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Spatial variations of hot-carrier transmission across CoSySi interfaces on a nanometer scale
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In situ ballistic-electron-emission microscogBEEM) and spectroscopy have been performed at 77 K on
epitaxial CoSj films on n-Si(100 and S{111) of both doping types. Two different mechanisms have been
identified, by which structural defects at these interfaces give rise to variations of the carrier transmission
across the interface on a nanometer scale: On £%i6i11) interfacial misfit dislocations locally enhance the
scattering probability at the interface. By the same mechanism individual interfacial point defects can be
resolved in BEEM images. No variations of the Schottky barrier have been observed at this interface. In
contrast, on Co$iSi(100), certain interfacial dislocations and other defects lower the Schottky barrier by up to
0.1 eV on a nanometer scal&0163-18206)05124-7

I. INTRODUCTION reduced. Scattering in the base broadens the electron beam
injected by the STM tip, i.e., deteriorates the spatial resolu-
The trend in modern microelectronic technology to reducdion of interfacial inhomogeneities, and also renders the in-
device dimensions is still unbroken. At present typical fea-terpretation of BEEM images more complicated. G{fSiis
ture sizes in a very large scale integration circuit are on th@ne of the prototype systems of the epitaohé S interface.
order of 0.5um. Recently, the operation of a metal-oxide- Individual interfacial defects have been found to give rise
semiconductor field effect transistor with a gate length oft® contrast in BEEM images by two different mechanisms.
only 40 nm has been demonstrate@he performance of (1) Interfacial defects perturb the lattice per|0d_|C|ty in 'Fhe
such an ultrasmall device will be increasingly influenced bylnterface plane and, therefore, scatter the carriers incident

local fluctuations of the material properties on a nanometefPON the interface. In a previous stddye have reported on
scale, rather than their average oyen dimensions. In par- the observation of scattering at interfaamisfit dislocations

ticular, inhomogeneities of the semiconductor heterointer@t the CoSiSi(111) interface. Here, we focus on scattering
faces, such as individual local charges, nanometer-scale it individual interfacialpoint defectsat this interface. Point
terfacial disorder, point and line defects, etc. will affect thedefeo‘itzS hgl\ée bggn resolved in BEEM images with a density
device characteristics. Therefore, there arises the need to iff 10°=107cm . This establishes BEEM as one of the few

vestigate carrier transport across interfaces on a tniyo- experimental techniques, by whic.h individual inter_facial
scopicscale. point defects can be detected. Their observation, which has

This has become possible with the invention of ballistic-P€come possible by a further improvement of the signal-to-
electron-emission microscopyBEEM) and spectroscopy NOIS€ ratio compared to our earlier experiments, enables us
(BEES by Kaiser and Belt BEEM is an extension of a to take BEES spectra in perfectly ordered interfacial regions,

two-terminal (tip-sampl@ scanning tunneling microscopy i.e., regions that contain neither dislocations nor point de-
(STM) experiment to a transistorlike configuration. The fects. These spectra give new insight into carrier scattering
STM tip is used to inject hot carriers into a metallic basemech'anlsms at this epitaxial interface as ngl as into thg still
layer on top of a semiconductor heterostructure. By measufRuzzling absence of a delayed BEES onset in the experimen-
ing the factionl . of the total tunneling currerit,, which is @l CoSKSi(111) BEES spectra. Such a delayed onset is pre-
finally collected in the semiconducting substrate, one caflicted by theor (Sec. . _ o
extend the spatial resolution capabilities of STM to the study (2) Apart from scattering, dislocations may also give rise
of the transport across the buried interfaces. BEEM haf0 @ change of the band lineup at the interface, because the
mainly been applied to simple metal-semicondudtdr-S) local atomic interface structure can affect the interface dipole

contact$ but also to more complicated structures such agnd the height of the Schottky barrieb,. At the
p-n diodes* semiconductor heterojunctiofigesonant tun- CoSb_/S|(100) interface a lowering ofb,, around certain dis-
neling structure§, metal-insulator-semiconductér,metal- locations and other defects has been observed. In contrast,

oxide-semiconductdrstructures. such spatial variations of®, do not occur at the
The purpose of the present work is to investigate theC_oS'b/Si(lll) interface. The r_ole of interfacial defec_ts in pin-

mechanisms, by which individual interfacial defects affectNing the Fermi |191V8| at #-Sinterface has been pointed out

the hot-carrier transmission across a simple, epitadias Py Spiceret al,” but is still not understood complett_ejlfr,

interface. To resolve spatial variations of the carrier trans@/though being of crucial practical and fundamental impor-

mission around individual interfacial defects the spatial resotance(Sec. IV).

