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nonlinear resistance g)gnpunt of this invention is conprising a first
-conductive layer, an insulating |ayer, %&d a second conductive | ayer
stacked in sequemﬁmﬂ rate, whér¥in: the 5 first conductive | ayer
is amtal film mmmm’m’ gﬁmonent is a metal such as tantalumto which
is added a chemical elggent having a valence 1 or 2 greater than that of
the metal, preferably tungsten in the ceptration of 0.2%to 6 atom nore
preferably in a proportion of 0.3%td\-%ojm and the insulating | ayer is
10 an anodi zed | ayeforelidir Rédisftatcndiatente Metred. ofNith Manuagtmmki near

resi stance el ement,’, 1dndt hepddremsgtatensity in the elenent is JZ when a bias
vol tage of A1foM iePHleisedtahéer e Fertetitf &F thisi Phesk €bd Q's %Qmﬁﬁfgfﬂg zit a
current density of 1 Alcn2, and the current density i1s J1 when a bras 15
vol t age of f10st/ icorsusitize a¥aswar,noanur ipsulatingj éayer) tdndd f al | soéogd
Equation 2 is a&

roximat el y satisfied) where the constants B and n in
Equati on 2€pRdY *rpla‘tﬂ \ 3¥8T é?%/&teﬁ]e 1ne FRANGRACH P a-spbstratey, yhgrgin: <the:
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active matrix type of liquid crystal display device. ~'ig .13, .
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grap density in %he element is J, when a Dbias voftage Xgmlg% 1nse

applied after a current is injected for 10 seconds at a current
density of 1 A/cm?, and the current density is J, when a bias
15 voltage of 10 V is applied after no current is injected, the
following Equation 2 1is approximately satisfied, where the
constants B and n in Equation 2 preferably satisfy the
relationships | B | £ 0.2 and n £ 0:
Equation 2: log (J,/J,) = B x t'°
20 where: t is the elapsed time (in seconds) since
the bias voltage was applied.
This nonlinear resistance element is particularly suitable
for use as a switching element for an active matrix type of liquid

crystal display device.
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