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. Summary

<Content>
This is measurement data of FPC antenna for the Sub-GHz using an EVB for Type2PT.
[dB [dBi
Condition Memo Total efficiency (Ave.) Peak gain (Max.)
1 Optimized matching circuit in free space (Layout 1) -2.7 -0.3
2 Optimized matching circuit in free space (Layout 2) -2.2 0.8
3 Optimized matching circuit in free space (Layout 3) -2.0 1.8
4 Optimized matching circuit with antenna on 3mm thick plastic plane (Layout 1) -2.4 0.0
5 Optimized matching circuit with antenna on 3mm thick plastic plane (Layout 2) -2.0 0.9
6 Optimized matching circuit with antenna on 3mm thick plastic plane (Layout 3) -1.9 2.1

<Con.3> <Con.4> <Con.5>

<Con.2> <C.

<Comment>
Condition 1~3 were evaluated in free space, and conditions 4~6 were evaluated after being attached to a plastic plate. The optimal matching
circuit differs depending on there is or isn’t the plastic plate as shown on page 5.
The matching state doesn’t change much depending on the antenna installation angle, but the efficiency and maximum gain change significantly.
Murata recommends attaching an antenna like Conditions 3 and 6, if peak gain should be increased.
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. Appearance

UNIT : mm

Confidential

@ Murata Manufacturing Co., Ltd. All rights reserved. 4



2. Measurement condition

- Matching circuit
Condition Memo C166 110 Ci65
1 Optimized matching circuit in free space (Layout 1) None 6.8pF 4.3nH
2 Optimized matching circuit in free space (Layout 2) None 6.8pF 4.3nH
3 Optimized matching circuit in free space (Layout 3) None 6.8pF 4.3nH
4 Optimized matching circuit with antenna on 3mm thick plastic plane (Layout 1) None 5.6pF 4.7nH
5 Optimized matching circuit with antenna on 3mm thick plastic plane (Layout 2) None 5.6pF 4.7nH
6 Optimized matching circuit with antenna on 3mm thick plastic plane (Layout 3) None 5.6pF 4.7nH

| Size:1005 LQG15HS / GIM15 / Resistor
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2. Measurement condition

- Matching circuit
Condition Memo C166 110 Ci65
1 Optimized matching circuit in free space (Layout 1) None 6.8pF 4.3nH
2 Optimized matching circuit in free space (Layout 2) None 6.8pF 4.3nH
3 Optimized matching circuit in free space (Layout 3) None 6.8pF 4.3nH
4 Optimized matching circuit with antenna on 3mm thick plastic plane (Layout 1) None 5.6pF 4.7nH
5 Optimized matching circuit with antenna on 3mm thick plastic plane (Layout 2) None 5.6pF 4.7nH
6 Optimized matching circuit with antenna on 3mm thick plastic plane (Layout 3) None 5.6pF 4.7nH
| Size:1005 LQG15HS / GIM15 / Resistor
<Condition 1> <Condition 2>  <Condition 3> <Condition 4> <Condition 5> <Condition 6>
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. 3. Measurement direction

XY plane
View

§
H\I

2D Directional indication
XY plane 0 YZ plane 0 ZX plane 0

270 90 90

180 180
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. 4. Measurement result

Condition 1: Optimized matching circuit in free space (Layout 1)
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Freq [GHz] Freq [GHz]
<Efficiency> (48] (dB]
LINEAR XY-plane YZ-plane ZX-plane Total
POLAMIZATION hor. ver. hor. ver. hor. ver. [Efficiency]
MAX. -0.5 -7.0 -1.2 -18.4 -7.0 -1.1
863.0 MHz AVE. -4.9 -9.0 -4.2 -23.6 -11.3 -2.1 -3.0
MAX. -0.7 -5.0 -0.3 -19.7 -4.9 -0.6
BOSSMHz I Ve, | 46 | 79 | 34 | 218 | 102 | 14 | 24
MAX. -0.5 -6.4 -1.0 -21.2 -6.8 -0.4
9280 MHz IAve | a9 -8.1 39 | 243 | -108 | -1.9 2.7

*Red color shows peak gain

XY plane

<Directivity>

XY plane [dBi

——Horizontal

YZ plane

Horizontal

ZX plane
View

@895.5MHz

[ g
HOR VER. HOR VER. HOR VER.
MAX -0.7 -5.0 MAX -0.3 -19.7 MAX -4.9 -0.6
AVE -4.6 -7.9 AVE -3.4 -21.8 AVE -10.2 -1.4
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. 4. Measurement result