lution capabilities of the BEEM technique have to be fully

exploited. This has become possible @ performing the

experimentin situ and at low temperature§7 K), and (b) IIl. EXPERIMENT

choosing a well-ordered epitaxial base lay€oSi, on Sj CoSj, films have been grown by molecular beam epitaxy

with atomically smooth surfaces and interfaces. In this wayMBE) on n-Si(100) and S{111) of both doping types. All

scattering of the carriers in the metal and at its surface i§ilms are single crystalline with thel00) and (111) planes,
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respectively, of the silicide parallel to the Si substrate. The
films do not contain any grain boundaries. The substrates are
degenerately doped 3-in. Si wafera®(p*>10" cm).
Before deposition of the silicide a 3000-A undoped Si buffer
layer is grown. The residual doping in the buffer layer has
been measured to be below!2@m™3. Details about the
growth procedure can be found in Refs. 13 and 14.

The STM and BEEM experiments have been performed at
77 K in a home-built, low-temperature UHV STM suited for
3-in. wafers!® Chemically etched tungsten tips have been
cleaned by Ar sputtering in the STM chamber. All BEES
spectra have been taken in the constant current mode, an
have been normalized to a tunneling currgstl nA. The
value ofl,, with which the spectra have been taken, is indi-
cated in the figure captions.

(a)

Ill. HOT-CARRIER SCATTERING AT POINT DEFECTS
AND DISLOCATIONS AT THE CoSi »/Si(111)
INTERFACE

In a previous work it has been shown that individual mis-
fit dislocations at the Co@Bi(111) interface can be resolved
by BEEM. They give rise to a sharply localized increase of
the BEEM current on Coghn-Si(111) (see dashed line in
Fig. 1) (Ref. 9 and a decrease on Coi-Si(111).26 At the
dislocations we daot observe a variation of the Schottky
barrier. In the case afi-Si, spectra taken on top of a dislo-
cation set in at 0.660.03 eV, at the same value as those in (b
the neighboring dislocation free regiofsee Fig. 2a)]. The
contrast at the dislocations is rather due to carrier scattering fiG. 1. STM topographa) and BEEM image(b) of a 32-A
at the dislocation core, which perturbs the lattice periodicitycoSi/n-Si(111) film. The corrugation in the STM topography im-
in the interface plane. The interface transmission probabilityage is not due to the unreconstructéek 1) atomic surface structure
(ITP) T(E,k;) close to the BEES threshold is nonzero only but due to a small mechanical vibration. The BEEM current is
for electrons with a sufficiently large momentum componentenhanced at individual interfacial dislocatiofdashed ling and
k; in the CoSj/n-Si(111) interface Brillouin zone(IBZ). subsurface point defect§A) due to hot carrier scattering.
This is so because the Si conduction-band mini@gM™M)  (V,=—1.8 V, ;=10 nA).
close to theX point project onto a poink’=0.8 A~! away
from the zone center of thé¢l1l) IBZ. In contrast, on 100 A, whereas for bulk Cogias well as for thick CoSi
CoSi/p-Si(111), holes are transmitted into the zone centeredilms mean free path lengthsof the order of 1000 Aat 4.2
valence-band maximum. The angular distribution of the carK) have been measured for electron energies clogg-td’
riers injected by the STM tip is forward focused, i.e., mainly Only when the film thickness is below 50 A does the residual
contains electrons witk;=~0. Therefore, interface scattering resistivity increase, giving evidence for nonspecular scatter-
providing the carriers with an addition&, component is ing either at the surface or the interfaCe.
expected to increase the BEEM current in the case of The spatial resolution of the point defects is determined
CoSi/n-Si(111) and to decrease it on CoHi-Si(111), as by the spatial extent of the injected electron beam at the
observed in the experimeht® interface, rather than the physical size of the point defects

