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Antenna Composite Gain Test Report
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Sample Received | Feb. 26, 2025
Start Test Date Mar. 10, 2025
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-~ )
/i
o

.f'__-"“?j-{ gy P J-’ .'.1-_

Aapm\red by: Jackson Tsai

SPORTON INTERNATIONAL INC. Hsinhua Laboratory
No.52, Huaya 1st Rd., Guishan Dist., Taoyuan City 333411, Taiwan (R.O.C.)

TEL : 886-3-327-3456 Page No. : 1 of 12

FAX : 886-3-327-0973 Issued Date : Aug. 29, 2025
Report Template No.: HE1-U3 Ver1.0 Report Version 2 01



sonron Las.  ANtenna Composite Gain Test Report Report No. : AP471712

Table of Contents

History of this test FEPOIt........oo e ss e e s mn e e e ee s s smnnn e e e sammnneenennnn 3
1. Operation Mode and Antenna INformation ... 4
2, LIS A =1 [ L= 027 4
3. TeStiNg LOCAtION.....cceeii it 4
4, Test Facility and Configuration............ccccciriicciiinisinccseer e e s s se s s s s mn e r e e s sssssmne s e e s es s nmnnns 5
5. Reference Calibration ... ————— 6
6. TeSt MEtROM ... 7
7. Measured Values and Calculation of Maximum Gain Positions............cccccniiiiniicnicin e 8
8. Summary of TESt RESUI ...t s e e s e e smmn e e e e mnnnn e s 9
9. IS5 0 T=T T 10
10. Test Equipment and Calibration Data ...........cccccciiiiiiiiemmeninscceerre s ssssssre s s sssn e e e s ssssne e e ssssanens 1
1. TESt RESUILS ...t ————— 12
TEL : 886-3-327-3456 Page No. : 2 of 12

FAX : 886-3-327-0973 Issued Date : Aug. 29, 2025

Report Template No.: HE1-U3 Ver1.0 Report Version 2 01



sonron Las.  ANtenna Composite Gain Test Report Report No. : AP471712

History of this test report

Report No. Version Description Issued Date
AP471712 01 Initial issue of report Aug. 29, 2025
TEL : 886-3-327-3456 Page No. : 3 of 12
FAX : 886-3-327-0973 Issued Date : Aug. 29, 2025

Report Template No.: HE1-U3 Ver1.0 Report Version 2 01



somion as.  Antenna Composite Gain Test Report

Report No. : AP471712

1. Operation Mode and Antenna Information

32;?:;22 Pill:'t Brand Name Model Name Ant. Type |Connector|Modes of Operation
2G 5GANnt1 1 NA NO3AKCGB-PK1-LE150U| PCB I-Pex 2.4GHz, 5GHz
2G 5GANnt2 2 NA NO3AKCGC-PK1-LG210U| PCB I-Pex 2.4GHz, 5GHz
2G 5GANnt3 3 NA NO3AKCGD-PK1-LB210U| PCB I-Pex 2.4GHz, 5GHz
2G 5GAnt4 4 NA NO3AKCGE-PK1-LW180U| PCB I-Pex 2.4GHz, 5GHz

Note:

2.4GHz, 5GHz Operation Mode (4TX/4RX)
2G5G Ant1~2G5G Ant4 could transmit/receive simultaneously.

2. Test Frequency

The listed frequency of each bands are selected to represent each frequency bands

Band [MHZz] Test Frequency [MHz]

2400-2483.5 2450
5150-5250 5200
5250-5350 5300
5470-5725 5600
5725-5850 5785

3. Testing Location

Test Lab. : Sporton International Inc. Hsinhua Laboratory

Xl Wen 33rd.St.

ADD:

No.14-1, Ln. 19, Wen 33rd St., Guishan Dist., Taoyuan City 333010, Taiwan
(R.O.C))

TEL: 886-3-318-0787

FAX: 886-3-318-0287

Test i
Test Condition | Test Site No. Test Eon v"? nment Test Date
Engineer (°C 1 %)

Radiated 05CHO03-HY Rofy Chen 23.5-24.5°C |/ 45-55% 10/Mar/2025
Note:
Testing Site Information
Brand Name: TDK
Dimension: 11m*6m*6m
Characteristic: Fully Anechoic Chamber
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4. Test Facility and Configuration
Test configuration: Reference to CITA OTA distributed-axes system configuration.

Chamber: Fully Anechoic Chamber.
Measurement antenna: Dual Polarization Horn antenna
Turntable: Multi-axis positioner (Theta and Phi angle).

#Reference to CTIA “ctia-test-plan-for-wireless-device-over-the-air-performance-ver-3-7-1”
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5. Reference Calibration
Connected cables to VNA calibration kit and use network analyzer internal function to do calibration. Do
short, open and load to each side. Then connect through to both side and calibrate G values. The cable

loss is calibrated and set inside the network analyzer.

Measurement Antenna is connected to port1 of Network analyzer and reference antenna connected to
port 2 of Network Analyzer. Record G values and used with reference antenna gain to calculate gain

factor.

L. Reference Amenna

Frequency | 2400 | 2450 | 2500 | 5150 | 5200 | 5300 | 5600 | 5750 | 5800 | 5900 | 6000 | 6500 | 7000 | 7200

G(theta)
reading -33.48 | -33.18 | -32.45 | -32.78 | -32.43 | -32.85 | -32.74 | -32.13 | -32.46 | -33.46 | -32.73 | -33.41 | -34.78 | -35.31
(dB)

G(phi)
reading -33.45 | -32.13 | -32.74 | -32.43 | -32.87 | -31.78 | -32.46 | -32.37 | -32.73 | -32.87 | -32.46 | -33.68 | -34.74 | -35.08
(dB)

Reference
gain 10.4 10.5 10.2 1.4 11.5 11.9 12.5 11.8 1.7 11.6 11.8 11.5 11.4 10.8
(dBi)

Factor(theta)

(dB) 43.88 | 43.68 | 42.65 | 44.18 | 43.93 | 44.75 | 45.24 | 43.93 | 44.16 | 45.06 | 44.53 | 44.91 | 46.18 | 46.11

Factor(phi)

(dB) 43.85 | 42.63 | 42.94 | 43.83 | 44.37 | 43.68 | 44.96 | 44.17 | 44.43 | 44.47 | 44.26 | 45.18 | 46.14 | 45.88

Note:

G reading (dB) =20*log(V2/V1)=10*log(P2/P1)

V2 is the voltage of VNA port2 is measured, V1 is the voltage of VNA port1 is the reference source.
P2 is the power of VNA port2 is measured, P1 is the power of VNA port1 is the reference source.

Factor = gain factor + power gain conversion= (Reference antenna gain)-(G reading)
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6. Test Method
EUT set on multi-axis positioner and adjust EUT’s physical center to measurement reference center.
Measurement antenna set at phi polarization and 1.5 meter height. Port 1 of Network analyzer connect to
antenna 1 of EUT. Record G value every 7.5 degree from 0 to 352.5 degree on Phi angle and 0 to 180 on
theta angle of multi-axis positioner. Then set measurement antenna to theta polarization and repeat

process. Repeat process to each antenna of EUT.

DG steps:

1. Each Phi and Theta polarization antenna gain are measured for all test angles.

2. Composite Phi and Theta antenna gain are computed, using formula in KDB662911 D01 d) (i) and e)
(ii), for all angles.

3. Composite antenna gain are examined for all angles to determine max gain and Phi/Theta

position. Max gain and phi/theta position are listed in section 7 tables.

Note: Antenna gain = G reading + factor, The factor of chapter five includes reference antenna gain factor

and power gain conversion.
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7. Measured Values and Calculation of Maximum Gain Positions

DG_1SS max value position

Frequency (Hz) 2.45G 5.2G 5.3G 5.6G 5.785G
Ant. 1 (dBi) -0.19 -7.55 -7.27 -1.51 -2.02
Ant. 2 (dBi) -1.32 2.18 1.23 -1.19 -1.08
Ant. 3 (dBi) 3.39 2.8 0.25 2.81 3.28
Ant. 4 (dBi)) -3.62 -15.1 -9.78 -18.75 -11.92
DG [1SS] (dBi) 5.96 4.25 3.34 4.11 4.58
Polarization Phi Theta Theta Theta Theta
o(°) 30 82.5 75 90 90
O(°) 45 165 165 165 157.5
Note: The DG 1SS max value position is the maximum value of section 11 table DG 1SS Result.
DG_1SS max value position calculation
Frequency (Hz) 2.45G 5.2G 5.3G 5.6G 5.785G

Ant. 1 [104(G/20)]

10%(-0.19/20)

107(-7.55/20)

107(-7.27/20)

107(-1.51/20)

107(-2.02/20)

Ant. 2 [104(G/20)]

107(-1.32/20)

107(2.18/20)

107(1.23/20)

107(-1.19/20)

107(-1.08/20)

Ant. 3 [10(G/20)]

107(3.39/20)

107(2.8/20)

107(0.25/20)

107(2.81/20)

107(3.28/20)

Ant. 4 [10%(G/20)]

107(-3.62/20)

107(-15.1/20)

107(-9.78/20)

107(-18.75/20)

107(-11.92/20)

Ant. 1 [104(G/20)] value 0.978 0.419 0.433 0.84 0.793
Ant. 2 [104(G/20)] value 0.859 1.285 1.152 0.872 0.883
Ant. 3 [104(G/20)] value 1.477 1.38 1.029 1.382 1.459
Ant. 4 [104(G/20)] value 0.659 0.176 0.324 0.115 0.254
Sum All Antenna [Amax] 3.974 3.261 2.939 3.21 3.388
DG [10*log(Amax”*2/Nant)] 5.96 4.25 3.34 4.1 4.58

Note:

Directional Gain (1SS) is the max value of every look angle. Each position value is calculated by KDB662911 D01 d) (i).

