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SKIGIS

SAFETY TECHNOLOGY

UWB Tags antenna gain

. Measuring institution: RAPA - NIPA Antenna performance test room 1

—

2. Date of measurement, number of people measured: 2024.03.06, Song chang gun Senior Researcher

3. Detail: Full-band antenna gain measurement of PAS-K02 UWB TAG

4. Equipment: E8362B PNA Network Analyzer, Far-field 10 m (400MHz~18GHz)
5. Measurement target
1) PT
2) VT
3) EMT
4) SZT
)

5) FZT
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SAFETY TECHNOLOGY

UWB Tags antenna gain

5. Antenna information
- We applied the gerber pattern antenna provided by Qorvo, a UWB IC manufacturer, to our products.
1) PT
- Antenna type : PCB Pattern antenna
- Manufacturing company: KYUNGWOO SYSTECH INC.
- Model name : WB003
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SKIGIS

SAFETY TECHNOLOGY

UWB Tags antenna gain

5. Antenna information
- We applied the gerber pattern antenna provided by Qorvo, a UWB IC manufacturer, to our products.
2) VT, EMT
- Antenna type : PCB Pattern antenna
- Manufacturing company: KYUNGWOO SYSTECH INC.
- Model name : WB002
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SAFETY TECHNOLOGY

UWB Tags antenna gain

5. Antenna information
- We applied the gerber pattern antenna provided by Qorvo, a UWB IC manufacturer, to our products.
3) SZT, FZT
- Antenna type : PCB Pattern antenna
- Manufacturing company: KYUNGWOO SYSTECH INC.
- Model name : WB002
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UWB Tags antenna gain- PT

6. Measurement result

S

1) PT
Theta-Pol(H) Phi-Pol(V) PwrSum
No. |Freq.[MHz] [Avg.[dBi] Peak[dBi] [Theta[deg] |Null[dBi] [Theta[deg] |Avg.[dBi] [Peak[dBi] [Theta[deg] [Null[dBi] [Theta[deg] |Avg.[dBi] |Peak[dBi] [Theta[deg] |Null[dBi] [Theta[deg]
1 900] -35.75 -28.88 125 -70.59 -170 -32.84] -26.84 -175 -50.78| 45 -31.04] -26.84 -175 -47.07, 40
2 1000) -35.07 -27.97 130] -62.99 160) -33.42 -28.87 -35 -55.38 65) -31.16 -27.16 130 -40.46 60,
3] 1500 -28.34 -21.02, 150 -44.01 -60) -24.56) -18.99 -115 -39.91 65) -23.04 -18.44 -120] -37.59 65)
4 2400 -23.34 -16.61 -145 -47.5 -15) -12.39 -8.77 -115 -29.53 -170 -12.05) -8.61 -115 -25.91 -170
5 3000 -15.61 -10.89 -70] -30.85 40 -6.61 -0.03 -180) -20.5 -45) -6.1 -0.01 -180 -18.53] 45
6| 3994 -10.8 -6.09 -110] -30.89 -65 -0.65 3.99 110 -18.18] 55 -0.25 4.31 110 -10.89 -55)
7| 4493 -9.7 -3.61 -55) -28.34] -175 -0.14] 5.03 -95 -14.29 65) 0.31 5.12 -95 -12.12] 65
8| 4800 -10) -3.83] -50) -32.51 -175 -0.5 6.73 -100) -15.55 145 -0.04] 6.86 -100) -12.78 25
9 5990 -7.65 -2.65) -35 -20.35 40 -1.77, 4.07 -50) -21.51 -170) -0.77, 4.61 -50) -14.4 40
10 6000 -7.89 -3.07| -35 -19.61 -120) -1.85 3.94 -50) -22] -170) -0.89 4.38 -50) -14.04 40
11 6490 -6.88 0.07, -5 -32.48 100} -3.32) 2.31 -140] -21.54 -180) -1.73] 4.85 -140) -14.22 40
12 6989 -5.6) 1.77 5 -29.13 60) -4.04] 1.4 -145 -24.56 170) -1.74] 441 -5 -11.65 170
13 7488 -5.65 2.34 0| -35.53 65 -5.77, 0.79 -5 -51.91 -110) -2.7] 4.56) -5 -19.1 95
14 7987 -7.53 -0.98 0| -30.58 -40) -7.43 -1.3 -70) -35.6) 110] -4.47, 0.87 -5 -20.19 85
15 8486 -8.52 -0.95) 15 -36.58 95 -8.1 -2.39 -70) -35.78 145 -5.29 -0.14 20) -16.19 -175
16) 10200 -8.52 -0.46 40| -32.19 0] -4.17 341 -50 -26.11 95) -2.81 3.79 -50 -15.59 100
17| 11000 -6.54] 0.97| 45 -35.26) -145 -2.41 6.4 -60 -26.58] 10] -0.99 6.62 -60 -15.36) -155

