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EXPERIENCE HIGHLIGHTS
Over twenty-five years of design experience, including fifteen years of language-based hardware design and twenty years of project management.

Trained dozens of engineers in the art of language-based design for synthesis and behavioral simulation. 
A sample of the products designed:
· A high-speed quad communications controller for real-time industrial control systems
· A dual port gigabit PCI card for moving large packets

· An OC3 capacity packet/cell routing chip for VoIP applications (two patents pending)
· A digital camera and PCI frame grabber used for the inspection of silicon wafers

· PCI target and initiator interfaces for a fax-on-demand product (RTL cores and behavioral models)
· An industrial, portable infrared camera

· An embedded binocular machine vision system
· A spread spectrum clock generator and controller for an automotive audio amplifier
· An enhanced RACEwayTM linked-list DMA engine for a real-time flight simulator display
· A real-time control system for the repair of memory wafers
· The target detector and tracker for a commercial marine radar 

· SIMD and MIMD image processing systems and frame grabbers
· A general purpose chipset for an IDT (MIPS R3000 derivative) RISC microprocessor
Direct experience designing the following ASIC and FPGA technologies:
· FPGA: Xilinx Spartan6, Spartan3E, Spartan3, Spartan2, Spartan, Virtex5, Virtex 4, Virtex II, Virtex, XC4000, XC3000, XC9500
· FPGA: Actel ProASIC3, ProASICPlus3E, ProASICPlus, Altera Cyclone II, Flex10K, MAX7000, Quicklogic, Lattice

· ASIC: Toshiba and Samsung gate arrays

Direct experience designing to the following processors and standard buses:

· Processors: ARM, PowerPC, MIPs, 68K, x86 families, Microblaze, Picoblaze 
· DSPs: SHARC, ADSP-2100, TMS-54x, TMS64x families
· Interconnects: PCI Express, PCI, VME, VXI, RACEway, I2C, I2S, SPI, S/PDIF, AES/EBU (AES3), MADI (AES10), Controller Area Network (CAN)
Tools:
· Xilinx, Actel, Altera, Lattice place and route tools
·  PlanAhead, SOPC Builder
· Precision, Synplify, Magma, XST synthesis tools

· Modelsim Simulation

· Matlab / Simulink with Xilinx System Generator for DSP

· Mentor / Viewlogic (ePD) schematic capture

EMPLOYMENT  HISTORY

Verien Design Group, LLC, Concord, MA (formerly V-Integration) – Oct 01 to present
· Designed a 5-board platform which can be configured to be three different products: a scalar atomic magnetometer, a gyroscope, and a SERF magnetometer.  Based on a Virtex-5, this FPGA contains 36 custom lock-in amplifiers, several DDS generators (Coregen generated and custom), a hardware least squares line fit, 240 MHz A/D interfaces, and much more (30K logic cells).  Based on the LPC3240 ARM processor running Linux.

· Designed a COM Express carrier with 10 Controller Area Network (CAN) interfaces, PCI Express DMA, and other I/O interfaces based on the Spartan-6.  This board is now used on five of Boston Dynamics robots.

· Designed a PCI Express (Virtex-5) card used to control the Petman robot.  This card is in a COM Express form factor and contained 10 Controller Area Network (CAN) interfaces to communicate to the robot axes using PCIe DMA, an interface to an Inertial Management Unit (IMU) through dual ring buffers implemented in hardware, and various other I/O interfaces. 

· Designed a mixed signal real time interface card for motion control systems with 500 Mb/sec real time link, four A/Ds for analog (sine/cosine) optical encoder interfaces, LVDS trigger input and output, six channels of differential analog input (A/D), eight DAC output channels, I2C, power supplies and mayday timer.  The data link layer and link initialization are implemented completely in the FPGA (XC3S1600E).

· Designed a MADI (AES10) based audio amplifier with 48 surround and 8 subwoofer channels,  S/PDIF and mic/line inputs.  The design consisted of an Altera Cyclone II FPGA, 8 CODECs, three sample rate converters, temperature sensing fan controller, and multiple power supplies.

