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Abstract Intensive electromagnetic pulses are common in high-power laser and X-ray equipment and in various
environments, such as future battlefields. This kind of harsh environmental factor can affect electronic equipment,
especially optical-imaging devices that cannot be shielded well while performing specific imaging tasks. Herein, we
choose a digital camera and discrete charge coupled device (CCD) camera system as typical devices used for testing.
We investigate the effects on optical-imaging device when the device is subjected to an intensive electromagnetic
environment. We observe such effects as equipment malfunctions, decline in imaging quality, and module
destruction. Herein, the observed effects and relevant electromagnetic environment data are summarized and
analyzed. We promote the idea of using failure-probability thresholds under certain environmental conditions to
measure the equipment viability. We provide the probability threshold curve for the CCD imaging system. Finally,
we discuss the experimental method to investigate the electromagnetic effects. This work can provide supporting
data and referable experience for others’ evaluation and protection of equipment subjected to intensive
electromagnetic environment.
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Fig. 1 Typical function module of CCD imaging equipment
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Table 1 Test equipment parameters of intensive electromagnetic field

Repetition Frequency Output
Parameter Field strength /(kVem ') .
frequency /Hz feature /GHz equipment
X band 6-10 10-500 Center frequency: 9.4 Horn antenna
C band 2.6-40 1-500 Center frequency: 5.49 Horn antenna
Ultra wide band 80-180 1-100 Bandwidth: 0.1-0.5 TEM horn antenna
Double-exponential pulse 0.4-10 1 Bandwidth: 0.3 GTEM cell
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