
modeling using TDR or VNA measurements; I/O buffers can be modeled either using IBIS, IBIS-AMI or 
netlist-based models in the time domain; Finally SSO noise generated from the memory devices is a 
wide-band phenomena that is best handled using time-domain 3DEM tools such as FDTD. The goal is to 
eliminate the noise on power/ground planes that has deleterious effects such as synchronous switching 
noise and EMI violations. To comply with such EMI standards as FCC or CISPR it is better to fix the 
emission by designing the PDN correctly, rather than being forced to use spread-spectrum clocking, 
because the latter impairs the memory channel performance. 

Agilent Advanced Design System (ADS) offers a unique, integrated workflow consisting of circuit and 
channel schematics and simulation as well as 3D multilayer layout and MoM EM solver. In addition, ADS 
includes a patented convolution engine that lets you add frequency-domain models into a time-domain 
simulation for eye diagram and BER contour analysis. EMPro extends ADS with 3D arbitrary geometry 
drawing environment and FEM and FDTD EM solver. 

 

 

 



AP8: Introduction to EMI/EMC challenge and their solution 

In the multi-gigabit era, passing EMI/EMC specs is increasingly challenging. Discovery of an EMI/EMC 
failure late in the project can force recourse to makeshift solutions that add unit cost and delay time to 
market.  
In this presentation, we explain the causes of EMI/EMC and propose a proactive methodology that we 
dub “Virtual EMI lab.” This method uses EM simulation to identify and mitigate issues early in the design 
when many more design options are available. The “Virtual EMI lab” discipline includes both pre-
manufacture EM simulations and methodology refinement via post-manufacture co-relation against 
measured data from EM chambers and EM scans. Our examples include: trace emission from MA/CMD 
memory, return-current emission on data nets on packages, SSO emission due to Icc(t), and HDMI cable 
emission due to grounding issues between the connector and the PCB. 

 

AP9: Efficient End-to-end Simulations of 25G Optical Links 

Optical interconnect provides superior bandwidth that supports communication data rates above 
25Gbps.  Reliable optical channel analyses require modeling of both electrical and optical components in 
the system. This paper introduces a novel approach to enable efficient end-to-end optical link 
simulations based on the IBIS AMI methodology. SERDES are represented by AMI models and the optical 
channel is modeled with an extension of AMI. Accurate optical models are developed to simulate laser, 
fiber, photo-detector and amplifier and to capture effects of temperature, optical dispersion, 
nonlinearity and noise. The approach achieves interoperability between SERDES and optical models and 
ensures vendor IP protection. 

 

AP10: What’s new in SystemVue 2013.01 for Radar & EW applications 

Advanced radar systems require precise and robust electronic design in order to perform confidently 
within its intended mission.    These systems have to perform in environments with interference, 
jamming, and other “real world” uncertainty.    Understanding how actual HW will perform in such 
environments is difficult if not impossible during the design and validation phases of new systems 
development, without costly facilities and complex measurement systems.  

This paper will explore and demonstrate solutions for Radar and EW systems from Agilent Technologies. 
The solutions are built around a “simulation” core for the modeling of complex RADAR clutter 
environments, generation of actual “real world” waveforms that include potential design and 
environmental impairments, and analysis of systems performance with actual statistical metrics for 
sensitivity, selectivity, dynamic range, false alarm rate, detection rate, and estimation of range, velocity 
and angles.  The methodology for system performance evaluation also can be extended to EW 
systems.  Examples in the presentation will include not only Radar systems, such as DAR with 
Beamforming, Pulse Doppler (PD) radar, FMCW radar and SAR, but also Virtual Flight Testing of Radar 
System.  

Analytical Graphics Inc’s (AGI) STK software is used to model the flight scenario and the characteristics 
of the signal path(s) including Path Loss, Doppler, 3D aircraft aspect Radar Cross Section, aircraft 
dynamics, and the actual terrain of the mission airspace.  

 

 

 



AP11: FPGA Designs using Agilent SystemVue 

SystemVue is not only a great platform for performing system level simulation but also offers capability 
for quick FPGA design and implementation. During this presentation we shall present SystemVue’s 
capability to support fixed point signal processing design and FPGA implementation with a live case 
study to demonstrate the accuracy of simulation versus measurement on Xilinx Virtex-V FPGA 
development board. 

 

Customer Papers: 

CP1: Pre-fabrication evaluation of the DVB-C/T Front-end using ADS 

A front-end wideband filter plays an important role in DVB-C/T tuner’s performance, if designed poorly 
it would affect tuner’s performance drastically. Changing components based on experience would help 
but would not give a correct idea about the linearity & phase delay of the new solution.  

