REMC22004C-SE
18 Aug. 2022

Technical Data Sheet for UWB

Measurement result

Kanazawa Murata Mfg. Co., Ltd
Antenna Technical Support Section

1 Copyright © Murata Manufacturing Co., Ltd. All rights reserved.

NNNNNNNNNNNNNNNNNNNNNN

CONFIDENTIAL




Summary

»
muRata P

INNOVATOR IN ELECTRONICS

[dB [dBi
Condition Memo Antenna - Total efficiency - Peak gain
CH.5 (3point Ave.) | CH.9 (3point Ave.) CH.5 (Max.) CH.9 (Max.)
1 -5.0 -4.4 0.3 2.7
! UWB Antenna 2 5.1 4.7 0.9 2.8
PDoA
L CH.5 @6489.6MHz (Horizontal) CH.9 @7987.2MHz (Vertical)
] ANT1-ANT2 (Azimuth)_Horizontal ANT1-ANT2 (Azimuth)_Vertical
Mo : 5(1.1}
S e o s 0 0
Y = L3 S —b.
e Y " / MOZ - (1.1 e 3
- Freg. 6.4306G Hz - =
" \ / \"'35 /' S(B) 213867 B E
- | M03 - 51,1 5 S .
15 AJ M Freq ﬁ.?agse Hz 2 g i SZ %
T .y ) 5(dB) —6.0617 s S
Z b M04 - §(1,1) -180 ®
n Freq 77372G Hz 225
-25 5{dB) -B8.5097 DUT Angle[deg] DUT Angle[deg]
MO5 - 8(1.1)
-30 — | Freq. 78872G Hz Angle Measurement PDoA [deg] Angle Phase Difference of Antenna
ANT1 S(dB) ~14.2269 9 Horizontal Vertical 9 Horizontal Vertical
%5 ANT2 — | M08 : 5(1.1) -60 108.7 136.3 -60 - -54 2.9 11.1 ANT1 ANT2
. —— 1 £ oy o el s
GO0 6§26 GBO G756 700 725 GR0 775 800 B25 850 42 97.2 109.0 42 --36 6.1 13.8
Freq [GHz] -36 91.1 95.2 -36 - -30 11.6 13.3
-30 79.5 81.9 -30--24 14.8 14.2
-24 64.7 67.7 -24--18 13.9 17.2
-18 50.8 50.5 -18--12 17.3 17.9
-12 33.5 32.6 -12--6 23.3 19.6
-6 10.2 13.0 6-0 24.5 18.7
0 -14.3 -5.6 0-6 25.5 16.3
6 -39.8 -21.9 6-12 22.1 17.1
12 -61.9 -39.0 12-18 16.5 14.0
18 -78.4 -53.0 18-24 11.6 15.8
24 -90.0 -68.8 24-30 13.7 19.0 nutata
30 -103.7 -87.8 30-36 10.5 15.2
36 -114.2 -103.0 36-42 15 10.5
42 -115.7 -113.5 42 - 48 55 13.2
48 -121.3 -126.7 48 - 54 5.4 20.1
54 -126.6 -146.8 54 - 60 0.1 11.7
60 -126.7 -158.5
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»
muRata P

Summary P

[dB] [dBI]
o Total efficiency Peak gain
Condition Memo
Average Max.
1 BLE Antenna -6.4 -3.8

*Loss for measurement cable was excluded from gain and efficiency

' | [ .
- : : -5 — | SidB) —10093
45-1088 o iy , Matching circuit N | Moz - 1.1
¥ |Condition| Tuning 1 > -10 4 / Frea. 2402G Ha
Trvezan_tw i 9 *[Shunt1] Series [Shunt2| / s ozt
; Tuning Rl 1 8.2nH | None | 1.1nH | 2.0pF | - o Lo
i0irection . 4 z Y
: ¥ x Serles s 7]

Measurement [l

_ Size:1005 LQG15HS / GIM15 / Resistor
| Size:0603 LQPO3 / GRMO3 / Resistor

7

-40
220 225 230 235 240 245 250 255 2EB0 265 270
Frag. [GHz]