Directional gain (1SS) = 10*log(10(Gant1/20)+10M Ganz/20)+ +107( Gana/20) +10%( Gara/20)+....Y"2/Nany)
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8. Summary of Test Result

Freq(Hz) 2.45G 5.2G 5.3G 5.6G 5.785G
Ant. 1 Max Gain (dBi) 2.9 2.22 2.66 2.37 2.98
Ant. 2 Max Gain (dBi) 3.72 2.79 2.84 2.77 2.64
Ant. 3 Max Gain (dBi) 3.72 3.09 3.04 2.82 3.28
Ant. 4 Max Gain (dBi) 2.79 2.33 2.96 3.13 2.59
Ant. 1 Polarization/©(°)/®(°)| Theta/60/352.5 |Theta/52.5/307.5| Theta/37.5/330 | Theta/37.5/330 | Theta/45/330
Ant. 2 Polarization/@(°)/®(°)|  Phi/22.5/90 Phi/120/270 Phi/7.5/277.5 | Phi/7.5/262.5 | Theta/60/180
Ant. 3 Polarization/©(°)/®(°)| Theta/37.5/142.5 | Theta/82.5/172.5 | Theta/67.5/172.5 | Theta/90/157.5 | Theta/90/157.5
Ant. 4 Polarization/©(°)/®(°)|  Phi/7.5/345 Phi/45/37.5 Phi/52.5/37.5 | Phi/82.5/165 | Phi/82.5/45
Max Gain (dBi) 3.72 3.09 3.04 3.13 3.28
DG [1SS] (dBi) 5.96 4.25 3.34 4.11 4.58
DG [2SS] (dBi) 3.72 3.09 3.04 3.13 3.28
DG [4SS] (dBi) 3.72 3.09 3.04 3.13 3.28

Note:

1. Antenna max gain is the max value of each individual antenna through all measurement angles.

2. The max gain is the max value of all antennas.

3. If directional gain is less than max gain, use max gain as directional gain. Refer to KDB662911D01 (F) (2)
(e) ().

4. Directional Gain (2SS) = Directional Gain (1SS) — 3dB
Directional Gain (4SS) = Directional Gain (1SS) — 6dB
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9. Test Setup

Test Position

Relative to the measurement antenna, first position 0 degrees of phi angle and theta angle.
]
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Note:
Photos of Test Position: Please refer to the test photos in the appendix.
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10. Test Equipment and Calibration Data

Instrument Brand Model No. Serial No. Characteristics Calibration Calibration
Date Due Date
Horn Antenna SCHWARZBECK BBHA9120D BBHA 9120D-1531 1GHz~18GHz Dec. 20, 2024 | Dec. 19, 2025
Dual Polarization Sporton S0209DP S0209DP-001 2GHz~9GHz N.C.R. N.C.R.
Horn Antenna
ENA S/\er:;;z':retwmk AGILENT E5071C MY46419477 | 100kHz~8.5GHz | Jul. 30,2024 | Jul. 29, 2025
VNA Calibration Kit TS RF TS85033E-F - DC~9GHz N.C.R. N.C.R.
Multi-axis positioner Sporton MAPSO01 MAPS01-001 Theta / Phi axis N.C.R. N.C.R.
Test Software SPORTON SENSE-RDG V1.0.8 - N.C.R. N.C.R.
Note: Calibration Interval of instruments listed above is one year.
NCR means Non-Calibration required.
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11. Test Results

Please refer to the appendix.

Appendix A — Radiated Composite Gain of 2.4GHz &5GHzZ............coiiiiiiii Page 13
Appendix B — Antenna Pattern of 2.4GHz &5GHz....... ..o Page 27
Appendix C — Test Photos. .. ..o Page 34

— THE END———
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e’ Radiated Composite Gain Data of 2.4GHz&5GHz

