ENS000151760
Al

E A . ﬁ%’%% Approval Sheet Rev.:
P3

CUSTOMER
Spec. Rev. :

Document No.:

2 s
K R OE
APPROVAL SHEET

A & & Z/Product Model No. : GPSGLONASS63N-S3-00-A

% = L5 /Customer No. :

2 7 p 3/ Issue Date : 2022/12/08

AU P HP/ Approved Date :

Approved by customer: (signing or stamping here)

FEFFME A RAF
INPAQ TECHNOLOGY CO., LTD.

M350 v Efinaddan L LA ALl (1428 ¢ 3 4 72§ fL 72275044
* 7% + 04-2560-6555

7 3% - 037-585-555
®E :037-585-511 ®E : 04-2560-5151
No. 11, Ke-Yi St., Chunan, Miaoli 350, 4F,No.27,Keya Road,Daya Dist.,Taichung City
Taiwan, R.O.C. 428, Taiwan,R.O.C.
Tel. : +886-37-585-555 Tel. : +886-4-25606555
Fax : +886-4-25605151

Fax : +886-37-585-511

I-FM-19-03




| ©NPAG  |NPAQ TECHNOLOGY CO. LTD

2022/05/18

1. Application

2. Appearance

MDL,GPSGLONASS/N 3.0V IPEX-MHF @#1.13 54 mm

GPSGLONASS63N-S3-00-A Specification

Antenna Unit (with radome, connector, and cable - refer to an attached drawing)

Dimensions 18.0*18.0*6.965 mm
Radome #N
Connector I-PEX MHF
Cable OD1.13 RF Cable Black / 54 mm
Magnet NO
Adhesive YES
Label NO
Weight 7.2 g typ.
3. Operating Condition
| Temperature -40~+85 C
4. Storage Condition
Temperature -40~+85 C
Humidity 65+20 %RH

This product shall be applied as an antenna unit in positioning or timing system application.
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5. Electrical Specification
x All value are defined at 25+15 C, 65+20 %RH, power handling 1 u watt, air pressure

960 +100 hPa unless otherwise noted.
* Patch characteristics are measured with the project device in an anechoic chamber.

5-1. Patch

Characteristics

Specification

Frequency Range

1559~1610 MHz

1559 MHz -3.10 dBic
Peak Gain 1575.42 MHz 1.17 dB?C
1602 MHz 1.14 dBic
1610 NHz -2.80 dBic
Polarization RHCP
Impedance 50 ohm

5-2. Filter / LNA

Characteristics

Specification

Frequency Range

1559~1610 MHz

1559 MHz 26.0+3.0 dB
. 1575.42 MHz
Gain 1602 MHz 27.0+3.0 dB
1610 MHz
Noise Figure 4.0 dB typ.
Filter Out Band Attenuation 2 z
F,= 1610 MHz F:-100 MHz |>35dB
F,+100 MHz |> 35 dB
Output VSWR 2.0 typ.
Operation Voltage 3.0V
Current 8.0+3.0 mA

5-3. Overall Specification (Through Antenna, LNA, Without Cable Loss)

Characteristics

Specification

Frequency Range

1559~1610 MHz

1559 MHz 22.90+3.0 dB
Gain 1575.42 MHz 28.17+3.0 dB
1602 MHz 28.14+3.0 dB
1610 MHz 24.20+3.0 dB
Output VSWR 2.0 typ.
Operation Voltage 3.0V
Current 8.0+3.0 mA
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6. Antenna Dimensions
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1. "O "INDICATES PROCESS CONTROL DIMENSION.
2. "] "INDICATES CPK CONTROL DIMENSION.

6-1. Connector Appearance (I-PEX MHF)

6-2. Label Information (Laser printing inside the shielding case)

P/N:XXXXXXXXXXXX INPAQm &

s/n:xxxxxxxxxx INPAQJ# 7K
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Purpose

This report is to measure the GPS/Glonass antenna performance. All measurement data are showed below.

