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Response of twisted-wire pair to electromagnetic pulse based on transmission
line theory
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Abstract: Twisted-Wire Pair(TWP) is commonly used in the comprehensive wiring of electronics and
information equipment. In high frequency electromagnetic environment, TWP may couple with external
electromagnetic fields, which would interfere or destroy the connected equipment. In order to research the
TWP’s electromagnetic pulse effect, based on transmission line theory, the calculation expressions of TWP
response to external electromagnetic pulse are deduced. Results show that in high frequency
electromagnetic environment, the TWP has stronger anti-electromagnetic interference ability. The research
method and conclusion in this paper may be helpful to the quantification research of TWP’s
electromagnetic pulse effect and the anti-electromagnetic interference ability assessment.
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Fig.4 Schematic map of 24-AWG type TWP’s
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Fig.5 Validation of calculation results in this dissertation

K 5 ASCHHEEREE

TAF LMK | R, SRR SR, L, b
Y G IR BA . PRI IS B AR 24-AWG. BA i
SHET RSB A Bell KRERME HEMP, AUfiE 4 1€
Wi 0,=0,0,=0,p,=n/3. % TWP WBH psylh 220 ol 2
11 cm,24 ¢m,30 cm if, TWP FIF-47 8Lk Z, i (1) 8% HL = as0f — =Py || "
W H I 6 R B
I 6 FTLLR th, ML 5 TAT DA e, (a) results n this dissertation
W R 5 # 02 10%., L X2 2k R 34 Bk 5 7R
RN R SIS W E e i 00—
135 5 W B 25 B PO W T . Pl oo W&ﬁ@a 1
AL 2 AT, L RARA I S oo oofY v 1z
BT ARBE S . UL SR R RS BT T 5 o2 :
H, KLY T P RE J1 58 T 4748 19 gy L i B 0,01 i;’:fgﬁ,’ﬁ .
oo RULELR T LU A0 T A 1 SOR IR A 00—

FORLRE T, TR R — R S A A i v AR A 1Y
LB ) 23 0l o5 — MR b R A 1 HL R 37 TR s 1) T
R, WAl LLEEAE A B 55 B o4

t/ns

(a) twisted-wire pair
Fig.6 Comparison of double parallel line’s and TWP’s induced currents
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