Here, we focus on the observation of individual interfacialthemselves. This we conclude from the observation that the
point defects by the same contrast mechanism. Figure 1 digull width at half maximum(FWHM) of the BEEM profiles
plays a STM topograpke) and BEEM imageb) of a 32-A  across a point defect depends significantly on the tip condi-
CoSi/n-Si(111) film. Apart from the contrast at dislocations tions. On thin films(d~20-30 A the FWHM is smaller for
(see dashed linewve also observe an increase of the BEEMsharp than for blunt tips. The sharpness of the tip is esti-
current by~10% in pointlike regiongA). By taking STM  mated from the STM topography resolutibhA typical
topographs at low tip voltageV(=<0.1 V), where the unre- value for the FWHM is 1 nm. Therefore, the physical size of
constructed atomic surface structure of the silicide can bé¢he point defects must be smaller than 1 nm; i.e., it must be
resolved, it has been verified that the current enhancement n the atomic scale. Although from BEEM we do not get any
region(A) cannot be attributed to surface point defects. Thefurther information about the structural and chemical nature
surface in regiorfA) is perfectly ordered. Therefore, the con- of these atomic-size defects, their mere observation is never-
trast has to be attributed to subsurface point defects, locatetieless an important result. In recent years evidence has been
either in the silicide or at the buried interface. We regard thegrowing that even the presumably most perfect heterointer-
second possibility as being more likely because the averagaces are not perfectly ordered, but contain point defects on a
distance between those point defects is on the order of 50ranometer scal®. BEEM allows one to locate such point
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25 (d) The experimental BEES spectra do not exhibit a de-
5 d =0.66 layed BEES onset, as predicted by theory. A theoretical cal-
; ‘603 v culation of the ITPT(E,kQ_ (Ref. 10 shows that for energies
iy, ¢ up to 0.85 eV abov&<""* there is no overlap between the
projected phase space of Si and GaBithe (111) IBZ. As a
consequence, the BEES onset should be delayedhg eV
from the value of the Schottky barrier. However, we observe
an onset right at the Schottky barrier,\4t=0.66 V23 Pro-
vided that the accuracy of the theoretical calculation is suf-
L, s ficient to allow for a direct comparison with the
16 -12 08 -04 experiment’ this would be an unambiguous proof for a non-
V [V] zero a because below/,~0.85 eV electrons can only cross
t : the interface by & -violating process. It is important to note
20 _ that even in dislocation and point defect free regiams do
VI 4t not see any evidence of a delayed BEES onset, nor of a
¢ <I>b=0.66eV second threshold aroung~0.85 eV. This is shown in Fig.
b 2(b), where the spectrum taken in the point defect free region
(B) in Fig. 1(b) is displayed.
‘ From the ensemble of these results we regard it as likely
16 120 08 that a certain probability for scattering existgerywhereat
V [V] the epitaxial CoSiSi interface. At present we feel unable to
(b) t give a reliable quantitative estimate @f However, it should
T —— beemphasized'thatcannptbecloseto 1, asit_vvould be at
16 -12 08 -04 a completely disordered interface, because this would con-
’ ) : ’ tradict the significant enhancement of the scattering probabil-
Vt V] ity at individual interfacial defects and the formation of
quantum interference states in CoSi

FIG. 2. (a) BEES spectra right on top of a dislocatitrossey What might be the additional scattering mechanism that is
like the one in Fig. (a), and in the neighboring dislocation free responsible for a nonzero scattering probabiéiyerywhere
region (open circles The spectra were taken on a 35-A at the epitaxial Co$ISi interface? The absence of a delayed
CoSi/n-Si(11]) film. The subtle spectral features near the thresholdBEES onset in regions such &) in Fig. 1(b) renders it
are due to quantum interference effects in Ga&ef. 22. In the  improbable that the scattering mechanism is related to the
inset is shown the square root of the BEES current. At the dislocapresence of the localized point defe#s), which are re-
tion the BEES current sets in at the same value as in the adjacegblyed in BEEM images with a density on the order of
dis]ocation free re.gion(.b). BEES spectrum tgken in the apparently 10*2-10"° cm2. In view of the BEEM attenuation length on
point defect and dislocation free regitB) in Fig. 1b). In the inset  ne order of 100 A and the small interfacial area illuminated
the square root of the BEES current is displayge-5 nA). Even 1 the electron beam it appears rather improbable that the
in this region no evidence of a delayed BEES onsetis seen.  haqrest |ocalized interfacial defects, which are more than 50

A away, strongly scatter the electrons, even if multiple
defects, and more importantly, to investigate their effect orpasses through the metal are taken into account. We con-
the carrier transmission across the interface. clude that the interface scattering mechanism responsible for

The above results prove that the probabilityfor the the absence of a delayed onset in the experimental BEES
electrons to be scattered at the interface is significantly erSpectra, even in apparently perfectly ordered regions, must
hanced locally at interfacial dislocations. However, this doed€ an inherent one, such as electron phonon scattering at the
not necessarily imply that is strictly zeroin dislocation interface, rather than scattering at localized interfacial de-
free regions Indeed, during the course of our experimentsfects. The possibility of electron-phonon scattering might be
several pieces of evidence have been found that suggest thigsted in the future by temperature-dependent experiments
even in dislocation free regions, the scattering probabiity down to 4 K.
is finite.

