Antenna Information

Item

Contents

Antenna Type

Pattern Antenna

Antenna peak gain

2400 M ~ 2 483.5 Miz: 2.28 dBi
5150 Mz ~5 250 Miz: 1.68 dBi
Core 0 5250 Mz ~ 5350 Miz: 1.68 dBi
5470 M ~5 725 Miz: 2.38 dBi
5725 M ~ 5850 Miz 3.04 dBi

2400 M ~2483.5 Mi: 1.84 dBi
5150 Mz ~5 250 Miz: 1.90 dBi
Core 1 5250 Mz ~ 5350 Miz 2.92 dBi
5470 Mz ~5 725 Miz 3.55 dBi
5725 Mz ~ 5850 Miz: 3.32 dBi

Manufacturer / Model name

LG Innoteck Co., Ltd. / ATC5CPL004.KM10

Address of manufacturer

26, Hanamsandan 5beon-ro Gwangsan-gu, Gwangju,

South Korea

Test laboratory

LG Innoteck Co., Ltd.

Length 18.3 mm
Core 0

Width 15.5 mm

Length 33.45 mm
Core 1

Width 9.7 mm




Core 1 Core 0
WLAN 2.4G, WLAN 5G BT, BLE, WLAN 5G

33.45 mm 40,5 N
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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(core0) - - -3.31
Full Bands Average Gain(corel) - - -2.38
Full Bands Average Peak dBi
. - 2.02
Gain(core0)
Full Bands Average Peak i 2.52
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 - - -1.54 )
Full Bands Average Peak Gain - 2.00 9
V.S.W.R 31 - - Under
Impedance 50 Ohm
Radiation Material Printed

(30) - 4021
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3. Test Data

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

1 2 3 4 5 i} T [i] )
Frequency [MHz] 2400 2410 2420 2430 2440 2450 2460 2470 2480
Efficiency [dB] -1.59 -1.70 -1.48 -1.48 -1.49 -1.16 -1.29 -1.65 -1.69
Efficiency [%:] 69.3 67.6 7.1 71.1 70.9 76.6 74.2 65.3 64.8
TRG; [dB] -4.23 -4.32 -4.07 -4.03 -4.00 -3.62 -3.72 -4.25 -4.28

Gainge.,. [dB]] 1.08 0.52 1.08 1.04 0.85 1.28 1.1 0.51 0.41
Gaing . [dB]| -21.95 | -21.46 | -20.53 | -20.47 | -23.10 [ -2531 [ -25.80 [ -25.01 | -23.20

TRG, [dB] -5.1 -5.13 -4.55 -5.M1 -5.07 -4.78 -4.88 -5.57 -5.82

Gaing ... [dB]] 0.50 0.43 0.65 0.59 0.51 0.73 0.44 -0.27 -0.38
Gaing .., [dB]| -2555 | -26.23 | -25.07 | -26.3% | 2776 [ 2808 [ -31.35 [ -32.02 | -31.42

UHRG [dB] -4.83 -4.94 -4.76 -4.81 -4.39 -4.62 -4.82 -5.44 -5.51
UHRGITRG [%] 47.5 47.4 47.0 45.5 45.8 45.0 44 4 43.8 4314
H-Plane -2.65 273 | -245 | -2.40 -2.38 -2.01 -2.14 | -267 | -267
E1-Plane, AVG [dB] -6.01 -5.37 £5.38 -6.56 -6.66 -5.33 -£.39 -5.86 -5.52
E2-Plane, AVG [dB] -2.45 -2.510 -218 [ -2.08 -2.02 -1.63 -1.73 | -228 | -233
Peak Gain [dB] 218 202 217 2.04 1.95 228 214 1.51 1.62
Directivity [dB] 3TT T2 365 352 J.44 343 343 346 3.50
Minimum Gain [dB] -8.16 -5.44 -5.18 -7.97 -7.73 -7.63 -5.25 917 -5.04
Average Efficiency -1.54 dB 70.11 %
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3.4 Efficiency (WiFi : core 0 5GHz, Core 1 2.4GHz + 5GHz)
WiFi corel 2GHz Antenna

