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Antenna placement

« WAP7522 have total four antennas as figure :

e 2.4GHz*2
e 5GHz*2
Size(mm) Material
2-1 29*7*10 Metal
2-2 29*7*10 Metal
5-1 12.5*9.2*5.5 Metal
5-2 12.5*9.2*5.5 Metal

PN

7102A1320000
7102A1322000
7102A1321000
7102A1323000

Manufactory : Advanced wireless & antenna inc.

Add. : B2-F,No0.207-1,Sec.3,Beixin Rd.,Xindian

Dist.,New Taipei City,231,Taiwan
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Type
PIFA
PIFA
PIFA
PIFA



Test Configuration

N Chamber Size: 24ft L x 12ft W x 12ft H
7.32m x 3.66m x 3.66bm
S\ Test Distance: 4.9 meter
S\ Frequency: 700MHz — 8.5GHz
S Fully anechoic covered 2
with EHP-12, 24inch absorbers J :
S\ Quiet Zone Diameter: S

— 30cm
— 50cm
— per CTIA 2.x / 3.x versions
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Test Configuration

N Bird view — look down from ceiling.

Theta-polarization cable

Phi-polarization cable

Multi-Axis Positioning
System (MAFS)

3164

Diagonal Dual
Folarized Horn

Communication
Antenna T
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\ «—Shield

Door

System Connector
Rack Fanel



Test Configuration

A\ Both Theta- and Phi-axis rotate clockwise.
5V From center of Quiet Zone

— To90-degree Phi = X axis

— Toceiling 2 Y axis

— To 3164 measurement antenna = Z axis

Dual Polarized

Theta PO|arizati0n 9 HOrizontal Measurement Antenna
Phi Polarization - Vertical =——1 | : Ppe— <

Shielded Anechoic Chamber
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Test EqQuipment

5\ MAPS — Multi-Axis Positioning System
5\ Two axes

— Phi axis: Mast
— Theta axis: Turntable

S Mast is removable \
) Two mast models
— Medium duty: 2115(CR) =

— Light duty: 2110(CR)
S CR: continuous rotation

Model 2115CR Medium Duty MAPS
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Test EqQuipment

2090 Controller
5V One 2090 can control two devices.

3\ Two sets of fiber optic interfaces.
S\ Device one: theta-axis (Turntable)
S\ Deceive two: phi-axis (Mast)

S Four RF switches with option1 installed.
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Test EqQuipment

E5071C ENA vector network analyzer
S\ Frequency Range : 9 kHz to 20GHz.

N Enhanced TDR measurement option.
N High Throughput and Yield.

N Time Domain Analysis.

N Frequency Offset Mode.

Simtek Calibration
Mod : KEYSIGHT E5071C
Report No : ST250414-2001
Cal Date : 2025.04.15
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Test EqQuipment

3164-08 Open Boundary Quad-Ridged Horn
S 700 MHz to 10 GHz Frequency Range

S Linear or Circular Polarization (With Hybrid)
N Low VSWR with Improved Gain

N Compact Design

W Flexible Mounting Schemes

Cal Date : 2018.10.05
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Reference Calibration

Range calibration is required to do much more than
capture pretty pictures. Without it, only relative
values like Directivity may be ascertained.

P, P,
o s
cd, @G F G <l
8a Epa
P P
SG\ cl, cl, - “

Signal

Receiver
Generator

Precision reference antennas are required in order to
obtain suitable results.
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Reference Calibration

Total Path Loss

AN

Signal
Generator
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Test Method

Power that would be radiated by an isotropic radiator to
measure the same received power in a given direction.

Pur P,
» E/ Clﬂx Test
r / Equipment

Antenna GMA P TEAUT
Under
Test

P? % §
i SN P

- - Clyy 1z Test

- gl Equipment
A § %Vlﬂk r G Puss

Isoiropic
Radiator

EIRP =Py, when Frriso = Frmavr

Each measured power data point becomes EIRP when range
calibration is applied.
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Test Method

* Antenna Port Input Power (APIP)

* Power input to the transmit antenna port.

* Normally assumes VSWR is part of antenna
gain/efficiency terms.
* APIP is forward power, not net power into antenna.

