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Arcrphous semicorductor filirs heve bheen repcrted tc be crystailized with a

1) 2

laser beam to cktain written spcts™’, as well as with voltage pulses™' . Pcwer of

the laser keam necessary for writing or erasing a hit of informatior irn the film

1), 3

was about several milliwatts Sirultanecus arglicaticr of voltage with the

irradiaticn of a laser ream might lower the la

sexr beam pcwer necessary for writing or erasirng. CdS LAYER

AMORPHOUS
However, as the resistivity of the crystallized — LAYER
spot is much lower than that of amorphcus recici,

NESA
we need X-Y matrices of electrodes sc as to apply ELECTRODE
the voltage only at an appointed spct te avoid
disadvantages of large currents in crystallized
3 . ) 1 . —

spots. This rethed, therefcre, might lose an GLAS/; HALF TRANSPARENT
advantage of high packing density of amcorphous SUBSTRATEGOLD ELECTRODE

sericonductor optical memory. Our presert
Fig. 1 Structure of the device

device, however, made it peossikle tc avoid
disadvantages of lerge currents in written spots without dividing electrodes, and
its sensitivity for light was found tc be very high.

The structure of our device is shown in Fig. 1. A thin Te-Ge-RAs amorphous
sernicenductor £ilm ie formed on & thick CE@S layer, and koth of them are sand-
wiched with transparent plane electrodes. With this device, we succeeded in writ-

ing srall spots in the amorphous semiconductor film withk & He-Fe laser keam as

weak as 0.02rW irradiated from CdE layer

|
side thrcugh ore of the electrcdes with the —~100} ! i |
aid of short duration voltage pulses ap- 3
w
rlied to the electrcdes. . g 50 .
Relaticr between the minimum height cof Eg
voltage pulses whcse width was lps and the > 0 | | | |
minimum pcwer cf the laser heam necessary 00l 0.l I 10

POWER OF LASER BEAM (mw)

Fig. 2 Characteristic of the writing

for oktaining visible written spcts is

shewn in Fig. 2. In order to obtain this

relation, the device was irradiated with the laser beam akcut two seccnds, and at
the end of the irradiation, the voltage pulse was arplied. Zprlied voltage keing

fixed at €CV, when duration of the preceding laser keam irradisticn was shcrtened
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from 2s te 1Sus, the ninimunm laser pover for
writing becare orly akcut 2.3 tirecs as larce as
thie power showrn in Fig. 2, #1.é when sherterd to
SMs, tke mininur laser power became chcut 3 tires
as large sz the pewer shown in Fig. 2. Tre mini-
mur light energy for the writirg of ar about Sum-

e =10 " :
diamcter spct was 3x10° " Coule. Figure 3 is a

phctomicregraph of written spcts taker with trans-

Fig. 3 Lxamples of vritten spot

mitteé light. Osecillocgran traces of currerts cre
shewn in Fig. 4, & current with an irradiatiecn
of the laser Lear II is shown cdeukled on & current

without ar irradiation I. “hese experirertal ck-

CURRENT
H
5mA

’
[

‘servations strongly sucgest that crystallizaticn

H
TIME  Ius

-

of the amorphous semiconductor layer was caused

by switching in the cas layer4), that the thresh-

Fig. 4 COscillogranm trace
old of switching was lowered with the laser rear
irraciaticn, and that the avalicrcle muitiplicaticn of pheto-carriers triggered the
switching. €ince in the Cd&s layer, switching, not memory effect occurs, the Cés
layer can return to initial high rgsistance stete aré prevent spurious current frem
flowing through the written spcte. Possikility of microfilm duplication with light
frem a 30W tungsten lamp and repetitive vcltage rulses was a2lsc found.

We can also crystallize the arcorphous semiconductor film of this device with
the laser beamr and voltage pulses lower ord ruch lerger tran sheown in Fig. 2. The
crystallizaticn is thought to ke due tc photoconductior ir the Cds layer and written
spots were smooth. Ir this case, as far as the same Ag-Te-Ge amerphous semiconduc-
tor was used as the memcry naterial, at least severzl hundred microseccnds were

needed tc crystallize a Sum-diameter spot with the Iie-Ne laser kearm whose power was

5myl.
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