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A Study on V-I characteristics depend on a distance between
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Abstract

The movement of electron in the semiconductor-gap-semiconductor was observed by the
variation of V-I characteristic as a distance two ZnO(1010) single crystals. When the resistance
between two crystals was 10° ~ 10* & V-I characteristics had the pattern of the field emission or
ohmic contact. On the other hand, when the resistance was larger than 10’ 2 by increasing the
distance between two crystals, the effect of surface barrier was prominent. This result leads to
the conclusion that both the field emission (or ohmic contact) and the surface barrier effect
including the tunneling have the influence on V-1 characteristics of mechanically contacted

crystals.

Key Words : ZnO(1010), surface barrier, ohmic contact

1. M 2 £3tth. Lambest Jaklevice F&-HAAA-F59

ge WE 99 P4 €43 A% 23 2

MEA F AshE v agolde oid
X Alol e = 3 A= 139
714 543 W F2 T A7 Bus 03 earel S7H "00“ ae Er E’L;}“EEB]
. L = o _ - Zo A A
g oo 53 dma muel dds e = Klein® Leger € Mg-MgO-Au T&A AA
: ) - Fzo WA Bdae B a5k oA
Age oe wgsm Bise) Fop ux EW
-V B-F59 WS TR 9RAY
AFol de ol &¥ 3 Yok T A Atoje] B ]
: o AolZW vy B©d Axst 27 "ol gk
ol A A4S ¥4y Axe F HA ARE 7
_ AEE] ho oUAd] sPsE WF RS
srhoouA 24 glol B¥e Fdste v4 RO, 7 3k +
Z = T =0 = ol ] A o) A
aus Pudl EAGE PAF Er Fael o Ao ool TAMA HG ALQG Vminold
3 , oA wlEd Bgel dejd 4 glrk
UAE Agsts ved ddgo] gtk Fxpe A
S = ®d3 tunnelling spectroscopy (IETS)e|th. y
IETSE %9 349 1 2o dFe) w$ & Fma T e (1)

_‘52_



4 BHE wgd dAxe ARG o)
o2 e otk zey HRAd dAxte A
W gko] & 23}

4 e A &Eelstrivt o gt
i AY-AF E4E A B ol #lEs
of 1 Wgts g Wdy dxel FAF
Fa gl gt 42 Harrison matrix element
7} A 8" s

T2l M dEEe 0.001

L
(M1 expi-[5 "'[ ]Qkf‘(mumw (E- w]z

..... 2
Ex A AzdqiAjoln ELL Ado] st
B4R AFEe +F AYA ot de §5F
F4Atole Aglolx, AHe A U= HLE}
U zE 3 Hoezie el Agelxn Unt(z)e
et FAAe AFA BHEY] A5AEs P
ebdch Ao A9 Pz AEE Zte g7 AT
2t BRHEE 2te 9 A% AEA4E Untoe
Uiy () = 2ePrz ;
Zindh2 (3)

b ET FRAL A AFAE 24 g
W el o B3ol 471 =3 Uini2)E

2

d=l 2
s O 1 1| P |O >
) < m{Pfo >

o3 <m|pz|0>& Zztel AEAY HIA A
1% i $E 434 2Eo A7E A
W
d2

-—Loc{< o0 >l

dve T (6)

SRl AAA B FAgSsAE 2004.4.30-5.1

7b 8ok V1A e B WA 2elm
| 0>& EZ(polarizability)d £ dEIE 84
ol ¥ REQ Mrie @dy W3kl i w4
7o} wfjgkell ojE STt nER &

2RE F4A HFgE 44 £ A3 &F
g AEETD vhode "}@}'"Oﬂ/‘i EEMNe d
dal ®xpe] 2#Ey A3t 23 5o dvHe7).
2 dFolAes WA F Atsletddol HEApojo] A
A8 2dstEA HAG-dAF BA ¥HEE BE

A AL 24 5 Wy S4o] YehpEAE
1

2.4 9
2.1 AE TR
NEE Atomerglc Chemetals Co. 228 T8

4x4x1 mm’ Z7]¢l nonpolar (10T0)HE 2zt 4
sloldl wAAow HPe ALE WEe im
diamond paste® ¢}k of& XRD% SEM #4
oz FUAAHE BFAdatguh WMEE F4
A AR T% W & AT

o2 & TE dug WA F FWUE A
welA] dE s oMY Myd Mg F
ME Fulste] dnpgh WE MFEREE

tholl 1A e kg quartz@ol BFEdh 7f2o)
AEE AEF Aol ddsA (21F 1),
HEA L] 7]E g#Ee  1x107  torr

(1.33x10° Pa)E A 9Ack. &7 wg
2ol mEe] WaE #EI) s AR HEL
rotary feedthrough® ol &3l ey H&EANH 8
molste] wiAlE HEAE E£HE  piezosystem
(P8/8NV, piezojenarh)S A&kt Ag-HHF
EAg #4387 ©d LRC meter (KotronixAhE
ALR3Le] piezo AEO & AR HEH2AHY A
gt AY-dFE FHAM Az Ho
dhojol s gk 0~1 V(12 bit DAC) ¥ ol
*\%%‘151 g AFHE -V oRgax
(Keithley Co.)& A=A ﬂ%}oi HaAlZ F 12
bit ADCE %-EH AFEAA A=A (Y 2).

F oHbEA Alele] '114% ZAEHNAAM A
FHAY Fo dig Hg-HWH 5He @Esy

BOAN o

_53_.



A6 3 AHEARE 2 F 47 E A3

3z 9l data acquisition T=
& o7k 1 %Y 1M, 10M,
100M A &e] ulolojx AY 1VE ZHojFo] Mg
“AF 2dEZE A

n)
A
oX,
>
DY
i)
o L
ol

a3 1. A View of the sample assembly for
oxidation reaction of carbon monoxide. (a) gold
blocks, (b) ceramic spacers and (5) screws hold
crystals (b). 1 and 2 are a feedthrough and heating

elements, respectively
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a3 2. Schematic diagram of experimental setup
for measurement of V-1 charateristics as a function
of distance of ZnO(107T 0)-ZnO(10T10) contact
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a3 3.1 vs. V plots of ZnO(1010) - ZnO(10T0)
having a gap distance, Rg=10" 2 region at 298K.
The sample assembly was degassed at 673K for 10
min(a) and exposed to 5 torr(667 Pa) oxygen for 10
min(b). (Rg = 1 V bias/ current) '
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O3 4.1 vs. V plots of ZnO(1010) - ZnO10T10)
having a gap distance, Rg=10" Q region at 298K.
The sample assembly was degassed at 673K for 10
min(a) and exposed to 5 torr(667 Pa) oxygen for 10
min(b). (Rg = 1 V bias/ current)
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