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»
UWB Antennas mulRata y

INNOVATOR IN ELECTRONICS

No. Antenna Peak Gain
@CH9 [dBi]

TWR/TDoAQ® PCB antenna

( WBO003, ‘Mini-Hoe’) 28
TWR/TDoOA® PCB antenna 1.7
(Qorvo WBO009, ‘CP Wings Ch9’) '
TWR/TDoA®  Taoglas UWC.01 SMD Chip Antenna 1.5
TWR/TDoA® 02 SMD Chip Antenna 2.5
TWR/TDOA®  PCB antenna 20
(Qorvo WBO007, ‘Duo-Hoe’) '
TWR/TDoA® PCB antenna
(Qorvo JL159, “Jolie-Omini’) 2.0
AoA/PDOA®  PCB antenna 17
(Qorvo ML005, ‘Mona Lisa Ch_5’) o
AoA/PDOA®  PCB antenna o5
(Qorvo ML009, ‘Mona Lisa Ch_9) '
AoA/PDoA®  PCB antenna 57
(Murata JS-1055 2AB-828EVB antenna) '
AoA/PDOA®  PCB antenna 30

(Qorvo JL359, Jolie-AocA’)
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https://www.qorvo.com/products/d/da008001
https://www.taoglas.com/product/uwc-01-68ghz-ultra-wideband-smd-chip-antenna/
https://www.taoglas.com/product/uwc-20-3-5ghz-6-9ghz-ultra-wideband-uwb-smd-chip-antenna/

»
BLE Antennas mulRatla -

INNOVATOR IN ELECTRONICS

[dBi]

BLE® PCB antenna -2.8
(Murata)
BLE® PCB antenna -3.8

(Murata JS-1055 2AB-828EVB)

BLE® Chip antenna 0.5
(Abracon, AMCA31-2R450G-S1F-T3)
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»
muRata B

INNOVATOR IN ELECTRONICS

eUWB TWR/TDoA @

< Dimension > < Return Loss >

< Appearance >

SidE)

I MO1 : 5(2.2)

-3 Freq. 6.2396G Hz
M&ﬁ 5(dB) —11.9522

- v MO2 : 5(2.2)

Freq. 64B96G Hz

-9t 'i‘,ﬂﬂ—llﬂ“ S(dB) -19.0718
A L~y M03 - 5(2.2)

Freq. 6.7396G Hz
S(dB) —20.1317

MO04 - 5(2.2)
Freq. 7.7372G Hz

T N\

S(dB) -106768

=21 MO5 : 5(2.2)
\ Freq. 79872G Hz
=24 S(dB) -10.8868
Y e
_an \ S(dB) —6 5627
600 625 650 675 700 725 750 775 800 825 850
.. Frea. [GHz]
< Efficiency > < Directivity>
Frequency[MHZ] Efficiency[dB] Peak Gain[dBi] S CLCE lﬂBn_ ZX plane  [os)
6239.6 -2.0 2.5 ) lm
6489.6 -1.3 2.3 L\ @6489.6MHz
6739.6 -0.3 3.9
Ch.5Average -1.2 - ©5 | 4 5
7737.2 1.0 2.8 XY plane o INNERRISNNE X pere oy

@7987.2MHz

7987.2 15 2.1 /\
8237.2 PE 11 k J

proge— 153 oD

erical —ertil e
Ch.gAVe rage -1-6 - HOR VER HOR. | VER HOR. | VER
. Max -19 46 Max 1.7 -153 MAx 4.1 21
*Red color shows peak gain ae | 68 | 18 AE | a1 | 206 mE | 88 | 16

For more information about this antenna, you can download from Decawave website or contact Decawave.
https://www.decawave.com/uwb-antennae-design-files/
Copyright © Murata Manufacturing Co., Ltd. All rights reserved.
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https://www.decawave.com/uwb-antennae-design-files/