Condition 2: Optimized matching circuit in free space (Layout 2)

S(dE)

<Return Loss>
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Freg [GHz] Frag [GHz]
<Efficiency> [dBi] [dB]
LINEAR XY-plane YZ-plane ZX-plane Total
POLAMIZATION hor. ver. hor. ver. hor. ver. [Efficiency]
MAX. -4.6 -0.6 0.0 -20.5 -0.6 -4.7
863.0 MHz AVE. -8.8 -2.1 -3.6 -24.5 -4.8 -6.0 -2.4
MAX. -4.0 0.4 0.8 -19.6 0.4 -3.7
895S5MHz Ve | 82 | 16 | 30 | 221 | -45 | 53 | -2.0
MAX. -4.4 -0.2 0.2 -18.5 -0.3 -3.8
9280MHz 0vE | B8 20 | 34 | 228 | -47 58 | -22

*Red color shows peak gain

XY plane

<Directivity>

XY plane [dBi

YZ plane
View

ZX plane
View

@895.5MHz
P g
HOR. | VER. HOR VER. HOR VER.
MAX -4.0 0.4 MAX 0.8 -19.6 MAX 0.4 -3.7
AVE -8.2 -1.6 AVE -3.0 -22.1 AVE -4.5 -5.3
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. 4. Measurement result

Condition 3: Optimized matching circuit in free space (Layout 3)

S(dE)

<Return Loss>

——

. =

L

v

=10
L7

MO1 : §{1.1)
Frea. B630M Hz
8(dB) -73

IEE

Freq B955M Hz
s{dB) -148

[Mo3-sin) |

Freq 9280M Hz
S(dB) -84

-0
065 071 076 082 087 083 088 104 109 1105

S{WEWR)

<V.SW.R.>

MOT : (1,1}
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Freq [GHz] Frag [GHz]
<Efficiency> (48] (dB]
LINEAR XY-plane YZ-plane ZX-plane Total
POLAMIZATION hor. ver. hor. ver. hor. ver. [Efficiency]
MAX. -16.0 0.6 -0.3 -21.1 0.6 -15.3
863.0 MHz AVE. -21.3 -0.6 -3.7 -24.9 -3.4 -19.2 -2.4
MAX. -11.7 1.2 0.8 -18.7 1.2 -11.8
8955 MHz 1™ Ve. | 182 | 01 28 | 231 | 30 | -165 | -18
MAX. -13.3 1.8 0.7 -16.6 1.8 -14.2
9280MHz I—3vE 1 102 | 00 30 | 219 | 28 | 171 | -1.9

*Red color shows peak gain

XY plane

<Directivity>

YZ plane
View

ZX plane
View

ZX plane [dBi

@ Murata Manufacturing C

@895.5MHz
P g
HOR VER. HOR VER. HOR VER.
MAX | -11.7 1.2 MAX 0.8 -18.7 MAX 1.2 -11.8
AVE -18.2 0.1 AVE -2.8 -23.1 AVE -3.0 -16.5
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. 4. Measurement result

Condition 4: Optimized matching circuit with antenna on 3mm thick
plastic plane (Layout 1) §55%

<Return Loss>

<V.SW.R.>
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Freq [GHz] Frag [GHz]
<Efficiency> [dBi] [dB]
LINEAR XY-plane YZ-plane ZX-plane Total
POLAMIZATION hor. ver. hor. ver. hor. ver. [Efficiency]
MAX. -0.6 -6.6 -1.1 -19.1 -6.6 -1.1
863.0 MHz AVE. -4.9 -8.5 -4.1 -23.1 -10.9 -2.0 -2.9
MAX. -0.4 -4.5 0.0 -16.4 -4.5 -0.4
BOSSMHz I Ve, | 45 | 73 | 32 | 210 | 98 | 1.3 | -2
MAX. -0.1 5.7 -0.5 -17.5 -6.0 0.0
9280 MHz I—3ve | a5 72 | 34 | 228 | 102 | 16 | -2.2

*Red color shows peak gain

XY plane
View

YZ plane

ZX plane

View

Y(90de

\

X(0de

<Directivity>

XY plane [dBi

@895.5MHz
e g
HOR VER. HOR VER. HOR VER.
MAX -0.4 -4.5 MAX 0.0 -16.4 MAX -4.5 -0.4
AVE -4.5 -7.3 AVE -3.2 -21.0 AVE -9.8 -1.3
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. 4. Measurement result

