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Abstract

According to the requirements of the mobile communication system, radio frequency identifica-
tion system, ultra wideband system and the mobile digital TV system to the antenna’s perfor-
mance, the present paper originally combined butterfly shaped bionic antenna and Hilbert fractal
array, designed a high compatibility fractal array bionic antenna, fabricated the antenna sample
and tested the radiation characteristics of the antenna. The result of test indicate that this antenna
completely covered all working frequency bands of the second generation to the fifth generation
mobile communication, the frequency bands of the radio frequency identification system, the fre-
quency band of ultra wideband system, and the frequency band of the mobile digital TV system.
The smart terminal using this antenna will have many functions, such as mobile communication,
radio frequency card read and write, ultra wideband transmission, mobile digital TV and so on,
and this antenna has great potential for application.
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LG R H ARG KRN R EE Sy . BEhlE T SRS A B TR
Ui RSB BT A i DR LI TR AS PR m %, e ARSI B, RHAY, HAR
KBS ST WR— R LR AL NS [RI I 7 55 28 AR E S8 FARBE shiB A5 B . AR AL | 8 6 A7 AL
BN E T A, A X BOR 26 1 e WU R i B B0 A 5 5 38 . 9 iy FRe & A sh B i
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Bt v LACE SiE Rl B A, B RETFAGE TSR 2 ThRER) “ &R ” [1] [2].

BT, 20 AL BUARsAEE KR, AR IRE R T 2020 EHALEH,
— IR BN (E TR B S MBS A3l E GSM #il5X 0.905~0.915 GHz.0.950~0.960 GHz.,
1.710~1.785 GHz.1.805~1.880 GHz i, % — L% zhif {5 TD-SCDMA il z{ 1.880~1.920 GHz.2.010~2.025
GHz. 2.300~2.400 GHz #iiE%, % =40 3hiE{E WCDMA #i=X 1.920~1.980 GHz. 2.110~2.170 GHz #iE%,
FVUAHE 5hiE (5 TD-LTE #1|:X 2.570~2.620 GHz 3k, 28 TLAUK 3 {5 3.300~3.400 GHz.4.400~4.500 GHz.
4.800~4.990 GHz =AMk A Bt [3] [4] [5] H 11T, ARG HA f B A R AT 5 15 B A 0.902~0.928 GHz.
2.400~2.4835 GHz 1 5.725~5.875 GHz [6] [7]. 3 EPHIE(EZR it £ (FCC)Hf 2 1 HE 5 7 (UWB) 1A
3.100~10.600 GHz, iX—hxEILAE O SAE %t R G0 R AW EBRbr#E[8] [9] L4 [ s v A5 0k L () At B Rl
4y, FET P EALMIR S B BN 11.700~12.200 GHz. A SEEHE . SR B . &%
WAL BB MBI Redn” R&T BB & DIRrA M, R/ A 2B IEaRIiR,
REMEE S5 Pl L RE IR BT N ARIE ELRBAS 15 5 It i = .

2. EIRSMATREIR

AER, B N A A 2 B RS BIBAE R 2T TS T Z W 7UitfE . Elsheakh S AUiTSEELT 5
BB 3D B R 2, HE AR SEB/N10]; BB SE N Bt T RERE AR 5 AN E =AU shild & i e
TFREXUR 2, AHRE R BOR, AR & /NI R [11]; %R 22 VURSEIR = it 158 AR shilfE
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B ShIBAE R MARIR I I BN RGE . SR s iR . R AR S = ARk . H T Re i 4 1)
T Al Rk R Re R 55 28 — 2 BB DU Sl (S AL, (A i 7 76 3 — 2158 AR 3l (5 S B i) R 2Rk
KL

FE] P A G i S AR R R A 42 B SRR AR T R 2 R g e 2, HA AR AIAR R 1 W e R 4%
TESHAN R G R AR B TSR 2 R o AR IR 26 T8 i KLk, T REk. PR RZR. 4%
BRORZR . ARG R LR (58] F RERSEAE S AR 2 4 ) S FH A TG AH DG R 72 [14] [15] [16] [17]. B
HINIAG SRR R 2 A7 E A Rl 40RE RIS BE R TUR B, RSB TAEMB I VEREAS 17 55 1) 5, 76
A RGBT 1) TAE R e MR A

AR 50 4FAR, V. H. Rumsey %5 A#2 T AR R 2R O MES:, 38 A G 2508 G ) . PR XU 2
FA RN THT 45 F R TR 45 40 S ARSIV 5 A SR B T R R M BE A (i, XS R TR w8, MEREfRsE, (HK
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W TS5 B R 2k, JE RS BAEAL SR 7 BRI T TR AR TS A AR I, A
P TR T R =R EE A ] P T A5 A Al . AR, BEE O R R e, BE Ty 45 K40 1) TR B
PR BRI SRR AT U BE 7 R 2 AN (¥ tH IE[18] [19] [20]. EH4d 90 4EAR, 4/ Hhs) /1%
et fE, &N R KPR B RT3 1m0 R . [ AN (88 T R R T AR TE R
IR IR R 2R BE L IE LB “9Ea 7 o H T 05 RERAE TAEMB Y I BRI B IR K, BAITK
ZIRMEANTAEHBRE MK TR, SCIX 3.100~10.600 GHz S %, A1k EREEERE R T
3.100~10.600 GHz #il Bt [f) 2 Ml K £k . ™A% = S b 18 58 iy R 26 75 B2 FH — /MR 58 1 1 A B 78 6
3.100~10.600 GHz #iE, H TAEAEL A [ 0 FEAE 3 3 8L/

