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Abstract: Many handheld terminal devices require a light and compact receiving and transmitting antenna. FPC antennas are popu-
lar among designers because of their light weight and thin thickness. In order to obtain an antenna with suitable size, bandwidth
and gain, an FPC soft material is used as an integrated platform, and the transmission line and antenna are used as an integrated
design. While maintaining the size of the antenna, the energy coupling of radiating unit is enhanced by adding coupling branches,
which effectively improves bandwidth and gain. The integrated design of transmission line and antenna can effectively use the antenna
space and improve the port characteristics. Through simulation and actual testing, the antenna bandwidth meets 470 MHz~510 MHz,
S <=10 dB. S,,<=12 dB at 490 MHz, the effective gain is O dBi.

Key words: coupling branches ; bandwidth ; integration ; return loss

0 IoT te
(IoT) u, .FPC (Flexible Printed Circuit ) .
2, ToT , ,
,  loT , 470 MHz IoT o
[2-5] . . . s
(131
o1 FPC )
(181 ) ’
[9-11] N s R

) 2021 47 T — 1

http://www.chinaaet.com



5190 5 5 B

http://www.chinaaet.com

RF and Microwave BARELE |
BN . FPC o :L,=56.42 mm .
N s L,=58.16 mm .L;=8.73 mm .L;=68.66 mm .Ls=47.69 mm .
sl Le=40.33 mm .L,=8.18 mm ,Lg=2.44 mm . W,=2.0 mm . W,=
1 0.4 mm W5=0.6 mm W,=3.56 mm . Ws=0.4 mm . W¢=0.4 mm .
IoT MIFA , [16] W,=2.54 mm.
433 MHz MIFA_PCB , 2
1/4 s Dipole .
L 50 Q. s
433 MHz Si , Sn  -10dB s 1/4 ,
5 MHz , , (o)
470 MHz~510 MHz loT 5 490 MHz
o s 1/4
1 , 150 mm , FPC,
, 470 MHz~510 MHz, PI (&,=3.1), 1/4
, s 85 mm 150 mm o
s s [7-181 , , pattern 0.4 mm
2 s FPC , s
s &=3.1, 2.8x107%, 1207
FPC o 3 ,
s s 110 mm , ,
; 65 mm, s s >
S 270 mm, 3
.3 0.4 mm HFSS , 3
~ T4. 40 mm ~
_ S B ?ﬁﬁ: ....................... LE!!EEEEEEEEEEEEEEEEEEEEEEEEEEEE%EEEEEEE%%‘ »
. (a)HFSS ( )
) i
(b)HFSS ( )
. 3 HFSS
- ‘{ﬁ -
- .{4 -
- - -
. .] - xil
Lo ! e
W5t el — F- Lo
- - = L - ”_,
o L - -y
- ‘-:2 -l
2

12 —www.ChinaAET.com

http://www.chinaaet.com



http://www.chinaaet.com

BEAREE |

S5 5

, HFSS ,
o 0~1 GHz,

4(b) ,

470 MHz~510 MHz Si1<—10 dB;

4(a) , 470 MHz~510 MHz
Sll < - 1 . 37 dB H N
490 MHz ~12 dB .
5b) , 470 MHz~510 MHz
2; 470 MHz~510 MHz
E5071C
(VSWR) 6 .
6 , 470 MHz~510 MHz
, VSWR<2.5(
VSWR), )
9 H
E E
H b
.1.00 Terminal S Parameter Plot 1 HFSSDesignt «
200 m‘alg!emngm Y hactangle1_ mr 1
== i
= a00 =
-4.00 1 /_/
5,00 L 10,0000 -5.576 -
_ B ’ b4
A p
S %00 450,00 a75.00 500.00 52500 'ssug_m
/MHz
(a)
4
Terminal VSWR Pilot 1 HFSSDengnI -

| ST
2C] e
4.50 Sall.lp“fv% ng
2000 [Name _ X Y__ |
["m1" 470000025782
3501 | m2 510000032216
% 3.00 ""'\ﬁ___ P
= el
2.50 e O
2.00
1.50
1 Hgﬂ.ﬁﬂ 450,00 475,00 500.00 525.00 550,00
/MHz
(a) VSWR
5

®

Tret SWR 1U/ Ref1U 1
Mem2[Trc1] Bl SWR 1U/ Ref1U  Invisible

511 M1 470%0000 MHz 31723 U
5 *M2 [510,00000 MHz 18616 U

: \ /

|

N :

