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FIGURE 1: TVOR gains in control and TBI subjects for 2 Hz translations. Eye and head move-
ment data are fit to a 2 Hz sine and gains are calculated as the ratio of measured to ideal eye 
velocity. The left panel shows the steady-state gain based on the sinusoidal fits, and the right 
panel shows the initial gain, based on the first half-cycle of motion  
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FIGURE 2: Two-dimensional plots of body sway while 
standing on foam with eyes open (normal subjects). Each 
plot represents the data from one subject, plotting fore-aft 
position against lateral position (sacral marker) for 
approximately 18 seconds after eye closure.  
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FIGURE 3: Two-dimensional plots of body sway while 
standing on foam with eyes open (TBI subjects). Each plot 
represents the data from one subject, plotting fore-aft 
position against lateral position (sacral marker) for 
approximately 18 seconds after eye closure.  
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FIGURE 4: Two-dimensional plots of body sway while 
standing on foam with eyes closed (normal subjects). 
Same format as for Figure 2.
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FIGURE 5: Two-dimensional plots of body sway while 
standing on foam with eyes closed (TBI subjects). Same 
formate as Figure 3. Note the greater amount of sway with 
eyes closed.
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TAO PAN

PROFESSIONAL EXPERIENCE

Summary: Over 17 years experience (including 7 years industrial experience) in design, modeling, 
fabrication, and testing of microelectromechanical systems (MEMS), as well as 
experience in IC fabrication technology, analog/digital circuit design, analytical and 
numerical modeling, and design of integrated circuit and microsystem technology 
devices.  Technical design lead on many projects, and served as Principal Investigator in 
SBIR (Small Business Innovation Research) grant.  Device experience includes both 
surface (polysilicon and SOI) and bulk (KOH and Deep RIE) micromachined sensors and 
actuators for sensing applications in pressure, temperature sensors, flow, acoustic noise, 
shear stress, chemical, as well as optical switches, and inertial sensors (accelerometer and 
angular rate sensor). Extensive experience in industrial standard software applications 
such as ANSYS, OrCAD, Matlab. Extensive experience in electronic instrumentation and 
maintenance. 

Principal Research Dept. of Biomedical Engineering, Learner Research Institute, 2003-2010

Engineer Cleveland Clinic, Cleveland, OH

��Design, modeling, and testing of MEMS devices for medical applications 
including ultrasonic transducers, pressure sensors, micro inductors, cell 
separation systems.

��ANSYS simulation of implanted capacitive pressure sensors for spinal 
cord recovery detection.

��Using OrCAD for transducer interface circuit simulation, verification,  
and optimization.

��Using industrial standard design tool (SONNET) to simulate performance 
of micromachined coil inductance for spinal cord recovery detection.

��Debugging and writing Matlab scripts for intravascular ultrasound data 
processing and imaging.

��Providing system administration for the computational facilities within 
the BioMEMS group.

Design Engineer Advanced MicroMachines., Cleveland, OH 1996-2002
�
��Design, modeling, and testing of MEMS devices, with experience in 

pressure sensors, temperature sensors, flow sensors, acoustic sensors, 
inertial sensors (accelerometer and angular rate sensor), optical switch, 
and chemical sensors.

��Principal Investigator (technical and administrative) for development of 
angular rate sensors for aerospace applications.  Designed an integrated 
Bi-CMOS/MEMS device that was fabricated in the inaugural run at 
Analog Devices.  
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��Key technical and MEMS device lead for chemical sensors and acoustic
sensors for cross-divisional internally funded aerospace programs.

��Key technical and MEMS device lead for an integrated pressure, 
temperature, and flow sensor for a soft drink dispense system.

� Significant experience interfacing with production cleanroom fabrication 
team with additional 5-year fabrication experience for prototype devices.  
Utilized process modeling tools such as Suprem.

� Extensive FEA experiences with ANSYS for MEMS device modeling in 
support of design and fabrication efforts through the Advanced 
MicroMachines Business unit.

� ASIC interface circuit design for MEMS sensors through MOSIS. 
Experienced with circuit simulation packages like Spice.