vV Appendix A
Freq(Hz) 245G 5.2G 5.3G 5.6G 5.785G
Ant. 1 Max Gain (dBi) 29 222 2.66 237 2.98
Ant. 2 Max Gain (dBi) 3.72 2.79 2.84 277 2.64
Ant. 3 Max Gain (dBi) 3.72 3.09 3.04 2.82 3.28
Ant. 4 Max Gain (dBi) 2.79 2.33 2.96 313 2.59
Ant. 1 Polarization/0(°)/®(° Theta/60/352.5 Theta/52.5/307.5 Theta/37.5/330 Theta/37.5/330 Theta/45/330
Ant. 2 Polarization/0(°)/®(° Phi/22.5/90 Phi/120/270 Phi/7.5/277.5 Phil7.5/262.5 Theta/60/180
Ant. 3 Polarization/0(°)/d(° Theta/37.5/142.5 Theta/82.5/172.5 Theta/67.5/172.5 Theta/90/157.5 Theta/90/157.5
Ant. 4 Polarization/O(°)/®(° Phil7.5/345 Phi/45/37.5 Phi/52.5/37.5 Phi/82.5/165 Phi/82.5/45
Max Gain (dBi) 3.72 3.09 3.04 313 3.28
DG [1SS] (dBi) 5.96 4.25 3.34 4.1 4.58
DG [2SS] (dBi) 3.72 3.09 3.04 313 3.28
DG [4SS] (dBi) 3.72 3.09 3.04 313 3.28
Sporton International Inc. Page No. A1 of A14
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e’ Radiated Composite Gain Data of 2.4GHz&5GHz Appendix A
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cmoar | ownow | aswim | oswe | tww | e | s | ws 35T 3638 ST Soae e S BEg Gmom | 2wsy | 4w X B3 oz | omn Toa0 T
Smam | e | amas | dweu | oeon | omus | omen S BC2 ) 2t BEEd So2s = Swan T | awon | awew Twn T vz | wwmow | omnn
T | 2mea | 2wmiw | omw | wma | omis | owie 2453 ST 2T oS B = s | oowox | 2ovem | <wes | 389w B0 I3 X Twos | s
Swan | zeam | awow | s Tz | en | e 2o S50 0w | ewin | owim sz e e X 02602 (TRE] Do | owos | onoss | onom T3
s | s | aemm | omn s 2808 =5 20 T 0% | 0150% oe T s 5076 Cwox | oimea | ozwom | omids Zian | emer | e | o5 08
Siwe | 2mas | awmam | amie | amos | ases | owz | oo | awnm | amaw | omex | omum | omon | ewis | zwen | een | ewmn B Twon | awisr | dem | osves | teiam
Zovaw | s | swim | amen | e | aman | s | daiis | emen | owen | 2mia | owow | amen | amee 7843 s | demor | omi o5 wnm | asiw | ewon | e
Zwaw | amaw | aman | amwen | amam | amam | zevem | asan | ewes | owos | <mwan | awnn | mes | awom | oeem | amem | aawos B o300t oos | ieiam | 2w 25921
Zwan | zmizs | awem | amen | swar | cwew | owam | owem | 4men S Svez Swon | swew | emen | awew | awim | omoa | onew Swow | aaan | aewen | swes | 2was
oo | awaw | dsas | aovee | emwew | s | asvene | senam | 4mez | awms | emex | 2w | 4wew A Swas | aoiewm | amaw | e Svas | aewem | awias | aoias | amass
Swew | amia | awaw | 2wz siwas | asvas | seaw | amew | owaw | aman | awes | awim | amew | asiem | dene | ames | awem | awen ECRE T BT Z6037 EYEEr]
Jwam | awes | awea | cmes | amens | cwew | e | omast | aznw | wesi | omow | omes | deien | 2w | awe | s | isem | 2wen Jevan | amam | amas | amen | 4as
Sees | swen | amar EE sias | amwom | amwee | owaa | 2wz e Senn | amar | 2w S | amam Soias | aswam | awese s e | e | emem | owen
Gwes | ewen | awmes | ewim | tman | demom | davme | ez | emes | sess | ssas TTrs | wwam | 4mem | awam | 4zmewm | amam | et Tese | swer | dieim | danir | eses
Twen | amiw | amawm | amam | amas | daas | dein | ewess | eeves | ssves | ez | ewis | omem | ewmem | seves B S Sias e ssion | omess | qaiam | asvis
Grar) | owom | sawes | T | emvex | aswer | sswees | semew | waim | Team | emies | sewion | erwes | e | ewis | dwes | eanes | swem | 4mam Twes | e | 7ewen | swew | esvna
Freate) |_s26Po i 7 = " 7 " ; v 7 m 7 7 7 r v 7 T 7 7
DG(dBi) | D(0°YBT5°) | B(15°ND225%) | D(30°ND(37.57) | D(45°)D(525°) | B(BO°ND(67.5) | D(75°Vh(B257) | B(B0°ND(97.5%) | B(105°VD(1125° ) | ®(135°)yo(14: B(150°)p{1: ) | ©(185°)D(1 ) | P(180° V(187 D(195°)/(: )| 210"V D217.5°) | P(225° VD D(240°)b(247 5%) | D D262 D(270°VO(2775°) | O /(2925 | B Al )| D315°YD: )| O D2 || (3457 )
a(0°) 102109 103144 182201 2121193 16/1.19 0671043 0221028 0.34/042 0611088 086088 071108 0971163 2121231 2231206 176/1.36 09205 053048 041028 03039 042072 0891.09 1361.2
e(757%) 038032 054121 173193 222221 2152 0720004 -039-0.27 033001 0.16-0.04 -047-0.42 -05/-049 -041/0.18 06092 10811 104089 071051 0680.78 0921096 07307 053058 0781094 0.9200.5¢
8(15°) 2191217 178121 -0.52-0.18 032069 088/0.71 0.110.86 141117 1750146 1541152 15142 1430121 11411 -088-054 -0.180.11 0.19/026 0.35/0.38 06083 112124 11911 0.710.01 -0.68-10¢ 149188
(22579 -2741-303 -259-224 -2.02-193 20717 -16/-192 -2661-332 -343-384 371313 2651194 1471136 132149 -181-198 198188 179172 1351065 0.190.36 1081.75 219219 192137 068-0.12 0.6-0.98 201-26
o) | 2mis | dmaz | awosm | oawx | omess | 2s4m | sonas Gaiae | et | osom | omom | owmem | oz | dsis | amwes | osan | ownm 26 07 oios | dosiw | ewaes
B(31579 -3.141-262 -1.82-1.08 0641022 0481026 0.36/-143 -255-302 -269/-286 271281 -2281-22¢ -199/-1.82 194118 -1761-2.18 229124 0.451-0.38 -073-1.0¢ 128121 138062 03089 0741022 1391315 4231577 A4.771-413
B(457) -308-213 -1.03-042 02091 074079 0.75/045 033154 -265-4.18 2.161.32 0891112 123164 2034163 15618 116087 0.671-0.25 -052-14 1811156 141154 08610 0.111-065 -1.8/-284 313308 31128
6(525°) -164-1.2 -076-0.1 053063 068109 1.16/053 -0.17-085 2111225 -256/-264 2651217 -193-227 -165-1.13 -0.85-128 1.15-0.1 079143 1441068 04202 0030.08 052067 0381052 -158-32 378318 262-262
B(80°) -0.36-026 -0.58-027 001-008 0341124 156126 0.64/0.14 1164 282131 3781392 -4.491-4.5¢ 3441232 2251 2291126 054033 0361024 1.030.35 -0.041-0.67 -06/0.08 0.01/-0.38 -0.9/-165 -282-273 161079
O(675%) 1761116 -047/-04€ 1.38-1.38 005178 2731283 2191085 -112-257 -3.311-2.86 1871154 -261/-34¢ -332127 2281214 REYAN 1271126 -0.360.55 063-0.22 047092 09505 074178 1091039 0271077 151136
o) | avest | zwew | dman | dmewe | vwnm | osim | aan Zean | owew | aaan | dmom | owem | omaz Zm Zovew | awmiaw | dmam | dzes | dmew | asen | dsan 228
©(825°) -2761-326 -2871-21 1.91-252 -233-074 -0.021-066 -259-407 -4341-402 1711183 -258-272 -308/-2.32 1.18-0.19 0.1810.07 -0261-252 -3.76/-2.55 2241146 061124 198/-163 -1331.32 171216 221126 321338 354291
o) | ot | amaw | qmew | ewew | awmaa | aan | asen Zman | eoiew | etz | amom | omew | omaw | amem | 4mds | oo | wis | arves | aeen | dsiesm | aeee | aeven
6(9757 -3.12-253 1681142 -2.33-361 -432-374 -3.71/-36€ -326-384 -4.11-338 -2.45-4.07 4121391 -317-298 26719 1591072 1371102 -0.95-257 -338-22¢ 1371134 1554151 -238-2.9¢ 175124 2721422 5041432 -4.76/-5.16
B(105%) -3.16-315 -2.34-26¢ -3.01/-3.05 -394-392 321332 -349-363 -4.08-497 -4.93/-4.28 -4571-26 2411 1891261 221217 23172 152121 371382 REIRRI -324/-388 347131 -266/-354 441634 7811742 6.43-4.18
25 | 4mats | admds | 4iwazm | aes | 4ean | 40am | a0 Geam | e2waw | arm | emam | asmew | amon | oeom | seze | ewen | dsian | dmes | aees | smam | ek | s
i) | wna | 4sas | andz | 4ses | anem | saam | 4resy Ssam | esaw | awex | ssem | awmam | aswes | dwos | omon | omon | omas | e | asas | anem | dawsr | ssiied
Gizs) | amee | seam | awmem | amew | 4men | amwew | emaz Swon | swon | awex | swam | omewn | emem | emew | dwiw | dmem | osis | iwnw | e | oenasw | 4vem IR
B(1357) 11161593 -359-33¢ 3.19/-4.50 -5.1814 98 -550-6.11 -571-544 -5.28-627 2371-3.36 621650 -5.99/-4.62 -482/-299 -289-292 311/-5.86 373-265 113222 1.781-264 -281/-3.08 037142 107/-35 -454-498 483575 92411073
