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1. ANT Features(WiFi)

- Dual Bands Wi-Fi ANT

- Main Frequency: 2.45GHz, 5.5GHz

- Frequency range

: From 2.40to 2.50GHz, 5GHz~6GHz

- Operating temperature range

: -35t0 +95°C (typ.)

- Wi-Fi ANT Material : Printed on FR-4
- Core0 ANT Size (18.3mm x 15.5mm)
- Corel ANT Size (33.45mm x 9.7 mm)

1.1. Antenna Characteristics
WiFi Core0 5GHz, Corel 2.4GHz + 5GHz

! g! Innotek Confidential : This document is protected by security policies and laws.

Antenna Performance
Parameter Min Typ Max Unit
2400 2450 2500 MHz
Frequency Range
5000 5500 6000 MHz
Directivity - Omni - -
Full Bands Average Gain(core0Q) - - -5.03
Full Bands Average Gain(corel) - - -6.28
Full Bands Average Peak dBi
. - 1.96
Gain(core0)
Full Bands Average Peak i 119
Gain(corel) '
V.S.W.R 2GHz 3:1 - - Under
V.S.W.R 5GHz 4:1 - - Under
Impedance 50 Ohm
Radiation Material Printed
(30) - 4021
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2. ANT Features(BT)

- Single Bands Bluetooth ANT

- Main Frequency: 2.45GHz

- Frequency range

: From 2.40to 2.50GHz

- Operating temperature range

: -35t0 +95°C (typ.)

- Wireless audio ANT Material : Printed on FR-4
- Core0 ANT Size (18.3mm x 15.5mm)

2.1. Antenna Characteristics

BT ANT(Core 0 2GHz)

! g! Innotek Confidential : This document is protected by security policies and laws.

Antenna Performance

Parameter Min Typ Max Unit
Frequency Range 2400 2450 2500 MHz
Directivity - Omni - -
Full Bands Average Gain - - -7.16 )
Full Bands Average Pick Gain - -2.09 9
V.S.W.R 31 - - Under
Impedance 50 Ohm
Radiation Material Printed
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3. Test Data

3.1 Network Data (BT Core0 + WiFi 5GHz Antenna)

Return Loss

Smith Chart
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3.2 Network Data(WiFi Corel WiFi Only 2.4GHz 5GHz Dual Antenna)

Return Loss Smith Chart
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3.3 Efficiency (BT : core 0 2.4GHz)
BT Core0 2.4GHz Antenna

F 1 2 3 4 5 6 7 8 9
Frequency [MHz] 2400 | 2410 | 2420 | 2430 | 2440 | 2450 | 2460 | 2470 | 2480
Efficiency [dB] 844 | 844 | -742 | 666 | -590 | 554 | -653 | -7.91 | -8.99
Efficiency [%)] 143 | 143 | 181 | 216 | 257 | 279 | 222 | 162 | 126
TRG, [dB] 980 | 974 | 872 | 808 | -743 | -700 | -825 | -988 | -11.06

GaiNgpea [dB]] 231 | 204 | -167 | -154 | -1.68 | -1.47 | -264 | -449 | -4.94
Gaing,, [dB]| -31.88 | -32.72 | -33.27 | -25.32 | -24.13 | -27.70 | -28.91 | -32.69 | -32.03
TRG, [dB] -14.13 | -14.32 | -13.31 | -12.19 | -11.18 | -10.75 | -11.38 | -12.29 | -13.22
GaiNg pon [dB]] -7.43 | 691 | -534 | -390 | -281 | -251 | -3.97 | -5.99 | -7.02
Gaing , [dB]| -40.98 | -27.53 | -35.71 | -24.00 | -28.35 | -29.35 | -31.83 | -31.88 | -44.48

UHRG [dB] -11.00 | -11.02 | -10.08 -9.40 -8.75 -8.46 -9.49 -10.76 | -11.79
UHRG/TRG [%] 55.5 55.3 54.3 53.2 51.9 51.0 50.6 51.8 52.5

H-Plane -9.05 -9.10 -8.08 -7.32 -6.78 -6.59 -7.77 -8.98 -9.70
El-Plane, AVG [dB] -8.30 -8.17 -7.63 -8.33 -8.31 -7.65 -8.74 -9.87 -9.82
E2-Plane, AVG [dB] -15.25 | -14.86 | -13.73 | -12.69 | -11.54 | -11.17 | -12.23 | -13.95 | -15.27
Peak Gain [dB] -2.22 -1.89 -1.48 -1.34 -1.48 -1.38 -2.63 -3.56 -2.85
Directivity [dB] 6.22 6.55 5.94 5.32 4.42 4.16 3.90 4.35 6.15

Minimum Gain [dB] -21.96 | -20.78 | -16.40 | -13.56 | -13.35 | -13.37 | -17.03 | -22.21 | -22.37
Average Efficiency -7.16 dB 19.22 %
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3.4 Efficiency (WiFi : core 0 5GHz, Core 1 2.4GHz + 5GHz)
WiFi corel 2GHz Antenna

