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SUMMARY

Hardware/Software Engineer. BSEE/MSEE with 18 years experience across Hardware, Firmware, Software, and FPGA/ASIC areas.

SKILLS

· Hardware : FPGA and ASIC design using VHDL, Verilog, ModelSim (MTI), Synopsys FPGA Express, Xilinx Foundation, Altera MAX+plus II and Quartus II. Microprocessor-based design with 68xxx, 80x86, 8051/8031, and MIPS. Board-level design with data acquisition, video/audio processing and interface, ISDN PRI/BRI, etc. Use of lab instruments including Emulators, Logic Analyzers, Scopes, etc. Especially skilled in blending together hardware and software within a system.

· Software : Fluent in C/C++, Tcl/Tk, Visual C++, and Assemblers. Experienced in Real-time/Embedded programming including Cross-compilers, and debuggers. Experienced in programming GUIs(Visual C++, GTK, and Tk). UNIX/Linux skills including SHELL, PERL, AWK, etc. Knowledgeable in Digital Signal Processing, NetBIOS, and TCP/IP.

WORK HISTORY

ATI Technologies Inc., Markham, Ontario, 01/04 - Present, Senior Video Firmware Engineer

Developed Linux drivers for ATI Xilleon-based DTV systems, including Set Top Boxes and TV sets. The components on which I have worked include video capture, video and graphics overlay (processing), and display (SDTV and HDTV encoders).
Developed and implemented a new Genlock algorithm which phase-locks an output video to its reference that could be either an input video or another output channel. The adaptive sliding mode control approach was introduced to this new algorithm.

Designed and implemented a video buffer management method in the drivers, which allows the application program to use more than 4 video frame buffers for capturing video. Xilleon chips only provide 4 registers to hold pointers to video buffers, which is not enough for some applications.

Reviewed and brought up the reference designs. Resolved customer reported problems.

Leitch Technology International Inc., Toronto, Ontario, 10/97 – 01/04, Senior Design Engineer

Project lead for a video encoder that converts a D1 digital component video signal to analog composite video signals. Created all engineering specifications and schematics. Wrote VHDL files for the CPLD and three FPGA chips (Xilinx Spartan2E 300). Simulated most VHDL files with ModelSim.

Project lead for a Digital Test Signal Generator. Architected development of a digital test signal generator, that outputs an SDI digital video signal with audio embedded and EDH inserted, a black SDI video signal, Digital Audio Reference Signals (DARS), both balanced and unbalanced AES audio signals. Used VHDL, ModelSim, Synopsys FPGA Express, and Xilinx Foundation to design, simulate, and synthesize FPGA. Used C language for firmware. Used Xilinx XCV300, Motorola DSP56303, and Philips P90CL301 (software compatible with MC68000) on the board.

Project lead for a Video Genlock Board. This board can lock the output time code to either a composite video signal or GPS. Developed hardware architecture and design specifications. Designed and synthesized the FPGA, using Synopsys FPGA Express and Xilinx Foundation. Used Xilinx XCV300 on the board.

Project lead for a 17x17 2-D digital video filter with edge enhancement function. Developed architecture and design specifications. Used VHDL, Altera MAX+plus II, for FPGA chips on the board. Used AWK to convert coefficient matrixes, generated by a MatLab application, to Intel HEX format. Used C and assembly (8051) for firmware. Also developed a GUI application for test purpose, using Tcl/Tk. Used Altera FLEX10K30, and FLEX 6016 on the board.

Designed an 8-bit RISC CPU core, and built an assembler for it. Defined my own instruction set. Developed a simulator with friendly GUI, using C++ and Tcl/Tk.

Re-designed Leitch’s audio de-embedder which is much smaller than the original one, using VHDL and Xilinx Vertex/Spartan family FPGAs.

Developed an Audio De-embed board that can retrieve the audio data packets from the input video stream. Reviewed VHDL files from the ASIC group. Modified those files for optimization. Provided ASIC designers shell script files to create FPGA subprojects that were used to verify their VHDL designs with an XCV600E FPGA. Developed a special terminal that allows designers to write and read internal registers of the ASIC via a serial port on PC.

Designed a Cross Color Reducer for an ASIC. Used VHDL, ModelSim, and Tcl, to design and simulate the function block. Using Tcl, wrote a test script that can generate a 10-bit D1 digital video signal and a video clock. Verified my design on a Leitch existing product with a Xilinx XCV300 FPGA on it.

Project coordinator for Composite Video Encoder. Worked with designers, QA and customer service groups to analyze customers' requirements and define control parameters. Reviewed the existing schematics and revised. Developed firmware and software drivers. Added YIQ video format for Japanese market. 

Developed firmware and software drivers for several Leitch products. 

Created makefile for Xilinx FPGA compilation (ISE) and Tcl scripts for Altera FPGA/CPLD compilation (Quartus).

Author of a Tcl-based VHDL Editor ( http://www.geocities.com/weiruan97/ved/veditor.html ), a Tcl Test Bench ( http://www.model.com/support/technotes/tcl_tk/tcl_testbench.pdf ), and a digital filter design program (http://www.geocities.com/weiruan97/dfd/dfilter.html).

VIVE Synergies Inc., Richmond Hill, Ontario, 5/96 - 10/97, Development Engineer

Designed an ISDN-PRI board. Used Motorola MC68302 CPU and Siemens tranceiver.

Developed some call processing applications under Windows NT, using Dialogic voice boards and Visual C++.

Developed an OLE Control (OCX) that can talk to a voice server through NetBIOS. This OCX allows application developers to manage all incoming/outgoing calls and voice messages very easily.

No. 704 Research Institute, Shanghai, China, 5/94 - 11/95, Design Engineer

Participated in the development of a marine power system for a navy war ship. Set up a network with 10 computers connected to control and manage the power system made up of 4 generators and some switches. Used Visual C++ to build a user interface to the power system.

No. 633 Research Institute, Shanghai, China, 3/90 - 5/94, Design Engineer

Designed a PC-based data acquisition and signal processing board. Used TMS320C25 DSP and AD578 Analog to Digital Converter (ADC).

Participated in development of an FFT analyzer. Designed the display and plot sub-system. Used Intel 8051 uC and Motorola MC6845 CRT controller.

Designed some small modules for vibration analysis systems. Using C language, built PC programs to test those modules through a serial port.

EDUCATION

1/1990

Shanghai Jiao Tong University, Shanghai, China



Master’s Degree in Electrical Engineering

7/1987

Shanghai Jiao Tong University, Shanghai, China



Bachelor’s Degree in Electrical Engineering

HOBBIES

Reading history, writing software utilities, cooking, swimming, and fishing.