1 2 3 4 5
Frequency [MHz] 2412 2420 2450 2460 2485
Efficiency [dB] -3.06 -2.72 -2.07 -2.32 -2.41
Efficiency [%] 49.5 53.5 62.0 58.7 57.4
TRG; [dB] -6.33 -5.96 5.27 -5.53 -5.68

Gaing e [dB]] 011 0.49 1.18 0.95 0.87
Gaing ., [dB]) -26.22 | -24.64 | -2519 | -26.53 | -33.15
TRG, [dB] -5.82 -5.50 -4.90 -5.13 -5.17
Gaing g=s [AB]] -0.08 0.21 0.66 0.38 0.35
Gaing g, [dB]] -35.94 | 3460 | -31.95 | -3352 | -30.93

UHRG [dB] -6.07 -5.71 -5.00 -5.21 -5.26
UHRGITRG [%] 499 50.2 51.0 51.3 51.9
H-Plane -5.40 -5.06 -4.42 -4.B6 -4.74
E1-Plane, AVG [dB] -1169 | 1146 | 1085 | -11.20 | -11.59
E2-Plane, AVG [dB] -3.47 -3.10 -2.53 -2.83 -3.06
Peak Gain [dB] 1.00 1.30 1.84 1.59 1.60
Directivity [dB] 4.05 402 3.92 3.91 401
Minimum Gain [dB] 1580 | 1567 | 1525 | 1577 | -19.42
Average ﬁcienw 2.37 dB 57.94 %

WiFi corel 5GHz Antenna

i} 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] -1.96 -2.06 218 213 -212 -2.08 -2.46 -2.36 -2.23 -2.62 -2.22 242 -2.92 -2.68 -2.58
Efficiency [%] 63.6 62.2 60.5 61.3 614 61.9 56.8 58.1 50.8 54,7 60.0 57.3 51.0 53.9 55.2
TRG; [dB] -4 58 -478 -4 86 -473 -4 66 -4 56 -4.99 -439 -4.79 -5.07 -463 -474 -5.20 -4 96 -483

Gaingpez [dB]| 1.73 1.81 175 2.05 232 258 227 247 2.83 287 3.34 318 2.66 287 319
Gaing g, [dB]) -15.97 | -20.25 | -21.98 | 1742 | -2081 | -20.26 | -19.16 | -19.35 | -20.90 | -20.21 | -19.32 [ -2210 | -21.85 | -10.55 | -17.86
TRG, [dB] -5.41 -5.38 -5.55 -5.58 -5.65 -5.69 -6.01 -5.91 -5.75 -6.28 -5.93 -6.25 -6.82 -6.58 -6.52
Gaing gz [dB]] -0.73 -0.38 -0.38 -0.30 -0.07 0.68 0.90 1.31 1.69 151 2.21 2.29 212 2.268 2.40
Gaing g, [dB]| -33.40 | -3347 | -20.59 | -27.83 | -26.55 ] -30.17 | -29.58 | -30.75 | -3273 | -31.77 | -3403 | -41.37 | -36.73 | -42.33 | -39.31

UHRG [dB] -4.52 -4.61 -474 | -4560 -4.53 -4.52 -4.91 -4.87 -474 | 510 -4.69 -4.87 -5.39 -5.13 -5.01
UHRGITRG [%] 55.5 55.6 55.5 56.6 o574 571 56.9 56.1 56.1 56.5 56.6 56.9 96.7 56.8 57.2
H-Plane -4.37 -4.53 -4.61 -464 | -4.43 -4.28 -4.68 -4.49 -4.58 -4.87 -4.42 -4.50 -4.94 | -475 -4.69
E1-Plane, AVG [dB] -1 .21 704 | 676 -6.63 -6.00 -6.16 -5.08 -5.18 -5.36 -4.85 -4.90 524 | 497 -4.86
E2-Plane, AVG [dB] -2.64 | -292 -3.03 -2.97 -2.90 -2.94 | -3.49 -3.53 -3.48 -3.75 -3.26 -3.47 -4.04 | 377 -3.52
Peak Gain [dB] 1.88 1.83 1.90 2.69 292 314 279 287 313 292 3.55 3.52 321 3.30 3.32
Directivity [dB] 3.85 3.89 4.08 4.82 5.04 5.22 5.25 5.23 5.36 5.54 577 5.04 .13 5.08 5.91
Minimum Gain [dB] -9.39 -8.83 | 1157 | -1472 | 1594 | 1470 | 1270 | 1371 | 1212 [ -14.03 | -14.00 | 1311 | -1315 | -13.94 | -14.87
|Average Efficiency | -2.34 dB 58.51 %