Gain [dBi]

Power-Sum, Cut #1(Phi=0)
z-

Theta [deg]
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Gain [dBi]

Power-Sum, Cut #2(Phi=90)
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Theta [deg]
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SAFETY TECHNOLOGY

UWB Tags antenna gain—- VT

6. Measurement result

1) VT
PwrSum Egj’)‘eta E1(Phi=0 (E))Z(Ph|=9
No.  [Freq. Eff (%] |Avg.[dBil [PeakidBil Z:‘e‘a[de Phildeg] lAvg.[dBi] [PeakidBi] |Phildeg] [BW[deg] Avg.[dBi] |[Peak(dB] Z:‘e‘a[de BW[deg] Avg[dBi] [Peak(dBi] ;:‘e"a[de BW[deg]
1 900 968 1014 442 135 75 253 967 180 59.91 0 729 135 1369 944 494 135 2963
21000 866 1062 526 135 60 1106839 165 7609 06| 7.78] 45| 27249 051 655 13521677
3 1500 3424 465 081 139 45 568 304 180 10233 334 184 165 48008 555 168 180  42.83
2400 6324 199 335 _ 180 75 403 06 345 7526 005|228 180 1881 39 33 180]  41.14
5[ 3000 7047 152 43615 60 327 105 330 6985 026 33 5 5721 7197 42 15| 5586
6 3994 6766 17 354 120 45 204 188 330 54.13 249 218 75 3752 362 o084 30 4877
7| 4493 8271 082 _ 449 135 135 79 328 330 46,59 204 246 75 _77.72 269 308 45| 4988
8| 4800 8896 051 473 45 75 S77] 364 315 31.18 054 43 75 7767 246381 45| 4241
o 5990 7697 114 411 150 9 154 3.0 30 531 104 26 45| 4395 44 411|150 35.68
10 6000 774111 387 150 o 148 3.5 30 5597 Al 252 45| 45.02 115 387 150 38.39
11| 6490 7159 145 366 90 15 065 366 15[ 63.78 46 058 90| _156.64 293 313 165 _ 2856
12| 6989 7059 151 388 105] 120 01 364 45] 52,08 347082 150 37.64 348] 248 165 _ 2588
13| 7488 1349 87 092 150 o S277 833 45| 2229 081 66| 120 4613 553 092 150 2531
14 7987 1414 85 023 60 60 1053 46| 270 953 1097 633 120 2251 726 118 60| 16.79
15| 8486 1636] 786 099 60| 120 099 477 270 1294 108 429 150 9.44 746 239 60| 3655
16]__10200 1538] 813 1.36] 30 45 031 494 3152916 1.76] 586 45 __10. 639 22 15| 79.49
1711000 1158] 936 035 120 105 153 692 240 243 1097509 1500 656 691 233 30 7566
6490.000MHz= an
H-Cut (Theta=00) E1-Cut (Phi=0) E2-Cut (Phi=90) o {gg
Gain [dBi] . Gain [dBi] zs Gain [dBi] z+ .
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SKIGIS

