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1. Revision History

Date Rev. Editor Description
Feb. 28, 2024 1.0 SW Moon | First release
Jun. 12 2024 11 SW Moon | Add Sigfox zone & Ant. gain
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2. Antenna List

No. Purpose Frequency Part Number Vendor Type

RC1868.13MHz
RC2 902.2MHz
1 SIGFOX RC3 923.2MHz WSANT900MO1 Rongcheng | Metal ANT
RC4 920.8MHz
RC5 923.1MHz

2 BLE 2400MHz ACA-2012-A1-CC-S INPAQ Chip ANT
3 WIH 2400MHz ACA-2012-A1-CC-S INPAQ Chip ANT
4 GPS 1575MHz KSA-A1575MS18T2.5A | SANGSHIN | Patch ANT
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3. Antenna Specification

3.1 SIGFOX: WSANT900MO1
311  Appearance

T10_MO__Sigfox ANTENNA

Size: 13x10.2x 10
Thickness : 0,3
Material : NikelSilver

.
B | = j  —a
A J ) L
T
312  General Specification
Characteristics Specification
Frequency 860 ~ 930 MHz
Return Loss -13.0dB
Average Gain -1.5 dBi
Efficiency 60.0 %
Peak Gain 2.5 dBi
Impedance 50 ohm
Polarization Linear
Size 13mm x 10.2mm x10 mm
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3.1.3  Return Loss Graph

Frequency Return Loss
868.0 MHz -12.481dB
900.0 MHz -25.800 dB
930.0 MHz -13.069 dB

SO71C Network Anal
1 Active Ch/Trace 2 Response 3 Stimulus 4 Mkr/Analysis 5 Instr State Resize

Trl 511 Log Mag 10.00dB,/ Ref 0.000dB [F1] Tr2 511 smith (R+jx) scale 1.000U [F1 Del]
30-00 555, 50000 Wz —12.461 dB 1 868.00000 MHZ : ~872 0 8.0165 pF
40,00 | 2 900.00000 MHz -25.823 dB 2 900.00000 M| 47.505 0 4.32 764.62 pH
. =3  930.00000 MHz -13.069 de =3 930.00000 6l.675 0 22.443 3.8408 nH I
30.00 4 890.05300 MHz -25.619 dB 4 B90.053 48.339 0 -4.8836 O 6. 616 pF Allocate
- Channels
20.00 Num of Traces |
10.00 3
0. OOO} ! Allocate
3 Traces
-10.00 n
Display |
-20.00 1 Data & Mem
-30.00 55 Data -> Mem
-40.00
Data Math |
-50.00 & OFF
b 511 swr 1.000/ Ref 1.000 [F1 D&M]
11.00 Data Hold
' 1 868.00000 MHz 1.6235 [ o |
10.00 |2 900.00000 MHz [1.1078
. >3 930.00000 MHz 1.5710
9000 | 4 890.05300 MHz 1.1107 _ B
8.000 Equation
3
7.000 L
6. 000 Edit Title Label
5.000 Title Label
4,000 OFF
3. 000 Graticule Label
5 ON
2.000
1.000)p T — R —=
1 Start 700 MHz TFBW 70 kHz Stop 1.1 GHz
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314  Antenna Gain