Grizs) | newere | asvan | zevem | atan | seim | eeis | arean San | swew | eswem | ewes | swiea | arim | amem | amew | awewm | swam | aswem | awea | ssiam | sewen | 7siew
B(150°) -8.15-854 RECEAL] -6.111-4.82 -4.651-5.06 5.95/-6.66 -681-581 -475-441 4791579 -8.26/-11.04 -9.48/-781 -87/-9.43 -827-641 -4781-226 120181 2811414 5.3215.51 6.13-6.37 -495-4.04 442724 -12351-10.11 -897-984 -1022/-8.98
B(157.5% -42-441 -5.14-574 6.67/-7.56 7821717 6.721-591 -5.18-485 463436 -6.767.31 1181764 122572 -5.141-6.52 751862 -8.561-9.4 11751251 124611254 -10.16-8.38 -805-78 -841)-7.5% 769/-861 -844/.789 8351822 6.46/-5.08
o) | seas | e | amsm | eves | smew | <mas | a9am Sosu | 4maw T s | ewew | Twew | emm | qwwion | omeur | sewers | ewea | ames | wwse | st Sasn
e(17257% | -8.74/-851 -769-661 6.66-7.22 -T43-742 733728 756731 -666/-591 -5.55/-5.66 5631572 -5.781-5.8¢ 5811559 545524 -507/-52¢ -5.68-6.27 871721 7991894 -8.78/-8.16 -6.98/-6.26 6.13/-592 6381721 7861832 -8.68/-8.88
o) | were | wmwes | swen | 7ees | ewem | swew | swen man | ewew | emem | amam | swes | ewen | wrvew | sswew | smim | aiam | asas | deven | emen | swes | swes
Frar |_szar. T T - ; - ’ B T ; - 7 :
DG(dBI) | BO°VDT5°) | G5 VBR257) | DB0°VD(37.57) [ D45°)D(525°) | O(60°NB(67.57) | O(75°)D(B2.5°) | B(90°ND(97.5°) [ (1 ad P(120° (1 )| 0 A I ) | 9 I |l ad ki O )| @(210°VD217.5°) | DI: /0 O Vb2 )| (: D270°VD(277.5°) | & JD(292.5) | D300°)D(2 L I B(330°VP(337.5°) | B: /0
8(0°) -054-058 -0.43-0.45 0.71-0.79 -052-02 0.080.08 04170018 0470011 035082 12615 16917 166144 093057 043035 0.17-005 -034-024 0.37-0.14 00201 0.36/0.32 012021 038079 1140144 159/1.55 1380.96 0.11-037
st | oeon | oo | osmorz | omnn | dmm | omow | omem | onos 05032 G| owaz | sen | amas ) Saeor | omew 03058 an omon | omeos i IEE 0] 305
B8(157) -0271-055 -0.93-1.5€ 1.92-189 -1841-208 2490245 208162 142131 1161109 1281161 1971226 -275-3.5¢ 4371462 49041 -331-237 1761132 091-045 -039-0.15 0221061 123171 127046 031096 135145 135009 04710.02
8(225% 3001374 4142 -4.241-4.13 -388-32¢ -345-341 -3.11-264 169106 14 -2441-36¢ -5.06/-5.76 -585/-5.8¢ -5.93-6.0¢ 5671522 3931253 148102 10814 1541118 0.540.13 -0.06/-0.73 ~14311.5¢ 073012 0840.92 061002 0.92-2.08
8(30°7) -333-444 -5.38-6.01 5.85/-5.04 4411328 27121 1781177 ~1.18-1.06 1.71-286 4251561 6.22/-5.35 3941307 27272 2461153 -0.500.13 068/1 089067 0171061 158179 165117 -169-1.32 030089 17165 142041 1.02-2.14
Swe) | 4w | araw | swew | swew | 2oz | dmam | dmasm | asiens | awawm | sew | esiss | awos | ofeom R =5 e w0 | osvam e N BEE] s | sz
8(45°) -075-035 08111 164236 25212 1.121-088 1771235 126105 0731186 -305-36€ 432/-335 1881178 201172 165/-1.04 005053 1.39122 221178 092-0.18 -2.021-387 -369-3.24 3241317 2421128 -075-1.18 -2341-315 3.15-153
B(525%) 043016 -0.48-1.38 261371 2981122 0.121-026 112211 09034 113219 2241232 -2.180.95 021112 211286 -2671-286 256061 106/2.56 313278 1351054 -205-3.38 -4.121:3.72 -362-29 197027 051101 -2081-308 289111
o) | owwazt | s | arvew | awes | ownt onw | owwm | oenw | owesm | ewew | owmiw 50% s IEEIE] T som | 2sam | 2mvov | owem | oswem | wesm | owas | zovoal
Swe) | s | amsaz | swew | aenw | omon | owws | oo | amas | owon 0s o e | owas | omon B I T I e e T B
o) | ouest | zswas | ezwsr | asio | oawos | odwors | oowoss | snome | omns | owia 2021 S Tman | awom | owm o503 as | s | tswaw | swes | swism | omem | owoa
Swe) | Amaw | awas | 4wes | 4wan | dmam | owoe | towod Towis | e | oowow =R oim | omes | onm e | omw | awanm | selam | amaw | omen | eaim | ook | 0zodl
o) | 2w | asis | amsol EE 27z | owne 2108 Sanm | aman | e ] [ET oaim | weow | oswix BT e | qsven | aweaz | amas | awiew | 2ean Y]
(97579 -2471-288 167121 -4.27)-365 -B-5.1€ 6.65/-493 206 151-047 28141 2721131 0.16-0.51 0215 0990.36 -005-0.3 154056 0.66/1.06 0331149 0.68/0.53 039/-2.12 -409/-3.7¢ -266/-2.72 -449/-782 -5.02-251 009057
o) | 2zam | 2mem | awew | swan | awew | owes | oswer | aswen | 2inn o2t ) a0 St e Taos BEE] o008 | oaTiiie 2926 swan | amas | sowas | Aewom
6(1125°7) | -186-192 293132 52/-4.56 -5.39-881 5.88-7.38 521119 1031247 -469/-458 0651186 343291 1641072 71037 0111051 -062-221 341188 0811.28 -005-1.1¢ 188047 145101 -287/-362 -2.93/-361 -328-4.16 -4281-347 219085
G | sis | aewes | awew | sowex | ewars | ares | emew | swmasl | ownw | owes Se Sws | dwos | dsedw | osvew | omve | omez | omess | emas | eonw | dsan | dewew | savew | awmen
612757 | -289-308 -5.53-4.91 5.31-8.38 10361872 5.601-5.28 -36/-252 -2261-302 4.04/-263 1441161 3.081-347 -4.08/-4.85 681-5.3 28131 -2171-345 -356/-5.15 3.08-078 011105 5.96/-745 368/-347 -585-5.24 2141454 -6.15-227 -2261-627 297/-2.94
o | aesar | smew | sewen | dmma | awves | ams | oww | amawm | s | omos | asew | awex | aewasm | swmow | eanes | dmewm | 2wes B E T T Swes | 2w
O(1425%) | -472-535 -5.49-674 748691 7391841 7671557 -450-379 -352-402 453463 2571108 0.88/-188 2.381-3.11 -5.191-7.3¢ 6271-5.68 -676-772 -B.54/-769 73519 -621-57¢ 6.95-7.24 6.24/-6.83 -4.19/-4.78 -8.85-001 7931563 67792 -6.75-4.17
6(150°) 443589 -5.12-39¢ 461456 -399-42¢ 5.23/-6.32 -6.7/-643 561521 -467/-437 -507-567 -5.956.03 -6.95-7.7€ -7.36-6.45 -621-597 6.10-731 1781672 45343 6251544 -6.79/-8.67 1767.22 -642-4.71 -5.05/-4.85 4021475 -5.98-682 7.741-5.08
oume) | 2wem | awew | awew | swen | swew | <mns s swss | swmew | swsn | swds | awen | ames | ssim | ewes | swen | eswa | wmsm | emim | ewew cwee | wwem | smam | awes
B(165%) 4641474 -5.38-522 -4.211-369 -363-362 -386/-392 -367-361 -375-382 -396/-4.36 -5.491-6.3¢ 6.89/-6.05 49144 -454)-5.54 70718.12 9.441-10.34 1711223 11.934115¢ ~11.01-1058 102611015 102211034 961878 7.94/-732 -648-632 681718 6.26/-4.83
Suasy | aaver | eawes | sesen | eesam | 7man | omem | ower | odoesl | 0ueE w595 | asias | awew | 4avse | 707m s | amek swaw | e | qownr | ewers | senen | ewwers | 7ewest
B(180°) 926975 -10.23-1084 10991096 -10.75-1063 -10.89/-11.18 11411067 961878 761678 6421632 -6.87/-7.03 1770788 T871-87 -8991-8.71 -876-875 -8.811-9.07 95711047 11891121 113211075 9821872 -8.15/-8.1¢ 8191877 -9.19-842 -8-8.18
Freq(Hz) 5.3GPol. Phil- - o+ l - l 4 ) ) /- - - -k o | o -k
DG(dBI) | O(0°VD[T57) | G(I5VOR257) | OE0°VP(3TS7) [ DA457)B(525°) | G(BOTNP(67.57) | B(75°)P(B257)  B{S0°NP(S7.57) | D(105°NO(1125%) [ @(120)b(127.57) | P(135°VP(14257) | (150°)/a(1: | o ') | ©(180°)V®(187.5°)  B(195°)D(202.5°)  B(210°VD217.5°) | B(225°VP(2325°) | ©(240°)P(247.5°) | P(255°NP(26257) | B(270°NPD(277.5°) | B(285° ab{ ) | P(300° VO )| D15 ) m:g;{;)‘s]i;b B(345°)YO(3525%)|
8(0°) -062-059 -061-0.14 035092 125143 141.09 0.77/025 0508 0981106 -1.05-1.12 092057 0321028 -0.33-0.4¢ 0641056 -0.14/0.42 093133 159164 142122 086/0.2¢ -0.191-0.92 -098-1.26 104115 -0.84-06 037102 0.34-0.44
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Ss) | omon | omew | e T Twow | owmom | awie | aonm | ower | aeom | weewm | awim | amam | awasw | oane T w0 X Trator T Tmow | wzwow | wsvom | o9n
B8(15°) -102-022 0.391.06 1461.73 166121 0661-0.12 0117 201197 1761174 1721188 -216/-26 -285-282 25272 2381191 139085 -0.35-001 021027 -004-03 04510.26 02084 123122 1.0000.71 021059 123172 1311163