(a) As has been shown in Fig. 1, in the dislocation free
regions point defects with a density on the order of
10'%-10" cm 2 exist, at which the carriers are scattered.

(b) We observe a contribution to the BEES current from
states in two-dimensional hole subbands confined in £oSi  We now turn to the Co%iSi(100) interface. Because of
Those states are formed by quantum interferéhamd lie  the different atomic interface structure other types of dislo-
close to the center of the IBZ, wheT¢E, k,)=0, i.e., where cations occur at this interface. It will be shown that their
the electrons are confined in CgSTherefore, they can only effect on the interface transmission is fundamentally differ-
contribute to the BEEM -current, ifk, is not strictly ent from the simple scattering mechanism observed at the
conserved? CoSi/Si(111) interface. In this section we discuss only dis-

(¢ The magnitudes of the BEEM current on locations rather than point defects, because at(18€) in-
CoSi/n-Si(100) andn-Si(111) are comparabl&? terface we have not been able to resolve point defects. This
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IV. SCHOTTKY BARRIER FLUCTUATIONS
AT THE CoSi,/Si(100) INTERFACE
ON A NANOMETER SCALE
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the dashed line in Fig.(d). These dislocations give rise to an
increase of the BEEM current. In addition, the BEEM cur-
rent is also enhanced in the linear regions indicated by the
two broad arrows. These bright lines are along (B&1)
direction and have a typical length of 500—1000 A. They end
abruptly somewhere at the interface; i.e., they do not form a
continuous network. There might, however, be weaker lines,
which are barely resolved in Fig(l9 (thin arrow), but ap-
pear to connect the bright lines. This contrast is clearly due
to some subsurface linear defect, because on the surface
there is neither an atomic-scale discontinuity nor a long-
range surface distortion. The surface in Fig. 3 is homoge-
neously 3/2x y2R45° (342 in shor} reconstructed. Only
on some small stripes, one of them being lab&ed Fig. 3,
we have resolved §2x \2R45° (2) surface reconstruc-
tion. These\2 stripes, oriented along th@ 00 direction,
appear slightly brighter in the STM and BEEM images. This
surface effect is due to a dependence of the magnitude of the
BEEM current on the atomic surface structure and has been
FIG. 3. STM topograpHa) and BEEM image(b) on a 30-A  investigated elsewhef8.In the following the unusual inter-
Co0Si/3000 A i-Siln™-Si(100 film. The dashed lines indicate a facial defects will be denoted as “linear defects,” distin-
b=(a/4)(111) interfacial dislocation; the broad arrows point to guishing them from thé=(a/4)(111) dislocations.
other linear defects at the interface. At those interfacial defects the The contrast in the BEEM image at the interfacial defects
BEEM current is enhanced by typically 20% due to a lowering of cannot be due to scattering as on G6&{111). Two of the
the Schottky barrier on a nanometer scdle=—2 V, 1;=3 nA). six CBM project onto the zone center of the Cg8iSi(100)

IBZ. For the same reason as on CgiSi(111), scattering
does not mean that point defects do not exist at this interfaceshould decrease rather than increase the BEEM current.
As discussed below, their observation may be prevented byherefore, a different contrast mechanism must be dominant
the complicated(100 surface reconstructions and surfacein this case. Figure 5 displays BEES spectra measured right
scattering. on top of ab=(a/4)(111) dislocation and in the neighboring

The STM and BEEM images in Fig. 3 show a 30-A dislocation free region. From a fit to a quadratic power law,
CoSi/n-Si(100) film. Two different types of interfacial de- i.e.,|,;=R(V,—®;)?, (Ref. 3 we find that the Schottky bar-
fects are observed in this image: Near the left edge runs der ®, at the dislocation is lower by 0.04—0.08 eV than the
b=(a/4){112) misfit dislocation. Dislocations of this kind value of 0.75 eV in the dislocation free region. We observe
occur at monolayer steps on the Si substrate with a height cfome variation ofb,, along the dislocation line, whose origin
al4=1.35 A (see Fig. 4, because the minimum step height is not understood at present. However, the shift of the BEES
in the silicide isa/2 rather thara/4. The silicide covers such onset(see insetis statistically significant. Th& value on
steps on the substrate smoothly, i.e., without an interfaciaop of the dislocation is larger by 50—80% than in the neigh-
step in the silicide. Since the silicide thickness on both side®oring region.
of the interfacial step is the same, this gives rise to a smooth A similar lowering of the Schottky barrier is observed at
topographic contrast of 1.35 A in the STM topography,the linear defectgsee Fig. 6a)]. It is even more pronounced
which indicates the position of tHe=(a/4)(111) dislocation = and amounts to 0.1 eV, whereas the scale faRt@s about
at the interface. Such a topographic contrast is observed #e same on top of the linear defect and in the defect free

