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1. INTRODUCTION

Since Fuel Cell converts the chemical energy of 
fuel into heat, the internal temperature is an important 
parameter for the PEM Fuel Cell's performance. In 
this paper, using the Micro Electro Mechanical System 
(MEMS), a Micro temperature sensor was fabricated 
on the flexible substrate  and covered with the in-
sulation layer so it can be placed anywhere between 
the Membrane Electrode Assembly (MEA) and the 
flow-channel plate ( between Membrane and GDL, 
also between GDL and end plate).  The MEMS 
Fabrication technology was also be used to solve the 
problem of the restrictions on the sensor volume.

The performance curve (V-I Curve) can also be 
gotten by the fuel cell test station under the state 
with the temperature sensor and without temperature 
sensor. The results show the great effectiveness of 
monitoring temperature inside the PEMFC and low 
in fluence of the fuel cell's performance. 

2. THEORETICAL BACKGROUND

The temperature sensors can be classified into two 
groups, one is non contact type, another one is contact 
type. The contacted resistor sensor was used in this 
research through the MEMS fabrication for its small 
volume, high accuracy and short response time. Also 
it can be placed almost in any place of the fuel cell.

 
The resistance of the general metal line can be 

calculated by the following equation:



,

Where
R: Resistance of the metal
: Resistivity of the mental
 : Wire length
 : Cross-sectional area

The relationship between resistance of the sensor 
and the temperature is linear. It can be given by:

 ∆,
Arrange the sensitivity of the temperature sensor: 

 ∆


.

3. MEMS Sensor Fabrication

             Fig. 1 Sensor Fabrication
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The resistance of the general metal line can be 
calculated by the following equation:

Step One: Choose the Silicon Wafer for Fabrication
Step Two: Cover the polymide film as the sensor  

           substrate
Step Three: Evaporate the motal Layer
           (Cr: 10nm, Au: 100nm)
Step Four: Spin Coating the positive PR for the  

            photolithograph process
Step Five: Photolighograph process one using the  

            mask one which carries the same 
         pattern with the temperature sensor
Step Six: Wet etching process to generate the metal 
         sensor pattern
Step Seven: Remove the positive PR
Step Eight: Spin Coating the negative PR
Step Nine: Photolithograph process two using the 
          mask two to create the insulation layer
Step Ten: Peel off the polymide file(sensor) from
         the silicon wafer for using

  Fig.2 Final sensor and calibration

4. Experiment Result in the Fuel Cell

   Fig. 3 The V-I Curve of the fuel cell with and 
                       without sensor 

Conclusion

This experiment results shows that, for the MEMS 
temperature sensor made in this research, the influence 
to the performance of the fuel cell is almost zero, 
and the sensitivity of the sensor is relatively high. 
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