(2257 171155 -09-0.41 002021 0.13-0.1€ 0671158 2961445 4841417 -3661-366 40745 -4.0/-351 2931266 -2450-2.2¢ 1961177 159138 -1.08-082 -0.68-061 07408 -04210.18 040.95 139/1.63 162132 10203 014106 112144
6(30°) 231195 AT2126 -0.42006 027018 1.471-276 4941634 112758 7491753 -6.26-48 3161177 107088 077107 -066/-083 1291154 151128 143156 1471131 131128 0.78/-0.04 0611108 1671156 095-0.14 1191168 203-234
(3759 -3511-285 218181 0941027 02061 181/-398 -551/-555 5231514 5521539 -421-362 -3.294-2.38 1531146 132092 095113 -203-24 2271178 1.564-1.37 1561192 +1.95/-1.89 1511088 021029 0320015 -084/-256 388436 -381/-342
8(45°) -34/-268 ATH26 -050.39 0.341-0.41 1423 3721505 -5.79/-648 -544/-379 -298-282 2841223 -162-1.07 1151114 -076-115 121067 035-02 -050-09¢ 1.034-1.16 16118 -128-0.3¢ 001052 146239 -323-302 2921335
B5257 | 2584164 088046 121188 04139 13046 0771223 2851347 2811245 295361 3411248 3961418 428371 319212 1181052 ~009028 031 068024 034029 055044 012022 055189 25824 252303
6(80°) 077067 0.44/0.22 0550.19 0.050.96 197195 1041016 176138 -441/-361 39139 2891233 -4.06/-4.2¢ 412375 -296-277 -193-088 043-0.16 074119 2611099 -0.11-068 053-02 043045 0741107 1431151 1161088
Swen | e | dea | dmor | omen | zmee e | dewas | emas | <wen | aman Tsvaw | wswam | amaw | e | deie | dane | s T Swom | osan Teat R
e(75°) 1152 251272 2281247 -14510.0¢8 1191184 158-0.16 -3281-5.19 4791552 -BAR44E 2964264 -386/-38¢ -3941.35 3471361 -347/-348 -3.25/-345 -4.1414.1¢ 319213 ~1.16/-1.08 1041064 0.54/-02€ 0161113 2251207 1131084
O(825%) -2811-287 249222 245247 2021076 0420041 -0.36/-192 -464)-566 6141817 7451422 -278/-26 -455/-4.4¢ 3431179 1011112 -157-382 449137 35331 194431 295172 141147 -132-093 0671171 223254 2741231
6(90°) -321-401 -373-33€ 36343 -259-09¢ -1.08/-297 4241443 -4081-351 -366/-463 346118 162281 -358-3.3¢ 421273 097057 097125 -4.18/-4.98 5121262 0.89/-243 -309/-1.82 771242 2271151 ~1231178 213213 289266
8(975° | -323-337 28542 514535 4141368 3971532 443389 495548 -4971-428 2371148 177138 -266-3.28 -385-2.92 2471123 2761347 262131 355338 2861297 +349-2.38 213231 121088 1831362 407136 4395
) | wemass | s | el | seiin | eeew | < | szt | armam | amen | awnes Zwew | 2sar BT Sonm | awem | 4even | awew | amsm | <swes | aaies | aemes | 7ame i
B(1125°) -6.06-5.3 -5.24/-5.13 -5.07/-5.58 573159 -6.15/-6.5¢ -501-448 -492-556 -6.8/-583 -338-34 4621373 -185-1.3¢ 2411-303 -363-281 1931121 1.711-3.03 -3761-4.0¢ 207181 1131322 3431216 252-4.12 -5568/-657 -6.86/-788 5.841-5.83
) | samess | sawar | asise | e | swess | swees | wwen | emam | smiew | a5l Gees | mas | 2mam | awem | amid | omen | | omew | eeasw | asiaw | 4wel Ta7m | osiest
o125 [ 971862 -5.93-564 -4.91-542 5711545 -7.09/-6.86 -6.12-578 -549/-504 -368/-3.36 4441522 -4.55/-3.94 -433-5.54 374275 45,11 -471)-255 3.02-266 14821 2121182 252135 0570.7 1.93-378 -5811-504 -5.4/-8.11 -946-1039
o | oamen | wram | asse | wwes | weis | daves | sewedl 2T | 202 Tres | sman | awesw | awem | swen | aman | amawm | emem | dwwe | owes | seam | eeis | dowis
B(1425°) | -1246-10.2 -5.65-4.51 -4.26/-4.59 -539-5.74 6.18/-6.8 7041645 -541/-396 -262/-242 -2441-2.5€ 3221391 -5.741-6.2¢ 5.38/-4.05 -429-501 5.89-65 3.98-1.86 -273-281 3331361 -4.24/-5.09 3.391-28 2.94/-397 6951732 -4661-4.3¢ 6.60-9.44
o) | swnom | wwex | 7mew | wwew | wwie | e | <mme | asam | <eew | aswsa oo | mee | swez Toss | ewom | 2maw | swen | smaw | emem | ames | s | esen | 1w
B(157.5% | -5651-598 -6.45-7.1¢ 8.32-9.44 -BB4LT 51 -6.08/-5.3 -507-471 -4.13-395 -4.15-473 5191541 -591/-5.0¢ -4.98/-6.35 -69/-8.03 9471036 9811045 10.791-104€ 10211841 75878 -798-7.3¢ 700747 -686/-659 134798 -6.36/-5.92
e | s | swen | wwmen | wmew | ewewm | smsn | sevem | emam ) Sone | swss | sies Swes | ssrwm | wawni | omom | eseer | 9evem | ssw7m | eowsn | ssues | eswes
Ss | ewen | swow | ewew | ewew | ewaz | eevew | sees Swon | swewm | emaz | 7ews | dsiam | esvew | swwen w51 76 sman | s | emam | ewen | <wiwm | ewen | swew
) | 10sie | e | dovess | ewiex | Tmis | amim | danie | 7esess | eevew | ewes | eswes Swmar | wewem | emen | wea | wamm | wwne | doemos | wesion | smww | seise | smwon | swen | emem
Freq(Hz) 5.3GPol. Thetal - - /- - /- - - - - - - - - /- - /- - - -
DG(dBi) | G(0°VO(T5°) [ B(15°VD(225°%) | D30°ND(37.57) | P45 )b(525°) | D(60°)D(67.5°) | B(75°)PD(B25°) | B(90°VP(97.5°) | B(105° N (120" (1 ) | P(135°)0( (150 )1 ) | (185°)p(1 | | P(180° VD D(195°)/(: ) [ P210°VPR17.5°) | Dz ! | D(240°)P(247.5°) | Bz [ B(270°)(217. A A ] 9 adl D35V ) | PI330°ND: ) | P(345°
wos | azwie | tein | oo | oo | owon | Az 0903 o307 e 15 200 w0t ot oz0s Tmom | osom | oswor | e | 0%03 oesnzn T [ o790
ErREEE ot s | owom | wwaw | aomm | asiiz | owoz | owew | emes | owan | awim | awaw | s T T Team | aowes | om0 CEd Tz B £
o | wsam | qwizm | s | deas | asiw | azvam | aain Tree | s | aman | e | wwmar | aaen | amer | 2mam | awow | osam | dowos | owes | omon | omw e 508
Guzs) | s | 2mon | oagen | 2w | dem | dsios | osvoss | 008 | dswze | aredm | sieds e G| stem | dseazn T Zevzs Zman | awes | zmem | amas | vwan | omow | e
o) | avas | amvexm | ermsa | 4mem | ames | aseiw | osmos | qmast | amas | emem | soem | 2 | owem | ommons | was | 2svam | 42vas | awem | 2avis | iswim | o7woxs | owow | oanosi | tevest
Gis) | awes | 2eaw | sswam | osew | 2wz w1 | owen | dwen | ewiw | dwen | zes T [Ed [EE] =50 T R I R T T 00803 R Ssiaa
B(45°) 121094 -15/-24€ 3.78-5.66 -5.28-4.41 279117 -093-057 -054-1.07 204/-335 -462-4.38 441472 2541143 -1.38-0.86 0111046 08411 085094 091033 -083-1.5¢ 201217 -2511-2.25 2511-33 -28-1.18 -0.78/-156 -335-536 -4.53-2.36
owe) | 950m | s | dswew | amar | amom | dzwis | omew | owes | amas | zaies | deew | dsae | dswan | owon orena s ERE] 25261 Z5028 YT me | omem | 2wz 2509
8(60°) -0.86-072 -1.75-27¢ 4,497 -6.12-381 193105 -045/-154 09503 0271229 1951131 072029 0.35/048 036001 007037 -108-129 0.2611.02 182218 15107 3471373 -2911-2.46 -265-292 291278 -176-141 -193-267 19607
Swe) | owosi | zman | swea | ewan | azmow | oo | ewmow | owis | o | owow oz 2803 s EE] e Teanst (IS Gwam | zwan | awew | awaw | awiw | dswaw 5015
8(75°) 1241081 -16-354 -4.36/-5.61 4231272 1711102 1151109 0.55/0.26 032-241 1451022 016071 16277 3342 239169 037258 274092 047042 -0.130.36 012245 3811295 2931471 481425 298157 -156/-182 1.241-0.86
Swzs) | 2man | cew | asess | 4mee | sz | amom | oowos | mies | dspia | oseem = SoT2e ] Twos | osom | osiim | e | ames | 4men | asuss | 4mam | emam | eees | 1wid
8(90°) -237-281 -268-3 547574 42-26 1691-092 -097-008 088071 042/-098 191419 1231011 0991213 293237 218172 073194 -1.44L071 0530026 1141246 205193 -289/-4.87 -347/-354 -3.52-4.1€ -342-283 -208/-308 -1.56/-1.63
0075 | 278-374 256308 456508 8671587 6051415 224082 022:034 20021013 329023 1140083 012128 206251 1971186 0364101 149068 06208 0151162 ~051038 01188 4471526 5671366 2871563 58164 249128
B(105%) -3561-3.16 -276-32€ 5.24/-4.68 -525-5.3¢ 464364 -2690.03 0.741-05¢ 1751214 -262-2.18 228257 -0680.78 164179 085-048 -1.16-347 238048 1.08-0.1 121141 056013 038145 -5.18-4.77 -4 82/-4.86 -36/-439 -623-58¢ 3.38-197
