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Abstract — The phase change electrode board for the bio-information detection through electrical property response of
phase change material was developed in this study. We manufactured the electrode board using Aluminum first that is
widely used in conventional semiconductor device process. Without further treatment, these aluminum electrodes tend to
contain voids in PETEOS(plasma enhanced tetracthyoxysilane) material that are easily detected by cross-sectional
SEM(Scanning Electron Microscope). The voids can be easily attacked and transformed into holes in between PETEOS
and electrodes after etch back and washing process. In order to resolve this issue of Al electrode board, we developed a
electrode board manufacturing method using low resistivity TiN, which has advantages in terms of the step-coverage of
phase change(Ge,Sb,Tes, GST) thin film as well as thermodynamic stability, without etch back and washing process.
This TiN material serves as the top and bottom electrode in PRAM(Phase-change Random Access Memory). The good
connection between the TiN electrode and GST thin film was confirmed by observing the cross-section of TiN electrode
board using SEM. The resistances of amorphous and crystalline GST thin film on TiN electrodes were also measured,
and 1000 times difference between the amorphous and crystalline resistance of GST thin film was obtained, which is
well enough for the signal detection.
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Fig. 1. The detection system of bio-information (a) the fluorescence

detection system, (b) the electrical property of phase change
material detection system.
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Fig. 2. (a) The layout and vertical structure of Al electrode, (b) the
SEM profile image after Al electrode formation, (c) the SEM
profile image in CMP process for Al electrode formation.
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Fig. 3. (a) The layout and vertical structure of TiN/Ti electrode, (b)
the SEM profile image for TiN/Ti electrode with phase change
layer.
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Fig. 4. The measurement results of resistance using Agilent 4156C
for amorphous and crystalline GST thin film (a) on SiO,/Si
substrate, (b) on TiN/Ti electrode substrate.
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