APIP=P,,, P,
/ CIM—IE Test
r / Equipment

PIEAUT

Antenna

Under
Test
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Test Method

Gain
Product of Directivity and Efficiency (sum in dB).
Equivalent to ratio of EIRP to APIP (EIRP — APIP in
dB).
Common term representing apparent amplification

(gain) seen in bore sight (peak EIRP) direction over
that from an equivalent lossless isotropic radiator.
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Test Location

Testing Location

HB Add: No. 143, Xinhu 1st Rd., Neihu Dist., Taipei City 114758,
Taiwan (R.O.C.)
Test condition Test Engineer Test Environment Test Date
(°C/%)

Radiated Henry 20-24 | 45-55 11.21.2025
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Test Frequency

Band (MHz) Test Frequency (MHz)

2400-2483.5 2450
5150-5250 5150
5250-5470 5350
9470-5725 5500

5725-5850 5850
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3D Gain table

Peak Gain

e?dBi)"" 3.58

Effi.(%) 63

Peak Gai

e‘("dBi)a'“ 3.64

Effi.(%) 60

Peak Gai

B 4.46 4.22 3.96 4.12
Effi.(%) 71 67 69 67
Peak Gain

(dBi) 6.56 6.96 6.49 6.47
Effi.(%) 70 72 73 79

2-1

2-2

5-2
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3D Gain table — Composite gain

DG 1SS max value position

oo | wow swow | swow | ssow | smom

Ant 2-1 (dBi) 2.31
Ant 2-2 (dBi) 3.08
Ant 5-1 (dBi) 2.24 1.25 0.5 4.11
Ant 5-2 (dBi) 5.07 6.96 6.49 3.84
DG 1ss(dBi) 5.71 6.78 7.58 7.01 6.99

2C) 90 150 150 150 135

0C) 45 90 60 60 105

Directional gain (1SS) = 10"1log(10™(Gant1/20)+10"( Gan2/20)+ +10%( Gant3/20) +10"( Ganta/20)+.....)*2/Nant)
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3D Gain table — Composite gain

Summary

| sy [ emes | smee | emes | s | osms

Ant 2-1 Max Gain (dBi) 3.58
Ant 2-2 Max Gain (dBi) 3.64
Ant 5-1 Max Gain (dBi) 4.46 4.22 3.96 412
Ant 5-2 Max Gain (dBi) 6.56 6.96 6.49 6.47
Ant -1 Max 9,6 (°) 90,105 120,150 105,105 105,150 30,135
Ant -2 Max 9,6 (°) 75,45 150,60 150,60 150,60 150,60

Max Gain (dBi) 3.64 6.56 6.96 6.49 6.47

DG 1ss (dBi) 5.71 6.78 7.58 7.01 6.99
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2D pattern: 2-1

XZ Plane YZ Plane XY Plane

180 180 180
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2D pattern: 2-2

XZ Plane YZ Plane XY Plane

180 180 180
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2D pattern : 5-1

XY Plane
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2D pattern : 5-2

XZ Plane YZ Plane XY Plane
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3 T 4y | 54705725 30 | 5470-5725 0 T g | 5470-5725
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Lyo—0\ Y i—m\
60 300 300 60 / PN 300
/ F20 NG \ L o Fao g \
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) { \ N \
[ By \ | if} | | 2 P \
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Combine pattern : 2.4GHz

XZ Plane YZ Plane XY Plane

180 180 180
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Combine pattern : 5GHz

XZ Plane YZ Plane XY Plane

180 180 180
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3D Raw data: 2-1

2450 Theta Ang 0 15 30 45 60 75 a0 105 120 135 150 165 180
Fhi Angle Responsze Eesponse Eesponse Response Response Response Response Response Response Eesponse Response Response Response (dB)
0 288 4.2 -5.22 571 524 5.7 4.7 537 £ 523 2064 1025 £.33

15 278 368 45 404 414 418 445 4.6 531 374 162 8.35 6.13
0 264 279 351 =208 217 255 4.1 373 4.4 22 012 H.72 -5.78
45 241 175 236 0820 D5l £.43 22 244 -3.06 0.66 11 -5.95 -5.37
60 22 L0z -1l £.09 0.858 125 049 0.18 0.94 0.81 16 £.02 5.06
75 212 D4l 012 0.99 1.54 191 0.88 202 1.33 2.08 1.86 125 4.52
o0 221 .02 112 2.31 2.1 3.29 269 3.58 333 261 2.33 S.18 4774
s 227 014 124 2.14 304 314 328 3.38 3.55 2.53 239 1182 478
120 229 D72 0.11 085 187 1.88 298 2.38 244 1.15 141 1282 4.82
125 214 133 L3z 004 0.26 0,79 2.22 1.55 0.8 0,79 0.52 -10.1 535
150 203 -les =24 D9 D7 0.7 1.26 0.28 141 2.5 295 £.78 5.37
165 202 2.1 =297 208 167 217 0.3 045 31 -3.13 -5.12 <466 -5.81
180 217 242 309 285 238 284 072 -191 -3.51 -3.02 -1.08 351 -5.96
195 216 275 347 323 355 367 2.19 -3.99 3.52 -3.78 745 -3.05 .54
210 206 317 35 303 405 647 351 565 549 -S4 £.48 312 £.66
225 213 389 3T 246 553 853 6.68 9.02 9.03 522 -5.26 -4.18 6.89
240 192 489 41l 227 ST 4989 -5.66 H46 1509 462 £.02 549 6.57
255 186 565 486 342 L0200 906 499 -5.58 9.96 £.99 .89 1.1 .52
270 1% 582 68l 519 &7 4979 £.3 720 1906 -1271 0 -10.04 8.28 £
285 213 537 832 £1  -1169 1175 862 966 -1672 872 594 981 £.05
300 =243 482 748 HT9 0 825 102 8.02 915  -10.54 SN 415 -11.37 6.08
315 24 457 Joz 0 839 708 1121 8.76 -1.02 949 9.74 3750 1285 6.16
330 247 459 323 939 873 929 962 837 191 927 392 1438 .21
345 245 449 337 A B260 £73 176 -1.17 141 £.97 3010 1307 £.11
0 232 44 SET B07T BT 535 482 =555 6£.34 -5.64 2.64 -11.3 £.18
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3D Raw data: 2-2

