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Considering Lightning Induced Transient Susceptibility
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Abstract

Lightning causes physical damage to aircraft, such as melting, burning and arcing, and magnetic field that occurs on the aircraft’s
outer body during the penetration of a lightning stroke causes voltage and current transients in the electronics and wiring within the
aircraft. This effect will cause induced lightning strikes in the aircraft’s internal airborne electronic systems , preventing safe flight.
This paper introduces protection circuit design techniques, and the test results that meet the requirements for certification of criteria.
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Table 1. Test items of pin injection.

Waveforms
Level 33 4/1 5A/5A
VoI VoL VoL
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Table 2. Specification for RF arrestor.
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Table 3. Controller power pin injection results(waveform 5A).

Pin under Polarity Peak voltage Peak current
test (\%) (A)
Positive 86.4 268
A Negative —67.6 —280
Positive 89.2 276
B Negative 65.6 —264
Positive 89.2 274
¢ Negative —66.0 —270
Positive 50.4 282
b Negative —109 —286
Positive 50.4 282
E Negative —109 —284
Positive 50.0 280
F Negative —108 —282

Positive |
] gy

GND

8 9. Aol7] AY A F(waveform 5A)
Fig. 9. Controller power pin injection(waveform 5A).
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Table 4. Controller ©]E4l pin injection(waveform SA).

Pin under Polari Peak voltage Peak current
test v (\%) (A)
Positive 328 2.40
Tx(+) ,
Negative —336 —2.80
Positive 324 —2.80
Tx(—) .
Negative —334 —2.40
Positive 328 2.40
Rx(+) )
Negative —336 —2.80
Positive 324 2.40
Rx(—) ;
Negative —334 —2.40
Positive 328 2.80
Tx(+)
Tx(—) —338 —2.40
Positive 326 2.40
Tx(—)
Rx(—) —332 —2.40
Positive 324 2.00
Rx(+) ;
Negative —332 —2.40
Positive 322 2.40
Rx(—) )
Negative —334 —2.40

TX(+)

TX()
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A F ) (waveform 5A)
Fig. 10. Controller ethernet pin injection(waveform 5A).
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Table 5. Controller power pin injection results(waveform

H 6. #Alo]7] 1553B A FY(waveform 5A)

Table 6. Controller 1553B pin injection(waveform 5A).

5A).
Pin under . Peak voltage Peak current
Polarity
test %) (A)
Positive 274 80.0
Rx :
Negative —274 —82.0
Positive 304 84.4
RX .
Negative —274 —81.6
Positive 270 79.6
Rx
Negative —274 —81.2
Positive 276 81.6
Rx :
Negative —240 —78.0
Positive 268 82.4
RX .
Negative —240 =772
Positive 294 87.6
Rx :
Negative —234 —77.6
Positive 270 86.4
RX .
Negative 272 —88.0
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Fig. 11. Controller discrete pin injection(waveform 5A).
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Pin under Polari Peak voltage Peak current
fest ty V) (A)
. Positive 318 5.00
High -
Negative —340 —8.00
Positive 320 5.00
Low :
Negative —346 —8.00
. Positive 320 6.00
High -
Negative —346 —7.00
Positive 320 6.00
Low :
Negative —352 —8.00

tokun g
High | S ™ bl

J3 12, Ale17] 1553B H F=Y(waveform 5A)
Fig. 12. Controller 1553B pin injection(waveform 5A).
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Table 7. Transceiver power pin injection(waveform 5A).

Pin under Polarity Peak voltage Peak current
test \%) A)
A Positive 58.8 258

Negative —56.0 —244
Positive 60.0 256
B Negative —55.2 —240
Positive 60.8 256
¢ Negative —55.6 —238
Positive 55.6 236
b Negative —61.2 —256
E Positive 54.8 234
Negative —62.0 —254
F Positive 55.2 238
Negative —61.2 —256
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Fig. 13. Transceiver power pin injection(waveform 5A).
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Table 8. Transceiver ethernet pin injection(waveform SA).

Pin under Polari Peak voltage Peak current

test vy W) A)
Positive 70.0 248

Tx(+) ;
Negative —69.6 —248
Positive 69.2 246

Tx(—) ;
Negative —68 —250
Positive 62.4 256

Rx(+) ;
Negative —624 —254
Positive 63.6 252

Rx(—) ;
Negative —64.0 —254

TX(+)
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8 14, &4

A7) o]y

A F9Y(waveform 5A)
Fig. 14. Transceiver ethernet pin injection(waveform 5A).
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Table 9. Transceiver discrete pin injection(waveform 5A).

Pin under Polari Peak voltage Peak current
fest ty V) (A)
) Positive 54.2 262
Discrete -
Negative —544 —270

@ 200V G
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2TT00AMd0.0ps AT Chz
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hi 200V @ 1004

M40.0us A Ch2 \ -28.0A
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Fig. 15. Transceiver discrete pin injection(waveform 5A).
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H 10. £4217] RF ® F(waveform 5A)
Table 10. Transceiver RF pin injection(waveform 5A).

Pin under . Peak voltage Peak current
Polarity
test \%) A)
Positive 268 234
RF ;
Negative —268 —238
Posiie
ok Run_ Trig? [ o Run i ] Trig? > (-
-
// T 1
o T = g
WAl 100V Chz 00 A M40.0US A ChI J 46.0 ChT™ 160V @ To0 A -\|4nnu< AT 6w
J2 16. $5417] RF ¥ 39 (waveform 5A)

Fig. 16. Transceiver RF pin injection(waveform 5A).
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