G2s) | 92wy | dsaare | swam | swim | seex | amn | wiaier | amwas | wien | amen | awes | 2eiow | osen | aven | s | osa T R R B T
i) | 2w | zwew | awew | saron | wwew | <ziie | qzvew | swam | wew | 4mem | ewew | aever | iswem | vmom | amem | owow | ows St man | awew | awam | 4wen 1578 w2
Suzrs) | Assis | eewes | eswims | ewies Saa | swam | 2men | swmas | qmew | 2mawm | 40an | dswsx | 2mam | 2si4s | eewam | oaiim | oswid | e | orwes | eavsn | 2mas | 4mam | 4 | s@en
o | awew | wwew | wwewm | wsves | swew | amm | awew | amas | e | swam | ames O Swa | swam ] Sews | 2man soia | s a4 s | awewn | asas S92t
B(1425°) | -4561-513 -7.25-7868 -8.35/-8.64 7291741 6.5/-4.95 -366-302 -262-261 -296/-278 221146 1.56-3.08 4211547 81066 -8.96/-757 -83/-937 -9.37-1013 1015579 5731732 -7.88/-7.58 -5.041-68 -445-4.21 7771847 -8.03-545 -6.13-768 -6.49/-4.59
o) | err | awan | asew | awar | swnw | dasw | sve S50 w52 swow | smaw | ewew | dwen | ewim | ek | amam | swas | swan | swew | swew | emes | swies | dswam | ewis
B(157.57 | -465-501 -4.94-451 5741762 T8 T2 581 -545/-504 -467/-486 -475-487 -4.341-367 350411 -4.95-4.0¢ 3.141-32 -476/-6.62 1371792 -883-882 -9.02-869 97510 923884 776/-7.23 -6.41-6.37 -6.59/-7.19 7341735 -693-602 5.45/-5.42
o) | Twass | 7w | swew | swsw | awen | < e Swazi | amen | swow | swaw | swen | 7owis | esver | wmioe | oswun | woswos | ooz | sowes T oozl | waen | amia | oees
O(1725%) | -9.46-1016 -958-95 8711881 -B.56-8 7 46/-6 66 611578 56/-588 6261657 631582 -4.85/-4.04 -3361-322 35944 554166 7241796 8151829 -B.66-8.71 9291967 -9.49/-9 66 104341122 ~1183-1161 1147-11.28 10.87/-10.63 -9.98-9.85 8511803
R I I T I e e e e I I e e e I e e e I I e I e e T
Freati) | _ssaPo i E = v 7 v ; v v v v v v v E - v
DG(dBi) | B(O°YO(T5") [ B(15°VD225°) | BEO°NO37.57) | B(A57)P(525°) | B(B0°)D(67.5°) | B(75°)P(8257) | B(90°V(S75°) | B Vo O(120°)(1275°) | (" VO O(150°)(1575°) | O I )| o /o D(195°)(: )| 9(210°VD217.5°) | B: Vo ) | @(240° )b (2475%) | D: I: D(270°VO: L Ll )| ©(300°) DB15°)P: )| 9(330°)D(337.5°) | B Vo
o(0°) 0351022 -0.01/0.14 035069 093099 0911058 029-0.02 009022 01301 -0.08-0.12 -0.180.17 0.141025 0421028 004-022 0.05/0.65 1001.21 1180098 0770051 0011048 107138 -135-1.31 1311107 -0.83-0.7 057038 0.040.18
S5 | owmose | omoe | ozmw oz | 050z Tre | 2wew | 2w | mim | dzeis | ik | i | 0810 oausE e EE TS 20 2108 23 Twos | onon | oewes | oaien
o) | 2w | omew | ozwa | omom | owewm | dseel | awar | swem | swes | saiem | snAn Se528 s | esan e =D T B IEE = rene Twon | owan TN
Sws) | 2man | amow | omon | omon | omia | 2sem | awes | swiss | sawer | smam | awew | 2anie | wid | omiom X [ 207 ] o 0w o | wmen | asaz | 4Aan
o) | 2wz | amnne | amas | awmew | ames | qevw | sewes | saan | ewew | asies | e | oswos | iz | 0508 s 22018 5028 e B [ omn | oss | omae EE
Sws) | ows | osmz | towsi | omwer | wem | sswem | 7swest | amaz | dewan | zeiw | asmiE | asae | 20w | a0 | 0sno X DreE | smze | % 0% Twer | osen | aim D50
o) | 4ust | oms BLH Gewom | omor | amam | <even | ssam | dseaw | awexm | oovem | omwew | 2eem | mam | 24 0302 2 Jaman | im0 oange | osverr | osvom | s | 2sem
6(525°) -333-205 -138-07 -0.080.43 059052 032007 -069-248 3771334 3501372 3221341 -4.35/-4.62 -421-314 -2461-2.44 213316 -3309-381 288056 062167 150058 0330.26 033-0.29 -047-0.22 007008 03402 -193-25¢ -2911-383
(680°) 2711109 02111 252291 229138 1611238 225077 112212 23144 -2291-37€ 4734711 -3561-261 274211 -3021-285 166099 -093-05€ 062128 1290077 061137 145048 -002-0.0¢ 048049 0850.02 053148 2841298
©(675°) -357/-34 1.77/0.28 2291 231135 1831251 2140075 041192 195/-155 197208 1440166 1971181 -089-0.2¢ 0261014 -028-039 04704 058152 088-0.25 0.7-0.08 0580.14 111221 1.93-0.38 091091 0.141-1.02 241:3.18
e(75°) 185161 15066 01211.02 109151 2261246 135011 -1.26-33¢ 4511371 2251062 -0.25-0.87 174124 01091 093015 0321047 087028 -0.19-0.73 1131098 103163 104003 13113 292156 0280.17 033112 2381212
©(825°) -3.05-221 177082 -0.541-1.03 168085 03021 -001-032 -195/-439 5.111-39 -228-23¢ 2421261 0906 1650.73 -0.111-068 071127 2431247 1.28-1.14 -0930.37 041-1.06 198/-1.15 -197-264 064008 0.06-042 2211321 414317
o) | zaie | amex | omowm | ewaw | owew | saee | asew | emen | emes | mwen | omow Tew | mem | 2mom | awmas | awew | imue e e | amem | amowm | awman | 2sem | seee
6(9757) -289-272 196198 173222 2721264 265378 -469-433 -367-292 -19/-159 1991207 1.391183 -205-3.1 229307 -255-0.41 1511198 -309-5.02 372254 2621026 1471188 105003 -1341-331 2311-268 -4.38-448 431471 -4.63-385
B(105%) -4571-385 318172 153266 273232 253378 -4.02-407 -4.2-:331 3021312 26312 -0.78/-1.45 1521282 -373-362 -269-16 AML044 063154 BRI -0.84/-1.18 203244 1811292 -4.55-421 -580/-649 4711538 -4.37/-4. 85
Gi2s) | sswan | asiar | awem | aeeo | wew | swan | swan | aman | awia | aman | ewen | 2im Geim | awim | awen | emem | owen | dwem | amwen | owewm | sewew | eredn | 4aiem
8(120) -5.1/-789 -8.85-7.57 -4.52-358 -471-4.4¢ -4.89/-5.2€ -456-376 -4.11-431 -4841-372 -1.3211.0¢ 1441208 -266-3.1 284118 -4.35-357 127104 0.02-26€ -304-084 -0,68/-0.98 069/-2.17 -405-2.15 371442 49375 -8.38-767 552326
Gizs) | eriew | amin | amem | awew | asvew | ewanw | emen | oiiw | owae | 2eiem | 4waw | ewes e | dwes | zmam | oo Tonz | ewen | oreim | wem | sowas | swer T
B(1357) -654/-3.3 -1.35-0.6€ -0.981.42 -164-2.1€ -2881-2.15 1661161 172152 020098 1061013 172195 -205-33 -B57-5.7¢ -085-19 007095 -1.66-4.11 -159-4.7¢ -246-2.28 -52-6.01 291031 103-1.8¢ 3561361 461502 -8.96/-8.64
Grizs) | a7aw | srwew | dwan | azon | aswes | 2sas | oo | osna wwze | awam | swen | s Sevzs | awere | emem | anaw ErE) Smem | owen | s | enae | dwew | smen
B(150°) -7.02-997 -8.34/-695 5.78-4.12 374141 -4511-507 -423-321 -2571-214 -182/-2.06 271374 477141 -446/-58 -6.23/-71 -8.05-715 77816385 -3.98/-2.99 -249-30¢ -45/-497 623-7.21 -5.12-4.34 463747 11791942 9867 5.59/-5.63
O(157.579 | -668-869 -833-75 -6.96/-5.19 -398-347 -39/-49¢ -556-6.13 -5.73-584 -6.07/-562 -5.091-5.06 -5.03/-4.19 -354/-357 311231 -3.12-568 179728 -6.2416.18 -5.95-6.04 6.21/6.73 RERE] -744)-544 441152 -596/-507 5541518 -4.18/-4.78
B(165°) -6.03-653 -6.58-7.02 792795 -7.02-658 -659/-6.4 -6.03-552 -5.161-5.31 551566 -6.32-682 -6.87/-5.86 4511328 -252-241 -548/-673 -799/-835 7.511-6.88 -6.93-7.1€ T42TE 821/-8.94 -88-7.01 5.311-428 -402-384 -353-388 -4.05/-452
e(17257 [ 501493 -4.53-397 342359 -4.15-4.6¢ -5.64/-6.2€ -624/-586 4781455 -444/-437 -4471-5.1€ -5.39-5.92 -6.53/-6.8¢ -6.891-7.08 -603-5.3 -4.56/-4.25 -4.181-4.44 -533-6.1 6.49/-758 -8321-8.33 -799)-7.5¢ 7698 1741796 7251713 -5.55-5.05
61807 | -865-975 101811072 9.66/-8.82 8461787 711633 55541 510537 5771656 73175 74374 763767 8.04/-8.5€ 9221961 10.081-982 -10.08/-10.28 10011985 9521946 9511994 971956 932998 1061998 908874 8561791 811825
Freqitz) | 56GPol Thetal- " 4 F 3 - " - N " - I " - n I - - I n I n n