— 1
Ch1  Start 350 MHz

Pwr 0dBm Stop 650 MHz
6
) 7 o
7 (a) , 490 MHz Gain
0.27 dBi, ,H 360° s
s 2D 8 o
, FPC
, 9 o
, 490 MHz
250 Terminal S Parameter Plat 1 HFSSDesign1 »
I 48 e T Rectangle1_T1))
I Sﬁup{ﬂtgﬁgt&;\ge _T1.Rectangle1_T1})
£ so0l
= N
I
i \\\ N x Y '.',.
750 S 1"1® 4700000 -10 5256 =
| E. | mi 4180000:1083%8 —
| \\ //_/'
o5 -1000] Nt m2
| \\\“‘--.._ ____/__..../’
123% 060 45000 475,00 500.00 525,00 550,00
/MHz
(b)
5.00 Terminal VSWR Plot 1 HFSSDesign1
s VSWRIRecnglel_T1
4,50 étup“pglweeep nglet_T1)
400"
3501
§ { ™\ |"m1° 4700000 1.8476
7300 | M2 510:0000 18334
- 2,50 N 1
i ~— [
2.00° i m2
150 ="
"800 450.00 47500 500,00 525.00 550.00
/MHz
(b) VSWR
VSWR

http://www.chinaaet.com



5130 5 B Bk

http://www.chinaaet.com

BEAREE |

Gain Plot 5

(a) 490 MHz

7 490 MHz

2D o
YZ XZ 2D
FpC

9(b) . (c)

dB(GainTotal)

E}

, Peak Gain 0 dBi JH

9 o ’

(VSWR & return loss) (Gain &
) 9 9’
s IOT o
10 o

, 470 MHz~510 MHz
IOT 5 N ’

<] IoT

[J]. ,2014,29(3):492-497.
[2] XU L,SUSAN C H,MIN K,et al.Numerical and experi—
mental investigation of an ultra wideband ridged pyramidal
horn antenna with curved launching plane for pulse radia—
tion[J].IEEE Antennas and Wireless Propagation Letters,
2003 ,2(1):259-262.
[3] , . J1.
,2009,42(1):112-114.

(4] . , ;

14 —www.ChinaAET.com

2D

490 MHz 2D

http://www.chinaaet.com



BEAREE |

http://www.chinaaet.com

S5 5

XY-Plane YZ-Plane

XZ-Plane

10

[J]. ,2014,63(24) . 244102.
[5] , , .
,2010(s1): 170-172.
[6] CORBETT R R,MURCH R D.A capacitively loaded PIFA
for compact mobile telephone handsets|[J]|.IEEE Transactions
on Antennas and Propagation , 1997 ,45(5) . 837-842.

[J1.

[7] WONG K L.Compact and broadband microstrip antennas[M].

USA : John Wiley & Sons inc,2002.
[8] ,
29(3):62-64.
[9] ) ,
,2014

1. ,2002,

,37(5):77-179.
[10] , . [J].
,2005,20(6):699-702.
[11] SANAD H.Effect of the shorting posts on short circuit
microstrip antennas|C].Proceedings of IEEE Antennas &

Propagation Society International Symposium.IEEE , 1994 .

[J1-

794-797.
[12] , MEMS
(1. ,2006,27(6) : 2023-2024.
[13] , , ..
(1. ,2018,33(5):76-79.
[14] , ,
(1. ,2018,40(2):73-76.
[15] , . [J1.
,2014,30(4) : 26-28.
[16] , , , 433 MHz
[1]. , 2017,43(2):92-94,
98.

[17] . .
L2008 ,41(11):47-49.
[18] WATERHOUSE R B,TARGONSKI S D,KOKOTOFF D M,
et al.Design and performance of small printed antennas|J].
IEEE Transactions on Antennas Propagate , 1998 ,46(11):
1629-1633.
[19] ,
,2002.
[20] BALANIS C A.Antenna theory analysis and design[
Hobo—-ken : John Wiley & Sons Inc,2005.

[M].

M.

( :2020-09-09)
(1988—), , , ,
(1979-), : .
(1979-), , ,
) 2021 47 1 — 15

http://www.chinaaet.com



http://www.chinaaet.com

hRAX 7= BR

ZAEH A, KRBT FE & W EAEER BT (o THA LAY
&, LAZKRT|H @R BETIM. LARFNDATFIZE L. ILh.
FFRATIE S ML, RERTPFERZ, FE—WEFENLE TR
TG AEE A KFERB L,

AEHA, AL LEZRBE T B2 HEE (CNKL). 773K
FHifRS-F 6. F AP SR E (45 ). DOAT. £E (&5 A4&
T8N IST B AFEFARIR M SR B 52038 A LK.

st F ik BB B AT A SRR R LA . AR FAA, KT
PRI —4) ok Bk AT R IE B ARz

R

CRETFRORNHD) Jn
F E TR R REH R A R NPT

http://www.chinaaet.com