Outline
1. Product Overview & Dimension 3. Conclusions

» Chamber test environment

>  Overview & Antenna placement

2. Antenna Test Result

Y

Antenna Summary Table

» Antenna S-parameter
> Antenna Axial Ratio & Efficiency Diagram
> 2D Circular Polarization Gain Pattern

2D XZ and YZ Gain Table

\7

» LNA Performance

» Test CN ratio in small chamber
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Shielded Anechoic Chamber

Shielded Compact Range Anechoic Chamber
Chamber Dimension: 5.3m (L)* 4.6m (W)* 4.3m (H)
Operating frequency: 500 MHz - 6 GHz

Door: 120 em(W) * 220 cm (H)

rPASSTIVE SYSTEM ALLIANCE
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Overview & Antenna Information

Physical appearance
Antenna size : 18x18x4 mm The 3D coordinate system.

Ground size : 18x18 mm

rPASSTIVE SYSTEM ALLIANCE
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Summary Table

Band | GNSS_Antenna size 18x18x4mm
. ‘ Axial Ratio Peak Gain Average Gain Efficiency
Test Condition
| RHCP

Unit | dB dBic

1570 6.99 0.11 -5.89 25.74
1572 6.73 0.83 -4.89 3242
1574 6.38 111 -4.30 37.12
1575 6.16 1.17 -4.16 3841
1576 5.94 1.07 -4.14 38.58
1578 5.46 0.40 -4.51 35.38
1580 4.90 -0.52 -5.23 29.99
1596 17.67 -0.72 -6.25 23.69
1598 14.44 0.32 -5.34 29.24
1600 13.40 0.98 -4.78 33.30
1602 13.26 1.14 -4.64 34.34
1604 13.53 0.60 -5.08 31.07
1606 13.95 -0.36 -5.97 25.30
1608 14.57 -1.49 -6.98 20.06
1610 15.22 -2.80 -8.16 15.27
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Antenna S-parameter

% Fle ‘iew Channel Sweep Calibiation Trace Scale Marker System ‘Window Help _Iﬁllﬂ % File “iew Channel Sweep Calibration Trace Scale Maker Spstem  Window Help _Iﬁllll
=1 1675420 GHz 56601 0 5000 |HENEEE

20856nH 206440
1602000 GHz  40.011 0 000

1.8106nH  18.2250 20,00
1573342 0GH:  76.3590

32030nH 316630 b0.00

878208 GHz 3E3820

\\ 4132 nH 23.920 Q 0.00
543928 GHz 54,221 0
e 4545 nH 35.007 0.00
L1o.0o : /—\\a
£
L20.00
Lao.on
Lao.00
L50.00
>Ch2: Start 148000 GHz — Stop 1.66000 GHz >ChZ. Btart 1 46000 GHz — Stop 1.GE000 GHz
¥ | Ret | Frequency Hz) | Response | # | Ret [ Frequency (MHz) | Response |
1 157542 [SEE01 0, 2084410 2.08368nH 1 15975.42 -12.934 4B
2 1602 (40011 @, 18225 2] 1.8106nH 2 1602 -12.906 B
3 15733417 [TE359 0. 31 EB3 0] 3.2030nH 3 1573347 -10.000 dB
4 1579.2062 (353820, 23930 0) 2.4132nH 4 1578 2062 -10.000 4B
3 15989277 (64221 Q. 35007 2] 34846 nH 3 1598 9277 -10.000 B
[ 1603.1747 (31.7220,192590) 1.9119nH [ 16031747 -10.000 4B
Hod CH2 B2 C* 1-Port LCL Hod  CH2 F22 7 1-Fort Delay LCL

GNSS _ Antenna size 18x18x4mm

Frequency (MHz) Bandwidth(MHz):S;;< -10dB

1575.42 -13.99 4.86MHz (1573.34 ~ 1578.20)
1602 -12.90 4.25MHz (1598.92 ~ 1603.17)
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Axial Ratio Diagram
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2D Circular Polarization Gain Pattern

Circular Gain Radiation XZ Pattern Circular Gain Radiation YZ Pattern

10dBic ° 15 —1575.42MHz

—1602MHz

SSSSSSSSSSSSSSSSSSSSS
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2D XZ and YZ Gain Table

GNSS_Antenna size 18x18x4mm
270° 300° = 315° | 330° @ 345° (0 15°
XZPlane| -895 | -740 | -141 | -1.36 | -7.05 | -4.16 | -299 | -2.09 | -3.40 | -3.61 | -5.87 |-12.22 | -7.50
YZPlane| -1.47 | -0.85 | -0.70 | -1.57 | -0.65 | -1.25 | -2.99 | -3.63 | -3.47 | -258 | -3.16 | -1.40 | -2.40