] AN I Bl B A R 2 o T S P R R 2 B L s I 30 [21] [22] [23], HARX TAE 7 % 4%
N, THREH—, HAMICH R . Bets A7 55 55 B AR ANEE B . AR RGAEL |
BT RGUIBL . R BN E T A B 1) R 2 oK AR TE

3. MRFARE R E v

E H IR T, W1 0 B AR IBS e 6 MR AT B8 SBT3 — JUBEL IS P T S BOR 2 v v 4R
BT IR A AN B R E R U fr IR B, AT BLROTH e RSO Fa A D RE R . PR RE DI 57 1 S 4
K. WIRAEREIGHIIE 1 FR, El—DER W e A7 MPUANAR 58 4 —Z AT 1L e
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LA REAGIE— E HAT RS, 7T DUA ROE SRR . 70 TB RS R 4 M TR AR A 1 R 2
BET59%, ATCATE 0 KR I TS5 K0 B A0 A Ry o, E 38 o 4L B 1 A S P TR I, PRAIE R 2 B UK AR
e A RN TS5 2 — M W T gk, e SRR A 2 Pros[24] [25]. A R AE%RE o T4
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Figure 1. The structure sketch map of butterfly shaped bionic antenna
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Figure 2. The sketch map of Hilbert fractal iteration process. (a) 0 order; (b) 1st order; (c) 2nd orders; (d) 3rd orders
B 2. HREFSEERIETEE. 0/M; (b)1M; () 2M; (d)3M

5. BRAMSHEITER &G

A TE D TR ST A REAE I 1 s T 0 A2 D REAE N TE R 2 o ST ATT /N R R 58 55
TP ISR _ERPAT IR e, B3t 16 MR AR ST Z N, AT AR R — MR T
ARSI, T LLoE 4 o o5 BN AR sl (5 B . S AN R . B G RGUMBL. BB
TR AIRBL .

T A2 /INRER KRN 2.0 mm x 2.0 mm, & H—NRETE “ B B4R AU AN TR 78 4 — B AT
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Figure 3. The structure sketch map of high compatibility fractal array bionic antenna
E 3. SRAMSHEIHERESEHREE

Figure 4. The sample photo of high compatibility fractal array bionic antenna
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Figure 5. The measured radiation characteristics of antenna
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Figure 6. The measured radiation pattern of antenna
6. Rk E1E

MIELS RIETL, B PG A7 A2 B 0 R 4 AT SEIG B sl B 4B . S AR RSB . M v R 4R
BB Rl A N e v, (RAR ST RE B HSS, IEFEIERE TR/, 46 MR FET R
LA A TERE VT R R GG, AP TC R 2R R S [RIAH B, B 471 R 4 () 1B 38 AR AR A8 38 /N T AN M T
DiHERETCR 2 o F M TEAHRAT AR ARG 5, B 51 R G AE ORI S A0 AR LR [F]I 4 SR i B2 KRR e

S SE BB IR, %R ZR I T AR TG Y 0.554~13.057 GHz, TAF#i %6 4 12.503 GHz, 951 47
T2y 23,57, [l FER/IMEN-385.39 dB. ZA R EeEH 1 A 3hiEE GSM il 0.905~0.915
GHz. 0.950~0.960 GHz. 1.710~1.785 GHz. 1.805~1.880 GHz #ii%, %=1\ 5hiE{5 TD-SCDMA il =X
1.880~1.920 GHz. 2.010~2.025 GHz. 2.300~2.400 GHz #iif%, # = shii5 WCDMA fil = 1.920~1.980
GHz. 2.110~2.170 GHz #ilBt, #PUARENE(S TD-LTE #l=X 2.570~2.620 GHz #ift, % FAABIH:S
3.300~3.400 GHz. 4.400~4.500 GHz. 4.800~4.990 GHz =AMEiEMEL, HHHIR R4t 0.902~0.928 GHz.
2.400~2.4835 GHz. 5.725~5.875 GHz =™ FHISiB, 8% 524t 3.100~10.600 GHz #iiBt, #3h47 i
%4 11.700~12.200 GHz i .
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GSM il Al E A . % =R 3815 TD-SCDMA il sUBEE B 58 = AL a5 WCDMA il s0E {5 5
Bty SBDUACRE IS TD-LTE 0GB EME . 55 AR ShiffE = M aiBs,  HAR R R 48 =~ HI
Bt BTEHIRE RGMBL BT LR GIE .

HEA K2 B sl 5 REAHEL, 2R S 1 RN 78 7 58 — 3058 AR shid 4k, e Ao
FOF RN R KRR X =80 2R, BARCRKTEREIL S SBUA IR B R AT
K R L BB ARAN A FE I TCARBOR, REEA TARMBIVERERON T, RPN HFEAEIR TR,
END . REBEAE &P ASTT TN (1306 25 R A B T DRAUE SR A G 2M5 5 e & 530 1 i R
LA, KR — A B4 12.503 GHz. iy vE A WAL 2] 23.57 Y 58 AR M, SEIL 1% 3.100~10.600
GHz BB E a5, TEREIZ e+ M 2 A TAEME & ATy sCSe U B o (78 78 1 R 2k 5L 23
B LR AL, 2R AR SRR, 12 2 DhRE AR L7 A BRI

A RETTIR T ARG Rt SRR RS, BT RE . Bal e LR GR T AR
— RH A, ARG IS TR EIR VUK R GRS o AR RS, R Be AL O] DURIS IR 1) 52 5 5 |
BYEH 2 Im B . AT LA I B G e, TR Z IIRER) “ R REL IR

E&WE

AR AN R AE R A A5 B 1R H (1) #0RH2017]52 ) AR 4s B ARRL AR e iR B st B
(TH%5: 2016J01318).
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