Antenna approval sheet

PROJECT NAME Dipole Antenna
MODEL NAME HS9-C/P-03S Rev. IR
ITEM No. HS9-C/P-03S
Woker Reviewer Approval
MECHANIC
DIVISION %\ }
Hyesung . D
Co.,Ltd. Woker Reviewer Approval
ELECTRONIC
DIVISION /L\ f

As a above mentions, we shall submit to the Antenna (model: HS9-C/P-03S)
Approval sheet

2009-07-02

HYESUNG Co., Litd.

377-4 Thermitt Bldg 302, Harsang—dong, Sheong-si, Gyeonggi—do,

HO SOO LEE / PRESIDENT




HYESUNG

Specifications Sheet

Object External Antenna Page 1 of 12
Customer J COMMUNICATIONS CO., LTD Date JULY 02, 2009
System GPRS Rev. IR
Model Name HS9-C/P-03S Written by
Electrical Specifications
Frequency Range (MHz) 824 « 960 1710 «~ 1990
Band Width ( MHz) 136 280
V.S.W.R (Min) 4:1 4:1
Gain ( Max ) 1.4+1(dBi) 0.2+1(dBi)
Input Impedance 50(Q)
Polarization Linear

Mechanical Specifications

Antenna Size

@11.0 x 104.8 mm

Weight 11.5 (g)
Radiator Material Copper
Operation Temperature -30 -« 70( C)
Operation Humidity 10 - 90 (%)

HYESUNG Co., Litd.
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Fig 1. Return LOSS (Agilent E8357A 300KHz~6GHz PNA Series Network Analyzer)
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Fig 2. V.S.W.R (Agilent E8357A 300KHz~ 6GHz PNA Series Network Analyzer)
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Fig 3. Smith Chart (Agilent E8357A 300KHz~ 6GHz PNA Series Network Analyzer)
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Fig 4. Measurement Configuration
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Flg 5. Axis Definitions (Antenna Center )

XY - Plane XZ - Plane
0 0

270 270

, YZ - Plane i
180 180
Azimuth Pattern : XY - Plane

Co — Pol = Probe Antenna : Vertical
Cross —Pol & Probe Antenna : Horizontal

-190 Elevation Pattern : XZ - Plane
Co —Pol = Probe Antenna : Horizontal
Cross —Pol = Probe Antenna : Vertical
Elevation Side Pattern : YZ - Plane

Co—Pol @ Probe Antenna : Horizontal
Cross —Pol = Probe Antenna : Vertical

270

180
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Fig 6. Matching
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Fig 7. Gain Patterns
a. Azimuth Pattern

Co - pol

Cross - pol

Frequency|Maximum Disree Minimmum Diepree Average| BeamWidth| F/B
[GHz] [dB] [4B] [dB] | -3[dB] | [dB]
143 -3698 |20126(-10724 [20641|-7032| 14541 [3598
0.824 -2.932 360 | -8166 140 4993 | 28000 | 13581
-3.127 360 -8448 148 -5306| 26500 (2114