»
OeUWB TWR/TDoA @ mulRata 2

INNOVATOR IN ELECTRONICS

< Appearance > < Dimension > < Return Loss >
-.11 ('. 19.0 ' MO1 : S{1.13
: 5 hL—lL—" ws | o 2inmo
: _'_f,..-—u_,._!_.-——-.,,_ MOZ - 2(1.1)
| N o s
i -18 J —L-_..—!/ MO3 : 3(1.1)
Fren A7393G Hz
‘@ _ai S[dB) mallll
Ll 'Fﬂ?q THne He
2 SdB) 14836
MO5 : 3011}
acll Freg 73872G Hz
S4B} -71.7638
-35 MO - 201,1)
Freg. 82372G Hz
-4 SdB) -1.2175
OO B25 G50 G7a YO0 125 7RD 775 500 B2 46D
Freg [GHz]
< Efficiency > <Directivity>
Frequency[MHz] | Efficiency[dB] | Peak Gain[dBi] . : plane B
6239.6 -04 3.6 N : ZEN
6489.6MH
6489.6 -14 2.5 @ z
6739.6 -1.2 2.8
Ch.5Average -1.0 -
XY pla i ZX pl i
7737.2 -1.2 1.7 Plane si plane &)
7987.2 -1.5 1.2
|D
8237.2 -2.0 0.6 @7987.2MHz
Ch.9Average -1.8 - ===
*Red color shows peak gain
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»
OeUWB TWR/TDoA ® mulRata 2

INNOVATOR IN ELECTRONICS

< Appearance > < Dimension > < Return Loss >
I
5.50 £0.30 | MO1 : 5(2.2)
] Freq 7.7376G H
i 1 7 " [)"'H\u*x /] .-\\\ I S(E) “T1619
\ ./ MD2 - 5(2.2)
IQ t&‘]@%}“&]@ -10 \Wﬂ Freq. 79872G Hz
(o) 3 S(dB) -8.3436
g[Q =] -15 M03 : 5(2.2)
S pay ' Freq B2368G Hz
" ‘ T o S(dE) -B.3386
U =
WC‘ U—*“*’F;ﬂ -25
0 7 TOP VIEW
| L -30
\ 3
la J' -3h
N 40
FROMT VIEW 1 7 3 ' 5 P 7 2 q
.. ' o Freq [GHz]
< Efficiency > < Directivity>
i o e[ VERERE ] S pne
LINEAR XY-plane YZ-plane ZX-plane Total I
POLARIZATION hor. ver. hor. ver. hor. ver. Efficiency /\H \
77376 MAX. 37 02 -63 -30 05 -4.8 ol | .
MHz AVG. -7.7 -54 -105 -84 -56 -82 -4.7 \ /
79872 MAX. 36 01 -7.8 -42 15 -2.4 —
MHz AVG. -82 59 -118 -86 -6.0 -7.2 -4.8 e
HOR. YER.
82368 MAX. 50 -11 -65 -48 -13 -37 wx | 36 | 01
MHz AVG. 98 -70 -12.0 -95 -7.9 -84  -59 ar | B2 | 59

*Red color shows peak gain

For more information about this antenna, please refer to Taoglas website.
UWC.01 6-8GHz Ultra Wideband SMD Chip Antenna (taoglas.com)
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https://www.taoglas.com/product/uwc-01-68ghz-ultra-wideband-smd-chip-antenna/

»
OeUWB TWR/TDoA @ mulRata 2

INNOVATOR IN ELECTRONICS

< Appearance > < Dimension > < Return Loss >
| 12 . W Return Loss
N | 0
taog taoglas
0 o -10
uwc.2 UWC.20 -
kel
=-15 1
%)
-20
TOP VIEW
[ -25 |
o
o -30 |
SIDE VIEW 2000 3000 4000 5000 6000 7000 8000 9000 10000
Frequency [MHz]
< Directivity>
. Eeria | 5 B
—— USAUWB EU UWB/ USA UWB USA UWB P
lancay channels 1-4 channels 5-8 channels 9-10
Operation Frequency (GHz) 3.1-5.0 6.2-8.0 8.0-9.0
Return Loss (dB) -10 -10 -6 |l El
Efficiency (%) 80 70 70 -
Peak Gain (dBi) 6 35 25 —to e -
Max VSWR 21 21 31 Aok soe o