1 2 8] 4 5)
Frequency [MHz] 2412 2420 2450 2460 2485
Efficiency [dB] -5.54 -5.58 -5.85 -5.36 -4.42
Efficiency [%] 28.0 27.7 26.0 29.1 36.1
TRG, [dB] -7.69 -7.62 -7.57 -7.06 -6.36

GaiNg poge [AB]| 043 | -1.13 | -232 | -1.81 | -0.65
Gaingy, [dB]] -26.23 | -29.77 | -20.45 | -26.12 | -25.85
TRG, [dB] 962 | -9.84 | -10.70 | -10.24 | -8.86
Gaing pes [dB]] -2.67 | -205 | -151 | -153 | -1.23
Gaing ., [dB]| -26.96 | -33.32 | -30.25 | -29.34 | -27.13

UHRG [dB] -8.18 -8.13 -8.32 -7.84 -6.89
UHRG/TRG [%] 54.4 55.6 56.5 56.4 56.7

H-Plane -7.12 -7.03 -7.49 -7.32 -6.05
El-Plane, AVG [dB] -7.22 -7.41 -6.63 -5.87 -6.15
E2-Plane, AVG [dB] -11.29 | -11.71 | -12.43 | -11.70 | -10.35
Peak Gain [dB] 0.19 -0.46 -0.61 -0.26 0.14

Directivity [dB] 5.72 5.12 5.24 5.10 4.57

Minimum Gain [dB] -13.55 | -14.60 | -26.68 | -22.35 | -13.45
Average Efficiency -5.35 dB 29.37 %

WiFi corel 5GHz Antenna

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Frequency [MHz] 5150 5200 5250 5300 5350 5400 5450 5500 5550 5600 5650 5700 5750 5800 5850
Efficiency [dB] -6.43 -7.11 -7.78 -6.67 -5.50 -5.12 -6.49 -6.00 -5.50 -5.38 -6.80 -6.65 -6.55 -6.34 -5.93
Efficiency [%] 22.7 19.5 16.7 21.5 28.2 30.8 224 25.1 28.2 29.0 20.9 21.6 221 23.2 25.5
TRG; [dB] -10.66 | 1193 | 12.38 | -10.39 | -8.96 -8.60 -9.80 -9.26 -9.09 -605 | 1052 | -9.83 | -10.05 | -1066 | -10.69

Gaing peay [AB]] -2.42 -4.57 -5.90 -1.56 0.16 0.04 -1.66 0.61 0.67 -0.68 -1.92 -0.26 -1.67 -3.07 -3.30
Gaing y [dB]] -26.40 | -33.07 | -27.75 [ 2867 | 6175 | -26.94 | -3666 | -3066 | -33.15 | -2618 | 2647 | -2049 | -31.80 | -3311 | -53.57
TRG, [dB] -8.49 -5.84 -0.62 -9.07 -8.10 -7.70 -9.22 -8.77 -8.01 -7.89 9.1 -9.50 912 -5.34 -7.69
Gaing pear [dB]| -1.54 221 -1.99 -0.84 -0.85 0.28 -2.65 -0.69 0.69 0.95 0.31 0.85 0.61 1.03 2.28
Gaing i [dB]] -32.51 | -29.02 | -32.54 | -37.06 | -28.83 | -39.79 | -40.13 | -35.05 | -23.34 | -27.16 | -34.57 | -23.23 | -23.60 | -28.60 | -28.99

UHRG [dB] -10.41 | 1047 | -10.59 | 1018 | 942 904 | -1046 | -1038 | 1002 | 945 | -1059 | 1062 | 1083 | -10.80 | -10.07
UHRG/TRG [%] 40.0 46.1 52.3 44.5 406 405 401 36.5 35.4 39.1 41.9 40.1 36.4 35.8 38.5
H-Plane 086 | -1102 |-1121 | 992 | 866 | 801 | -954 | 936 | 943 | 005 | 1216 | 11.87 | 1241 | -13.05 | -14.22
E1-Plane, AVG [dB] 1267 | 1268 | 1380 | 066 | 863 | 841 | 973 | -752 | -716 | -786 | 966 | -786 | -868 |-1008 | -1152
E2-Plane, AVG [dB] -12.37 | 1367 | 1381 [ 1242 | -1061 999 | 1234 [ 1274 | 1295 | 1223 | 1320 | 1360 | 1450 | -13.51 [ -12.86
Peak Gain [dB] 0.77 -0.62 -1.75 0.23 1.89 201 0.49 230 241 1.86 057 1.66 1.25 1.52 239
Directivity [dB] 7.20 6.48 6.03 6.90 7.39 §.03 6.98 8.30 7.92 7.24 7.38 8.3 7.80 7.86 8.32
Minimum Gain [dB] -19.51 | -20.50 | -24.40 | -2165 | -19.17 | -18.05 | -2456 | -2368 | -22.91 | -19.88 | -2547 | -18.49 | -19.13 | -2520 | -22.71
Average Efficiency -6.28 dB 23.8 %

