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Objective:  To maintain a technically challenging workload with a variety of clients designing  RF and microwave circuits and systems.  
Professional Experience:  
RFdude.com LLC 5/2008-present
President/Consultant

Provide engineering design consulting services to wireless, defense, aerospace, broadband industries.

Bosch Security Systems (Fairport, NY) 2/2005-5/2008
Principal Microwave Engineer & RF/Microwave Engineering Group Manager (from 11/2005)
Involved in the design of microwave motion sensors and short range wireless devices.  Responsible for some long term R&D efforts as well as product development and manufacturing support for microwave sensors.  Manage a small engineering team responsible for microwave sensors and short range wireless hardware. 
Titan Corporation, CEWD East (now L3-Linkabit), Rochester NY 2/2004 – 2/2005
Principal Engineer, RF

At Titan Corporation I worked primarily as a technical contributor responsible for one subsystem of a tactical radio product in the VHF frequency range.   I was also involved in field testing and proposal work for some VHF/UHF data link projects.
Microwave Data Systems, Rochester (now GE MDS) NY 6/1995 – 2/2004
Principal Engineer, RF / Microwave Design 7/1999 – 2/2004.  I previously held positions as Senior Development Engineer and Development Engineer.
I led small teams or worked as an individual on designs for broadband wireless internet access and point-to-point radio.  I participated in a number of multi-site projects providing the RF engineering to other divisions of the company.  I mentored a number of engineers when they joined the company or needed advice or other assistance.
Design Experience:
· Circuit Level (some just R&D projects):

· LNAs, general purpose buffers, and linear power amplifiers from DC- 6 GHz.
· VCOs 10- 4500 MHz, and DROs at 5.4 and 9.3 GHz  A number of low noise VHF and UHF VCOs for FSK products and IF sections in microwave designs.
· Many traditional low noise synthesizers and one unique 4.4 GHz synthesizer.

· A number of passive FET mixer designs from 70 MHz up to 11 GHz, some active mixers for s-band.

· A number of different microstrip bandpass, band reject, and lowpass filters from 2- 32 GHz.
· Variable attenuators, multipliers, detectors, and couplers.
· Bias Circuits, AGC and power control loops, and power supply circuitry.
· Proficient with Linear, Harmonic Balance, and Planar/3D EM simulation tools for circuit design.
· Some experience designing small patch antenna arrays at in the 9-11 GHz region as well as some wideband planar antennas.

· System Level:
· Extensive self-motivated impairment analysis with QAM, OFDM, and some with FSK/FM modulation.  A great deal of time was spent studying phase noise and linearity requirements for QAM.
· Developed a relatively novel “plug and play” modular hardware/software architecture for point-to-point radio to minimize costly interconnects and complicated interfaces.  I wrote protocol specifications and coded firmware to demonstrate the concept.
· RF architect for a multi-band 5 GHz point-to-multipoint broadband wireless Internet radio.  Previously designed a high performance, low cost 3.5 GHz BWA transceiver system (full duplex linear upconverter & downconverter).
· For system level analysis I am proficient with many tools that I have created (such as cascaded linearity and phase noise analysis).  I am also skilled in MathCAD, Octave (similar to Matlab but free software), and SPECTRASYS.
Consulting Experience (small sampling of the work done by RFdude.com LLC):
· Participated as an external reviewer on NASA’s new horizons uplink and downlink programs (reviews were at John’s Hopkins University Applied Physics Lab where the design was being done).  New Horizons is a program sending a satellite to Pluto.
· Worked with a major RF CAE vendor to provide beta testing and application (note) development and provided key input for new products in development.

· Helped a client with a few projects in the CATV distribution market.
· Worked with a client to understand a spurious problem in a digital transmitter, improve PWB layout, and improve RF system design.

· Helped an amateur radio kit supplier with a VHF VCO design.

· Analyzed a “synchronization” PLL for a high speed optical networking system.
· Worked with a few clients on feasibility studies for wireless systems
· Propagation/interference studies & measurements.
· Worked on clients in the wireless networking and defense industries with circuit level designs.
Notable Technical Projects completed as personal projects:

· Software/Tools (some available at http://tools.rfdude.com) :

· Smith chart program, PIC programmer, 68HC11/PC bootloader & debug monitor, and utilities that automate RF measurements through GPIB.  All PC software written in GNU C or Visual C++.
· A number of embedded controller projects such as a field programmable synthesizer loader in a $1 8-pin flash microcontroller.

· MathCAD PLL analysis worksheets (a compilation with some original work).
· MathCAD filter synthesis worksheets, Excel coupler “solver” for coupled line synthesis.
· Excel spreadsheets for cascade analysis of NF and IP3.  These also include what I consider a unique treatment of broadband TX noise and “RX IP3 vs. offset frequency” to show the effects of filtering in linear frequency conversion chains.  Effects of “delayed” AGC also analyzed.  
· Wrote an original version of “ham code” for an MDS radio platform – included microcontroller and DSP work, including communications between the two processors.  This allowed the use of the FSK data radio platform as a voice radio.  For this I implemented a polyphase FIR filter for RX and TX sampling.  Other functions were squelch, subaudible tone encoding, memory channels, a TX power ramp, pre/de emphasis, voice clipping, and a very simple calibration/debugging interface.  The main user interface was in the form of a flexible command line parser. 
· Turned an MDS radio platform into a DSP audio filter and Morse memory keyer.  Filters were based on a previously published design on a different platform (fixed BW FIRs, an LMS autonotcher and denoiser).  The memory keyer took commands from either a command line or by decoding Morse sent to it.  The memory keyer was even usable with a straight key.
· Wrote initial (extremely limited) firmware for a new MDS radio product over a weekend to enable early testing of hardware (synthesizers, line interface chips, transmitter keying) and to give the software team more time.  
· Hardware:
· Crude 12-24 GHz doubler.  10 GHz LNA, filters, and passive FET mixers.
· 28 to 144 MHz and 144 to 50 MHz transverters
· Wideband VHF-UHF LNAs. (~1dB NF from 144-1296 MHz).
· Stand alone, compact, frequency synthesizer (VCO, PLL, microcontroller firmware).
· Numerous embedded controller prototypes to develop reusable “driver” firmware for keypads, LCD displays, optical shaft encoders, etc.   Also designed a 5-transistor parallel port driven PIC programmer.
· Phase noise test set – ongoing project not yet completed.  This is based on the delay-line discriminator technique and uses an embedded data acquisition system that ships data back to a PC application in real time through a USB interface (all hardware and software original). 

Publications:
· “Accurate Phase Noise Prediction in PLL synthesizers”, Part I, April 2000, Part II, May 2000 in Applied Microwave & Wireless.


· "Simulating a discrete GaAs FET power amplifier" January/February 2003 Microwave Engineering Europe.
· Agilent sponsored webcast “Design Techniques for First Pass RF Board Design” through Techonline (1/2008)
Education: 
· BSEE, Rensselaer Polytechnic Institute, June 1995.
· Short courses in RF, Antennas, DSP, EMC, communications, DFM,  and Triquint GaAs Foundry training.  Two days training on Ansoft HFSS. 
Accomplishments:

· Amateur Radio Extra Class License: WS2B.

· Eagle Scout, Boy Scouts of America.
Hobbies/ Interests:
· Gardening: primarily chiles

· Amateur Radio VHF/UHF/microwave contesting & microwave equipment construction.
· Outdoors (Fishing, downhill skiing, vacationing in the Adirondacks).
· Amateur machinist, casually learning basic welding and other metalworking skills.
· Member of IEEE (MTT, AP, CES, UFFC societies).