· Designed a robot controller card consisting of PCI interface and quad Controller Area Network (CAN) buses with four acceptance masks/filters per interface.  This is an embedded design with CompulabTM Computer On Module mounted to the board and providing the CPU and general purpose I/O.  The physical interfaces for the I/O were provided on this board: VGA, Ethernet, USB, serial, and IDE.
· Designed an image processing chip (XC4VSX55) used in a CAT scanning system for baggage explosives detection.  Methdology used for the project was mixed VHDL and Matlab/Simulink blocks using Xilinx System Generator for DSP.  The chip provided in excess of 1.5 GBytes/sec of bandwidth to DDR2 memory.

· Designed the image processing pipeline for a cardiac ultrasound machine.  The low-cost Spartan3 device (XC3S1500) provides 17 1D and 2D processing stages and runs at 160 MHz (40 MHz sample rate) with integrated bursting PCI initiator and target interfaces.  The design was regression tested against a working C model 
· Designed a TDM to MADI (AES10) audio bridge for bidirectional transfer of up to 64 audio channels to/from a digital audio workstation.

· Architected and designed a high-speed quad communications controller on the PCI bus for distributed motion control systems.  The card provides four high-speed links for reliable packet communications, eight linked-list DMA engines which provide real-time scheduled transfers, and nanosecond-class synchronization for distributed real-time control operations.
· Designed with a team of four an active vibration isolation system consisting of: character-based display, optical encoder interface, A/D and D/A interfaces, MOSFET motor drivers, power supplies, and integration and software for a Picoblaze embedded microcontroller. 
· Designed a spread spectrum clock generator with control state machine for a 300 W car audio amplifier.
· Designed a two port, 1.3 Gb/sec optical link for the PCI bus.  Performed header encapsulation, CRC, and demand mode DMA to achieve a measured 220 MB/sec.
· Designed and verified the design of various machine vision products, such as frame grabbers capable of performing simultaneous acquisition from four cameras and transferring to host memory using scatter/gather DMA. 
· Designed the PeopleSensor binocular camera and embedded vision system for a security application. 
· Designed two FPGAs used to implement a programmable MEMS tester and which provided: a microprogram sequencer with custom instruction set, programmable SPI port, manchester encoded asynchronous comm. port, quadrature encoder interface, programmable event counter, and a general purpose VXI interface with plug-and-play autoconfiguration. 
· Designed an FPGA for a laser servo controller that interfaced an ADSP-21065L (SHARC) and two ADSP-2186 DSPs to a variety of A/D and D/A converters.  The FPGA generated a real-time servo loop and DMA transferred data between the processors and I/O. 
· Designed a laser modulation FPGA which contained a quadrature encoder interface, various timers to control the laser rate, and other “glue” interface logic. 
Anatel Communications, Peabody, MA – May 00 to Oct 01
· Architected and designed a VoIP gateway chip capable of routing UDP/IP packets between up to 512 multi-core DSPs, two on-chip Ethernet MACs, and a PowerPC 750CXe host processor.  Developed to exceed OC-3 VoIP traffic without requiring specialized network processors.  The chip performed packet parsing, encapsulation with proprietary header, and routing to the destination ring buffer in DSP or PowerPC memory.  Contained a PowerPC 750CXe master model capable of achieving 400 MB/sec.  The VoIP chip design routed over 100,000 random packets in simulation, before the project was cancelled and the company shut down by the parent (Analogic).  Two patent applications have been filed for the technology.
Papillon Research, Concord, MA – October 93 to May 00

As a co-founder and the technical principal of this small design services company, managed most of the projects including the scheduling and generation of fixed price quotations, trained all engineers in VHDL, FPGA and ASIC design, synthesis and simulation techniques, and worked with many of our clients to architect their products.

· Designed custom PCI initiator and target cores along with pseudo-code based behavioral models for a telecomm product.  The product performed DMA transfers of codec data to and from PC host memory.  (for Brooktrout Technology)

· Architected and managed a team in the design of a CCD-based camera and PCI frame grabber used for the inspection of silicon wafers during fabrication.  The camera was a self-cooled 1” x 3” x 2” box and contained four DACs, a successive approximation ADC, all CCD timing generation and a 30 foot proprietary differential interface to the frame grabber.  The frame grabber interfaced to four cameras and performed image processing on four live video streams before DMA transferring the data to host memory.  The digital portion was comprised of two Xilinx FPGA designs – one for the camera and one for each frame grabber.  Image processing algorithms previously performed on a Pentium were ported to the hardware.  (for Leybold Inficon)
· Re-targeted ASICs for the design of commercial marine radar products.  Re-designed the target tracker, target detector and target simulator, which occupied a 6U VME card, into a Xilinx Virtex FPGA and one 100 MHz ZBT SRAM.  In order to ensure compatibility with the original product, the manufacturing diagnostic, implemented as a database in C, was ported to VHDL to regression test the FPGA. (for Raytheon Marine)

