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ABSTRACT

A study on the oxidation of 5i0, sensing layer was done at 950, 1000, 1050°C under drv Q. atmosphere.
The rate determining step around the oxide layer thickness, 1000 A was different with Lhe oxidation temperature,
as follows ; 1) linear growth at 950% and ii) parabolic growth at 1000°C and 1050°C. The flatness of SiQ. film
was observed within £1% and surface state charge density was reduced by annealing in N. atmosphere.

Finally, pH sensitivity of Si0, film, in the range of pH 3-9, was 20mV/pH.
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Fig. 1. Schematic diagram for Oxidation system.
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At each temperature, transition time from the
“linear” growth kinetics to “parabolic”
changed as ¢a) 160- 180min, {b) 45-60min and
25-35min

Fig 2.
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Table 1. The Percent Flatness of Si0. Film was
Within 1% . Those Mumbers, 1, 2, 3, and 4
indicate Left, Center, Right and Up Area of
the Oxidized Wafer, Respectively.{The
Down Area was FEliminated from the
Measurement Because it was the Loaded

Side.)
Measured Thickness {A)
Area 50%C 1000C 1050C
1 776 an1 B854
2 785 810 862
3 780 797 855
4 779 303 859
Average 780 802.75 857.5
Deviation +0.6% +4.9% +0.5%
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An example of the ellipsometric curve for a
single layer on Si in the range of thickness and
refractive indices, 800—10004 and 1.445—1.
465, respectively.
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Fig.5. Comparison of FTIR spectra :

(a) result of the oxidized Si wafer,
(b) result of the bare Si wafer and
{c) computational difference between spectrum

(a) and (b}. {i.e. 5i0; film)
The Si0: peak in the range of wavenumber,
1600-1200 is shown in the spectrom c).
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Fig.6. FTIR analysis for the 5i0; film on heat

treatment(N,, 1050°C). The percent transmi-
gsion of the Si0; film has been increased with
a duration time on heat treatment.
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Table 2. The Change of Thickness and Refractive
Index of the Si0, Film on Heat Treatment.
Both Oxidation and Heat Teatment was
dene at 10507C

Heat 'F_reatment Thickness (A} Refractive
Time Index
hr 794 0 1.457
4hr 802.5 1.452
6hr 867 & 1 454
7hr 894.1 1 453
29333 7]
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Fig.7. CV results for MIS(Hg-5i0,-Si) structure.
Thickness of oxide laver was 776A.
Oxidation{dry O.) and ammealing(N;) was
done at 1000°C .

(1) No annealing (2} 20min. {3) 30min.

Table 3. Surface State Charge Density on Annealing
has Been Decreased with the Increase of
Duration Time.

{ 1) without 2) 20min. 3) 30min.)
This Computed Results was Obtained from

the Fig.7.
SAMPLE NUMBER
PROPERTIES
1 2 3
Annealing Time (min) 0 20 30
Thickness (A) 776.0 |716.0 | 776.0
Maximum Capacitance (pF) 29500 | 186.80 |197.20
{Insulator)

Mln@um Capacitance (pF) 93.90 | 73.97 | 86 57
{Semiconductor)

No. of At i bstrat
o, o oms in Substrate 517 1.9 _—

{+ 10%em™%}
f; t Ch it
Surface State c ar_ngz Density 65.51 | 32.14 | 31.65
(+10"%cm™?)
Flathand Capacitance {pF) 188.47 | 154 65 ) 167.95
Flathand Voltage (V) -3.97 | -3.00

Threshold Voltage (V)

Work Funtion Difference (V3
{Metal-Semiconductor)

-2.307| -1.403
-0 765 -0.765

——

24320 7019

Dieleciric Constant
{Insulator)
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Fig 8. CV, BTCV results for MIS{Al-S8i0.-5i)
stucture,
Thickness of Oxide layer was 7404,
Oxidation(dry 0;) was done at 1050C.
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Fig.9. Measuyrement of PH response by using EIS
{Buffered pH-solution-Si0,-51) structure with
1kHz CV
For the measurement, Buffered PH-solution in
the range of PH from 3 to 9 was used.
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Fig .10. Change of flathand valtage with pH.
The resulting PH sensitivity was 20mV/pH.
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Fig.11. Measurement of PH response by using EIS

(water-S10,-5i) structure. Both distilled and
tab water were compared in this measure-
ment.
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