-3835 360 | -8330 140 6162 24300 2091

-5.154 355 | -10.005 105 | -7.212| 110.00 |0512

-5.226 222 | -10.176 99 7489 13000 1059

4877 215 | -10.566 71 7877 11600 |2.386

-4 696 212 | -11.846 52 8366 10700 | 3986

4956 223 -13.249 49 -8.958 10400 5936

-4 886 224 | -13.781 50 92022 | 10400 | 6629

-5.531 227 | -14.604 43 9645 10200 6419

-6.177 236 | -14.397 36 -10.058 10100 5381

-7.450 238 | -14.439 36 -11.031 17300 | 5022

-6.299 147 -12.778 31z 9325 159.00 2983

5278 150 | -12.259 309 -8622 143.00 3.641

-4498 146 | -12.129 311 -8247 14100 | 4327

-3.814 147 | -12.149 309 7642 | 14300 4681

-3.097 144 | -11.204 307 -6884 14000 4359

-2492 144 -10.598 305 6298 13300 4108

-1.922 147 -9.381 305 |-5474 13700 3866

=1 343 151 -8.332 304 4677 13800 3426

-0.879 150 | -7.699 304 4198 13%00 3504

-0.867 148 -7.957 304 4216 14200 3417

-1.324 145 -8.541 306 4581 152.00 | 3.065

-1071 148 -9.487 306 5011 12800 3971

-14%8 144 -8.949 305 | -5.165 13000 3426

144
147

Frequency[Mwiman] . (inimun] g TaversgelBeamWidih] /B
[GHz] [dB] [dB] [dB] | -3[dB] | [dB]
1430 | 140.59 | -28.378 | 25841 | 7503 | 6037 |2.239
1553 275 40596 | 85 |-10340 6600 4548
0075 270 -30088 96 8642 6100 7437
0513 | 268 24462 | 209  -6608| 57.00 | 6483
0231 270 -24487 | 214 | 5273 57.00 4495
0690 270 | 22760 | 217 | 5004 57.00 4106
1302 161 | 25152 | 220 | 4870 8600 2465
1143 153 | 36082 | 223 | 5319 8400 2480
1309 152 29915 224 | 5917 7800 2790
1143 151 24218 224 | 6064 73.00 3316
1671 153 -23.692 | 223 | 6829 6800 3972
2326 154 | 26030 | 223 | 7591 66.00 4267
3752 155 | -30.955 | 223 |-8993 | 6400 4210
2834 88 | -17602| 348 |-7795| 3800 0556
-2.027 86 -18.210 350 | -7.339 57.00 0734
-1.522 88 -21.155 350 | -7.140 57.00 0814
-1.081 86 -22.614 | 350 -6832 56.00 0745
-0.796 85 -24.643 | 351 -6.731 57.00 0610
-0.872 87 -25.008 | 353 6838 58.00 0416
0901 85 28508 | 352 | 7256 56.00  0.586
0956 86 | -29.554 | 351 | -7.634  55.00 0750
1269 | 90 | 31811 | 351  -7.819| 5600 | 0717
-42.006
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b. Elevation Pattern
Co - pol

Fraquency| Maximum| Doe WMinimum Degree | 7728 BeamWidth| F/B

[GHz] [dB] [dB] [dB] | -3[dB] | [dB]
3498 12756 24705 [14519 | 9377 | 6%l [1273
2350 64 15627 | 155 6798 10000 5475
0866 | 70  -15480 | 183 | -6514 8100 4710
0885 70 14923 | 175 5248 7600 3350
1449 | 68 -13226 166 | -4787  77.00 | 2339
1461 | 67 13242 162 4846 7700 2222
1372 | 65  -14331 | 157 | -5.104 7800 | 1802
0344 | 62 16258 323 5768 7800 | 1367
0044 | 63  -18220 | 150 -6611 7800 1156
-0.588 64 -21.117 147 -6928 77.00 0.960
21676 | 59 | -25122 | 145 | 7724 77.00 | 0587
2726 | 62 30735 | 142 | -8426| 7600  0.169
4320 | 219  -37318| 140 | -9810 7800 0112
7045 | 95 31299 | 46 -12299 3400 1373
-6.741 23 -29.024 45 -11.684 57.00 0838
-6.520 93 -31.129 |44 -11.503 57.00 0.701
6331 92 38116 45 -11398 5600 0580
5721 s4 27169 46 -11135 5400 0579
5772 | 90 | -26233 | 148 -11507 5300 | 0865
-5.817 91 -31.624 147 |-11.864 51.00 0678
-5763 21 -38572 | 147 -11.804 53.00 0235
5705 | 90 | -27.838 | 147 -11.645  53.00  0.047
5295 | 269 20813 | 319 -11.239 6100 0159
5074 | 273 -20348 | 322 -10.994 6200 0272
-4.948 279 -20.329 325 |-11.106 61.00 0725
-5.227 279 -23.256 16 |-11.394 63.00 0631
5711 | 288 33019 | 16 -12301] 60.00 0814
56.00

Cross - pol

Frequency|Mai Minimum Average

[GHz]
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c. Elevation Side Pattern

Co - pol

Frequency|Maximum| o Minimum| [ [Average| BeariWidth| F/B
(GHz] | [dB] T8 [aB) 7| [dB] | -3(dB] | [dE]
143 -1423 |180.85 | -17.987 | 19174 | -6.147 68.56 1757

| 5255

ErequencyMadmun] Ml 1 Taveragel EeanWsdh] E/B
[GTz] [dB] [dB] [dB] | -3[dB] | [dB]
4769 | 143.04 | 22437 | 20574 |-10139] 16193 | 7686
6644 94 11791 | 199 | 8440 29500 0776
5958 307 9835 | 205 | -7286 31400 0668
5271 299 | 11618 | 205 | 7705 24600 | 1518
4758 297  -12962 | 200 |-7770 11100 1458
4500 293  -12026 204 | 7367 10900 1112
4108 292 | 10007 | 198 | 6592 113.00 | 0469
3973 119 9044 17 | -6181 12300 0321
3833 121 | 8824 | 14 |-6142 12800 | 1066
3649 118 6147 13 -5813 13600 1227
-4.076 119 -8350 14 -6.081 149.00 1222
-4.493 123 -8.600 | 3 6406 302.00 1206
-5.565 120 9157 | 2 <7226 32200 0953
S5.155 104 -22.924 282 -11.045 151.00 10.388
-4.884 101 -24.438 | 278 -11.045 15200 11.992
-4.750 108 -24.051 281 -10.889 15500 10.106]
-4.618 1092 -24.017 | 292 -10.867 15100 10.117
-4.399 110 -27.081 | 291 -11.251 14300 11440
A 422 97 -33.194 295 |-11.784| 14200 14635
-4.741 109 -34.340 | 299 -12.251 141.00 14484
-4.619 100  -52.228 305 |-12.886/ 132.00 16383
-4.258 98 -34.246 | 309 -12.952] 13200 17488
-4.102 107 -29.881 306 -13.023 13400 18963
-4.147 107 | -36.574 305 |-13.597| 12800 [17.183
-4.360 103 -41.230 304 |-13.855 12500 12204
-4.987 103 -28.559 310 -14.000 12000 10.863
-5.839 102 | -29.355 211 |-14.986 11400 @ 9.852

213

-16.301

104.00




a\ |

*HYESUNG
Fig 8. Photo
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Fig 9. Appearance
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