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Abstract: In view of the increasingly complex electromagnetic environment in the launch vehicle
compartment and the lack of effective measurement methods, an ultra-wideband passive miniatur-
ized receiving antenna is proposed. Several shaped monopoles have been adopted in the proposed
antenna for expanding the frequency bandwidth and minimization. The effective frequency band-
width of the receive antenna covers 500 MHz~ 6 GHz. The size in three dimension is about
60 mm X 60 mm X 100 mm. Through the LNA added, the lower limit of the dynamic range can
down to 1 mV/m. Due to the disturbance between the antennas. the frequency response differs
from the theoretical value, which can be reduced through calibration. Through numerical simula-
tion and the experiment, the performance of the antenna meets the expectation. The receiving an-
tenna mounted in the cabin can measure the emit of wireless system effectively, which is
significant for determination of the actual EM field in cabin, EMC and wireless link design.

Key words: Ultra-wideband (UWB); Antenna disturbance; Electromagnetic field measurement;

Wi EE: 2023-02-04; 1EiTHHEA . 2023-04-23
EE&mB: EZMWEWHTH (50903020501)
EHER-N: 2T (1994, B, W4, TRIF. EEHFIE A T8 EARBET . E-mail: yhztjs@163. com



20 FLBAEEA

202345 A

Electromagnetic compatibility

0 3l

Bifi 5 3z 8K T g Ak K OF Sz #he ) i T
BRCKH b B IO W W 58 5 K W ARTE B
DI, PR SRR A, 25k, &)
BUIR 3 A v Jir 1 18 1) P 0 35 R M L 0 oK T
M. FERTH, ©F 2002 X kCE Kk 3 P HL
WOREE AT T RS, SRR 208 #e Ay )2
TR ZE L S B I i ik 50 s 2 Ry A b T AR 4L 4
BRI EE HEAT A o g, AR Il A s o
2R AT 50 A PR Y — SO )

i R A et s G i Rl ORI N [
FHICZR X B0+ 5 3 R 366 0 4 D S T 28 it F
ZNRRE - N e W TR O WU R 5 3 N S TR
T Mg, T8k, maAk . BRELTY SR
fiE, WAR, ToLHE PK 001G 2 15 5 L WO 8
AT 2,

RGO T . fE N AR 2 H AR A 09 H G S 2
Wit LT S5 KHiM I, AR
TN A% BT HARHE T B L 45 5 i xE DA S5
h T gy bR ) Y A e BRI S A, RN PR B Y
D BA T S B i e py R R, 25 R RN W Y
HLREATBERE 5 P B ~C B, PR BRIl R &
F40 10 2 3 LA 9 RE 0% 7 2% 600 MHz~6 GHz, BRIt
LA, B FHBEIR B AR A, fiikzs |k /N, J1
B EOR . KO Z B, JF B2 S AT BE
ANRIIPNE DR T e b AR SN N2 $ Y
Hegembk, NG, DIFEIR. PR8I N Mg 55
e, XETEAHT KL, ENIEEITFRT KRER
TAE#EAT R IRSE . H AT AT b R Y 58 R 2k
BHICOCHER G RE, 2 R v D R R AR T TR
TR LM TR B W E5E b, #l40 Zhang 5
Wit T — 3K E G5 KL, @I58 N 1.7 GHz~
6 GHz, ML T F¥EE, BT RRAMEL L (h
PEESFE B T — 3O T R fE 1 g R
W GE T3k 824 MHz~5 GHz, 2H % i i 19 K28 R~
258 75 mm X 160 mm X 50 mm, {HH T KL m &
e, fERNH B — BRI ARG A
Tl R 4 R M R ~F BT 3 3K 30. 0 mm X 24. 0 mm X
1.6 mm, % 43.09 GHz~11.10 GHz, &K
PORBIEOR, REHTH LW #AE; BT
FRER Hb B 3K R 2 /N BUAK G 58 M RE g ar . RSF T

il

Pl AE 30 mm X 20 mm DA N, K £ ETE
3 GHz~11 GHZ", BESCHUSE i — 3 T35
MR IR 25 K2k, T RRAR ik 400 MHz, fH
RELHMCE TN ~FA/NF 300 mm X 100 mm, &
SEAR RAE LR LR AR SO T — R RE 4
A b 2 g BEOR 0 TG R /N T AL R B B e R £k
I 45 %78 7% 500 MHz~6 GHz,