Frequency 1575.42MHz [ Bl=is|i=l=

RHCP_Unit: dBic

Frequency 1602MHz

XZPlane| -4.60 | -764 | -6.90 | -0.86 |-11.34 | -9.68 | -8.12 | -6.66 | -8.49 | 442 | -7.89 | -3.41 | -0.63

RHCP_Unit : dBic
- YZPlane| -345 | -297 | -264 | -3.39 | -4.07 | -443 | -812 | -8.93 [-12.14 |-11.47 |-18.84 | -14.81 | -8.90

rPASSTIVE SYSTEM ALLIANCE
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3D Circular Polarization Gain Pattern

1575.42MHz | 1602MHz
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LNA Performance

GAIN S21 OUTPUT S22
PIEE 521 Log Mag 10.00dE/ Ref 0.000d4E [F2] Tr3 S22 SWR 1.000F Ref 1.000 [F2]
£0.00 11.00
1.5764200 GaHz 1.15:22
40,00 1 1.57E4200 GHz 27.627 dB 10.00 1020000 -GHE 1, 2409
2 1.8020000 GHz 27.F47 dB 1.5264200 GHz 1.1716
30.00 3 1.5254200 -23.104 de 2.000 1.47C4200 GHz 1.191%
20.00 4| 14754200 -12.156 dE & ooo | SML1.6520000 GHr 1.2233
& 1.&520000 -Z8.517 dB . & RL.70Z0000 GHz  1.2550
10.00 6 1.F020000 fHz -12.315 dB 7.000
0 .000 £ q & . 000
-10.00 & . 000
-z0.00 4,000
-320.00 2.000
-40 .00 2.000
-C0.00 e 1.000

Frequency (MHz) 1575.42

3.0 8.54 27.62 1.15 3.36 27.74 1.24 3.55

rPASSTIVE SYSTEM ALLIANCE
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Test CN ratio in small chamber

*Indoor Test Condition

Small Chamber
1.9x1x1 m3

Signal Antenna

GPS Signal
Simulator

PASSIVE SYSTEM ALLIANCE
INPAQ TECHNOLOGY CO., LTD.

Attenuator

rSA




Test CN ratio Outside

We test the antenna outside.

+QGPSONHER: $GPGSV,3,2, 9.27,,.32.41,6,44,43,,,42,45..,41,1'68

2,0
+(GPSGNNER: $6PGSV,3,3,09,50,,,41,1%

ﬁ,mm_.w Here is the number of the Satellite
APSOER: SGPESY, 134,03

05,144,27,21,57,043, 46, 1462
314,41, 40,560 "

This antenna performance is showed as below:

Test 1(GPS) :
ii:ﬂ:f?jgé',’gi%ﬁﬁ?:?%afizs"éz'”'”" eSatellite numbers: 11
e®Satellite C/N Ratio : 29~48

4,037, 48,16, 05,111,29,21,57,042, 48, 1467
4,156, ,14,19,316,,41, , 44,1460

9941, 1%

Test 2(GPS) :
24,97, 05,00, 94 24,10, 5, 1 Shoabh .
e e et eSatellite numbers: 12

e®Satellite C/N Ratio : 30~49

1,79,161,48,03,14,156, 34,08, 34,037, 49, 16,08, 144,30, 1465
7,14,264,21,21,57,042,48.27, 05, 060,33, 14,19, 316 ., 1462
vol3, 45,440,485, , 4,50, 41,1965

rPASSTIVE SYSTEM ALLIANCE
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Conclusions

®We test the antenna on the Final device.

®This antenna performance is showed as below:

Band | GNSS_Antenna.size 18x18x4mm
. ‘ Axial Ratio Peak Gain Average Gain Efficiency
Test Condition
| RHCP

Unit | dB dBic

1574 6.38 111 -4.30 37.12
1575 6.16 1.17 -4.16 38.41
1576 5.94 1.07 -4.14 38.58
1600 13.40 0.98 -4.78 33.30
1602 13.26 1.14 -4.64 34.34
1604 13.53 0.60 -5.08 31.07

rPASSTIVE SYSTEM ALLIANCE
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This message and any attachments are confidential and may be legally privileged. Any unauthorized review, use or distribution
by anyone other than the intended recipient is strictly prohibited. If you are not the intended recipient, please immediately
notify the sender, completely delete this documents, and destroy all copies. Your cooperation will be highly appreciated.
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