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Compendium of Projects Pankaj Ahirwar



Current Projects (Center for High Technology Materials, Albuquerque, New Mexico, USA) 1) Currently working as Research Assistant, responsible for wafer growth on CVD diamond film, characterization of grown material. The polycrystalline semiconductor material is grown on thin film of CVD diamond through Molecular Beam Epitaxy , the MBE makes it possible to accurately control the thickness of layer as well as in situ characterization of polycrystalline material is possible through RHEED(Reflection High Energy Electron Diffraction) characterization. This technique can be useful in many applications such as high efficiency solar cells, high performance (frequency) FETs and LASER devices which are thermally quite robust.



Previous projects 1. Physical Design, Power Optimization and Timing closure for Digital Radio Processor W-Lan (DRPw) -Texas Instruments, 2007 Team: DRP Digital Design (Wireless India Design Group, TI India) This Digital radio processor is an essential component for number of single-chip solutions for wireless handsets being developed by Texas Instruments for next generation hand held devices.



DRP™ technology is a software defined RF Transceiver that integrates with the Digital Baseband to produce world’s first single chip phone solution. The main challenge in the project is achieving a highly competitive area target with state of the art power management techniques in the 65nm domain. Being a design with over a million gates, the complexity involved in analysis and layout is enormous. I am presently working on analysis of the architecture from the perspective of logical synthesis, timing closure, power optimization and physical layout.



2. Logic synthesis and Timing closure for FM Core – Texas Instruments, 2006-07. Team: DRP Digital Design (Wireless India Design Group, TI India) This FM core is part of TI's WiLink™ 6.0 mobile platform which offers WLAN, Bluetooth® and FM cores integrated into a single chip. The WiLink 6.0 single-chip solutions are manufactured in a 65-nm CMOS process an use TI's DRP™ technology .I worked on logic synthesis and timing closure of various sub blocks in this FM functional core followed by top level STA and SI closure for chip.



3. Timing closure and Physical design of DSIPHY (Multi power domain ISP Core), 2006-07 Team: DRP Digital Design (Wireless India Design Group, TI India)



The integrated Image signal processor forms the core of image processing applications for OMAP™ 3430, the dsiphy sub block allows for image quality enhancement while reducing external components, lowering system costs and lowering system power. The most challenging part of this design was presence of multiple power domains and combining them into a single chip while managing power consumption efficiently. I implemented the design through various power management techniques such as SmartReflex™ to reduce the active and leakage power. I was also responsible for the complete timing analysis of the design.



4. Design of Low Power Multiplexer based Adder – IIT Roorkee, 2004-05. Project Guide: Dr S. Sarkar, Department of Electronics and Computer Engg. IIT Roorkee This project was undertaken as a final year thesis, to apply the concepts of VLSI circuit design which I had acquired over the undergraduate course in a practical realm .The project deals with VLSI application specific integrated circuit (ASIC) design of Multiplexer based full adder. The important property of circuit designed is reduced transition activity and charge recycling capability. The circuit has no power supply connections (Vdd and Gnd), leading to noticeable reduction in power consumption and overall layout area. This provided not only an in-depth understanding of the low power design in CMOS , but also a great scope of innovation and exploration. For all designs and testing 2.0 um SCNA MOSIS technology and CAD tools provided by Tanner Research Inc. were used.



5. Distributed Communication and Control Systems Implementation. National Thermal Power Corporation, New Delhi, India, 2004



NTPC is the sixth largest thermal power generator in the world. I worked as a team member in Automation, Control, VLSI applications and Instrumentation Unit in power plant. The major task assigned was implementation of Distributed Communication and Control System using D620i Programmable controller provided by Siemens Corporation to monitor power plant operations. I came up with novel idea of interfacing D620i serial communication interface with LAN at NTPC bringing the data outputs to every computer connected to the network. I also took technical training sessions for employees educating them about functionalities of this controller. 6. Video Streaming Client/Server application, IIT Roorkee, 2004. Project Guide: Dr S. Gupta, Department of Electronics and Computer Engg. IIT Roorkee



Implemented a Video Streaming Client/Server application (In Java) under the Guidance of Dr. Sumit Gupta (Lecturer, Department Of electronics and Computer Engineering, IIT Roorkee) .The application can be used for efficient and reliable transfer of real time media across the networks. Video Server and Client communicate with each other using Real-time Streaming Protocol (RTSP) and send payload using the Real-Time Protocol (RTP).
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