2450 Theta fAng 0 15 30 45 B0 75 90 105 120 135 150 165 180
Phi Angle Eesponse Response Response Response Eesponse REesponse Response Response Response Eesponse Eesponse Response Response (dE)

0 329 313 295 -1.77 DB2 289 177 2.6 2.23 524 £H.46 563 2.75
15 319 2.26 -1.97 091 0.09 013 0.34 .68 -1.33 421 528 S753 2.81
30 -3.39 -1.27 0,07 06l 1.2 285 1.37 1.56 .63 2u3E 517 1001 25
45 -3.56 06 1.51 217 1.76 36 245 251 011 -l.66 354 1273 265
60 346 0.33 263 3.18 209 222 242 1.54 0.06 223 289 1486 2.62
75 334 09 3.12 3564 2.5 D22 1.15 0.18 .86 273 -2.19 -15 2.54
90 315 1.26 312 308 238 206 072 -1.38 .89 -1.38 067 1295 243
105 2.1 1.33 2.55 162 1.1 207 304 -1.93 .38 .35 084 -11.33 2.19
120 2.39 Loz 1.39 0.24 0.01 227 -3.86 -1.04 £.39 064 143 -10.38 -1.88
135 216 047 008 092 .48 2.36 308 -1.74 .82 -1.83 1.13 939 -1.85
150 201 .24 -163 2.7 097 243 -1.74 207 -1.51 3.1 043 961 2.1
165 -l6d 097 346 354 -1.75 326 078 212 -1.75 4.03 043 D96 2.4
180 -1.36 -1.83 -5l £.32 -3.54 497 -1.58 -3.16 -2.03 4.8 1.6 -11.16 2.05
195 -1.28 257 £.89 £.82 -1.78 -1.29 -3.99 £.11 3.2 54z -l 1274 2.5
210 -1.43 301 145 H06 -14.16 B63 -7.98 9.3 5,26 5.7z 2160 -12.79 2.53
225 -1.7 454 £.45 5620 1198 £823 0 -11.17 885 £.8 517 310 -1087 2.2
240 -1.89 £.13 561 4.5 -1 .09 845 845 -5.23 537 426 S1.87 -1.95
255 2.2 -1.24 -l 458 -1443 872 £.31 -7.79 4.36 £.67 -4.99 546 -1.82
270 .36 £.24 -5.34 68 1069 B8.71 £.14 £.01 565 127 505 4.17 -1.77
285 2.38 B66 476 346 £H599 1273 4.55 £.51 £.27 597 £.54 333 -1.92
300 2.63 8.13 437 496 10778 1148 5.6 127 5.5 368 -187 274 -1.93
al5 2.7 S109 421 £.32  -12.58 £.35 -7.08 £.68 4.85 2.99 B.05 287 2.3
330 2.33 566 4.39 533 £65 4.1 584 5.6 4.8 -3.36 -1.39 333 25
345 323 4.27 44 2335 348 347 445 4.03 445 417 £.93 4.2 2.77
360 329 324 -3.32 209 .98 323 229 2.9 -2.62 503 £49 517 277
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3D Raw data: 5-1

5150 Theta Ang o 15 30 45 &0 7o 90 105 120 135 150 165 180
Phi Angle Besponse Eesponse Eesponse Response Response Eesponse Eesponse Response Response Eesponse Eesponse Response Eesponse (dE)