Antenna Pattern & Gain Report
Manufacturer c::mpany Name
Model Name Filename
Tester Name Airlink
Test Date 2024-01-02 2 % 5:48:54 Photo
IF BW 100 Hz
Port Power 0.00 dBm
Meas Step 15"
Frequency Efficiency S Lo Max Position Directivity
Ver Hor Total Ver Hor Total
$10.000000 MHz| 542% |-10.1 dBi -3.5 dBi_ -2.7 dBi| 3.7 dBi | 2.0 dBi | 2.0 dBi Theta150/Pie240 4.71 dB
$20.000000 MHz| 60.5% | 9.6 dBi -3.1dBi -2.2dBi| 3.3dBi 2.3 dBi | 2.3 dBi Theta150/Pie240 4.49 dB
830.000000 MHz| 58.0% | 9.6 dBi  -3.3dBi -2.4dBi| 3.5dBi: 1.8 dBi | 1.9 dBi Theta150/Pie240 4.24dB
840.000000 MHz| 643% | 9.0dBi -2.9dBi  1.9dBi| 2.9dBii 2.1 dBi | 2.2 dBi Theta135/Pie285 4.13 dB
850.000000 MHz| 65.4% | -8.6 dBi  -2.9 dBi -1.8 dBi| 2.6 dBi| 2.1 dBi | 2.2 dBi Theta135/Pie300 1.05 dB
863.000000 MHz| 746% | 7.6dBi -2.4dBi  -1.3dBi| 1.6 dBi: 2.6 dBi . 2.8 dBi Theta150/Pie270 4.03 dB
865.000000 MHz| 734% | 7.6 dBi -2.5dBi  -1.3dBi| 1.6 dBi 2.6 dBi | 2.7 dBi Theta150/Pie285 4.08 dB
868.100000 MHz| 69.7% | 7.7 dBi -2.8 dBi 1.6 dBi| 1.7 dBi| 2.4 dBi | 2.6 dBi Theta150/Pie285 4.16 dB
868.130000 MHz| 69.5% | 7.7 dBi -2.8 dBi 1.6 dBi| 1.7 dBi: 2.4 dBi | 2.6 dBi Theta150/Pie285 1.20 dB
870.000000 MHz| 66.8% | -7.9dBi -3.0dBi -1.8dBi|-1.8dBi 2.2 dBi | 2.5 dBi Theta150/Pie300 4.27 dB
880.000000 MHz| 67.4% | 7.6 dBi -3.0dBi 1.7 dBi| 1.2 dBi: 2.3 dBi | 2.6 dBi Theta150/Pie285 4.36 dB
$90.000000 MHz| 689% | 7.4dBi -3.0dBi  -1.6dBi| 0.8 dBi: 2.4 dBi | 2.8 dBi Theta150/Pie285 4.46 dB
902.200000 MHz| 63.8% | 7.7 dBi -3.3dBi_ -2.0dBi| 0.9 dBi 2.3 dBi | 2.5 dBi Theta150/Pie270 1.47 dB
910.000000 MHz| 545% | 8.4 dBi 4.0 dBi  -2.6 dBi| 1.5dBi! 1.7 dBi | 1.9 dBi Theta150/Pie270 4.57 dB
920.800000 MHz| 59.2% | 8.1dBi -3.6dBi  -2.3dBi| 1.3dBi 2.1 dBi | 2.4 dBi Theta150/Pie270 4.69 dB
923.300000 MHz| 60.3% | -8.1dBi -3.5dBi -2.2dBi|-1.2dBi: 2.3 dBi | 2.4 dBi Thetal150/Pie255 4.55 dB
930.000000 MHz| 549% | 8.6dBi -3.9dBi_ -2.6dBi| 1.7 dBi: 1.9 dBi | 2.0 dBi Theta150/Pie255 4.64 dB
940.000000 MHz| 546% | 8.8 dBi -3.8dBi  -2.6dBi| 1.6 dBi: 1.9dBi | 2.1 dBi Theta150/Pie270 4.73 dB
955.000000 MHz| 49.7% | 9.5 dBi 4.1 dBi  -3.0dBi| 1.5dBi: 1.6 dBi | 1.9 dBi Theta150/Pie285 4.389dB
970.000000 MHz| 49.1% | 9.8 dBi  4.1dBi -3.1dBi| 1.2dBi! 1.6 dBi | 1.9 dBi Theta150/Pie285 504 dB
985.000000 MHz| 48.3% [-10.0 dBi: 4.2 dBi | -3.2 dBi | 1.2 dBi | 1.6 dBi | 1.9 dBi Theta150/Pie270 5.06 dB
1000.000000 MHz]| 37.6% |-11.1dBil 5.2 dBi: 4.2 dBi| -2.3 dBi 0.6 dBi . 1.2 dBi Theta165/Pie180 547 dB
1010000000 MHz| 303 % |-11.9 dBii 6.2 dBi: 5.2 dBi| -3.3dBi -0.4dBi 0.4 dBi Theta165/Pie180 554 dB
1020.000000 MHz|  26.5% |-12.4 dBi| 6.9 dBi | -5.8 dBi| -3.9 dBi | -1.1 dBi | 0.2 dBi Thetal165/Pie180 557 dB
Zone Freq. Average gain Peak gain
RC1 868.13MHz 1.6dBi 2.6dBi
RC2 902.2MHz 2.0dBi 2.5dBi
RC3 923.2MHz 2.2dBi 2.4dBlI
RC4 920.8MHz 2.3dBi 2.4dBlI
RC5 923.3MHz 2.2dBi 2.4dBlI
3.1.5 Antenna Pattern
5 2,
868.100000 MHz i 902.200000 MHz