E511912
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»
muRata P

Content
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2. Measurement condition
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»
1. Appearance — UWB antenna muRata ’

UNIT : mm

80.0

INNOVATOR IN ELECTRONICS

47.0
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»
1. Appearance — UWB antenna Dimension muRata ’

UNIT : mm

1.87
8.08

4.35

80.00

INNOVATOR IN ELECTRONICS

47.00
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»
muRata P

1. Appearance — BLE antenna Dimension
UNIT : mm
J5-1055
Type2AB_EVa
Qirection
— 0.5
6.45

E511912
W 94V-0
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»
muRata P

INNOVATOR IN ELECTRONICS

2. Measurement condition for UWB
. Matching circuit
Condition Memo Antenna Shuntl | Series1 | Shunt2 | Shunt3 | Series 2 | Shunt4
. ANT1 None 0.5pF 1.6nH None 1.0nH None
Condition 1 UWB Antenna ANT2 | None | O5pF | 16nH | None | 10nH | None
| Size:0603 LQPO3 / GRMO3 / Resistor
ANT1  ANT2

CONFIDENTIAL
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»
3. Measurement result for UWB "“‘R“t“ '

Condition 1: Antenna 1

<Return Loss>

L MO1 - S(1.1)
5 M1 Mo3 Freq. 6.2396G Hz
_ et
— = & 5(dB) —6.4652
™~ W MOZ : S(1.1)
-10 Freq. 64B36G Hz
\ / s 5(dB) —21.3667
MO3 : (1.1}
h Freq. 67396G Hz
T g ) 5(dB) —6.0617
= 'j M04 - 5(1.1)
w0 Freg. 7.7372G Hz
-2 5(dB) -8.5097
MO : S(1.1)
-30 Freg. 79872G Hz
S(dB) —14.2269
-5 MO6G : 51,1}

Freq. 82372G Hz
S(dB) —11.6568

ANT1 ANT2

XY plane YZ plane ZX plane
View View View

o

ertical

§
ical

-40
600 625 650 675 700 725 750 775 800 825 850

Freq [GHz]
<Eff|C|ency> *Red color shows peak gain <D|reCt|V|ty>
dBi dB
o XYplane e YZplane e 2 plane sy
LINEAR XY-plane YZ-plane ZX-plane Total
POLARIZATION hor. Ver. hor. Ver. hor. Ver. Efficiency -
62396 MHz MAX. 0.0 -10.2 -4.1 -7.2 -10.6 0.3
AVE. -4.6 -14.7 9.0 -11.1 -16.5 4.4 -4.8 o @6489.6MH
. . ; _ R . z
6480.6 MHz MAX. 0.9 8.5 4.6 7.7 7.8 0.2
AVE. 5.2 -13.2 9.1 -10.8 -13.0 -4.6 -4.3
67396 MHz MAX. 24 74 6.1 -6.7 74 -1.2 180 == lorizonal 180 T boonel 180
' AVE. 7.1 -11.3 -10.2 -10.7 -11.4 -6.3 6.1 HOR_| VER. HOR | VER. HOR | VER.
MAX -0.9 -8.5 MAX -4.6 -7.7 MAX -7.8 0.2
AVE -5.2 -13.2 AVE -9.1 -10.8 AVE -13.0 -4.6
B L) XYplane |  VZplane e  2Xplane e
LINEAR XY-plane YZ-plane ZX-plane Total
POLARIZATION hor. ver. hor. ver. hor. Ver. Efficiency =
77372 MHz MAX. -12.5 2.3 -6.1 -5.8 2.4 -12.4
AVE. -18.5 -4.8 -13.2 9.1 -3.0 -16.2 -4.0
R i R R 7987.2MHz
70872 MHz MAX. 14.0 2.7 6.4 4.7 2.0 12.9 @
AVE. -21.2 -4.2 -12.5 -8.7 -3.1 -16.4 -4.2
MAX. -125 1.8 -7.6 5.5 05 -11.4 180 e 10 Vo 10 T e
8237.2 MHz
AVE. -18.6 5.2 -13.6 9.5 -4.4 -15.4 -5.0 HOR. | VER. HOR. | VER. HOR. | VER
MAX -14.0 2.7 MAX -6.4 -4.7 MAX 2.0 -12.9
AVE -21.2 -4.2 AVE -12.5 -8.7 AVE -3.1 -16.4
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»
3. Measurement result for UWB "“‘R“t“ '

