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Ed = Au/Si(100) Schottky diode® 100K~300K &X+ ¢4 current—voltage(I-V), capaci-
tance-voltage(C-V) 44 & 3glc}h. dojal Schottky barrier height(SBH) gt AgeA £2Y3k =F
(0.79£0.02)eV ojc}. 22y} %7} ﬁ'.’_i:%—’i‘——?.— I-Vv& A4 SBHE d¥yAoz itz C-Vad
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Abstract The Schottky barrier hieght(SBH) of Au/n-5i(100) were investigated by current-voltage(I-
V) and capacitance voltage(C-V) measurement within a temperature range of 100K~ 300K. The values
of SBH at room temperature obtained from these two measurements were (0.79+0.02)eV. The SBH ob-
tained from the C-V measurement was temperature independent, while that obtained from the [-V mea-
surement decreased linearly with decreasing temperature. This indicates that the Schottky diode has de-
viated from the thermionic emission theory at low~temperature, Thus, other current transport processes
were considered and the contribution of recombination current was dominant at low temperature. We
found that it leads to a lower SBH value. Thus, the conflicating results between C-V and [-V measure-
ment were explained, C-V measurement is believed to yield more reliable SBH values in present study
since it is not affected by the current transport uncertainties.
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Fig. 1. Four basic transport processes under forward
bias.

a) thermionic emission current.

b) tuneling current.

¢) recombination in the space-charge region.

d) hole injection from the metal to the semiconductor.
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Fig. 2. Electron Quasi-Fermi level(imref) in a forward
~biased Schottky barrier:-+---according to diffusion
theory, ——according to thermionic emission theory.
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Fig. 3. Schematic diamgram of measurment system.

o] AlejA &0)—qVel o AHNA
imrefe) k& A 5 Ut}

o 7] 4]

"—( 2]3;)

12

1= depletion region length
y=c(x—1)

Flal)=exp( ~at) [ " exp ydy

. Dawson’s integral

2y it% l He-ste & dsdstn Al
W qV—£&0)9] & 0.014eV7E =
A HEY imrefRo) F5-4F
Ezu Aol A imrefr} 0.014eVAE drle
Re oujstAwt o} F AL Fe|RE qVE &
(0)2 A8 o7t 9z imrefr} F7HHE Y
dol| A Ao Hersirh o)L Ho|WE o]
oA 9 7HAH dA T ot

_kT, A*T?
b= A n 7,

doleurol ol of RelAq SBHE 2=
s AR G52 dehde o] R ol f



AAYG - ol - AFH - AU - AUE - wjUE - Y F - o4& : Schottdy barrier heightel-- 1023

100K 180K
IF &
(A) (A)
1E—0d E-04
/V/ P
/
decade e decade —+
/div L /div
/ N v i
Y. Wad
A ,
H\ﬂﬂ l[
N ! H
ol || | i 1E-10[/ |
.0000 VF 40.00/div (mV) 400.0 .0000 VF 40.00/div  (mV) 400.0
300K 260K
iF
€A A)
1E-04 1E-04 B
/// A
= e
de o decade /k
cad )
Jdiv /div /
-
/
7 ¥
1E-10 ‘ 1E-10
0000 VF  40.00/dv  (mV) 400.0 0000 VF 40.00/div  (mV) 400.0
Fig. 4. Forward -V characteristics with various temperatures.
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Fig. 5. Temperature dependence of SBH in I-V mea-

surement.
2.5E+16
8 o 300K
a < 260K
20E+16 a a o 18K
a
q"qd 100K
1.5E+16 - a
1/C2 "qa
a
LOE+16 aa
AP
[ ]
50E+1S 98‘:"4%
00E+00 o0 pbar—
| T L
-1 -0.5 0 0.5 1
voltage(V)

Fig. 6. C-V characteristics with various temperatures.
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Fig. 7. Temperature dependence of SBH determined

from I-V and C-V characteristics.
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