930000000 MHz
Peak Gain; 2038dBi
! 15~ Avgain: -2.60dBi

Peak Gain; 2.5954Bi Peak Gain: 2.518dBi
Avg_ain: 4 56d8i Avggain: -1 95d8i
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3.2 BLE, WIFI:  ACA-2012-A1-CC

321 Appearance

L

-S

H A

2.0+0.3

1.2+0.3

0.55+0.2 | 0.4+0.25

=
>

[n

3.2.2  General Specification

Characteristics

Specification

Frequency Band

2400MHz ~ 2483MHz

VSWR Less than 3
Polarization Linear
Peak Gain 3.01 dBi Typ.(2460MHz)
Peak Efficiency 36.21% Typ.(2460MHz)
Impedance 50Q2 Typ.
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# Test board with Antenna

e P P T T R N N R T
-
=

\

LR R R R R e T R R R R R R R R TR R R

BEEEEREARE RS

p—225—4 p— 15 —n (—225—
i : 1 i z i

R e N PR R R RN

T e e T T T T L

9/16



V 4

S I I BEYOND
Antenna Specification - [ET10N V1.1 CONNECTION

3.23 VSWR

1 Active ChfTrace 2 Respormse 3 Stimulus 4 MerfAnalysis 5 Instr State

10.00
Prink

Abort Prinking

Printer Setup...

Irvvert Image
ol{]

IW

Dump
Screen Imnage. ..

87050475 Setup |

4,000

Misc Setup |

Backlight
Ol

HW

Firrmware
Revision

=——

[1 Start 2 GHz IFEM 20 kHz

Stop 2 GH: IEN
Hild 2010-C

3.2.4 Antenna Characteristics

Frequency VSWR
2400 MHz 1.8
2442 MHz 1.53
2483 MHz 2.28
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3.2.5 2D Gain Pattern (2442 MHz)
© 2D Gain Pattern (2442 MHz)

x-Y Plane

¥-Z Plane

*-Z Plane
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3.2.6 3D Gain Pattern (2442 MHz)
© 3D Gain Pattern (2442 MHz)

Azimuth = 100.0 . 5
Elevation = -30.0 Z
Roll =-70.0 0

Power (dBm)

-30|

VSWR & Smith Chart / 3D Gain data

[Smith Chart & VSWR] [3D Gain data]
[ERT 511 1 U Fs 3129450 -12.538a 5.1883 pF 2 485.800 808 MHz
r‘_/' .. ..
P S5 Freq.[MHz]| Eff.[%] | Avg.[dBi] | Peak[dBi]
/ CH1 Markers
f/‘m\ i }‘3.368 1]
o ' "8 2.l B 2400 24.81 6.05 0.83
( ] 534800 ' - ‘
PRm 3 // 2.45088 GHz
\W‘/% 2415 30.11 -5.21 18
\\
2430 3174 -4.98 225

CH3 = 1. ‘f 24,121 2 425, AARA ARA MH
\ / 2450 3494 -4.57 2.88

/ CH32 Markers
! i 3.2815

Cor 1: 3.201
/ e 2460 36.21 -4.41 3.01
§ 2! 1,9797
/‘ 2.450008 6Hz
?3/ ' [ | 2480 28.28 -5.49 1.69
f
\,fﬁ 2485 296 -5.29 1.82
START 2 AP0.008 828 MHz > STOP 3 300.600 00 MHz
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3.3 GPS: KSA-A1575MS18T2.5A