DG(dBI) | O(0°VD[T5°) | G(15°VOR257) | OB0°VO(3T57) [ DA457)D(525°) | G(60°ND(67.57) | O(75°)D(B257)  B(B0°ND(S7.5°) | (105°NO(1125%) | B(120°J(1: ) | ®(135°)yo(14: O(150°)(1 ) | ©(185°)D(1 ') | P(180° V(187 D(195°)/P(202.5°) | D(210°VP217.5°) | B(225°VD(232. | 0(240°)D(247.57) | B(255°)9(2625°) | B(270°)D(277 5°) | (285 )/D(292.57) | D(300° ) ) [ P(3157)D(: )| D330°V D ) | (345°)0(3525%)|
8(0°) -005-023 -0.39-047 -0.241-0.06 -0.0500.01 0171026 0290019 0.02-0.1¢ 014063 112135 13123 1070076 046019 008-0.1 025043 -062-064 0260.14 0281054 068/0.5¢ 0340.28 0260062 0.790.78 0850.92 0870.79 061/0.2¢
st | Awns | eawee | zsim | dzoe | oz oo o2 050¢ 05804 (2 oz aza05 oTanor iz osa0s1 R 018038 Taani 03008 025046 [ [ oso% |00
B8(157) -101-162 224271 294247 247132 091044 0.09/063 0.981.07 0960.74 0.4/-0.06 0621133 1751201 2471194 -0810.07 0661076 0580033 013034 02026 0490086 096053 0450.18 017024 -0010.16 0141017 0.28-059
B(225° -003-051 -1.44/-228 272282 -3.18-27¢ -2541-2 104082 -051-002 0.2026 0.111:002 0.49/1.29 2491374 -4.82-5.0¢ -4.721-4.12 -384/-33 234152 -0.741-0.62 -054-004 0411098 11093 051017 -0.55/-052 009038 042038 042023
6(30°7) -159/-228 -301-332 -3.28/-3.59 -392-352 312235 -154-099 -058/-039 026/-0.36 -065-098 1.23-169 -2451-34¢ -339/-268 2321-292 431535 -454/-274 1.251-0.44 0.08/026 043054 0350.15 -021-0.14 011035 023041 0441044 09412
B(37579 2421222 2924 -4.541-5.15 -5.1414.33 -3.44/-238 1351078 -0.9-087 -063-0.19 0531127 221312 3121161 0.1200.7€ 019138 -283-345 2781172 -1.11-089 -087-0.72 0.711047 00402 -0.19-0.7¢ 0810 0241-02 -062-1.07 -1.83-2.38
8(457) 044101 2241478 7.39/-7.99 -7.08-4.38 301227 -1.08-0.19 0.03-026 048/-087 -2.191-4 46 -4.23-391 -3.36/-1.88 0511045 052-075 -1.35-096 -0.2500.28 0.011-0.59 0921028 065076 059043 -029-0.82 0.75/-041 0280.07 -062-047 049-0.18
B(525%) -011.28 -269-521 6.8416 -4.64-391 279141 029151 163141 0521114 -3561-4.2¢ -349/-368 -3471-231 -1.4610.08 013027 -086/-058 0.080.59 039091 245215 1.2210.38 -064/-1.28 -1.76-3.72 -4.24/-258 -1791134 110152 049042
6(80°) -0.25-089 -1.98-25¢ 3811519 3201212 1.361-031 043173 2371202 066/-182 2211235 -2511-262 07401 0830.23 -025-041 0.04/0.95 1471051 -302-344 3.16/-3.46 323246 -316-3.27 2521166 1371216 1811157 1.011025
B(6757) 0.02-083 -1.86/-2.3¢ 385542 377232 062111 1441159 2451263 1541087 3471166 042191 17605 05311.04 096047 -1941-252 0911084 091006 1201314 -3.784.22 -4.441-381 -2871-291 -388/-395 229107 -0.44/-0.08 005062
o) | viw | awas | awew | zwmw | onm T | vwm | tswen | awer | oz 2wzt 2o ast EEEES YE] s | owan | omam | amew g FEEE] 24105 70t [EIE]
Swe) | Amam | amos | e | omiw | omos | owie | s 908 B 20807 ] Saand EE] s 27081 w202 EZE e R T T T T BT
o) | ommas | amm | aewem | 2os | dewie | oo | teisr 01 o | issont STis s B EXE] 5022 Twose | zwew | awan | asew | e | amwem | s Zw2s e
(97579 -0.761-26 387118 1441195 -1281-22¢ 277191 -0.8300.7 1361122 074051 1A7R0.4¢ 0881243 24631 331284 252282 0591213 2221012 2341 1410096 045093 -256/-368 120076 0.271-19€ -304-348 -363-442 1.960.34
) | 2van | aswas | aovew | wees | 4wz B s | owow | omew | oo otz oz 2528 = Zewoet 2728 B [ X 058013 ot | oz | sawre IRE
B(1125°) -3211-28 -3871-37 -269-2.01 337452 -453/-348 135023 113061 1.05-089 0.181083 131114 0391037 107111 13202.56 172033 -0.1610.18 1440272 198103 1911207 076002 148124 1.881-5.95 494475 -654/-6.25 2281183
ot | awn | swen | ases | e | awman | 4mem | e e o | amem | 2wan | ames | amw | owman ezt E Toate R T 0308 swas | 2enass at552 24088
8(12757) | -422-493 -4.42-368 3.22-2.85 271282 291/-299 -258-0.14 0.73-0.08 1231098 1741451 257118 2341278 291287 301-2.98 -195-233 -181-088 134 73115 0.58/-2.16 234/-248 2741018 1.921-6.14 -560-381 749808 3871225
o) | ssvas | raen | owiw | aomsw | awew | omia | owes | awas | wes | owem | amew | wmew | ewem | 2w | aeas S | swman | awes | aviam YRS s | awes | amew | awam
B(14257) | -564-398 -4.32-4.48 42549 6711574 4.28/-302 -16-066 -082-139 191252 -2781-2.14 1311167 -153-27€ -558/-8.31 -6.35/-3.39 -4.18/-629 0131745 -6.341-2.58 -28611.77 4.16/8.06 375425 -364)-5.5€ 5.31-6.08 4811378 431151 6.08/-44
6(150°) -862-6 26137 -4.88/-4.26 -361-36¢ -362-344 237186 -225-243 -2351-261 3211342 -3.341-269 -21-256 -4.18)-6.26 7031584 462554 -7.14)-798 -3.3311.74 -4.19-2.7¢ -3.24/-5.15 -458/-3.26 -3.38-4.84 -6.08/-7.35 -6.7/-624 6.71-534 -5.15-7.45
©(1575°) | -282-302 -3.09-324 -4.08-4.27 3951428 4671528 -532-434 -387/-341 -3.13-34 -326-344 347348 4231417 3994 4€ 6.52/-6.65 -567-534 -553-565 588071 -9.32-85¢ 795(8.14 702/-762 -885/-8.5¢ 700612 -586/-522 -4.04)-365 3.88-2.80
O(165°) -8.15-709 -5.2214.14 3941373 -368-362 -346/-338 -29/-285 2421202 -363-4.52 5.14/:5.25 5311564 -659-7.22 803791 -8.18-805 -819-9.12 -9.979.11 -762-6.5¢ -6.08/-5.87 5851581 -5.36-5.21 -5.35/-5.3¢ 593736 -866-875 971978
(17257 | -49-402 353348 314201 2991324 338323 321-343 3671402 573608 558547 58/-603 623672 7241759 7.38-655 604567 53151 504526 5951671 736174 7581748 172172 91941 8121686 5241478
B(180°) | -1143-1064 -10.23-102¢ 9.221-867 -808-822 -8.28/-8.38 -841/-857 -845-872 -850-8.72 9.23:9.711 -9.05-9.47 -9.53-9.1 -863/-8.02 758729 708704 749-8.17 931110.07 983894 -8521-8.14 -9.119.71 -10.291-10.02 97910 9.9110.94
Freq(Hz) | 5785GPol. Phil- - L - - - - - - - - - ) + I ok - o /- -
DG(dBI) | O(0°)YD[T57) | G15°VPOR2257) | OB0°VO(3T57) [ DA457)D(525°) | G(60°NP(67.57) | B(75°)D(B257) | B(90°ND(S7.5°) | (105°NO(112.5%) | (120°JO(1: ) | ®(135°yo(14: (150°)(1 ') | (185° (1 )| ©(180')/®(1875°) | (195°)D(202.5°) | B(210°VD217.5°) | 9(225°VP(2325°) | 9(240°)D(247.5°) | B(255°VP(26257) | B(270°)D(277.57) | B(285°/ab( ) | D(300°YD(: ) [ P(3157)P(: )| D(330°) D2 ) | D(345°)0(3525%)|
N T T R s o | ozwom | oman | s | dsiee Zms | awor | omon | oo o206 ] Tz o906 ] s | ammen | ewen | 2wt | dmnw | s
8(75%) 151124 -1.01-058 0270 045017 01002 0421093 1381152 145115 -099-1.02 129113 1121041 -0.03/0.08 0151041 -0.180.19 063079 083076 0641029 0411142 -19/-1.98 -198-2.0¢ 2461278 298312 -299-284 2421199
8(15°) -539-473 331217 -1.73-1.38 1211118 -1.03/-068 -063-088 -154-237 2781291 -26/-2.3¢ 253262 2251152 -0.550.11 057063 0610055 062063 0.66/0.62 026/-0.15 -069-1.01 1271172 -223-26¢ -3.17/-35¢ -407-468 -5.756.4 -6.98/-6.63
(22579 -48/-291 15112 1071115 15218 239216 2021204 -223)-286 -4.21-496 -5.63-6.0¢ 593575 -4.1/-244 1.060001 05707 0481028 0280062 082072 08651023 0241085 192-3.14 -3881-3.8€ 329275 22123 332152 -6.18/-6.08
6(30°) -06/-0.18 021031 0.08-0.35 -1.16-282 -3.93/-4.08 371334 334 4441564 120726 -5.3713.12 AT11.01 -052-0.1€ 014018 0.0900.15. 0.581.11 120111 053-08 131097 -0.95/-0.85 -0.761-0.6€ -06/-058 -042-06 114158 1.3711.01
Sws) | oz | oswwm | oemem | oowos | s | aswem | sawen Swaw | awon | oams 0003 e [0 omam | awaw | 2wmam | osen | orwiw | owew | owes e oot
8(45°) 037047 004029 0250.08 0111039 0.1/-0.88 2761492 501148 35128 203195 -2051-25¢ -312-31 2271157 1141058 0.05-0.1€ 1221131 1321218 47245 -286/-1.23 061054 0.721-051 0.0600.1 -067-06¢ 0911044
SEes) | sevan | dawos | oo | isdis Tz | oonim | 23t Er R I T R I I R I e e T T5T01 B2 TwaT ]
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aasaTas « 48