SAFETY TECHNOLOGY

UWB Tags antenna gain — EMT

6. Measurement result

3) EMT
PwrSum ':gg)‘ﬂa E1(Phi=0 S)Z(Phl =9
No.  [Freq. EFf[%]  |Avg.[dBi] [PeakdBi] ;:‘e"a[de Phildeg] Avg.[dBi] [PeakidBi] Phildeg] [BW(deg] Avg[dBi] [Peak(dBi] ;:‘e"a[de BW[deg] lAvg.[dBi] |[Peak(dB] Z:‘e‘a[de BW[deg]
1 900 11.03] 958 397 135 75 255 991 255 11371 959 63 165 190.63 852 45 135 2651
2 1000 1059 975 472 135 75 026 827 165 17035 936 633 180 72,04 836 55 165 111.21
3 1500 3422 466 05 180 105 603 341 165 10836 329 065 180 50.03 “466] __058] 180 46
4 2400 7756 11| 443180 165 297 __018] 345 10215 05 367 180 7104 035] __428] 180 3899
5| 3000 528 277 425 150 90 552 1.88] 330 87.52 215 149 180 10.76 073425 150 26,87
6 3994 8165 088 _ 427 30 90 228 073 345 11449 02 218 60| _142.85 188 427 30 4022
7 4493 86.58] 063 382 79 o .07 2 330 10209 031 38 75 5129 49 300 30| 7004
84800 902 045 493 60 0 .03 357 180 3607 028] 493 60| 5966 063 372 30 6516
o 5990 7579 12 3. 75 135 202|224 180 3505 035 234 60| 86.24 239 265 165 30
10| 6000 7494 125 _ 303 75 135 217 21] 180 3531 035 24 60| 8647 24 275 165 2964
11 6490 7052 152 332 75 135 224 262 135 31.52 029 254 150 33.74 298] 249 165 3427
12| 6989 6582 1.82 379 75 25 226 333 45| 37.89 246 031 135] _53.79 379155 30 2806
13 7488 1238] 907 029 165 90 307 742] 1500 2044 078 41500 1606 625 029 165 308
14 7987 1455 837 173 135 165 955 271 270 669 043 492 105 19.78 794 271 90 3042
15| 8486 1728] 762 049 90 90 872 049 270 562 045|385 135 1957 649 049 00 2628
1610200 9.75]_1011] __-3.02 45 30 32| 875 165 31.24 431 88| 120 1134 835|371 165 2325
1711000 726 1139 201 135 90 588 658 270 6.4 1446834 120 11.71 898 201 135 13.88

6490.000MHz T am

250
25

1000
1750

H-Cut (Theta=90)

90

E1-Cut (Phi=0) E2-Cut (Phi=90)
z Z+

Gain [dBi] Gain [dBi]

Gain [dBi]

250
am

.78

]
6490.000MH= ¥ 200

Phildeg) Theta (deg] Theta [deg] @ =
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SKIGIS

SAFETY TECHNOLOGY

UWB Tags antenna gain — ST

6. Measurement result

4) SZT
H(Theta E1(Phi=0 E2(Phi=9
PwrSum =5(;1(-)) : ( 0)(
No.  [Freq. Eff[%]  |Avg.[dBi] [PeakidBi] g;‘e‘a[de Phildeg] lAvg.[dBi] [PeakidBi] Phildeg] [BW[deg] Avg.[dBi] |PeakidBi] g;‘e‘a[de BW[deg] |Avg.[dBi] |[Peak[dBi] Z:‘eta[de BW[deg]
900 764114759 105 135 225 975|180 12227 072 863 _ -120] 26062 199 961 609099
2 1000 11.99] 921 59 105 150 71025 7.66] 135 109.26 789 6.8 15| 8573 1063 702] 165 48.79
31500 6019 22 149 180 105 4.03] 146 1510126 065 121 180 498 265 142 180 _47.15
4 2400 3718] 43 075 180 150 525 271 45| 124.26 355 013 180 18.02 429 o041 180 243
5| 3000 2047 531 03] 150 60 642 35 120 34.95 506 36 150 31228 548] 096 150 23.93
6 3994 7452 1.28] 358 120 60 0771 23 240] 5448 .77 06150 _ 81.69 267 189 60| 3643
7| 4493 8403 0.7 2.8 150 15 073 201 210 1094 0.68] 255 135 16146 264 064 180 _ 83.09
8| 4800 7956 099 379 75 60 084 328 315 44.04 02 311 150 63.02 2971 208 180 2226
o 5990 7907 _1.02] 444 120 120 219 256 315 _ 46.01 .26 115 o 7692 14 29 180 2107
0] 6000 7834 1.06] 445 120 120 222 261 315 46.0 .32 08 o 8224 571 292 -150]  43.59
11 6490 6749 171 338 105 30 152 2904 210 6351 17057 1515797 336076 15| 4744
12| 6989 588] 231 313 90 120 S62 313 300 61.17 374 133 105 12528 589 034 75| 24.14
13 7488 5597 25 379 90 135 209 379 315 251 554 233 60| 7172 608|104 75 23.19
14 7987 6384 195 499 120 45 183 49 315 _18.2 67 36 1200 3943 561 065 75 1258
15| 8486 6549 1.4 6.1 75| 135 137 53 315 1228 585 274 135 113.92 662 102 75 _10.8
1610200 4848 314 375 75 105 092] 316 300 24.94 374 o7t 755273 002l 226 75 1372
1711000 6422 192 385 90 120 044 385 300 _20.88 036 28] 1200 10235 724 354 105 _ 6502
64190.000MHz ! am
H-Cut (Theta=90) E1-Cut (Phi=0) E2-Cut (Phi=80) ) S W am
Gain [dBi] Y Gain [dBi] Zs Gain [dBi] Zs r R, 1000

