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ABSTRACT

Temperature-dependent current-voltage Il-V) characteristics have
been observed in a new type of thin-film diode, consisting of Al, AI203. Mn,
Mn.Oy, and Pb. Plots of In I-V1 2. din IIdV 2 - lIT, and lT 2) -l/T

(where T is temperature in OK) can be fitted by straight lines which shov
that Schottky emission is the dominant current-flow mechanism over the
temperature range of 190°K to about 350°K. Barrier thicknesses were
dete mined by high-frequenc--¢ capacitance measurements and found to lie

between 100 A and 250 A. Relative work functions, between the aluminum
and lead films, were found to lie between 0.25 and 0.50 ev. One of the
diodes was tested at 60 Hertz for 124 hours without causing a significant
change in the shape of the I-V characteristic, It is concluded that nominal
refinement of the fabrication technique will lead to a varistor thin-firn
diode which is inexpensive and which has long-term stability-
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INTRODUCTION

Thi reortdesries experimnental wvork al.t I. Nava CI. Enagineerina
Laboratory NCE'L) on fiw-lIaver ti-filn =rue with SchotkytMiSSiOf!

ctirent-oi MAP VI character-stic The thIn-imdocewreon ;!
bvacuum deoposition and- are of the metal-nsulator-meta tPCTh [n~l-

tor structure cannot be precisely -describnd zit this-ItYrme. but12 f"0r discussion
p-urposes it is presumned to be a triole-ldyer symwnic cnist ofS meta

film sandwiched btwewcen two metal-oxi, i uq Hence, the -rnnplete-diode
systemn will beo designated by the five-sy Tool dor-_y M/A/M/M. Th ok
was done for the purpose of developino an -I 1proveo tntn-nimir voitame
regulator of the tal-barrier mtIMBM type-. The- iBIM-1 diode that

-- has~a pure oxide barrier has neither lona-terml stability nor hl h current-
carry'n9 capabil ities, but'-it does have -a symmretralV c'aracterist. T his
advanrtaucous-characteristic reouirE; tfwo back-to-oacK, conventional

metl~xieremionucordiodes, Hence, thne ev= 1 8 4A _____

diode-thatdoshvlo-trstbltanhe . n-crficabiis__
Ill result-in reaeocoetest for intoecrared t-m, -2.,, f

reduced ov era lcost.
The attempt- to develop an-improvEdLt ~jfiir t~c re-lr diode

as-i~i byM. i~vri fiscal year (55 of a nev4uty- ni -r fmp

systemrn ih a symmetrical voltage-regulator U-V characte'sd Which could
beaprxiatdby VX whre x - 2_ 1 coss~- - _

Al. Al20 3fMnf ~Q and Pb. No attetriuts have benmy -t

determine the manuanrs3-rxide structure by eliectron -or X-ratq Hdfaio n
patterns, hence the-r-and ysubscr ipts for the stowhio metry- Aluh-uoh other
simpe thinim systemns, -particularly the MJIIM stru-cturevvithAl 2 02- as

five-film systenm. 1 ,'-int V;.;-O IP- b a C-.Yi- U- dren-.at&O r-kz
atauseful current dnityf for areaivel-V Ioi tfimeWil-t~i~fGi

Pattern tobecor .... or. deadsh-rt
Olnatie T sa on 01 11- -

0101.1011iV-~nidts; 1 ---.M~ n ctI z M -- __

tia,u it m 'as beli -everd ina yA--o4-mr tnme twue-tiilfl Sstes -.10
ILA zi Xit'ndr lead to- a svmvria ';o ; Zen T; ti-il ~riwfh
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