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The urea sensor used hydrogen-terminated (H- & ,of /77 R [
terminated) polycrystalline diamond has been inioedl - i | |
for the first time. We used the electrolyte-solotigate i 1 1 1
diamond field effect transistor (SGFET)[1] as useasor. 20p -7~ T ;T I
The diamond SGFET meets the requirements as ! i i i
biosensors and chemical sensors because of its o 02 04 06 08

physical/chemical stability, wide potential windohigh )
mobility, high response and biocompatibility, efthe VDs [V]
FETs have a structure where channel surface iminebil
urease is directly exposed to urea solution andndra
source electrode are covered with epoxy resin.

The fabrication process of Si based urea sensor is
complicated, because it needs at least doping gspgate
thin oxide process, LOCOS process for isolation,
passivation (SN,) layer deposition and so on. However
the process of diamond is very simple. The doping
process, oxide process and deposition of passivitiger
process are unnecessary.

So far, we have reported that the threshold voltage
the H-terminated diamond surface is insensitivepkb
solutions [1]. Otherwise the H-terminated diamond
surface is sensitive to chloride (Jbn [2]. The threshold
voltages of SGFETs are shifted about 30 mV/decade a
CI' ion’s concentration. This means that the upper
bending band of H-terminated diamond surface is
enhanced in the Cionic solutions. And it leads to the
increase of the surface carrier density. _ Fig. 2 bs-Ves characteristics as urea density

The as-grown CVD diamond surface terminated by
hydrogen exhibits the surface p-type conductivithich
is used in p-channel SGFET. The H-terminated diaimon 1. H.Kawarada, et al., Phys. Status Solidigs

Fig. 1 bs-Vps Characteristics as urea density
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the SGFETs, which is sensitive to pH values. The 2505,

diamond SGFETs of urea sensor have a structureewher
urease immobilized surface channel is directly egpoto
urea solution and drain, source electrode are edveith
epoxy resin.

Urea sensitive diamond SGFETs are based on the
biocatalyzed decomposition of urea by urease. Aigho
the two decomposition products affect oppositeky pi
at the surface channel, the dissociation of ,}XMH is
higher than that of carbonic acid, resulting in thid
increase.

(NH,),CO + 2HO + H ——> 2N + HCQ;

We have checked the change in the drain-source
current and the threshold voltage of SGFETSs to éxam
the sensitivity of urea on the diamond surface okarAs
urea density increases, the absolute value of tha-d
source current increases at abouwt/A/decade as shown
in Fig. 1 and the threshold voltage decreases @ttak0
mV/decade in a FET with 50m gate length as shown
in Fig. 2.

It is expected that the sensitivity of urea on
polycrystalline diamond surface can be increasedhby
miniaturization of gate length. They5m gate SGFETs



