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Lightning protection design for transmission channels of communication systems
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Abstract: In view of the problem that the lightning electromagnetic pulse invades the transmission channel of the
communication system, resulting in interference or even damage to the power amplifier, a lightning protection module
is designed to realize the decrease of the amplitude and specific frequency components of the lightning electromagnetic
pulse, and protect the power amplifier from the influence of lightning intrusion. The module comprises a transient
protection circuit and a filtering circuit, and the transient protection circuit is mainly to limit the lightning-induced
voltage and transfer the relevant current caused by lightning; the filter circuit suppresses the low-frequency components
of lightning below 1 MHz. After simplifying the transmission channel of the communication system, installing the
protection module and simulating the lightning current intrusion of 8/20 ps, the peak power of the power amplifier will
not exceed 30 dBm, which is less than the minimum value of the tolerable peak threshold power range. The experiment
carries out the intrusion of lightning electromagnetic pulse on the simplified transmission channel, and the gain data
shows that there is no obvious gain compression of the amplifier at the center frequency of 144 MHz, which indicates
that the protection module can effectively protect the sensitive components.

Keywords: lightning protection;transient protection circuits;filter circuits;gain compression

Ell

L F AR R W RO BRI R SR
Tr TR R G A H ™ A 08 v B e v T R L AR 5 R
F L E K b R 2 AL A AR BDL AR S5 B AR
FRGEXT L W B — LR TR S 5 A SR AR R R 2 B AR L R

[}

W H 9 .2024-11-25

FEL fpk o ) 2 5 SRR T T A 0 4 R e 1R R R L B
E LK AR S T EGE A RE MR

Wi 257 308 {5 2R 8 LA RO 5 P 1 B A B9 A T3 L A LS
A P 451 2R A BOR J™ F F— ) HLU TR (R B 2 © 2 SRR L
8 A BOAS AAL OR 4 T R R R iz AT RS LG &R
AT H R AR TR R e R O SR AL

* HEETH  EER B APEEE 4 (62171228) JE K A AR =5 & @ BRI G 2 4 (U226821D Wi H % Bl



948 & 2 F o

T # K

PP 25 (surge protective device, SPD) AT H: il {7 455 B 371 47
TiC 3 A T S b 00 1 o Pl R T R R T R S, R R AR
PR T —FSC TR S B I A 3 R A A K H)
J5 i o AT LA sk G 7 4 AL T I SRR A DA B G Ml AR A 51k
RGBT S I AR AR O R AR ) SPD
BT — T E L K o A H TR B 4 R AR RN T LR
HEATREW IR B ROR . R 55 B X 0 Cultra high
frequency, UHF) ML R & M WF XX 42, %31 T SPD 5¥t
TR REERTC A BT B 07 58 . SR RIEED — AN 52 14 J I B2
KRR G HEAT T o o % K b A= 7 R D PEA 09 ik R T 2
A SPD #EATEC A B 4. VR BT 58 Sk BF oY — e S ) AR 0
WE s R G0 T B L 45 T RO 1k A RAIL B P A 3R
AR R ISR L T A R AR AR e O = IR AR
TRV E S A BT R A AL I, BRSO TR AR
THAMREEG RE A WAEE, R EE R R &Y
Z S R O R AT B X O A R
HEAT 50T . Wang 55 MR HL 7 2% 00 A% B 1 R [l R 1
T 24~ B 15 EF BT S S e K e (R 4P A B X
ASHEIEATIGE . Zhao S AT WL 8 15 4 58 s S Al 1%
T By AR B A B T IR A SR R O T s KA
Vi RG2S 6] B A SPD AT B AR B i T 5 %6 . Arai
SEURFSY T TR A S e 48 LRI SPD X R AR gt
L G R, IR PEAl T X el Bk 1 S R G T LG R Y R
Wi, Piparo 45" i@ i ¥ JE 5 & J& Chigh voltage/low
voltage, HV/LV) B 4% 15 e 3] HV S22 By J) £ 19 Ha % Al
WA TR IR M AT AR M . AR AL T — TG X R A R Y gy
2L IR T E SPD MR ST 48 R . Tsovilis % % &
T A SPD 1Y 5 28 P RE LU KB AT Ha BE L R JEORT L AT
Dy JEE R T B H Bl VR AR Al B A 2 A R
SPD i 7n HEAS R AR 0 AR B e L E 1R IR
BLIEAT B F T I A SRR B 11 2 B T i 30 A 5T, 3007 3 30
WK AL T RE P 2R R0 T R & DL SO BE 2 88 43 #T 2R
BRI, ERXTRGE WGP R RS R G TR
HRAZ 1 AR 3Z 45 T A SPD sl i F SPD 5 oAb {7
PR AT IC & VT E H U (R RE & AT — 2 MR AR, 1K
B AR GEAR S VA5 1 B T AR v L[] I e 20 Xof B L 3 AR
PERIRIFFE N T S X T AR Ak A v 0 HL S BUR T R G
o b,

TESBAE R G D, S ANGE G 25 ) A B A
i v AR R 4 Y e 1 ) SR 1Y) T R 32 L, SR A SPD
FVE I O 4 v B AT 255 W AT B & . SPD i i ] T R 41
T FL RN L O B T A ke YR | A Y A O
L B IR AR B A ADS (advanced design system) 34
T A R A R A AR A B AT I W W R Y
SPD 25 RII 45 4 J& S b Y e U BH (metal oxide varistors,
MOV) SR Jit 1, 45 (gas discharge tubes, GDT) il 5 7% 41
Hl —H2 45 (transient voltage suppressors, TVS), X 3Cjj#*

o 14 -

MBS T — GDT MZ A TVS I 15 15 5 08 ik 4 3 v 1% 3F
A7 Ik Rl 7 ADS B Az o6 op b A7 T 07 5 DL IR IE .

1 BRERFEXHEETHEHPERERE

WRGEE R LS RE RN E 2, AT F
T ik U AR BER — . SR USRI #8 ok itE AT
&G i 3E I TR A6 (S B2 O S . AR R Bl TR A A 1 TR
B R FL AR R B 3 1 5 R R A, T AR R Y
BB AR P S S5 20 U Ok B R B N R T R B e S
1.1 BRERSXHEERIE

MRS RG LS EE WA 1 FiR . fE B B
TEob 75 B0 R S8 b ) SRR AR A . R R R K o 3 A U Dk B
JE BN IR TR AR . T B KA e R I D C ) 2% T
AR A A 2H B R A IR 0K % A2 32 A A B 25 7Y
RS RO AR DL B L T S R RS AR R K
A o I R AR 1 A A 400 ) 2 1 A N AR, £
5 5% BV IR A B S e . DRI, D SR K 2R AR R R
S5 3 T R 1 R AR A

DR A A 23 i R T A R, O TR AL (R R G R Sl
TETE T T M52 ma B 0L, B3 25 8 20 dB A2 A5 I U i
KA LR AR AT 0T, REIEH IR HEE B RN 36 V,
TAEREA N 12 V. W8T 5 S8 B 25 4 14 19 322 7 4 it
A

UES O ]

RIS

—-aw%g
(e
Bl 1 E1E RS Ak 0 G R

Fig. 1 The principle of the transmission channel

of the communication system
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Fig. 18 Simulate the difference between the gain after

and before the lightning strike
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