135, 1750
i

3250
-A000

Philde) Thela [de] Thela [de]
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SKIGIS

SAFETY TECHNOLOGY

UWB Tags antenna gain - FZT

6. Measurement result

4) FZT
H(Theta E1(Phi=0 E2(Phi=9
PwrSum =5(;1(-)) : ( 0)(

No.  [Freq. Eff[%]  |Avg.[dBi] [PeakidBi] g;‘e‘a[de Phildeg] lAvg.[dBi] [PeakidBi] [Phildeg] [BW[deg] Avg.[dBi] |PeakidBi] g;‘e‘a[de BW[deg] |Avg.[dBi] |[Peak[dBi] Z:‘eta[de BW[deg]
900 1788] 748 41 180 165 934 627 15 9135 591 43 180 87n 813 414 180 8191
2 1000 2065 685 264 150 120 837 46 15 81 549 344 180 74.13 736|303 165 _ 729
31500 2584 588 039 135 135 7.28] 3.0 305765 683 275 165 3288 659 19 45] 5261
4 2400 8.86] 1053 474 180 120 T126] 963 240 218.55 104 574 180 2051 892] 515 180 _ 34.39
5| 3000 3552 45 009 75 165 441046 360 _ 67.34 346032 75| 88.02 569 11| 120 47.07
6 3994 6107 214 436 120 120 298] 234 300 43.0 248023 135 18041 292 o058 120 3278
7| 4493 80.26] 095 _ 359 1500 135 225 172 195 2363 007 308 1200 3383 142] 337 -150] 22566
8| 4800 807 093 39 135 135 231 205 225 243 033258 105 18642 148] 295 150 25.96
o 5990 7129 1470 422 30 120 217] 236 300 6024 098 227 o 7216 A 289 30 8626
0] 6000 7039 153 41 30 135 22 242 300 6042 099 234 o 6756 45| 265 30 87.89
11 6490 6686 175 401 90 30 57 401 210 3855 41 159 o 7162 292 153150 21341
12| 6989 6186 209 416 _ 105 45 S75] 381 225 37.99 274 011 135 6249 468 03 30 633
13 7488 5127 290 43] -9 45 67 43 225 30.03 541 1.76] 150 27.24 794 295 15 666
14 7987 5115 291 374 105 135 21273 229 3907 636216 60| 729 736 __-2.95 15| 4653
15| 8486 661 1.8 44] 90| 120 09 44 300 2367 565 082 90 6153 496 034150 19.22
1610200 3099 398 438 90 60 239 438 240  14.06 678 051 120 34.69 803 487 75| 3276
1711000 5114 291 277 60l 120 168 214 300 33.79 222 214 75 67.12 921 S 75 1037

&6420.000VIHZ

H-Cut (Theta=g0) E1-Cut (Phi=0) E2-Cut (Phi=g0)
Y+ Z+ Z+

Gain [dBi] Gain [dBi]

Gain [dBi]

2

& 2= -
Phi [deg] Thela [deg] Thela [deg]
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