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A study on the behavior of the Nonvolatile MNOS Memory Devices using
the Automatic A4Vry tracer
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Abstract

The memory characteristics were investigated with the MNOS capacitors fabricated and
deposited differently silicon nitride of 530 A, 1000A each after growing oxide films of
23A by fabricating and using automatic 4Vrp tracer, The memory trap density was high
by about 0,18 x 10'®m™? in the thin silicon nitride than thick, electron was injected in
the low oxide field by 0,31 x 10%V/m, good retention rate of trapped electron was shown
at 10* sec and also trapped electron decay of back tunneling to silicon was dominated,
In the linearly increasing region, oxide current and in the decreasing region after
saturation, silicon nitride current was dominated in the shift of flatband voltage with
pulse amplitude applied, The emission of trapped electron and hole injection from
silicon were observed at the same time in the erase characteristics, :
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Table 1, Electric field and flatband voltage shift by applied pulse amplitude

puluse A-53 device B-10 device
anmplitude
(V) [Eax(X10°V/m) |Ew(X10°V/m) | AVen(V) | Ex( X 10%/m) | EW( X 10%V/m) | AVin(V)
24 7.27 4.25 4.52 4.14 2.32 0.01
26 7.87 4.60 6.04 4_48 2.51 0.02
28 8.47 4.95 7.38 4,82 2.70 0.04
30 9.07 5.30 8.36 5.17 2.90 0.09
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Table2, Retention rate of trapped electrons and electric field by pulse amplitude

Sample A-53 device | B-10 device
Injection
conditions ' tp = 10ms
item Vp = 28V Vp = 48V
Initial flatband voltage (V) 8.58
Trapped electron retention 78.95 73.05
rate at 10%sec(x)
Initial decay rate 1.7
at 10 sec (%/sec) .
(vin) Eu 1.0 x 10° 1.4 x 10°
Electric field (V/
ectric eld BV MR 1.9 x 10° 8.4 x 10°
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