For more information about this antenna, please refer to Taoglas website: UWC.20.pdf (taoglas.com)
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https://www.taoglas.com/datasheets/UWC.20.pdf

eUWB TWR/TDoA &

muRata P

INNOVATOR IN ELECTRONICS

< Brief Spec. >

< Directivity>

Antenna Model WB007 Dual-Hoe mm Anftenna Gain (981 va. Anghe )
Antenna Type PCB Trace Monopole Antenna
Peak Gain

(Measured on DWM3001CDK)

Ch5: 2.5dBi
Ch9: 2.0dBi

Frequency Range

4000 — 9000MHz

< Appearance >

Reference: DWM3001C Data Sheet, Rev B, May 2022

Copyright © Murata Manufacturing Co., Ltd. All rights reserved.
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»
®eUWB TWR/TDoA ® muRata C

INNOVATOR IN ELECTRONICS

< Brief Spec. >

Operating Channel: 802.15.4 UWB Channel 5 and Channel 9

Center Frequency: 64896 MHz and 7987 2 MHz

Bandwidth: 4992 MHz

F’nlan._zatlnn: Linear < Directivity>
Matenal: FR4, er=44

Gain: 2 dBi JL159

— ‘)O.‘ —

< Appearance >

(Azimuth
e 30

1807

Top Layer Bottom Layer

3300

240° 3007

i ———.
N ——  Channel §
e Channel 9

Reference: Qorvo Antenna performance report for Jolie-Omni antenna (JL159)
Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 15 September 2023 9



e U\WB AoA/PDoA @

»
muRata B

INNOVATOR IN ELECTRONICS

< Appearance >

< Efficiency >

Frequency[MHz] | Efficiency[dB] Peak Gain[dBi]

6239.6
6489.6
6739.6
Ch.5Average
7737.2
7987.2
8237.2
Ch.9Average

O 0

RoHS
BRN2007 2} Mona-Lisa V1.0

-4.7
-4.2
4.4
4.4
7.7
-7.9
7.4
-7.6

' | 30mm

0.8
0.3
1.8
-1.5
-1.7
-1.6

oloE)

< Return Loss >

MO1 : 8(2.2)
Freq. 62396G Hz
S(dB) -11.6016
MO2 - 8(2.2)
Freg. 64896G Hz
S(dB) -17.0122
MO3 : 5(2.2)
Freq. 6.7396G Hz
S(dB) -8.4239
MO04 - 5(2.2)
Freq. 7.7372G Hz
S(dB) -5.2486
MO05 : 8(2.2)
Freq. 79872G Hz
S(dB) -9.5310
MO6 : 5(2.2)
Freq. 82372G Hz
S(dB) -7.9222

N A1
uo;/ " L
\ v

Al
|
\
\

e

\\
-1
|
|
. I
500 535 570 605 640 675 7.0 745 780 815 8h0
Frea. [GHz]

< Directivity>

___‘%

ZX plane [dBi]

6489 .6MHz
XY plane [dBi]_ ZX plane  [ggj
- '\QD/” N/ /|” | 7987 2MHz

150 —orizna
—jartical

‘ertical —artical

HOR. VER. HOR. VER. HOR. VER.

MAX 96 -1.8 MAX 9.7 -8.1 MAX 1.7 | 101
AE | -146 | B2 AE | -151 | -11.3 AVE 17| -149

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 15 September 2023 10



e U\WB AoA/PDoA @

»
muRata P

INNOVATOR IN ELECTRONICS

< Appearance >

511 (dH)

Top, Layer 1

< Efficiency >

Frequency[MHz] | Peak Gain[dBi]

CH5 -
CH9 2.5dBi

< Return Loss >

i
»
@ ,
g \
e \
N N
\_-z
Port 1 (kelt)
Port 2 inghth
10 L L L L
T4 Tl TR U] E ] L] B0y
Freguency (MHz)
4.2 Radiation Patterns s
8
o ; i
oth | & - 3y 330
Y
W e
olr R R
| 0 s - 0-S 0 B
of) B o 5
/ :
——  Port] Azitmth Abs 49 Port] Elevation Abs
===== Port] Azimuth Etheta Port] Elevation Ftheta
s Port] Azimuth Ephi Port] Elevation Ephi
— Port2 Azimuth Abs = Port2 Elevation Abs
————— Port2 Azimuth Etheta ¥ 150 Port2 Elevation Etheta
Port2 Azimuth Epha &0 180 = Pon2 Elevation Ephi

