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Student: Yi-Chung Su Advisor: Dr. Shu-Chi Chao

Institute of Electrophysics

National Chiao-Tung University

Abstract

This article made a main research in the new elements based on WO;
and IrO, materials. We plated'platinum_clectrodes with WO; and IrO,
films whose central parts were, overlapped. The two kinds of the films,
both fabricated by sputtering, were finally.packaged with epoxy. The
mechanism of the device showed that the films, both with double
injection, produced reversiblé ‘redox 'reaction because H ', probably
included in IrO, film, entered the films and was under the condition of the
additional bias. We experimented on the devices with different junction
positions respectively: one was with water; the other was not. The result
presented that adding water in the device with certain junction position
produced junction behavior, called water activated device; another
junction position without electrolyte also formed junction behavior. And,
we also experimented on devices without electrolyte by controlling
temperature, and derived current equation of the diode.
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Figure 3.2 The sputtering equipment setup.

29



Figure.3.3(b) ¢ & & & P4 B

30



Figure 3.4(a) * &4 &%

WO;
[ ]

Figure 3.4(c) &4 § i &

31



Figure 3.5(a) &% 5 %+t 8 pin %ri:

Figure 3.5(b) & % * AB %4t

32



H O Hg

Keithley237

Figure 3.6 4c# % % B

33



Figure 3.7(a) IrO; bridge

Figure 3.7(b) Overlap in gap

IrO,

Figure 3.7(c) WO; bridge

34



Current(uA)

Current (UA)

Voltage (V)

Figure 4.2 Overlap in gap 4c-k 1-V B

35



Current (uA)

Current(mA)

10

]
<

T T T T T
-1 0 1

1
N
N -

Voltage (V)

-0.4 -0.2 0.0 0.2 0.4 0.6

Voltage(V)

Figure 4.4 IrO, bridge I-V ]

36



Current (10E-4A)

164
1.4-.
1.2 -
1.0
0.8-.

0.6

O v A O Jd D> OO

300K
320K
340K
350K
370K
400K
420K
440K

37




B
A ExpGrol fit of Datal_B

0.000010

0.000008

0.000006

0.000004

Y Axis Title

0.000002

0.000000

Equation: y = Al*exp(x/tl)
Chi*2/DoF  =6.7001E-

R"2 = 0.99471
y0 1.9249E-6
Al 1.9249E-6
tl 104834

38




—B
A ExpGrol fit of Datal_B

0.00005 —

0.00004

0.00003

Y Axis Title

0.00002

0.00001

0.00000

Equation: y = Al*exp(x
Chl’\2/DOF =3.7913F

RM2 = 0.99844
y0 -7.0561E-6
Al 7.0561E-6
t1 112803

39



0.00008

0.00006

0.00004

Y Axis Title

0.00002

0.00000

B
A ExpGrol fit of Datal B

Equation: y = Al*exp(X/

Chi"2/DoF  =9.6083E

R"2 = 0.99877
y0 -0.00002
Al 0.00002

tl  1.20328

40




B
A ExpGrol fit of Datal B

0.00010

0.00008

0.00006

Y Axis Title

0.00004

0.00002

0.00000

Equation: y = Al*exp(X/
Chi"2/DoF  =2.077T

R"2 = 0.99816
y0 -0.00003
Al 0.00003

tl  1.223

41



380K

0.00012 —
0.00010
0.00008

0.00006

Y Axis Title

0.00004

0.00002

0.00000

—B
A ExpGrol fit of Datal B

Equation: y = Al*exp(x 7
=3.7555E-
R"2 = 0.99737

Chi"2/DoF

y0 -0.00004

Al 0.00004
tl  1.377

42



—B
4 ExpGrol fit of Datal_B

0.00014
0.00012 —
0.00010 —
0.00008 —

0.00006

Y Axis Title

0.00004
0.00002

0.00000

-0.00002

Equation: y = Al*exp(x/tl) +y
Chi*2/DoF  =7.3643E-12
R*2 = 0.99628

yO  -0.00007
Al 0.00007
1 1.624

43



0.00016
0.00014—-
0.00012—-
0.00010—-
0.00008—-

0.00006

Y Axis Title

0.00004
0.00002

0.00000

-0.00002

B
A ExpGrol fit of Datal_B

Equation: y = Al*exp(X/
=1.2064
R"2 = 0.9953

Chi"2/DoF

y0 -0.00007
Al 0.00007
1 1.564

44



—B
& ExpGrol fit of Datal_B

0.00016 —-
0.00014 —-
0.00012 —-
0.00010 —-

0.00008 —

Y Axis Title

0.00006 —
0.00004 —
0.00002 —

0.00000 +

-0.00002 ,

Equation: y = Al*exp(X/tl)
Chi"2/DoF  =1.7961E-

R"2 = 0.99386
y0 -0.00007
Al 0.00007
1 1.537

45



Table 4.1

n IS nKT

300K 41.67 1.92E-06 1.04834
320K 40.54 7.06E-06 0.96803
340K 40.8 0.00002 1.20328
350K 40.1 0.00003 1.28937
380K 41.7 0.00004 1.48085
400K 44.6 0.00007 1.80345
420K 429 0.00007 1.75463
440K 40.23 0.00007 1.7171

I=1Is [exp(V/nKT) -1]
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