· Managed and designed with team of two, a digital servo subsystem for a laser-based memory repair system. The end product has a price tag that exceeds $1M and is used to disable bad rows and columns in memory wafers and enable redundant rows and columns.  The project consisted of three FPGA designs (one Altera and two Xilinx) and two board designs which implemented a microprogram sequencer with custom instruction set.  Instructions are loaded from the VMEbus into dual-ported SRAM and executed on the FPGA to track and control the laser and various sensors.  The three boards communicated via proprietary differential interfaces and generated the real-time servo loop in hardware (for GSI Lumonics)

· Designed VMEbus master behavioral model and slave interface synthesizable core. The core is fully configurable via VHDL generics for VME address and data space (A16, A24, A32, D16, D32), user-defined decode and with programmable wait states per region, user-defined strobe generation, and more.  Behavioral master model consisted of pseudo-code stimulus generation, random timing generation, and various data pattern generators. (for Johns Hopkins University)

· Performed an ASIC to ASIC re-target of this company’s main DSP interface ASIC for their flagship fax-on-demand product. (for Brooktrout Technology)

· Designed the focal plane array timing, memory interface, and host interface (80x86) for a portable industrial infrared camera.  Defined the focal plane array timing to operate in both PAL and NTSC formats.  The camera provided a programmable correction for each pixel of the array (for Inframetrics, now FLIR)

· Designed an I2C master core cabable of performing multi-master arbitration in compliance with the Philips standard.  Core designed to operate off of a wide variety of clock frequencies for ease of instantiation into the target.  Developed under contract for Memec Design Services and is currently on sale on Xilinx website as the “XF-TWSI”. (for Memec Design Services)
· Designed with a team of two, a linked-list DMA engine (Actel, Quicklogic, and Altera FPGAs) for a real-time flight simulator display on the RACEway. (for Mercury Computer)

· As part of the verification team, performed device verification for a printer controller ASIC. (Phoenix Technologies)

· Developed a pseudo-code bus functional VHDL model of the R3051 family of RISC processors from IDT.  The model could be reconfigured via a VHDL generic to perform as the R3051, R3052, R3071, R3081, or R3042 processors.  
Visual Technology, Westborough, MA - April 92 to October 93

· Architected and designed with a team of three, a chipset for the R3051 family of RISC processors for use in a family of X terminals.  The chipset contained VRAM memory interface including serial transfer for acquisition and display, dual-frequency processor interface, programmable I/O controller designed to provide a glueless interface to a wide variety of peripheral I/O chips, programmable video sync generator, mouse and keyboard interfaces, sound interface, and more.  Shipped over 100,000 units in first pass silicon. 

Number Nine Computer Corp., Cambridge, MA - March 89 to April 92

· Designed a pixel formatting ASIC for a true color, high-end PC graphics product. The product shipped through its production life (low tens of thousands) in first pass silicon.

· Responsible for project management and design of a high-end PC graphics product.  Provided board-level design and verification modeling for the two ASICs.  
· Designed 2-board 1280 X 1024 true color product with live video in a user-defined window. 

· Developed a C-based diagnostic language for testing and debugging all Number Nine products through the use of hierarchical script files.  The language provided features for both engineering debug as well as high-volume manufacturing and was used by both.
Androx Corp., Canton, MA - April 87 to February 89

· Responsible for design of single-board, VME-based MIMD image processing system containing four DSP processor nodes with 2D ping-pong imaging caches and DMA engines.  Designed pipelined shared memory system, VME master/slave interface, graphics subsystem, image acquisition, and processor interface. Wrote multi-tasking diagnostics for the image processor in ADSP-2100 assembler.

Sept 86 to March 87, extensive travel in the islands of the South Pacific.

Automatix, Inc., Billerica, MA - May 82 to September 86

· Responsible for architecture, design, and project management of 5-board, 16-processor M-SIMD image processing system for the VMEbus.  Architected custom SIMD ALU cell optimized for common image processing algorithms. 

· Designed real-time, 68000-based industrial robot and machine vision systems. 

AWARDS   
   
One U.S. patent for a memory interface, two patents pending for VoIP packet processor.