0 332 2.12 4.34 211 -1.38 232 -1.96 4.73 201 -1.25 0.58 565 L.18
15 2.82 2.15 4.7 -1.55 .44 0.83 065 2.1 £.91 067 013 446 924
30 2.78 2.13 -394 .54 0.9 217 252 031 .09 204 1.43 3.0 £.52
45 -2.55 2.57 -166 0.2 109 1.19 235 1.55 3.57 2566 3.27 2.3 54
60 2.25 3 024 0.37 1.76 -1.13 0.39 1.95 373 1.32 341 169 807
75 247 3071 0.23 062 246 L.06 0.17 2.36 2.35 042 2.26 0.05 £.91
90 259 4.18 -1.39 -1.38 1.75 o.17 .82 1.29 275 3.18 2.59 1.03 £.87
105 243 4.19 258 2403 0.94 071 2.19 369 302 348 4.39 075 -1.08
120 2.33 382 2.1 -1.07 004 0.27 1.31 309 1.19 1.44 446 .35 .08
135 246 361 -1.05 .84 .53 266 1.3 L7 0.74 2.5 365 2.29 £.82
150 216 -3.59 -1.06 .54 041 2.21 224 1.55 1.63 1.64 167 4.36 £.23
165 2.1 445 -1.27 -1.36 £.53 443 028 2 0.8 304 -1.47 £.7 £.1
180 2.7 567 2.12 301 278 ST 4.15 305 1.1 383 397 851 595
195 243 £.79 361 548 £.9 £.01 -3.57 -3.18 -1.43 065 494 8.69 -5.96
210 257 £.58 519 -103 -1.97 £.28 478 1487 4.52 .98 502 177 575
225 2.2 -7 -7.51 541 5.5 504 £78 0 1055 -11.95 4.08 435 £.17 £.11
240 2.39 5H S13 Q.37 Q72 993 -5.65 956 -14.93 H.64 -3.95 5.14 £.15
255 2.6 466 57930 047 1082 110l 9.59 -5.92 £.36 9.5 935 444 128
270 269 4.29 -1.95 £.14 1554 -11.79 -7.56 H.68 8.56 548 -17.6 506 £.83
285 256 343 £.31 £48  -1536  -1687 £H41 1031 -1547  -1004 1068 518 5.3
300 2.65 2.7 549 82 1168 8.02 8.77 8.67 £.08 14 £.13 £.03 8.98
al5 2.5 2.13 £.53 £.36 £41 -11.18 944 -1.92 -7.64 £.29 397 £.04 048
330 305 207 459 525 £.8 5.4 £.65 5.97 £.92 314 401 9.56 9.28
345 283 2.18 -3.53 366 47 307 457 -5.99 -5.38 .88 -2.88 -1.95 S41
360 3.14 2.24 4.14 247 2.9 2072 265 4.31 257 097 -1.06 H.47 9.06
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3D Raw data: 5-1

5350 Theta Ang 0 15 30 45 B0 75 90 105 120 135 150 165 180
Phi Angle Eesponse Response Response Response Eesponse REesponse Responsze Response Response Eesponse Eesponsze Response Response (dE)

0 345 -3.01 2.62 £.95 287 3074 -2.53 £H.58 -3.14 £.55 -l.6l 8.09 8.92
15 3.6 -3.48 -1.9 0.4 205 £.59 -1.85 -1.62 -141 0.13 -1.23 £.39 922
30 405 -3.93 -1.17 017 .49 1.26 1.49 200 2.92 215 0.2 S04 £.38
45 366 37 063 D46 1.36 1.13 308 1.25 271 265 1.86 388 £.14
60 -3.09 3.2 -1.4 0 223 063 2.55 211 3.18 1.24 1.73 3.01 S5
75 3.5 2.23 -1.52 044 116 192 .86 2.2l L1.75 161 1.1 -1.57 177
90 4.1 -1.55 .99 .55 1.39 246 0.24 2.28 2.54 3.55 2.19 .93 -1.76
105 365 -1.45 £.36 0.09 0.6 295 1.56 4.22 24 252 3.18 £0.78 -1.56
120 3.08 -1.73 041 1.19 0.32 0.11 0.89 3.14 1.66 0.23 2.75 -1.85 S7.19
135 379 287 -1.46 Loz 16 039 0.4 2.94 1.86 1.2 1.59 301 £.87
150 4.12 449 2.5 0,75 1.25 1.2 1.15 303 0.81 1.11 005 54 £.3
165 4.53 Sl 398 326 09 -1.19 -1.23 -1.68 2.99 379 257 .03 5.27
180 4.34 577 598 498 431 471 4.36 -3.13 442 £06 387 8.35 5504
195 -3.85 576 .56 474 8923 -F04 343 3.8 255 -3.82 503 089 £.11
210 397 -5.98 £H.4 555 -10.98 £.83 £H.08 B.52 4.7 2.5 £.44 993 £.17
225 4158 582 744 812 L42 £.14 1014 1466 1201 4.19 £.84 851 551
240 4 5.7 978 -1128 1224 324 831 1362 -l6.32 123 £.38 LT £.36
255 34 512 £49  -11.15  -1304 0 -lL1G 853 .15 8.7 13 9.18 165 -1.33
270 328 441 147 £82 1268 -15.4 875 -10.18 .54 H8.34 1664 102 -1.89
285 345 4.18 £.94 H6 0 1178 1444 £21 1035 168 12620 -11.98 £.9 L.09
300 3.3 3.7 -5.98 ) S6 0 1053 1043 1269 1227 991 871 8.52 9.:51
315 375 =309 4.51 -7 588 -1023 -1579 1339 -117 £.18 £28 1157 9.54
330 36 252 -3.85 362 £H.42 557 1.3 -15.19 112 373 495 -12.88 9.74
345 407 289 344 2.1 471 567 584 745 4.55 0.9 353 095 047
360 -3.68 315 298 -1.27 -3.87 483 292 £.26 344 053 -1.9 8.71 948
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3D Raw data: 5-1