Condition 5: Optimized matching circuit with antenna on 3mm thick
plastic plane (Layout 2)

S(dE)
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Freq [GHz] Frag [GHz]
<Efficiency> (48] (dB]
LINEAR XY-plane YZ-plane ZX-plane Total
POLAMIZATION hor. ver. hor. ver. hor. ver. [Efficiency]
MAX. -4.6 -0.5 0.1 -19.4 -0.5 -4.5
863.0 MHz AVE. -8.6 -2.1 -3.5 -23.4 -4.9 -5.7 -2.4
MAX. -3.4 0.6 0.9 -16.9 0.6 -3.2
BOSSMHz I Ve, | 78 | <15 | 28 | 211 | -44 | 50 | -19
MAX. -3.7 0.1 0.6 -16.4 -0.1 -3.3
9280 MHz I—3ve | g1 16 30 | 221 | -44 5.2 -1.8

*Red color shows peak gain

XY plane

<Directivity>

XY plane [dBi

YZ plane
View

ZX plane
View

@895.5MHz
e g
HOR. | VER. HOR VER. HOR VER.
MAX -3.4 0.6 MAX 0.9 -16.9 MAX 0.6 -3.2
AVE -7.8 -1.5 AVE -2.8 -21.1 AVE -4.4 -5.0
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. 4. Measurement result

Condition 6: Optimized matching circuit with antenna on 3mm thick
plastic plane (Layout 3)

S(dE)
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Freq [GHz] Frag [GHz]
<Efficiency> (48] (dB]
LINEAR XY-plane YZ-plane ZX-plane Total
POLAMIZATION hor. ver. hor. ver. hor. ver. [Efficiency]
MAX. -15.8 0.5 -0.3 -19.1 0.5 -15.0
863.0 MHz AVE. -20.5 -0.7 -3.8 -24.1 -3.5 -17.7 -2.5
MAX. -10.6 1.3 0.9 -18.3 1.3 -10.5
8955 MHz 1™, Ve. | 169 | 01 28 | 222 | 30 | -151 | -18
MAX. -12.2 2.1 0.9 -17.0 2.1 -12.4
9280MHz |3 vE 1 175 | 02 27 | 223 | 25 | -155 | -1.6

*Red color shows peak gain

XY plane
View

Y(90de

X(0de

<Directivity>

YZ plane
View

ZX plane

ZX plane [dBi

@895.5MHz
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HOR VER. HOR VER. HOR VER.
MAX | -10.6 1.3 MAX 0.9 -18.3 MAX 1.3 -10.5
AVE -16.9 0.1 AVE -2.8 -22.2 AVE -3.0 -15.1
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4. Measurement result (Comparison)

<Measurement condition>

Condition Memo

Condition 1 Optimized matching circuit in free space (Layout 1)

Condition 2 Optimized matching circuit in free space (Layout 2)

Condition 3 Optimized matching circuit in free space (Layout 3)

Condition 4 Optimized matching circuit with antenna on 3mm thick plastic plane (Layout 1)
Condition 5 Optimized matching circuit with antenna on 3mm thick plastic plane (Layout 2)
Condition 6 Optimized matching circuit with antenna on 3mm thick plastic plane (Layout 3)

<Measurement result>

Total efficiency [dB] [%0] Peak gain [dBi]
Frequency [MHZ] Frequency [MHZ]
Condition 863 895.5 opg | Average | Average Condition 863 895.5 928 Max.
Condition 1 -3.0 -2.4 -2.7 -2.7 53.7 Condition 1 -0.5 -0.3 -0.4 -0.3
Condition 2 -2.4 -2.0 -2.2 -2.2 60.2 Condition 2 0.0 0.8 0.2 0.8
Condition 3 -2.4 -1.8 -1.9 -2.0 62.5 Condition 3 0.6 1.2 1.8 1.8
Condition 4 -2.9 -2.2 -2.2 -2.4 57.3 Condition 4 -0.6 0.0 0.0 0.0
Condition 5 -2.4 -1.9 -1.8 -2.0 63.1 Condition 5 0.1 0.9 0.6 0.9
Condition 6 -2.5 -1.8 -1.6 -1.9 63.9 Condition 6 0.5 1.3 2.1 2.1
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