1 #RXR&igit

1.1 Eigigit

TR m e AN DOFEAR. PREEIE N
PESRAEER,, ARSCRM T —Fh M B8 8 B+ 2
() RERAE M SRR R R R X P e R £ 4
S TR R “—10 dBAFSE” M e e X, #%
1T SR FH ol 2 P 00 i >F 7 SCOR ety B o HG v 03 23 g

LA R, X R A A =SS T %

G RN B R B 0T R, Be g i ki A

JEAT 58 s B R AE TR LB AR BT HE K, AR
B A< g AR

Y R 2 1 B R G R 2R AN S A — A

SR L S5 A AE R . A9 B E R T,
HAME B s 2

rh{ (1+k)cos@+(1fk)‘ J D

(1 +£k)cosd + (1 —k) cos*0

K, r AIFESBIERMAER, h W RERE, ¢

RREWHEA . b R 5SS H B . T

THEC AR 2k . FRPERRDT i HE M toE , RkUanE

_ L 9
ol e, ln[cot 2) (2)

A

BRI 35 ) 50 Q B BT PE e, 4 A a4
487,

XA R AR AR H O B8 N — 22 3 LR L
KEL, R G th L &5 5 A 37 0 B8 22 8] A 5C
FAE AT RN 38853 591 A2 Sy

V(w) =A . oD (w)R

, (3)
V() =A.DR

AP,V RoR RLCE] A L 3 3806 J5 19 S i A
JEo Al WRERAFRA, R K2 A i i) 771 4%
BT, X ML S50 R 8 H R 50 Q0 A+ R
WAR ALK LN REE . D A AGHHE A K,
VSRS R R WD 7 I S B A W A )



5 3

T L L T B 35 A M 4 A R R T 5 21

Pk m ] DL IR
D =¢.,E (4)

Ahoe, NEENHREL, E WASHRIZRE.

WA, KA 967 FIs B A b R R4 e
TRRA RN DMK E EH I (Direct Current, DC), fH
A A BTG T e g e 1o B ARG, BT O S B T LA 3k B Y
T FRAT AR S g B S D A RS A E . Ry b
R A3 2%y

N Te (5)
Ap, C HREEHZ A& RH 2 .
& T A B A 0T AR E 2543 ) kg
5 2
Z —_— —_—
| gh 1Qphn[1 (tanz)}
4T e, Y e, UQ 0
Intan —
2
(6)
h 0?2
L Q JO/\(Z/)dz/ 1—(tan Ej
676:27:7€0Kh— D)
#s Intan —

X, Q LA EE, U KL 5 H 2 b iy
%, X (1) BRI RL S 2 8 50 A
Fika, BT M R L &, WAl kB KL
AN )L B AR

AR R B 4 B, il 4 0 KR 2
600 MHz~6 GHz [ fli % 5K . B 52 % & 1 R
AR E] 6 GHz, MBRAIERX 5 ~ (1) BitHE
A LARH], KL R 5 mm, N KL RGN
0.935X 107", X FRELHLWM B ZIREME TR, X
44 dBpV/m (205 1 mV/m) A5 Al i R,
A P AR A I e — 70 dBm FEATIFE. 7EAS
HL b 8 BN 1 mV/mi, BB 45 I 1 5 IR0 %
2 GHz, 4T BRME DLW 2R, B LA B3 p ok
PRI R 28 0 e A R R MR 45 A i 7 30, ol R i B
Ko RN THEA S E, TR MHE A AR A R
() L BRAGR K6 GHzI RN 6g KLk, FRATI T
(RS R 2 GHz Rl 20 R4k,

T BEAEJEME —70 dBm, 500 MHz 4% il
HHREEE, RSN RLREENR 15 mm, ©
BRI 2 GHz, HEGREMEEBWER 1 iR,

R KRR Y A RN R, R HEAT
BB A AR B 1 TR

®1 HERZHWREEFER

Tab. 1 State information of composite antennas
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Fig. 1 Relative position of the composite antenna
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Fig. 2 Equipotential surface of single line charge
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Fig. 3 Equipotential surfaces of two unequal

length line charge
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Fig. 6 Equipotential surfaces of identical charge (2x,=2)
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Tab. 2 Equipotential surfaces error of two

unequal length line charge
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Fig. 8 Transfer function of the two antennas
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Tab. 3 Simulated response and relative error of the antennas
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obtained in calibration
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Tab. 4 Measured response and relative error of the antennas
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Fig. 12 Test result of the antenna
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