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Bine electroluminescence (EL) in ZnSe MIS diodes using Zn3
(4) polycrystal film as an insulating layer appears as a few
scattered bright spots. The origin of these elecirolumines—
cent spots (ELS) could be attributed to the introduction

of insulating ZnS layer. The homogeneity of blue EL has
been improved when a ZnSe polycrystal film instead of a

(5) ; Zn3 polycrysial film was used as an insulating layer in
ZnSe MIS diodes.

uld be i, INTRCDUCTION

In recent years there has been considerable interest in biue
EL emitted by forward-biased ZnSe MIS diodesiu4. In our eariier
uorkB’ 4, attention was directed %o determining the origin of
(6) "~ two emission bands in the blue at 4655 and 4770 A at room
temperature. In the present paper the main interest is focused

0 assume

t(7) on the spatial distribution of blue BL in ZnSe MIS diodes,
no
cited 2, EXPERIMENTAL
Mominally undoped ZnSe crystal, grown in this laboratory, were
Ly uged in the present experiments, The boule crystals were grown
from the vapcur phase in sealed capsules containing slight excess
of zinc5. Pice with dimensions of 3X3x1 mm3 were cut from the
1. 17, boules, and annealed in molten zminc at 850 0 for 100 h to reduce
197). thelr resistivities to the range 1-10dcm, After polishing and
82}. x eteching, one large area face of the dice was then provided with
72y, ‘% an indium ohmic contact. & thick {500-1,000 1) layer of ZnS was
perger, ' deposited on the opposite face by electron beam, and finally a
) circular gold electronde 1 mm in diameter was evaporated on top
984).

of ZnS layer.
The photo of EL spois was taken from the surface of the dice

carrying the gold contact with Model XJL-01 optical microscope.
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Model HHS-2X scanning electron microscope has been used to study

the ZnSe dicdes.

3, RESULTS AND DISCU3SION

With an optical microscope 1t was observed that the blue EL 4ip
Znde MIS diodes appears as a few secattered bright spots disperging
on the cryatal surface closed to the gold electrede. The number,
size and intensity of the EL spots increase with the increase of
the current density passing through the dicde.

Using scanning electron microscope, it was found that the
electron beam-induced current image {(BBICI) corresponded to the
EL spots observed with optical micrescope for 7nSe MIS diodes, as
shown in Figure 1. However both the zbsorbed electronic current
image of low-resistiviiy 7nde dice and the EBICI of YnSe M3 dicdes

are homogeneous.

{a} BELE (X50) (p) EBICT (X50)

FIGURE 1
¥LY (&) and EBICI (b) in ZnSe ¥IS diode with Zn3 polyerystal film
as an insulating layer

On the ground of the above results, it is concluded that the
distribution of resistivity of ZnSe dice along the crystal sur-
face is homogenecus and the Znje crystal is flawless., The Drlgin
of nonunlformlty of BBICT as well as of EL3 must be attributed to
the introduction of the insnlating Zn3 layer. Since in this case
there 1s considerable mlsmdtch of energy band, it is reagonable
to think that wore nonrddlatlve recombination centers exist in
the insulator-semiconductor interface of the Znde MIS dicde.
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it was expected that if & homo-insulating layer is used in

‘fabricating the Znde MIS diode, the homogeneity of EL emission

ecould be improved. A new ZnSe MIS diode was made in which a Zn3e
polyerystal film instead of a Znd polycrystal film was used as an
ingulating layer. It was found that the HLS as well as the BBICI
became densely packed spots in the diodes, as shown in Figure 2,
and the ELS in the diodes appearsd homogeneous when observed with

naked eyes.

(&) BLS {X50) {p} EBICI (¥50)

FIGURE 2
ELS {a) and EBICI (b} in ZnSe MIS diode with ZnSe polycrystal
film as an insulating layer

We believe that perfectly uniform EL emission could be obiained
for ZnSe MIS diode if a ZnSe epitaxial layer is used as the insu-
lating layer.
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