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A new type of surface electromigration of metal eovored semiconductors was recently found

and investigated by the author’s group.

The experimental method and some typical results are

deseribed in comparison with the conventional electromigration. The specimens used for the ob-
servation of this phenomenon are In, Ag, $b and Sn pads with a thickness of several monoclayers

evaporated on cleaned Si(111) substrates of 7xT.

The following phenomena were observed by

the seanning Auger electron spectroscopy. Movement of the pad toward the cathode occurs

with the application of dc current through Si substrate.

A characteristic layer with a uniform

thickness and structure proper to the transport grows on the cathode side of the pad during the

supply of dc current.
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Fig. 1 Schematic diagram of surface electro-
migration. A pad of In thin film evaporated
on clean Si{111) (a) is transported toward
cathode with the application of de current
through the substrate {b). On the cathode
side of the film a characteristic In layer with
a uniform thickness and structure is grow-
ing (¢}, On the anode side side the edge of
the film remained fixed.
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Fig. 2 A method of observing electromigration
in bulk materials, (a) A wire specimen.
(b) Distribution of temperature 7 along the
wire, {c¢) Change in diameter of the wire
AR as a result of electromigration.
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Fig. 3 A direct method of obhserving electro-
migration. {a) Radioactive isotopes of matrix
and immobile marker are inserted in the spec-
imen. (b) Distribution of the concentration
N of matrix and marker isotopes.
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Fig. 5 Triple points at grain boundaries as a
void nucleus and a hillock nucleus.
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Fig, 6 A specimen used for the observation of
surface electromigration.
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Fig. 7 UHV system for the odservation of
surface electromigration by scanning AES.
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Fig. 8 Auger line analyses and Auger maps
of AML In pad (a) before and (b) after
the application of de current of 100mA for
5 minutes.
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Fig. 9 Auger line analyses and Auger maps of

0.5 ML In pad (a) before and {b) after the

application of de¢ current of I100mA for 4
minttes.
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numerals in minutes) following the application
of de current are represented by Auger line
analyses. The current was directed from left
to right. The deposited region was approxi-
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(b)3ML8mA (80°C); (¢) 4 ML, 6 mA (T0°C).
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Fig. 13 Auger maps (a)} and line analyses (b) of 4 ML Sn pad.
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