3.31

3.3.2

Appearance

023

TEXT.J

[TOP] {J

[SIDE] -
"\ UFL or CMP 1.320

[BOTTOM]

3.5 typ

General Specification

Characteristics

Specification

Antenna type

Ceramic Patch Antenna

Center Frequency(=Fc) 1575 + 3 MHz
Return Loss @ Fc 5 dB min.
Average Gain -1.8 dBi
Impedance 50 ohm
Polarization RH.CP
Size 28.0mm x 18.0mm x3.6 mm
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3.3.3  Return Loss Graph

CH1 MEM LOG S dB/ REF =18 dB

MEM 1 U FS 1:116.680 279180
Ca

1:=7.4838 dB
2.0211 vl

1 575.000 088 HHz

Ca

4 ]

CENTER 1 575.000 000 MHz

3.3.4 Antenna Gain
Antenna Pattern & Gain Report

}

SPAN 100.000 000 MHz

Manufacturer  [Company Name
Model Name [Filename
Tester Name Airlink
Test Date 2024-06-12 £ % 3:01:05
IF BW 100 Hz
Port Power |[0.00 dBm
Meas Step |15 )
Efficiency Average Gain Max Gain
m_n_rr Ver Hor Total Ver Hor Total
. -10.6 dBi; -6.5 dBi | -5.0 dBi || -2.3 dBi | 0.2 dBi | 0.0 dBi Thetab0iPieds 5.05 dB
1555.000000 MHz| 441 % 9.1 dBi -5.0dBi | 3.6 dBi | -0.8 dBi | 1.3 dBi | 1.5 dBi Theta6l/Pied5 5.01 dB
46.6 % 8.7 dBi | 4.8dBi  3.3dBi| 0.44dBi]| 1.4 dBi | 1.6 dBi Thetabl/Pied5 4.91 dB
1565.000000 MHz| 44.3% 8.6 dBi 5.1 dBi | 3.5 dBi || -0.1 dBi | 1.0 dBi | 1.2 dBi Thetabl/Pied5 4.T3 dB
1570.000000 MHz| 37.9% 8.3 dBi | -6.4 dBi | 4.2 dBi || 0.6 dBi | 0.5 dBi | 0.9 dBi Thetal35/Pie135 5.11 dB
36.4 % 4.6 dBi | 8.4 dBi | 4.4 dBi | 2.0 dBi | 1.3 dBi | 2.1 dBi Theta135/Pie120 6.47 dB
1580000000 MHz| 28.5% 8.3dBi 7.7 dBi | .5.5 dBi || -1.3 dBi | -1.6 dBi | -0.6 dBi Theta135/Pie120 4.84 dB
16.1%  [-13.0 dBil 9.5 dBi | .7.9 dBi || -5.3 dBi | -3.2 dBi | -3.0 dBi Thetad5/PiebD 4.97 dB
1590.000000 MHz| 11.0% |.15.2 dBi -11.0 dBi’ 9.6 dBi || .7.8 dBi | -4.6 dBi | -4.4 dBi Thetad5/Pie60 5.20 dB
1595000000 MHz| B.1% -16.8 dBi -12.2 dBi -10.9 dBifl -9.7 dBi | -5.8 dBi | -5.6 dBi Thetad5/Piebl 5.33 dB
| 6.8 % 7.7 dBi-12.9 dBi -11.7 dBi!JO.? dBi| 6.4 dBi | 6.2 dBi Thetad5/Piet0 5,46 dB
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3.3.5 Antenna Pattern

1550.000000 MHz
Peak Gain: 0
Avgain: -5.04

Peak Gain=0.0105
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1575.000000 MHz
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15
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-10.0 dBi

-15.0 dBi

-20.0 dBi

@Ver. |-1]-9]-8]-8
EHor. |-6]-5]-4]-5
O Total

- End of document -
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