
7-イ Iiigliiy Sensitive Anorphous Opti_cal lie:n.cry

M. Terao′   II. Yaramoto′   and  I:. 卜′arllyarna

Centra■  Rescarch Laboratory′  IIitachi Ltd.′

Kokutun3■ ′ TOkyo′  」apan.

Antorphcus ser■ cor.dじ ctor filrs hε vo been reFcrtec t(: bc crysta■ ■■2c:d W■ th a

laser bean to cbtain t・rritten sFctSl)′  as we■ l cns witll volta9c・  pulses2).  Pcwer of

the laser heam necessary for v」 riting or erasinci a 卜it of ttnforFatiOr in the fi_lm

was about several ■11liwattsl)′  3) .  sirru■ tanecus arpliCaticr cf voltage with tho

irra-ciaticn of a laser heam rnight lcr'ier the 1a.

ser beani Fcwer necessary for vrritinE or erasl-ng.

Ilowever, a.s tlie resistivity of the crystallize,c

spot is ntuch lc,rl'er than that of anorphous reg"i.c':: ,

we need X-Y natrices of electrodes sG as to app1y

the voltage cn11' at an appointecl spct tc avoid

disadvantages of large currents rn crystallized

spots. This rethcd, therefore, night Lose an

aovantage of Liigh packing Censity of am.orphous

sericonductor opticai memory. Our present

clevice, however, macle it pcssible to avoid
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I'ig. 1 Structure cf the d.evice

disadvantages of lerge currents in vritten spots-i l.lithout diviCjng electrcCes, and

its sensitivity for light vre.g found tc be I'ery high.

The structure cf our device is s.hor.;n in Fig. 1. A thin Te-Ge-As amorphous

serniccncjuctor filrn is formed on a. thrck CC.S layer, and both of then are sand,-

lviched vrith tra-ns5:arent plane electrodes. Flith this device r h?€ succeedeo in writ*
ing snall spots in the am.orphous senj-eonductor filrn l.'ith. a IIe-Ne la.ser bearn as

weak as 0.02n:W irradiated f rom Cd.g layer

side through one of the electrodes r,!'ith the

aid of short duration voltage pulses ap-

plied to the electrodes.

Relaticn beti.,'een the ninirnurir heigh.t cf

voltage pulses v;hcse width v;as l.,;us and the

ninimum F,cv;er cf tlie laser hearn necessary

for obtaining visibl.e written spots is

shcv;n in Fig. 2. f n ord.er to obtain this

relation, tlio Cevice was irradiated. lvitli tl:e

the end of the iriaCrat-ion,, the voltage pulse

fi::eo at 6CV, vrhen cl.urat-ion of the preceding
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∠  Character■ stic of the wr■ tinc
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laser beam a-bcut tvro secc'nCs, ancr, a.t

was applied. 1:pplieC voltage being

Iaser bean irradietion u'as shcrteneC
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from 2s 'tc 151s,'ih,e. n:i_nirnuni l.eiser J:cr,ier for
v,"ri.ting be canc only abcut 2. 3 trn:cs as -t-arge ;is

tl:e pc.,r.ler shor,ir: in FiE. 2, .-r;c:: \^:llen sl.iorter:C tc
SFt, the rnininrun: 1r:s€:r f:Ower bec:a.r.,e a-l-,cut 3 tj.r.es

as i.atgc as: the J:crrt,r sl:orcn -in Fig. 2. The nin:.-
ncun li-gi:t energy fclr tl.e r.:rrtir:E cf an about lTrn-

ciia.rr.cter spct r{e.s:xlO--i0,'ou,-1e. trigure 3 is a

ptrctcriicrcgrapir of written sFcts taker v,,ith trans-
nritted 1ight. OscillcEranr traces of currents a-re

shcv;n in Ii:-E. 4, a cu.rrent v;iil: an i-rracia.tion
of the Laser l,ean J[ :_s shown c]cubl-ed cn a currcnt
withotit a.rr irradiaticn I. These experi.ner,,tal" cb-

servations strongly suggest that cryst.al-lizaticn
of the amorphous senicorrductor j-ayer was cat'r.sec.,

by switching in ttre CciS 1"yor4), that tl,e thresh-
old of switching i;as lor.rere<j. r+ith tlie iei.se: he,ar
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irra.d.iati.cn, and ttiat the ti.,'aiarict.e nuiti.tr,l_icaticn 6rf phc.bo-carrier:s trjEgered the
sv"itching- Since in the Ccls 1ay61, sv:i.tching, not merirory effect occurs, the Ccs

layer can return to initial- high resistance state arid Frevent spurious current frcn
flowing through the written spcts. Pcssibility of microfrlrn cltiplication v;ith J-ight
frcn a 30Vi tungsterr lanrp a.nd repetitiver voltage pulses vras alsc found.

lfe cari also crystal-1ize the arrorphcus sernj.cond.uctor fiLm of this device with
the laser bean a-nd voltaEe pulses l-cr,,ier ar:d r,ucli lcrrger tl.an shcr.:n in pig. 2. The

cryst-aliizaticn is thought to be due tc pl:otoccnc.ucti.on ir: the Ccls 1aye:: and written
spots v.rere snooth. In t-his case, as far as ttre same As-Te-Ge an:orphous semiconciuc-

tor was usecL as the mencry n:ateriaI, at least several hundrecl microseecnds rr-ere

needed tc c::ystallize a 5;rm-dianeter spot v,:itli the l:e-Irie laser bean v,rhose power was

5my.r.
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