Condition 1: Antenna 2

<Return Loss>

& L MO1 - S(2.2)
Myl M3 Freq. 6.2396G Hz
Y = T S(dB) 64273
'\ \v : MOZ - 5(2.2)
-10 Freq. 64896G Hz
\Mf v 5(dB) -15.9638
-15 5 MO3 : 8(2.2)
L Freq. 6.7396G Hz
a0 5(dB) —6.8560
v \J M04 : 5(2.2)

Freq. 7.7372G H=z
-25 S(dB) -8.9650
MOS - 5(2.2)

-a0 Freq. 78872G Hz
S(dB) —18.3139
-5 MO6 : 5(2.2)

Freq. 82372G Hz
S(dB)} —123751

ANT1 ANT2

XY plane YZ plane ZX plane
View View View

S{dB)

o

ertical

§
ical

-40
600 625 650 675 700 725 750 775 800 825 850

Freq [GHz]
<Eff|C|ency> *Red color shows peak gain <D|reCt|V|ty>
dBi dB
et o) XYplane e YZplane e 2 plane sy
LINEAR XY-plane YZ-plane ZX-plane Total
POLARIZATION hor. Ver. hor. Ver. hor. Ver. Efficiency .
62396 MHz MAX. 0.6 -8.5 -3.2 -6.8 -8.6 -0.7
AVE. 4.3 -12.4 -8.2 -11.4 -13.6 5.9 5.2 ®© @6489.6MH
. R . _ . . z
6480.6 MHz MAX. 0.9 9.3 3.9 6.8 9.0 0.2
AVE. -4.3 -12.0 -8.4 -10.1 -12.5 -5.6 -4.3
67396 MHz MAX. -16 -6.3 -6.0 -6.7 -6.8 -14 180 == lorizonal 180 T boonel 180
' AVE. 6.1 -11.5 -10.3 -10.4 -10.8 -6.4 -6.0 HOR_| VER. HOR | VER. HOR | VER.
MAX 0.9 -9.3 MAX -39 -6.8 MAX -9.0 -0.2
AVE -4.3 -12.0 AVE -8.4 -10.1 AVE -12.5 -5.6
B L) XYplane |  VZplane e  2Xplane e
LINEAR XY-plane YZ-plane ZX-plane Total
POLARIZATION hor. ver. hor. ver. hor. Ver. Efficiency -
77372 MHz MAX. -9.8 2.8 -9.0 -5.8 1.6 -11.3
AVE. -16.5 -4.3 -14.6 -9.2 -3.3 -15.2 4.4 o o
R i i R 7987.2MHz
70872 MHz MAX. 10.6 2.8 8.4 5.3 2.3 11.0 @
AVE. -18.0 -3.6 -13.6 -8.8 -2.9 -15.8 -4.3
MAX. -13.2 15 9.8 -5.9 1.0 -13.0 180 e 10 Vo 10 T e
8237.2 MHz
AVE. -18.3 -4.9 -14.7 -9.5 -4.3 -16.9 -5.4 HOR | VER. HOR | VER. HOR | VER.
MAX -10.6 2.8 MAX -8.4 -5.3 MAX 2.3 -11.0
AVE -18.0 -3.6 AVE -13.6 -8.8 AVE -2.9 -15.8
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3. Measurement result for UWB

»
muRata P

INNOVATOR IN ELECTRONICS

<PDoA>
CH.5 @6489.6MHz (Horizontal)

CH.9 @7987.2MHz (Vertical)

ANT1-ANT2 (Azimuth)_Horizontal

225
180
135

ANT1-ANT2 (Azimuth)_Vertical

225
180
(] 135

[deg]