WiFi core0 5GHz Antenna

6 7 8 9 10 " 12 13 14 15 16 17 18 19 20
Frequency [MHz] 5150 5200 5250 5300 5350 5400 5450 5500 5550 5600 5650 5700 5750 5800 5850
Efficiency [dB] -4.53 -5.22 -5.04 -4.48 -4.21 -4.44 -5.80 -5.32 -4.87 -5.19 -6.07 -5.68 -4.80 -4.54 -5.21
Efficiency [%] 35.2 30.1 314 35.7 37.9 36.0 26.3 294 32.6 30.2 24.7 27.0 33.1 35.1 30.2
TRG; [dB] -933 | 1052 | 1053 | -997 -9.42 912 | -1054 | 970 -8.54 -866 | -1009 | -1003 | -8.87 -8.57 -8.09

Gaingp.o [dB]| 0.03 -1.56 -1.93 -0.51 -2.29 -1.81 -2.27 -0.27 0.95 1.93 -1.54 -2.91 -1.35 -0.42 0.58
Gaing um [dB]] -25.75 | -26.65 | -35.33 | -26.74 | -32.24 | -32.80 | -25.60 | -40.26 | -33.07 | -31.32 | -35.02 | -24.40 | -32.51 | -24.50 | -26.14
TRG, [dB] -6.28 6.74 -6.48 -5.92 -5.77 -6.25 -71.57 -7.28 7.3 -1.79 -8.26 -1.67 -6.97 -6.73 -7.56
Gaing pea [dB]| 0.94 1.15 1.63 1.44 0.82 1.70 1.24 -0.21 1.08 -0.23 0.07 0.51 0.76 1.25 -0.08
Gaing s [dB]| -28.51 | -25.07 | -23.97 | -23.50 | -40.26 | -2319 | -25.46 | -30.40 | -27.95 | -23.53 | -34.85 | -24.14 | -4461 | -2415 | -29.12

UHRG [dB] 810 | 006 | 842 | -800 | -782 | 825 | 933 | -897 | 846 | -979 |-1042 | -967 | -804 | 864 | -0.20
UHRG/TRG [%] 439 | 413 | 450 | 445 | 436 | 416 | 443 | 431 | 438 | 347 | 367 | 400 | 386 | 389 | 398
H-Plane 899 |-10.30 |-1005 | -857 | 827 | 862 |-1003 | 939 | 906 | -079 | 988 | -900 | 960 | 893 | -9.41
E1-Plane, AVG [dB] -11.04 | 1175 | -10.94 | 1107 | 942 | -850 |-1008 | -779 | -700 | -737 | 889 | -084 | -771 | -765 | -8.24
E2-Plane, AVG [dB] -12.56 | 1364 | -1212 | -11.25 | -1046 | -1040 | -1263 | -1340 | 1563 | 1280 | 1265 | 1372 | 1447 | 1202 | -1215
Peak Gain [dE] 215 | 204 | 215 | 188 | 177 | 257 | 183 | 170 | 183 | 239 | 119 | 117 | 276 | 216 | 1.79
Directivity [dB] 668 | 725 | 718 | 635 | 598 | 701 | 763 | 702 | 670 | 759 | 726 | 686 | 757 | 670 | 6.99
Minimum Gain [dB] A7.76 | 1667 | -17.88 | -18.63 | -2047 | 1749 | -1930 | -22.33 | 2374 | -18.28 | 2420 | -18.01 | -23.88 | -16.33 | -16.33
Average Efficiency -5.03 dB 3.7 %
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3.5 Radiation Pattern

WiFi
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4. Mechanical Specification

Part Specification Unit
Antenna Dimension(Core0)
BT + WiFi 5GHz 18.3x155 [(mm]
Antenna Dimension(Corel)
WIiFi 2.4GHz 5GHz Dual 33.45x9.7 (mm

BT + WiFi 5GHz Antenna

U vesru VR
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5. ANT Test Condition

O A-Plustech Test System

Total Controller(Outside)
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4.1 Antenna Return Loss measurement

WiFi only (core 1) :
2.4GHz + 5GHz |
I
I

BT + WiFi (core 0)
BT 2.4GHz, WiFi 5GHz

Network Analyzer
(Agilent N5222A)
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Test point Test point

Additive Semi-rigid Cable for measeurment

A) 1-port network calibration for RF Cable.

B) Port Extension for semi-rigid cable effect.

C) Connect RF cable to semi-rigid cable of module.

D) Set frequency range and Data format of network analyzer

E) Verify return loss of the antenna below -6[dB]
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