ADS EM/Circuit co-simulation helps bridge the gap between designed component level filter and the 
actual PCB product. In the present case study ADS direct link with Cadence Allegro was utilized to import 
the PCB layout of the filter and co-simulate and co-optimize the filter component values for intended 
filter performance. This flow was first tried on the existing designs to correlate the co-simulation results 
vis-à-vis measured results. 

The presentation will show the results obtained in simulation and actual measurements done on a filter 
PCB and demonstrate the good correlation which is achieved using this flow. Presented flow allows 
designers to obtain 1st pass success and shortening time-to-market. 

 

CP2: System Simulation of Ka-band Data Transmitter using Agilent SystemVue 

Remote sensing satellites and deep space missions are being equipped with a wide variety of scientific & 
optical payloads which are operated to their maximum potential. A vast amount of data is generated, 
which is required to be stored and downlinked, during the short spans of ground station visibility in each 
orbit. Thus data transmitter package play crucial role in any remote-sensing mission. Advanced payload 
require increased data quantity to be transmitted, hence new communication techniques are being 
explored to increase the bandwidths, and  broadcast data in an efficient and secure manner. Ka-Band 
Data Transmitter development targets to meet requirements of high–data rate transmissions (upto 
3.75Gbps), through the following techniques: 

 1. increase in transmission frequency 

2. implementation of higher order digital modulation techniques 

3. incorporating multiplexing techniques like polarization diversity, to enable frequency reuse 

System level designs and end-to-end simulations were carried out, to validate the design, ensure 
implementation feasibility, identify RF non-linearity issues, draft specifications for constituent circuits, 
and eventually troubleshoot and propose workarounds or alternate schemes to tackle design flaws. The 
simulations catered to 3 important aspects of Data Transmissions: a. Carrier Generation; b. Modulator 
Implementation; c. Effect of non-linearity and channel on modulator performance. A detailed 
discussion on the various aspects & issues encountered during the simulation of Ka- Band Data 
Transmitter system is the scope of the presentation. 

 

 



CP3: Advanced RF technologies in Power Amplifier, Lineariser and Phased Array 

This talk presents some of our research works on new RF transceiver technology in I2R. It is consists of 
two parts: efficient microwave high power amplifier design and linearization work as well as millimeter 
wave beam steering.  

Microwave high power amplifier (HPA) is a crucial element of wireless transmitter systems, aimed to 
increase the power level of the signal at its input up to a predefined level required for the transmission 
purposes. Increased commercial use of satellite terminals, broadband wireless communications and 
high-data link has created a strong demand for Ka-band high power amplifiers (HPAs) coupled with high 
power efficiency and good linearity performance. With the desired power level cannot be achieved by a 
single solid-state device, power combining technique provides a viable solution to the realization of 
HPAs at Ka-band. Further, linearity and power efficiency of microwave HPAs are of major concern and 
have always been counter opposing design goals. At Ka-band, power is both difficult to generate and 
expensive. To meet the stringent linearity requirement without largely sacrificing output power and 
efficiency, linearization is the only solution. Our research work at I2R have been focused on developing 
novel efficiency enhancing architectures, low cost power combining techniques and linearization 
schemes for microwave HPAs. In this presentation promising design techniques will be discussed. 
Simulation and experimental results will be presented to demonstrate the effectiveness of efficiency 
enhancing techniques in the design of microwave HPAs to improve power efficiency and linearization as 
well as novel transmitter architectures in improving system linearity performance. For example, tested 
on an in-house developed 15W Ka-band solid state power amplifier (SSPA), it is shown that with 
linearization 15-25 dB linearity improvement is achieved for 64-QAM and 8-tone signals. While meeting 
the required linearity, this will lead to significant increase on the output power and efficiency, compared 
to the conventional back-off method. 

Recent efforts from government agencies and international bodies to improve road safety using lane-
departure-warning system, etc has triggered the need for better sensors. The automotive industry has 
to cope with more complex requirements so beam scanning is important for enhancing the performance 
of automotive radar. A typical solution for 76-77 GHz automotive radar exploits RF beam switching or 
mechanical positioned to scan beam, but there are some constraints in the performance and cost. We 
have developed an injection-controlled charge pumped phase-locked loop (CP-PLL) circuit for beam 
scanning in automotive radar. A new 76-77 GHz phased array system has been implemented using this 
technique. The results from our simulation and measurements demonstrated the feasibility of the 
proposed concept. 