o Siatoms
e Coatoms

FIG. 4. Schematic diagram of the atomic
structure at the CogBi(100) interface. A mono-
layer interfacial step with a height af4=1.35 A
——— is associated with b=(a/4){(111) dislocation. On
- both sides of the step the interface is unrecon-
[100] structed. The same dislocation may also occur at

T the 2x1 reconstructed interfacéFrom Ref. 25
[011]
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FIG. 5. BEES spectra taken on top oba(a/4){111) disloca-
tion (filled circles and in the neighboring dislocation free region
(open circles (see Fig. 3. In the inset the square root of the BEES
current near the threshold is shown. The spectrum drawn by crosses 28
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belongs to a different location on top of the dislocatibyF 3 nA). ] .
On top of theb=(a/4)(111) dislocation the Schottky barrier is low- 3 0.7 %
ered - () 1065

region. This can clearly be seen in the inset of Fita)6 = e
where the square root of the spectra is shown. This is clear -100 -50 OA 50 100
proof that the BEEM contrast observed at both bwe(a/ x [A]
4)(111) dislocations and the linear defects is due to a lower- £ 6 (a) BEES spectra measured on top of the linear defects
ing of the Schottky barrier, in contrast to the one observed gfcrossegand in the neighboring defect free regi@pen circles In
misfit dislocations at the Co@5i(111) interface[compare  the inset the square root of the BEES current is shéwn3 nA).
Fig. 2a)]. It can be seen clearly that also on top of the linear defects the
The behavior of thdR value at the dislocation is difficult Schottky barrier is lowered, in contrast to CgSi(111) [compare
to interpret. From the results presented in Sec. Il one mighkig. 2(@)]. (b) Profile of the BEES onsab,, and the scale factdR
expectR to be decreased at the dislocation due to scatteringcross a linear defect. The solid line is a fit of the potential profile
effects. However, it should be kept in mind that the param-+o a Lorentzian yielding a FWHM of 465 A,
eterR does not only reflect scattering effed®&also depends
in a complicated way on the value of the local Schottkytions. The®,, profile is a map of the potential barrien a
barrier height, i.e., on the band lineup, becadse deter-  truly nanometer scale
mines which silicide states couple to the Si CBM in the The observed loweringg®, of the Schottky barrier is
IBZ.%° Furthermore, in the case of the=(a/4)(111) disloca-  caused by a lowering of the electrostatic potential at the in-
tions surface effects also have to be considered. Right at thterface by an amourk. The quantityA is more fundamental
smooth surface step associated with the dislocation we ustkan 5@, because the latter is affected by the screening of
ally observe a small stripe with thg2 surface structure, the true potential variation at the interface in the semicon-
whereas the rest of the surface i§2 reconstructed. This ductor (“pinch-off effect”),?® i.e., is strongly dependent on
change of surface structure is possibly induced by the surfadde doping characteristics of the semiconductor. Far away
strain around the smooth surface step. K& surface does from the defect the potential energy in the undoped Si buffer
not affect the BEES onset, of course, but it gives rise to dayer decreases linearly from its valde)=\Vy,+V,=0.75
larger magnitude of the BEEM current, i.e., a larger €V at the interfacéz=0) to V, at the interface between the
value?® This can be clearly seen on th& stripeS, which ~ buffer and the degenerately doped subst(ate W= 3000
exhibits a higher BEEM current than the surrounding23 A)- (Vi is the band bending in the buffemNote that in a
regions on that terra(?é"rhe absence of a decreafRedalue hOfT]OgeneOUSly doped semiconductor the variation would be
on top of the dislocations suggests that scattering effectguadratic rather than linear. Following Tufiget us assume
m|ght be masked by such band |ineup and surface effects_thatat the interfacehe potential is lowered by an amouht
To investigate the spatial variation of the potential profilefrom its valued®§=0.75 eV far away from the defect in an
in more detail we have taken BEES spectra such as those iAfinitely long stripe of widthL, (—Lo/2<x<L/2). Ne-
Fig. 6@ as a function of the distance perpendicular to theglecting the effect of the image force the potential in the
linear defect. By fitting the individual spectra to the abovesemiconductor is given by
guadratic power law we obtain a profile of the BEES onset
@, and the scale factoR across a linear defe¢see Fig.
6(b)]. To quantify the lateral width of the region exhibiting a
lower Schottky barrier height, th&,, profile has been fit to a
Lorentzian(solid line). The fit yields a FWHM of 465 A.
Similar values are obtained for tHe=(a/4){111) disloca-