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 15 September 2023 11



INNOVATOR IN ELECTRONICS

®U\WB AoA/PDoA B

< Efficiency >

< Directivity >

XY plane YZ plane ZX plane
ANT Total efficiency [dB] Peak gain [dBI] VIF:;W Vﬁgw lew
CH.5 (3point Ave.) | CH.9 (3point Ave.)| CH.5 (Max.) |CH.9 (Max.)
1 -5.0 -4.4 0.3 2.7
2 -5.1 -4.7 0.9 2.8
< Appearance >
ANT1 ANT2
10.56 10.56
<
1.87 ANT1 @7987.2MHz
8.08
4.35
HOR. :/,Z::al HOR. \\I/:;: v
80.00 mAX | -14.0 2.7 MAX -6.4 4.7 -12.9
AVE -21.2 -4.2 AVE -12.5 -8.7 -16.4
ANT2 @7987.2MHz
INNOVATOR IN ELECTRONICS 50
v 180 === Horizonal 180 Hor ZcTaI orizonal
HOR VER. HOR. VER.
MAX -10.6 2.8 MAX -8.4 -5.3 -11.0
47.00 AVE | -18.0 | -3.6 AE | -136 | -8.8 -15.8

Reference: Murata REMC22004C-SE_(New EVB) Technical Data Sheet for UWB Measurement result

Copyright © Murata Manufacturing Co., Ltd. All rights reserved.
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»
e UWB AoA/PDoA @ muRata '

INNOVATOR IN ELECTRONICS

< Brief Spec. > < Appearance >
Operating Channel: 802.15.4 UWB Channel 9 and Channel 5

Center Frequency: 6489.6 MHz and 7987.2 MHz

Bandwidth: 499 2 MHz

Polarization: Linear-vertical

Matenal: FR4

SMA Connector spacing: 20.4 mm

Gain 3 dBi

Dimension: 30mm X 26mm

< Directivity >

JL359 Left o

Fike -
e T fgzlmuth

[ T .

JL3S9 R

150"

180

210°%,

2407 T M0 T

~— _
o ——  Channel 5 ——  Channel 5

——  (Channel 9 ——  Channel 9

e e e R Y 7

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 15 September 2023 13



»
®BLE Antenna @ mulata 2

INNOVATOR IN ELECTRONICS

< Appearance > <Return Loss>
= B 0 M1 ; S(1.1)
J T T T L —t—"T | |Frea 2400G Hz
-5 N3 5(dB) —10.565
| . \lm ;/ M0Z - 51.1)
-10 v Freq. 2442G Hz
S(dB) -18.159
_ MO03 : 5(1.1)
e G‘ Freq. 24B4G Hz
3.00 3 _ap S(dB) -8.780
& & ;
LQWTEAI:T‘\..______________ -
(11nH)
- =30}
‘ . -35 |
- Antenna element Y] S N S S — — —
. . 220 225 230 235 240 245 250 255 260 285 270

Layer: Top ART

< Directivity > @2442MHz

<Efficiency>
Frequency[MHz] | Efficiency[dB] Peak Gain[dBi]

2400 -5.0 -3.1
2442 -4.9 -2.8
2484 -5.9 -3.9
Average -5.2 -
AE | 62 | 298

Please connect the module and antenna area with 50ohm line.
Please apply 1 matching component in antenna area.
Land size for component, please follow your design rule.