5500 Theta Ang O 15 30 45 B 75 a0 105 120 135 150 165 180
Phi Angle Eesponse Eesponse Response Response Eesponse Eesponsze Response Eesponse Response Eesponse Response Response Response (dE)

0 385 258 -1.85 0.5 2.29 4.7 306 9.17 468 .98 .56 -1.65 £.29

15 323 2.2 -141 .34 -1.78 2,25 279 107 -3.56 0.23 .51 £.31 £.06

30 -3.33 -2.09 -1.14 .58 0.51 .02 175 -l.ed 1.97 26 0.4 -5.49 8.32

45 -3.19 203 -1 £3.96 145 .14 367 163 2 2.58 117 4.3 -1.54

B 315 -l.2 .56 .11 24 .59 2.52 1.3 3.38 D57 0.54 2,25 -1.28

75 All 112 0.1z 011 2.1 256 0,98 206 1.22 145 1.25 0.7 £.74

90 322 -1.36 0.54 .89 1.13 287 0.58 2.17 2.32 3.4 338 0.68 £.77

105 346 275 0.47 .46 -1.72 3.35 0.6l 372 2.23 246 3.96 0.58 £5

120 364 S3.96 2.34 0581 1.36 1.92 0.29 2.52 261 042 328 0.39 £.87

135 346 548 4.12 1.04 247 175 1.16 245 2.94 142 149 217 £.8

150 329 £.85 -3.99 .64 0.5 1.29 282 303 1.17 1.3 -loL 4.16 £.32

165 346 £.17 425 231 2106 202 1.27 -1.9 242 2.3 221 577 -5.55

180 -3.31 £.29 482 464 463 422 -2.56 3.31 S744 £.37 213 £.3 525

195 293 £ £.38 £.684 £.3 £.32 -1.26 2.4 527 L47 204 £.35 S5.02
210 223 552 6.58 123 1037 £.08 -1.&7 -5.91 -5.17 477 283 -1.38 47
225 287 386 -1.04 802 1025 -1029 872 -11.59 6.7 -394 -7 823 -5.34

240 286 334 855 86l 1077 ©9 8591 1579 1555 473 £79 £94 £.07
255 254 348 .5 141 207 -1255 0 831 1355 1259 863 £25 589 £.96
270 216 302 -3.69 59 ALl -1311 1007 1503 947 881 -1106 £6 8.26
285 23T 284 -3.38 548 974 1409 87 1456 1307 1318 932 B84 94
300 258 241 4.03 593 929  -11.51 835 1247 1501 £.06 838 -1191  -10.39
315 234 219 -4.85 548 661 188 1187 192 1044 .39 £68 158 49.79
330 27 257 -4.56 -3.15 -5.86 £22 £75 5.09 -5.22 -4.36 554 1243 .68
345 292 247 -3.39 092 471 £.4 1.7 5.7 -4.88 24 328 -10.05 8.7
360 237 257 2.29 047 -2.66 S8 321 -1.58 465 -1.11 £89 £04 8.26
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3D Raw data: 5-1

5850 Theta Ang 0 15 20 45 60 75 a0 105 120 135 150 165 180
Phi Angle Response Response Response Eesponse Eesponse Eesponse Response Response Responge Eesponse Response Response Response (dE)
0 466 -2 045 043 203 3.7 5.2 5.1l Q.03 -1.48 3.2 791 8.1