Research Assistant Electrical Engineering and Applied Physics, 1991-1995

Case Western Reserve University, Cleveland, OH

��Developed microfabricated shear stress sensors with integrated signal 
conditioning circuitry using polysilicon surface-micromachining 
technology. 

��Trained lab users on use of Eaton photolithography 5X stepper in IC 
Class 100 Microfabrication cleanroom. 

��Conducted modeling of pressure sensor performance. 
��Provided system administration for the computational facilities of the 

research group.

Research Assistant Institute of Microelectronics, 1988-1991

Peking University; Peking, P. R. China

Developed a timing simulator for digital NMOS integrated circuits, which 
converges faster than SPICE and gives better results than a logic simulator.

EDUCATION

Ph.D. Electrical Engineering and Applied Physics, January, 1996

Case Western Reserve University; Cleveland, OH

Master of Science Computer Science and Technology, July, 1991

Peking University; Peking, P. R. China

Bachelor of Science Computer Science and Technology, July, 1988

Peking University; Peking, P. R. China

COMPUTER SKILLS

»» Knowledgeable in system administration with Windows and Unix systems.
»» Proficient in industrial standard software packages, such as ANSYS for finite element analysis, 

OrCAD for circuit design, L-Edit for ASIC and MEMS device layout, Matlab fior data processing. 
»» Proficient in special purpose applications, such as Photoshop for imaging editing and Premiere Pro 

for video editing.
»» Proficient in programming with C, Fortran, Pascal,
»» Proficient in general-purpose software applications such as Microsoft Office, Adobe Acrobat, etc.
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AWARDS AND HONORS

»» Best Paper Award, The 16th International Congress on Instrumentation in Aerospace Simulation 

Facilities, July 1995, Dayton, Ohio.

PUBLICATIONS

»» T. Pan, D. Hyman, M. Mehregany, E. Reshotko, and B. Willis, “Calibration of Microfabricated 
Shear Stress Sensors,” in Technical Digest, The 8th International Conference on Solid-State Sensors 

and Actuators, Stockholm, Sweden, June 1995, vol. 2, pp. 132-135.
»» T. Pan, D. Hyman, M. Mehregany, E. Reshotko, and B. Willis, “Characterization of Microfabricated 

Shear Stress Sensors,” in Proceedings of The 16th International Congress on Instrumentation in 

Aerospace Simulation Facilities, Dayton, Ohio, July 1995, pp. 6.1-6.7.
»» T. Pan, D. Hyman, M. Mehregany, E. Reshotko, and S. Garverick, “Micro shear stress sensors with 

direct electrical readout,” The 48th Annual Meeting, Division of Fluid Dynamics, American Physical 

Society, Irvine, California, November 1995.
»» E. Reshotko, T. Pan, D. Hyman, and M. Mehregany,  “Characterization of Microfabricated Shear 

Stress Sensors,” The 8th Beecsheva International Symposium on MHD Flows and Turbulence,
Jerusalem, Israel, Feb. 1996.

»» T. Pan, J. Melzak, M. Mehregany, S. Garverick, and M. Mehregany, “Integrated Process for Smart 
Microstructures,” SPIE’s 1996 Symposium on Smart Structures and Materials, San Diego, 
California, Feb. 1996.

»» T. Pan, D. Hyman, M. Mehregany, E. Reshotko, and S. Garverick, “Microfabricated Shear Stress 
Sensors, Part 1: Design and Fabrication,” AIAA Journal, Vol. 37, No. 1, January 1999, pp. 66-72.

»» D. Hyman, T. Pan, E. Reshotko, and M. Mehregany, “Microfabricated Shear Stress Sensors, Part 2: 
Testing and Calibration,” AIAA Journal, Vol. 37, No. 1, January 1999, pp. 73-78.

»» Chaitanya Chandrana, Tao Pan, Shuvo Roy, Aaron J. Fleischman, “Effect of parasitic capacitance 
on MEMS based polymer ultrasonic transducers”, BMES, Chicago, IL (2006).
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