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Customer: InventecAppliances(Jiangning)Corporation
Project Name: FC3

Manufacture: KUNSHAN HUBBLE ELECTRONICS
TECHNOLOGY CO.,LTD

The Test Equipment List: CMW500 E5071B

Antenna Type: CAT-M1(PIFA) BLE/WIFI(PIFA)
GPS(PIFA)

Designer:Liming Liu

Date:2023.03.17



Relevant Information

Absorbing cotton Object to be tested Horn antenna

Average

Frequenc aE
a1 y efficienc

spec

CAT-N1-B12
CAT-E1-B4
CAT-N1-B2
C.ahla
Test Date | Test Personnel | Test Software Table of calibrated Equipment
2023.03.17 Rik Wang AnTestPro99 CWAMS00 ES071B

Test Method:

The product was placed on the turntable in the chamber
andconnected with the transmission line The software
was usedto set the frequency range and control the

rotation of theturntable, The system collected and

calculated the data in alldirections and finally
summarized the data in all frequencybands




S-Parameters. Antenna Efficiency& Peak Gain-CAT-M1

P 522 SR 10007 Ref 1000 TEI]
TrZ 522 smith(R+jX) 1.000u Fs [F1]

11.00

10.00

9.000

8.000

699. 00000 Mfiz

>7  2.5000000 fHz

Band Efficiency Peak Gain

CAT-H1 B2 40. 38%—43. 00% | —1.12dEi

CAT-N1 BE4 | 30.24%39. 63% [ —0. 38dB1

CAT-H1 E12 11. 55%26. 22% | —3. 26dB1
Efficienc Efficie E 1 Frequenc |[Efficiency|Efficienc|E Total. | 1960NHz | —3. 94 40.38% | -1.79
TEOMRRCY | e |mewkd | TR y dB(dB) | y() | dB(dB) |iopommz| —3.71 | 42.52% | -1.68
695Kz -10. 20 9. 27% -4.51 17000Hz —-5. 25 29. B4% -1.63 200000z | —3.70 42.61% | -1.17
TO0EH=Z —g_937 11.55% | —-32. 67 172000z —5h.19 30. 24% —-0.91 20200Hz | -3.71 42.59% | -2.21
TO05EH=Z —8. 74 13.39% | -3. 27 174000z —4. 47 35. 72% —0. 38 204000z | —3. 93 40.47% | -1.59
710EHzZ -g. 31 14. 75% | —4. 88 176000z —4. 68 34.06% | —1.02 20600Hz | —4. 22 37.82% | 1. 60
715EAz —f. B4 20.72% | —-3. 28 17800z —4.42 36.14% | -0.71 20800Hz [ —3.93 40.50% | -1.84
T20HHz —6. 65 21.64% | —3. 82 1830000z —4. 43 36. 05% -1. 37 210000z | —3.94 40. 36% | -1.25
72500z —7.23 18.92% | -3.10 182000z —4. 00 39. B3% =1: 11 21200Hz | —4.02 39.63% | —1.06
T300H=z -6, 82 20.80% | —3.92 184000z —3.78 41. B5% —1. 53 21400Hz | —4. 22 37.8B5% | -1.63
73000z —6. 62 21.75% | —4. 80 18G60NHzZ —3. 85 41. 22% -1.12 21600Hz | —4. 34 36.79% | -1.68
T400H = -5.91 2h.62% | —5.25 18800Hz —3. 83 41. 40% —-1.41 21800Hz | —4. 50 35.51% | -1.67
7450l =z —-h. 81 26.22% | —4.08 19000 Hz —3. 66 43. 00% —-1.24 22000Hz | —4. 67 34.13% | -1.09

7500z —h. 81 26.25% | —3.08 192000z —3. 80 41.71% —-1.16

ave 7.37 | 18.33% | -3.97 1940MAz | —3.89 | 40.g6% | 1.55 | °v° | “®19 | S6.-98% | 71.40




Radiation patterns(2D)-CAT-M 1
B12 B4&B2
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Radiation patterns(3D)-CAT-M 1