15 -4.54 0.68 0.2 082 D51 154 Lhez 358 -3.02 142 2.58 624 -1.78
30 4.08 0.23 1.12 12 le8 014 113 D57 168 412 0.02 441 8.71
45 39 0.28 1.09 2.26 2.11 0.16 191 £.96 304 325 1.27 2.73 8.24
60 -3.51 0.64 0.86 1.83 0.79 131 264 £.1 303 1.57 1.17 12 847
75 -3.96 0.44 1.02 0.73 0.31 2.88 0.49 2.7 1 245 2.78 0.06 9.87
a0 -3.62 246 0.08 0.04 D38 306 0.49 301 267 295 3.38 0.55 9.89
105 35 367 189 107 014 3.5 141 2.38 171 12 233 0.14 8.36
120 3.7 409 206 053 0.8 175 1.39 2.15 39 221 1.73 0.94 187
135 4.1 424 247 514 0.09 103 249 4.11 2.72 2.28 2.57 2.09 -1.16
150 473 439 441 S8z D0 226 0.8 2.05 0.24 1.07 1.05 278 -1.05
165 451 457 615 544 123 H5% 347 593 -1.58 241 141 429 .62
180 473 49 g17 07 167 892 1l 541 £5.93 H5.69 -1 -394 -7
195 4.59 5 1z 814 307 1093 6BE ALl 1077 -1056 2.1 52 6.3
210 4.56 538 683 8L HZ2Z2 BLE 0 03 £ED £9 121 373 -1.85 566
225 4.3 515 603 4.1 B89 809 842 1756 1093 -5.06 526 1206 5.5
240 4.04 487 £36 4.1 -0l £93 859 1424 1651 452 655 -10.09 -5.83
255 4.14 482 589 1001 -1341 1607 -11eT -1L3 0 1247 £.54 -T2 -5.69 .63
270 -3.85 453 7zl 963 1226 1409 1385 1282 -1309 1054 9.75 -5.07 791
285 -3.66 406 709 1056 1326 1536 (1300 1Yol -17le (17 (1058 943 831
300 -3.67 397 e G480 1212 1597 -12 -10.86 943 SNE -1030 1739 997
315 4.07 349 611 £.11 -7.91 G903 847 842 862 -5.594 07 1Tee 861
330 -3.84 3 4839 409 539 57 805 983 631 -3.19 62 -1085 791
345 -3.85 2.7 28 237 44 H23 784 559 £.09 203 444 1046 157
360 -3.65 -1.81 L6 D83 342 45 574 5.3 8.58 -1.64 391 £.17 -191
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3D Raw data: 5-2

5150 Theta Ang 0 15 30 45 B0 75 90 105 120 135 150 165 180
Phi Angle Eesponse Response Response Response Eesponse REesponse Response Response Response Eesponse Eesponsze Response Response (dE)

0 2.14 2.24 4.54 543 -1.06 2.29 4.17 313 4.7 477 418 479 -10.35
15 263 -1.47 4.06 293 -1.72 0.05 318 0.13 4.99 892 987 4.15 Q.65
30 242 .34 -1.59 244 -1.47 .22 087 .64 201 -5.79 £H.42 381 S69
45 2.2 0.9 0.53 58 2.5 -1.27 -3.86 422 0.23 274 312 -3.55 £.54
60 2.23 132 3.07 262 0.57 1.23 068 0.34 0.38 -168 -l.6l 2.63 -7.98
75 -1.86 0.86 4.58 2.39 0.82 L.07 116 -l.14 -1.03 216 -1.16 1.7 S7.58
90 -1.59 0.12 4,465 147 -166 1.05 -191 0.34 063 .28 219 -6 -1l
105 2.37 £.52 207 0.35 0.54 34 0.75 .58 141 0.22 -1.69 365 £.92
120 2.2 091 1.87 3.15 231 345 -3.53 0.63 -1.85 062 081 £H.41 £.5
135 2.5l 021 354 341 345 50,94 251 0,22 088 .69 0.8 -1.15 5596
150 2.33 034 407 323 £.56 5.6 507 201 258 .62 315 £.06 £.03
165 324 007 301 0.94 4,79 1.72 337 4.85 -1.73 266 -5.86 455 £.39
180 3.25 0.84 121 -1.32 0.88 -1.35 .54 -2.59 -5.59 H67 5.7 3.87 S1e2
195 3.3 2.21 2.18 519 £.19 -3.06 385 -1.87 5,29 992 408 3.24 -1.19
210 317 382 566 -181 210 -10.39 367 -5.66 462 -10.86 448 301 £.25
225 2.35 565 527 S102 513 -7.98 556 -1.26 S0 -11.07 457 354 £.56
240 2.19 H.64 54 1354 £.71 8795 -1039  11.04 8.4 1214 464 572 S711
255 2.15 £.24 £.56 -1.16 8.3 -3 1337 lAT2 862 -1031 -4 1038 -1.2
270 2.5 545 £.26 177 H64 0 1293 -1501 879 1248 H46 -1318  -11.236 £.01
285 242 5 £.79 4.76 L2 1268 -1003 1089 L2 1187 1428 8.1 £.21
300 -1.9 511 8953 741 -10.51 855 1153 -7.04 AT 167 8.7 S749 £.25
al5 255 4.34 8.7 581 £.92 £38 126l -11.67 -10.3 -1.74 895 £.16 £.37
330 238 -3.88 £.19 -7l £.25 A5 -11.38 £.49 545 408 1095 -1l L6
345 292 3.5 502 853 2.16 3,39 593 4.09 266 212 -11.28 £.14 873
360 303 2.6 478 5.9 -1.15 2073 471 3.9 -3.93 3.5 -1001 S22 1057
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3D Raw data: 5-2