 

CP4: Optimization of Wilkinson Power Divider for High Isolation using ADS 

Power division is always required in most of the communication systems. However, the design of a 
power divider in many applications particularly with a high isolation is a challenge. The proposed power 
divider is based on microstrip topology with symmetric division of the RF power. Generally, the multi-
sectioning of the Wilkinson power divider is used to enhance the VSWR bandwidth but in the proposed 
design this multi-sectioning concept of the Wilkinson power divider is used to increase the isolation 
between the output ports in the desired frequency band of operation with appropriate optimization 
methodology. Initially the power divider is designed as per conventional Wilkinson power divider 
equations and is simulated using Circuit Simulation tool of ADS. The dimension parameter of power 
divider is then optimized using Optimization cockpit to achieve desired high isolation. After achieving 
the desired results, optimized power divider is then simulated in Momentum to obtain accurate results. 
Momentum results show that earlier optimized results in circuit simulation are not actually achieved. 
Further optimization is then carried out using EM-cosimulation. By using this optimization methodology 



the desired high isolation of the power divider is achieved. A yield simulation has also been carried out 
by specifying the tolerance value of the resistors to compute an estimate of the yield. 

 

CP5: GaAs MMIC Multi-port Switch Design for Microwave Control Applications 

Modern day microwave complex subsystems require higher order single-pole-N-throw (SPNT) switches 
to simplify the architecture where Multi-throw switches find wide applications. GaAs based MMIC 
switches are desirable since these switches offer advantages in terms of low power consumption, high 
switching speeds and simplified bias networks. 

A MMIC SP4T Absorptive Switch in X-Band with GaAs MESFET as switching device with port-to-port 
isolation > 35dB is designed and fabricated. The design methodology utilizes multiple switching devices 
in series-shunt configurations to obtain a high isolation while input/output matching is done with 
lumped components. The OFF-port is terminated on-chip with 50 ohm to achieve return loss >10dB. 
MMIC design and simulation based on GAETEC PDK is carried on ADS.  

Complete EM analysis of the measuring structure is done for real world scenario. EM Co-simulation of 
the circuit has been done using momentum for accounting coupling and parasitic effects.  The circuit is 
realized on 200um GaAs substrate in chip size of 4.0x2.3mm2. 

 

CP6: Design of a Triangular Fractal Patch Antenna with slit for IRNSS and GAGAN Applications 

Global Positioning System (GPS) is a satellite based navigation system based on radio ranging techniques. 
The Global Positioning System (GPS) provides location and time information of the targets by receiving 
the signals from GPS satellites. For Safety of Life applications (SOL) such as aviation the integrity, 
accuracy and availability requirements are significant for more stringent approaches of any aircraft. On 
considering the Indian scenario GPS alone cannot satisfy the reliability, precision and accessibility 
requirements. Integrity is not guaranteed, since all satellites may not be satisfactorily working at all 
times. GPS Aided and Geo Augmented Navigation (GAGAN), a satellite based augmentation system for 
India, erect over the GPS system is projected to provide the flawless navigation support over the Asia-
Pacific regions. Signals received by the GAGAN Receiver is having a frequency band of L1 (1575.42MHz), 
L5 (1176.45MHz). An innovative proposal is being implemented for India based on a unique 
concept of using geo-stationary satellite for navigation applications. The system is named as IRNSS 
(Indian Regional Navigational Satel lite System. The IRNSS would provide two services. One with 
the Standard Positioning Service open for civilian use and the other service is the Restricted Service, 
encrypted one for authorized users (military). IRNSS signals consist of a Special Positioning Service and 
a Precision Service. Both will be carried on L5 (1176.45 MHz) and S band (2492.08 MHz). Design of 
IRNSS antenna at user segment is necessary. In this paper a design of triangular fractal patch antenna 
with slit is proposed for both IRNSS and GAGAN applications simultaneously using ADS software. In this 
paper a circularly polarized equilateral triangular fractal patch antenna with slit is designed. The 
proposed antenna is designed based on substrate thickness of h = 3.55mm and the dielectric constant of 
εr = 4.8. To produce the circular polarization the feed location of the antenna has been selected. The 
self-similar property in antenna exhibits multi-band resonant frequencies. These specifications   should 
be satisfied at the frequency band L5 (1176.45 MHz), L1 (1575.42MHz) and S band (2492.08MHz). The 
proposed antenna has a single feed nearly equilateral triangular patch antenna with slit for obtaining 
circular polarization. For  multi-band  properties  of  antenna fractal geometry has been incorporated 
in nearly equilateral triangular patch with  slit  of  the  same  dimension  and  their  size  reduction  in 
comparison to conventional triangular patch. The fractal antenna depends on the largest and the 
smallest shape exits in the antenna structure for its frequency coverage and based on the height ratio, 



frequency allocation in done. The location of feed is selected to generate the circular polarization. 
The obtained antenna parameters are to be compared with other existing antenna parameters for its 
efficient convention. 

 

Looking forward to your participation, 

 

Warm regards 

 

Gautam Awasthi 

India Marketing Manager 