e’ Radiated Composite Gain Data of 2.4GHz&5GHz Appendix A

o) | s | awee | ew o T | omim | s | cwmen | ewew | amen | i Twmam | awew | amem | awent Sawos Tons Trs | e | omon | wmew | worim | awes
B(6757) | -4.08-266 -1.65-0.0¢ 172283 314294 25323 228181 0.46-0.1¢ 2041309 371135 263-222 211153 081111 113063 111196 -0890.21 044-0.56 029015 -0.361-0.84 1460157 1.26/-0.06 0.05-107 -209-324 5.07/-459
8(75°) 3441287 2681101 098268 33342 30727 2661158 -032-218 3311441 4311226 1121129 3231262 0771086 1191115 169228 2011053 0.19/052 1121194 -1590-1.74 32378 2411102 0211039 1191294 -3.991-382
(8257 2213 194116 0541084 216225 2140166 091032 -099/-275 -4.21-482 139013 -0.39-205 2241067 068/-005 -032-155 -255-326 2441155 -046-054 12534 297238 242198 09/-087 0480.08 -136-342 303126
o(90) | 301245 212128 0561033 028028 0411098 2571324 3161308 4341442 16341.5¢ 1841149 072081 1321178 2291289 3541272 118037 061008 083244 2621239 2351231 10916 162084 1491258 435350
(97579 -5.161-424 -2.93-094 1071121 075148 1.89/-3.08 -4.86/-632 -502-275 0460025 -049-202 -2.111-069 -068/-1.02 -2871-212 -325-556 -5.98/-4.08 297145 -182-02¢ 0371034 039-0.11 134362 213178 2391126 217133 -4.471-467
G R R e R e R Swom | swam | samen os07 Twos | oms | awm | awan | asmam | amam | awen | 4menm
s | 4mam | asiaz | awewm | owmda | amam | dsas Srize | sevee T Zas Sms | dwawm | owea | amen | dmas ] TR Seaz | s | qwmen | dsien
o) | sewsm | aman | isvis | zmes | 4men | 48wt Taes | swim | dmas | 2802% Swan | awen | amem | awes | awes | amas | awew | swew | awes | amen | dmis | ewem
Guzis) | eevas | asves | amam | 4waw | 4ower | osvors | domen | awaw | ospis | aswa Swam | owan | aeim | awewm | awiw | cenm | amar | awew | ames | aeem | swies | osisa
o) | Twen | zwer | 2wan | awman | asas | oo | 2s2s 7505 w0 | 2men Swom | ewam | cwim | 2w | omse | awem | awar | omos | oswew | enen | ewmew | swen
Siae) | swen | dmew | awew | <mem | awen | awas | aaw e Twon | amwant Swaw | aonom | owow | amek | eswiw | awem | amar | swes | owam | oewore | denast | awar | s
o) | savens | Twior | swew | 2w | awes | swiees | denm | owir | asnim | 2wim BT z Srran Gwen | amwsn | 4wem | saew | wewes | amem | aess | dmew | deie | 1win
ey | s | wwes | aaea | awem | amen | drwess | sem | awan | 4wem | 4w Tawan | 2wam | awios | sdeas | semem | swsa | sswen | ewen | ez | sewex | ik S Twen
B(165°%) 81778 -7.39-737 6.78/-7.1 706718 -6.87/-6.08 -5.15-465 452475 5.121-6.19 -7641-84¢ -803-69 3.11/-262 296/-3.76 -5521713 -831/-788 7.29-691 STOTT2E 7841824 -857/-8.74 -8.73-68 5.44/-4.8¢ -4571-417 -4.19-521 6.02-733
Simey | swes | stwan | ammam | <rsew | awem | swars | <sem | aman | ewew | s Soien | e | emest | swew | swem | ewes | 7wim | emes | wwew | i | dwem | emer Sees
B(180°) -750-789 -B.18-79€ 7.29-6.52 -6.28-5.8¢ -5.96/-6.23 -642-663 677725 -8.25/-889 10.141-10.96 -109-1033 -988/-9.54 -889/-8.24 749699 725798 -8.69-8.95 86189 -869/-9.7 108311196 123611292 11761063 10.29/-10.18 101929 -9.39-797
Frqta | 578500 | T - 0 - : - ¥ 0 * 0 0 0 * 7 ¥
DG(dBi) | ®(0°)O(75°) [ B(15°VD225°) | DE0°NP(37.5°) | P45 )b(525°) | D(6O°)D(67.5°) | B(75°)P(B25°) | B(90°VP(S7.5°) | (105" D(120°)§(127.57) | D(135°) O P(150°)P(157.5°) | P(165°)/P(172.5°) | B(180° D(195°)b(: )| D210V D217.5°) | B hd D(240° (247 (: I D(270°)P(277 5°) | (2857 | P(300°)D(307.5°) | D315°Y: )| P(330°) 3 1| P(345°y0(

w0 | e | asem | dms | dsew | omom | oz 053055 e Torien s esom | osets | s | oiwes | 2senm | e | oswon 02302 04505 w811 e 29081 052008

ean | e | awee | aiw I e 559055 [EZE] =6 osa0ar 0w | owan | omos | o | e | dmow | omon =X e G o5 zim

owam | wa wam | awan | awee Sam | aevee | awiam | omew | oetoss I o508 osast wwan | sz | i | ows oazrt Tmus o [ B

m | owan | awem | amek | awan | smew | azwim | dwem | ez | owow | ewim | zwan | oswem | oo | osies | 4mow | 0wz 2l S50 zz it 0% o [

Dwos | aswzs | asiam | amew | swiom | 4wom | asam | awiism | amaw | awan | ames | <wew | owea | dmam | s e | ewan | awow | ooz | oowaw | ows sz = Gaa0

Zwen | aman | swen | amaw | smas | swen | ames | awiw | dwnw | awn | asie | ameis | i | emew | ewen | aeew | 