5350 Theta Ang 0 15 30 45 60 75 90 105 120 135 150 165 180
Phi Angle Response Response Response Eesponse Eesponse Response Response Response Response Eesponse Response Response Response (dE)

0 0.77 -1.42 423 513 2.24 275 532 -3.28 54T Rfla] -1.46 2.7 -1.83

15 491 .82 337 3,22 -2.28 0.34 345 .58 £.36  -10.03 £69 2.7 165

30 £0.77 £.01 266 -1.23 0,02 365 0.96 0.82 452 534 -5.55 2.26 7.53

45 0.64 1.16 -1.76 -l.6l -1.67 0.59 0.51 -1.5 -2.59 217 -3.02 -l.ed S12

&0 .55 2.19 097 -3.79 .08 .19 -1.75 0,17 006 -l.3 034 0.2 £59

75 .58 283 3.53 1.12 1.54 1.79 0.95 005 0071 431 2.18 1.27 £.15

a0 -1.01 275 4 66 1.98 1.74 166 0.23 0.69 051 0,78 1.58 1.34 512

105 -1.21 233 379 0.63 0.79 367 0.73 0.76 1.72 1.16 1.17 0.36 499

120 -1.14 0.85 282 24 1.89 3.36 -1.06 .34 205 061 2.17 -3.31 4.35

135 .96 £0.76 302 245 3.95 6.3 077 .24 057 -1.08 2.9 £.08 375

150 £0.79 302 2.1 1.98 6.96 562 486 1.15 369 0.15 o 163 404

165 £0.78 4.29 0.27 0.95 5.37 0.56 394 546 0.57 -1.82 2.5 4.13 445

180 077 555 -l.6l -3.76 201 224 0.26 467 -2.66 -5.53 466 2.33 484

195 -1.08 £.46 424 £.11 061 -3.79 374 363 3.5 38.33 4.35 -1.63 522

210 -1.26 -1.8 -7.o3 £.98 .96 542 4.3l -0.27 444 1189 496 -1.57 £.21

225 -1.33 £.46 934 1T 5410 -11.38 831 -5.76 H.22 H42 -5.36 -2.52 £.4

240 -1.18 1.5 184 1496 £75  -1045 £H.66 997 993 -147 364 4 .23
255 -1.19 -5.87 £.64 16l -1045 1154 1607 2324 1096 9 -5.73 -1.56 542
270 -1.02 -4.04 8.8  -1292 £9 -1153% -1351 -119 918 -1031  -1225 948 446
285 0.76 3.21 £.19 822 826 1329 1171 &1 -1271 -0 -12.34 ) -394
300 0.97 -3.14 £.35 B85 -14.13 £z 1431 919 1152 918  -1311 -5.26 445
315 -1.01 3 -10.85 -1.64 -1.79 -183 -158 1225 -1015 -5.09 -15.4 49 524

330 0.93 2.8 -1.19 9.59 528 579 -lel £.54 545 369 1567 -3.59 -5.66
345 -1.14 231 =205 £61 -3.08 476 £.66 -1.14 501 471 921 -3.02 £.79
360 0.94 -1.66 4.49 568 218 3.2 527 -2.84 £.17 -1.52 -1.83 283 1T
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3D Raw data: 5-2

5000 Theta Ang o 15 30 45 &0 7o 90 105 120 135 150 165 180
Phi Angle Besponse Eesponse Eesponse Response Response Eesponse Eesponse Response Response Eesponse Eesponse Response Eesponse (dE)