z
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Within this modelA can be estimated from the valdé, at It is conceivable that the linear defects are formed by a thin

the center of the defe¢k=0): unreconstructed stripe embedded in a predominanyyl 2
) reconstructed interface region. Another possibility would be
A~ TWSDj, @) small, nanometer-size troughs formed (L1 microfacets,
4Vyplo which have been observed at the related N&({100

. . interface®® However, up to now neither plan-view nor cross-
An upper limit for L, can be estimated from the FWHM of sectional TEM investigations on the sample shown in Fig. 3

thnﬁn potential profiles such as the one in Figh)6 i.e.,  have heen successful in identifying linear defects compatible
Lg'"~40 A. L, might be smaller than this value because theyith those observed by BEEM.

FWHM might be affected by the spatial extent of the elec-
tron beam at the interfacd.If we assume an average value
of 60,=0.06 eV for theb=(a/4)(111) dislocations we ob-
tain a lower limit forA: A™"~0.3 eV; i.e.,A must be sig- In this work we have investigated the contrast mecha-
nificantly larger thans®y, (pinch-off regime. For the 0.1-eV  nisms by which individual interfacial defects at the epitaxial
lowering at the linear defects we obtain valuesfothat are  CoSi/Si interface can be resolved by BEEM. At the
close to or even larger thad . However, for such large CoSp/Si(111) interface the probability for the carriers to be
lowerings on a nanometer scale, resulting in large electrigcattered at the interface is significantly enhanced by indi-
fields, a classical treatment may no longer be appropriate. vidual interfacial dislocations and point defects. This estab-
The observation by BEEM of Schottky barrier fluctua- lishes BEEM as one of few experimental techniques by
tions on a nanometer scale has been reported already for thghich point defects at a buried interface can be detected,
Au/Si and Au/GaAs systerft:* However, in these studies and, more importantly, by which their effect on the carrier
the nature of the corresponding interfacial defects could nofransmission across the interface can be investigated. Even in
be identified. They are most probably related to chemicahpparently perfectly ordered interfacial regions we have
intermixing at the interface. Here, at least in the case of théound evidence for a finite scattering probability at the inter-
b=(a/4)(111) dislocations, we can attribute the lowering of face. This suggests the presence of an additional inherent
the potential barrier to a known structural defect at the interscattering mechanism such as electron-phonon scattering at
face, for which even a structure modsee Fig. 4 has been the interface. At the Cogii(111) interface the Schottky
proposed® This will be useful for a theoretical understand- parrier is homogeneous. However, at the Gt8{100) in-
ing of the relationship between the Schottky barrier fluctuaterface partial misfit dislocations and certain linear defects,
tions and the atomic interface structure around the dislocayhose structure has not been identified yet, give rise to a
tion. significant lowering of the Schottky barrier on a nanometer
In the case of the linear defects, however, the structuragcale. These BEEM results together with the information
nature is not known at present. It appears that they cannot Geom TEM about the atomic structure at the interface might
identified with any of the dislocations that have been ob-e useful for theoretically understanding the relationship be-
served in a thorough transmission electron microscopyween interfacial defects and the local band lineup at the
(TEM) study of the CoSiSi(100) interface” The BEES interface, as well as the effect of the presence of such defects
spectra taken to the left and to the right of a linear defect aren the average Schottky barrier height extracted from the
identical up to voltages of at least6 V. This renders it transport characteristics of a macroscopic diode. The reason
improbable that the linear defect is due to a phase boundamyat at the (100 interface certain dislocations lower the
between two different interface structures. From the lack of a&chottky barrier whereas at tiig11) interface they do not,
BEEM contrast at high voltages between the two adjaceninust be related to the specific atomic structure at the inter-
regions it can be excluded that the linear defects are assodice.
ated with an interfacial step. Since there is no topographic
contrast at the surface across the defect, an interfacial step ACKNOWLEDGMENTS
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