S-Parameters. Antenna Efficiency& Peak Gain-BLE/WIFI

Frequen| Efficiency . |[Efficienc %
oy d (dB) y() |Total
dB {dB)
240000z —4. 71 33. 81% —0.53
241 00H= —4. 81 33. 06% —0. 65
24200H= —4. 96 31. 93% —0.99
24300H= —4.5945 31. 6iB% -1.25
244000z —4. 78 33. 29% —1.00
24500H= —4._ 67 34. 00% =1.00
24600H= —4. 64 34. 34% —0.69
24700H= -4, 61 34. 56% —0. 45
248000z —4. 55 359. 06% —0.34
24900H= —4_58 34. B5% —0. 33
25000H= —4.54 35. 19% —0.44
ave -4. 71 33. 81% —0.70

EBand Efficiency |Peak Galn

IIF;!EL 31. 68%—35.19%| —0. 33dBi




Radiation patterns-BLE/WIFI
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S-Parameters. Antenna Efficiency& Peak Gain-GPS

P 53 2NN el
gEEE . Frequen|Tf1C1®0C g pes cienc | F
) R e = ¥ - y() | Total.
dB (dR) dB (dR)
15500Hz| —6.95 20.16% | —4.92
155500z | —6.91 20.37% | —4.81
1560HHz | —6.92 20.30% | —4.96
156500z | —6.81 20.85% | —4.79
15700Hz | —6. 44 22_71% | —4.88
' 15750Hz | —6. 27 23.58% | —4.92
15800Hz | —6.31 23.40% | —4.81
15850Hz| —6.36 23.10% | —4.77
1590NHz | —6.38 23.01% | —4.76
' 15950Hz | —6. 65 21.63% | —4.88
1600HHz | —6.63 21.72% | —4.78

Band |[Efficiency|Peak Gain
GPS 23. 58% —4.92dBi1




Radiation patterns-GPS

Legend

a0z}

| e

g

Legend
——1575.00MH:)

90g

e 1
Lagonss |

Legend

SO0
575 00MH)

s ~
. 2008
/- =

. > {8008 X

1890

10008 N

BN \

~h200 ™\

180deg



Isolation

il 521 Log Mag 10.00d8/ Ref 0.000d6 (2]
50.00
1 698.00000 Mz -15.158 dB
2 960.00000 Mz -28.389 db
3 1.7100000 Gz -10.147 d&
4 201700000 GHz -27.185 d&
40100, S5 2.3000000 GHz -16.915 d&
>6 2.7000000 GHz -7.6051 dB
30.00
20.00
10.00
me 5.5dBi
-10.00
-20.00
30.00
-40.00
=50:00 £ ZS05 1755 130G

Z756

PR 521 Log Mag 10.00d8/ Ref 0.000d8 [F2]

50.00
1 698.00000 MMz -28.669 dB
2 960.00000 MHz -23.346 dB
3 1.7100000 Gz -16.247 d&
10,00 | 4 2:1700000 GHz -6.8442 dB
2 5 2.3000000 GHZz -7,0752 dB =
CAT-M1 WITH BLE e
30.00
20.00
10.00
= 8dBi
6
-10.00
5
-20.00
-30.00
-40.00
2005 275 pE Y Sk -50.00 EiT) Z3506 1550 130G Z756 200G 225 2506 A
T8 521 Log Mag 10.00d6/ Ref 0.000d8 (2]
50.00
1 698.00000 Mz -43.815 dB
2 960.00000 Mz -40.078 dB
3 1.7100000 GHz -19.372 d&
. 4 2017 GHz -27.981 db
40:00: S 2.3000000 GHz -22.678 dB
B BLE WITH GPS
30.00
20.00
10.00
0.000pf 4
-11dBi ¢




Summary

1.CAT-M1 Average Passive Efficiency:
B2:-3.81dB(41.59%) B4:-4.49dB(35.58%) B12:-7.23dB(18.92%)
2.BLE/WIFI Average Passive Efficiency:
-4.71dB(33.81%)
3.GPS Average Passive Efficiency:
-6.27dB(23.58%)

4.Isolation:
-5.5dB(CAT-M1&GPS) -8dB(CAT-M1&BLE/WIFI) -11dB(BLE/WIFI&GPS)