0 -1.04 398 2.2 477 241 350 1029 £.18 357 £.63 2.9 -1.75 797
15 095 311 -1.3 268 -1.47 -1.13 £.65 -2.92 -5.19 16 -1.89 2.15 -7.98
30 £3.96 -1.46 2.28 .5 £05 38 .32 0.33 241 202 .51 208 1.7
45 067 .12 -163 064 -1.19 248 1.15 .38 -L.67 0.53 0.13 -1.91 £.33
60 £0.72 1.39 011 05 -1.82 233 143 -1.73 0.38 0.17 1.77 0.17 79
75 0.54 244 2.35 1.28 185 0.22 0.15 0.21 -1.02 237 3.35 165 £.72
90 62 261 3.52 252 252 L06 0.2 0.2 271 .35 337 257 £.05
105 .92 221 262 0,76 189 245 069 1.5 1.23 236 2.15 1.37 o071
120 -1.16 1.23 074 1.59 2.99 2.5 004 04 2.08 2.1z 282 -1.54 4.52
135 -1.45 0.34 171 1.88 3.09 5.28 0.96 0.66 -1.2 1.04 2.96 £.59 4.2
150 -169 0,72 1.85 1.7 6.49 606 462 1.25 3 0.2 16 -1.86 4,05
165 -1.45 -19 0.3 0.7 5.09 143 397 4.54 0.46 -l.46 -1.28 485 452
180 -1.04 34 -0z 305 1.53 285 0.54 4.56 -1.83 4.96 274 337 459
195 -1.02 -5.09 -3.32 -5.54 .54 362 -2.53 -3.83 2.3 £99 216 2.33 5.68
210 .94 £.23 579 -1.04 -1.29 -5.88 406 -5.98 243 .17 357 261 £.31
225 087 -1.49 919 -1.33 414 1059 1054 5.32 B4 <158 537 309 £.75
240 0,76 £.83 848 1228 525 4T SRz 1292 1054 583 445 3.81 £H.6
255 071 5.7 878 -lozs -9 1129 1105 1559 Q.11 306 -7108 £.17 574
270 071 545 £51 -11.79 -14.7 803 -11.15 -13.8 9.86 -106 1045 -1.82 .18
285 -1.14 518 B47 £.53 822 -leZ2 1344 450 21060 1026 -12.3 538 473
300 -1.42 4.02 Q.17 857 -llez -0z -11.83 8.04 1285 155 1425 425 4.88
al5 -163 3230 1006 -1.13 £.8 .84 -2l -10.85 .15 3380 1330 247 S48
330 -1.2 405 594 £5.37 -5.36 £.84 .59 -1.61 -5.85 3.5 H.28 -1.02 o071
345 -l.24 376 525 £65 349 351 <751 464 4.33 537 4.53 -1.06 £.45
360 -l22 -3.87 2.5 484 -1.97 381 8.89 -5.16 -3.52 H44 313 -1.58 S745
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3D Raw data: 5-2

5850 Theta Ang o 15 30 45 &0 7o 90 105 120 135 150 165 180
Phi Angle Besponse Eesponse Eesponse Response Response Eesponse Eesponse Response Response Eesponse Eesponse Response Eesponse (dE)

0 2.25 2.13 302 455 747 733 £.31 246 5,58 425 -1.54 5530 -1047
15 -1.86 0.88 345 215 £.72 517 £.03 -2.62 3.8 466 -1.75 557 9.39
30 -1.75 035 092 013 301 05 2.1 .53 L.57 -1.02 .68 =130 -10.594
45 -1.44 1.44 093 0.93 -1.26 143 0.4 .04 0,74 028 1.26 4563 -12.3
60 -1.45 218 159 107 0,24 -1.38 0.38 243 3,28 029 251 2453 1266
75 -1.73 2.35 3.22 191 L7 065 021 -1.3 -1.35 D44 285 072 1226
90 -169 209 402 3.84 2.8 .36 254 .87 2.4 048 25 033 -10.03
105 -l6 1.58 3.59 345 189 277 2562 .89 0.48 089 2.18 1.06 S.01
120 -15 051 201 334 36 0 329 0.93 0,78 1.26 1.52 059 £.93
135 2.29 0.59 105 4.02 4.34 5.56 L46 3.54 -1.55 273 0.83 5.5 8.77
150 243 2405 1.05 3.85 6.47 5.96 286 1.36 1.5 0.73 057 1094 £.85
165 24 -3.36 .52 04 334 305 164 206 -115 .99 292 8976 £.95
180 -1.98 598 231 4 068 395 0.7 583 357 2.36 4.99 S0 -1023
195 -1.86 793 425 501 -3.25 £.32 -3.01 -3.32 2.9 424 449 Sed 1067
210 -1.53 0 -10.23 £.11 -79 -4.96 £.43 4.8 9.589 317 -5.78 504 483 -1048
225 179 -1141 £.27 5.57 HH3 1284 -10.6 5.35 5.54 <158 B.26 4.53 £97
240 -led 1007 1143 1188 Slz26 0 1589 1138 1403 1297 -126 -10.5 521 Q.05
255 -1.67 87 -1004 1048 (1125 -10.39 927 1645 -12.39 S840 1183 S7.26 844
270 2.37 197 107 £.53 -10 898 -1167  -1048  -1341 £.58  -10.68 -11.8 £.71
285 2.35 £.1 =599 £.55 547 -11.13 8,39 £.55 859 £.82 .07 905 D47
300 -1.84 £.13 5840 1021 12390 1264 127 898  -11.08 H65 B! -5.69 897
al5 2.36 =559 475 46 -1208 -l2.5 B62 .67 89,32 3.8 16 4.15 £.2
330 217 43 507 G5 £8.72 -7.14 8.36 5,76 4.09 -1.98 4.28 487 1.5
345 2.23 349 453 543 <746 351 207 243 207 -1.49 211 575 -165
360 205 246 393 437 -16 597 £H61 245 -3.95 285 -1.52 5.5l 949

©Emplus Technologies, Inc.
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