WiFi core0 5GHz Antenna

i 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] 391 -3.45 -3.53 -4.00 -3.56 -3.16 -3.84 -3.18 347 -3.63 -3.07 -3.00 -2.88 -2.84 -2.48
Efficiency [%] 40.7 45.2 44.4 Jo.g 44.0 48.3 M.3 481 48.2 434 49.3 501 51.5 52.0 56.5
TRG; [dB] -6.15 -5.86 -5.97 -6.48 -6.16 -5.80 -6.55 -5.99 -6.04 | -6.54 -6.06 -6.03 -5.87 -5.80 -5.39

Gaing =z [dB]| -0.65 0.18 0.61 0.66 1.19 1.60 0.88 1.38 1.33 0.84 1.58 1.52 1.90 2.26 2.88
Gaingu, [dB]| -22.02 | -20.49 | -2206 | -22.41 | -19.84 | 1951 | 1871 | -17.84 | -18.37 | -2243 | -23.14 | -2502 | -35.83 | -2012 | -28.65
TRG, [dB] -7.85 714 | 719 -7.61 -7.03 -6.58 -7.17 -6.41 -6.33 -6.74 -6.10 -6.00 -5.91 -5.91 -5.50
Gaing e [dB]| -0.34 (.66 0.80 0.68 1.52 1.84 0.88 1.25 1.00 0.44 078 0.80 0.51 0.29 0.38
Gaing g, [dB]| -36.37 | -31.69 | -31.25 | -33.30 | -33.69 | -37.01 | -34.54 | -20.59 | -30.67 | -32.89 | -4216 | -38.04 | -39.53 | -39.84 | -33.59

UHRG [dB] -5.38 -490 -4.94 -5.39 -4.93 -4 52 -5.20 -4.51 -4.49 -493 -4 36 -4.28 -415 -411 =374
UHRGITRG [%] 712 715 722 725 730 731 732 736 738 741 743 745 747 747 748
H-Plane 642 | -620 | -638 | -688 | -663 | 620 | -685 | -640 | -654 | 717 | -672 | -6.61 642 | -654 | -6.15
E1-Plane, AVG [dB] 1121 | -11A3 | -11F9 | 1251 | 188 | -1113 | 19 | 1086 | 1097 | -11.42 | 1083 | 1080 | 1071 | -10.88 | 1046
E2-Plane, AVG [dB] -4.98 -4 46 -4.34 -4 68 -4.21 -3.82 -4 G4 -4.04 -419 -474 -4.19 -4 05 -3.66 -3.40 -2.54
Peak Gain [dB] 112 1.68 1.49 123 1.68 227 148 214 221 177 227 238 278 276 3.04
Directivity [dB] 5.03 513 5.01 522 524 543 533 532 5.38 5.40 534 538 5.66 5.61 552
Minimum Gain_[dB] -18.97 18.31 ST | 1772 | 1718 | 165889 | 1815 | 1743 | 1904 | -2117 | <2281 | -2481 | -3342 | -2564 | -2566
[Average Efficiency -3.31 dB 46.85 %
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3.5 Radiation Pattern

WiFi

1.64dB

-17.43d8

<2.45GHz corel> <5.50GHz core0> <5.50GHz corel>

BT

-7.68dB

<2.45GHz>
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4. Mechanical Specification

Part Specification Unit
Antenna Dimension(Core0)
BT + WiFi 5GHz 18.3x15.5 (mm]
Antenna Dimension(Corel)
WiFi 2.4GHz 5GHz Dual 33.45x 9.7 (mm]

BT + WiFi 5GHz Antenna

@ LG Innotek Co., Ltd. (30) - 4021
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5. ANT Test Condition

O A-Plustech Test System Antenna(Inside) -~

Total Controller(Outside)
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4.1 Antenna Return Loss measurement

WiFi only (core 1)

I

: : BT + WiFi (core 0)
2.4GHz + 5GHz | |
‘ , . -

BT 2.4GHz, WiFi 5GHz
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Network Analyzer
(Agilent N5222A)
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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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