Regular Paper 260

J. Korean Inst. Electr. Electron. Mater. Eng.

Vol. 28, No. 6, pp. 360-364 June 2015

DOI: http://dx.doi.org/10.4313/JKEM.2015.28.6.360
ISSN 1226-7945 (Print), 2288-3258 (Online)

224 USS0fl A el AXICl @FE 2EQ)
UZ S0 et A4

oI, YEF, AT, o

Jlstrjat A7|geta

A Study on Malfunction Mode and Failure Rate Properties of Semiconductor
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Abstract: Electronic systems based on solid state devices have changed to be more complicated and miniaturized as
the electronic systems developed. If the electronic systems are exposed to HPEM (high power electromagnetics), the
systems will be destroyed by the coupling effects of electromagnetic waves. Because the HPEM has fast rise time
and high voltage of the pulse, the semiconductors are vulnerable to external stress factor such as the coupled
electromagnetic pulse. Therefore, we will discuss about malfunction behavior and DFR (destruction failure rate) of
the semiconductor caused by amplitude and repetition rate of the pulse. For this experiment, the pulses were
injected into the pins of general purpose IC due to the fact that pulse injection test enables the phenomenon after
the HPEM is coupled to power cables. These pulses were produced by pulse generator and their characteristics are
2.1 [ns] of pulse width, 1.1 [ns] of pulse rise time and 30, 60, 120 [Hz] of pulse repetition rate. The injected
pulses have changed frequency, period and duty ratio of output generated by Timer IC. Also, as the pulse
repetition rate increases the breakdown threshold point of the timer IC was reduced.
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Fig. 1. Timer IC in astable mode.

Fig. 2. Output voltage from pin 3.
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Fig. 3. Timer IC test setup.
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Fig. 4. Measurement configuration. (a) experimental setup and

(b) output voltage waveform of pulse generator.
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Table 1. Malfunction behaviors of output generated by timer IC.
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Fig. 5. Malfunction properties of timer IC.
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