60 ©

300,

Horizontall

Azimuth

== Theoretical PDoOA
e Measurement PDoA

90
E; . E;
Z Z
890 -60 60 % || 8-90 - - - 90
o ~ ...... o
-135 ( X ) ..
-180 -180
225 225
DUT Angle[deg] DUT Angle[deg]
[deg
Angle Measurement PDoA [deg] Angle Phase Difference of Antenna
Horizontal Vertical Horizontal Vertical
-60 108.7 136.3 -60 - -54 2.9 11.1
-54 105.8 125.2 -54 - -48 35 5.6
-48 102.3 119.6 -48 - -42 5.1 10.7
-42 97.2 109.0 -42 - -36 6.1 13.8
-36 91.1 95.2 -36 - -30 11.6 13.3
-30 79.5 81.9 -30--24 14.8 14.2
-24 64.7 67.7 -24 - -18 13.9 17.2
-18 50.8 50.5 -18--12 17.3 17.9
-12 33.5 32.6 -12--6 23.3 19.6
-6 10.2 13.0 -6-0 24.5 18.7
Azimuth 0 -14.3 -5.6 0-6 25.5 16.3
6 -39.8 -21.9 6-12 22.1 17.1
12 -61.9 -39.0 12-18 16.5 14.0
18 -78.4 -53.0 18-24 11.6 15.8
24 -90.0 -68.8 24 -30 13.7 19.0
30 -103.7 -87.8 30-36 10.5 15.2
36 -114.2 -103.0 36 -42 1.5 10.5
42 -115.7 -113.5 42 - 48 5.5 13.2
48 -121.3 -126.7 48 - 54 5.4 20.1
54 -126.6 -146.8 54 - 60 0.1 11.7
60 -126.7 -158.5
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»
2. Measurement condition for BLE ”“‘R“t" '

. . Matching circuit
Condition Memo Tuning 1 Shunt 1. Series Shunt 2
Condition 1 BLE Antenna 8.2nH None 1.1nH 2.0pF

Size:1005 LQG15HS / GIM15 / Resistor | Size:0603 LQPO03 / GRMO3 / Resistor

a
...
'
L]
”
'

JS-1055 BLE
Type2AB_LVa '
eeetion e R
!

E511912
® 94V-0
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»
muRata P

3. Measurement direction for BLE
XY plane YZ plane ZX plane
View View View

Z(0degree) J

2D Directional indication
XY plane 0 YZplane O ZX plane 0

90 270 90

180 180 180
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»
4. Measurement result for BLE "“‘R“t“ '

Condition 1:

<Return Loss>

— T [
-5 \“1 po ] SeB) —'10.953 :
10 ¥ b/ Ih:.‘rtlzq.: e
/ S(dB} -20.216
-15 MO3 : (1.1}
T \“37/ Sed) Siooe
=
-25
-30
-3h
-40
220 225 230 235 240 245 250 285 280 265 270
Freq. [GHz]
<Eﬁ|C|ency> *Red color shows peak gain <D|l‘eCtIVIty>
[dBi] [dB] XY plane  [gsi] YZ plane  [ggi] ZX plane  [ggi]
LINEAR XY-plane YZ-plane ZX-plane Total 5 5
POLARIZATION hor. | ver. | hor. | ver. | hor. | ver |
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 e e @2442MHz
2442 MHz MAX. -4.8 -7.8 -3.8 -21.3 -5.9 -4.5
AVE. | -81 [-109 | 79 | -275 [-112 | 55 | -61 = o = ronn = o
ouga vy | MR | 55 | 83 | 42 [-228 [ 63 | -48 o e e e
AVE. | 88 |-116 | -85 | -284 | -110 | -61 | -6.7 wx |28 | 78 wx |38 | 213 WX |59 | 45
AVE -8.1 -10.9 AVE -7.9 -27.5 AVE -11.2 -55

*Loss for measurement cable was excluded from gain and efficiency
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Antenna manufacturer information

UWB antenna

Model: JS-1055-UWB-ANT

Manufacturer: Murata Manufacturing Co., Ltd.

Address: 10-1, Higashikotari 1-chome, Nagaokakyo-shi, Kyoto 617-8555, Japan

UWB antenna

Model: JS-1055-BLE-ANT

Manufacturer: Murata Manufacturing Co., Ltd.

Address: 10-1, Higashikotari 1-chome, Nagaokakyo-shi, Kyoto 617-8555, Japan