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 15 September 2023 14



»
®BLE Antenna @ mulata C

INNOVATOR IN ELECTRONICS

< Appearance > <Return Loss>

UNIT : mm i

] MOT : 5(1.1)
T Freq. 2400G Hz
-5 — /""f S(dB) -10.093
N'W Hog MDZ - S(1.1)
-10 b/ Freg. 2442G Hz
15-1085 R \ / 5(dB) —20.216
Type2AB_[Va - -15 M03 - 5(1.1)
> \MDg/ Freq. 2484G Hz
o : S(dB) —10.034
Direction % -20 L/ -
W3]
-25
=30
-3§
_42020 225 230 23h 240 245 2RO 2ARO2E0 2GR 270
E511912 ' ' ' ' T ' ' ' T

A® 94V-0 Freq [GHz]

< Directivity > @2442MHz

<Efficiency> .
LINEAR XY-plane YZ-plane ZX-plane Total ] . .
POLARIZATION hor. | ver. | hor. ver. | hor. | wver. [Ffeen : :
2400 MHz MAX. -5.2 -8.1 -4.1 -21.9 -6.6 -4.9
AVE. -8.7 -11.2 -8.3 -27.8 -11.8 -5.9 -6.4
2442 MHz MAX. -4.8 -7.8 -3.8 -21.3 -5.9 -4.5
AVE. | -81 |-109 | -79 | -275 | -112 | 55 | -61 - e .
2484 MHz MAX. -55 -8.3 -4.2 -22.8 -6.3 -4.8 HOR'_\”;':" HOR'_::E': HOR._V;E':
AVE. -8.8 -11.6 -8.5 -28.4 | -11.9 -6.1 -6.7 MAX | -48 | -7.8 vax | -3.8 [ -21.3 MAX | -59 | -45
AE | 81 | -10.9 AE | 79 | 275 AE | -11.2 | 55

*Red color shows peak gain

Reference: Murata REMC22004C-SE_(New EVB) Technical Data Sheet for UWB Measurement result

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 15 September 2023 15



»
®BLE Antenna ® mulata C

INNOVATOR IN ELECTRONICS

< Appearance > <Return Loss>
Tr1 511 Log vag 10.00ds, Ref 0.000d8 [F1] =
5090 13557867 Grz -9.5460 08
40.00 2 2.4525000 GHz -36.625 dB
20,00 |3 205119651 GHz -9. 5444 db
20.00
10.00
0.000 3 4
' -10.00 T—\/—
-20.00
-30.00
-40.00
-50.00 z L
Tr2 sil swR 1.000/ Ref 1.000 [F1]
1100 53567867 GHz 2.0000
10.00 [ 2 213525000 GHz 10299
9.000 | >3 2.5119651 GHz 2.0000
8.000
7.000
6.000
5.000
4.000
3.000 3
2.000
. . 1. = K
Dimension : 3.2x 1.6 x 1.2mm Bt g
1 Start 1.5 GHz. 5top 3.5 GHz (@]
<Electrical Specifications> < Radiation Pattern and Gain >

Parameter
Frequency 2450 MHz
Bandwidth 100 MHz
Peak Gain 0.5 dBi
Average Gain -1 dBi f
VSWR 2 pes
Impedance 50 Q
Power Capability 3 W

< XY Plane> < XZ Plane> <YZ Plane>

Reference: Abracon AMCA31-2R450G-S1F-T3 Datasheet (https://abracon.com/chip-antenna/AMCA31-2R450G-S1F-T3.pdf)

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 15 September 2023 16


https://abracon.com/chip-antenna/AMCA31-2R450G-S1F-T3.pdf

o
Document History muBRata ’

INNOVATOR IN ELECTRONICS

1 2021.12.1 Initial version for TELEC certification test
« 5 UWB TWR/TDoA antennas
« 2 UWB AoA/PDoA antennas
« 1 BLE antenna

2 2023.6.30 *  Remove Molex 2119960300 UWB antenna
* Add Qorvo WBO007 Dual-Hoe UWB antenna
* Add Qorvo JL159 Jolie-Omini UWB antenna
* Add Qorvo JL349 Jolie-AoA UWB antenna
* Add Murata UWB and BLE antenna for JS-1055 2AB-828EVB
 Add Abracon AMCA31-2R450G-S1F-T3 BLE antenna

3 2023.9.14  Revise information of Taoglas UWB.01 antenna

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 15 September 2023 17
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