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1. General Description
This report summarizes the electrical performance results of the proposed Internal antenna to

support the S21 program. The antenna is an assembly GSM850/GSM900/DCS1800/PCS1900/WCDMAJ/LTE
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2. Electrical Specifications
2-1 Set-up
2-1-1 Frequency Band
Frequency Band Tx(MH2z) Rx(MHz)
GSM900 880 ~ 915 925 ~ 960
DCS1800 1710 ~ 1785 1805 ~ 1880
2-1-2 Impedance
Nominal Impedance(including matching circuit) 50 ohms
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2-1-3 Matching Requirements
The matching circuit on the PCB of the handset is according to Figure 1
Optimum matching circuit is highly dependent on the handset and thus.

Rev: R:AO0
Page 3 of 7

Final matching circuit layout and values will be defined when handset is available.

At
2-1-4 VSWR And GAIN
VSWR GAIN
Freq. Band OPEN SPEC Band Freq. OPEN SPEC
880MHz =3.0 880MHz 2-1.0dBi
960MHz =3.0 960MHz 2-1.0dBi
1710MHz =35 1710MHz 2-1.0dBi
1880MHz =35 1880MHz 2-1.0dBi

X Measuring a 50Q test jig is connected to a network analyzer to measure the VSWR

X X All test value is done in customer approval fixture.

2-2 Test Data

2-2-1 F380 VSWR

Model No:F380 File:
CREDITS NO: Note:
Sample No: LTE-VSWR

Test Condition: Free Space

Matching: % fit

Confirmation:

Engineer:
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Fassive Test For LTE

Freq Effi Effi Gain Faln HI= DHI= Max Min [rectivitbeamwidth
(MHz) €D (dB) (dBi) (dBd) €D (%) (dB) (dB) (dBi) (3dB)

720 20,31 -6, 592 -4, 13 -6.33] 10, 538 9. 417 -4, 18] -16.25 2.74 a0
740 24, 3 -6, 14 -3. 56 -E. 7] 12,881 11. 713 -3.66] -17.15 2,59 a0
a0 26, 46 -5. 77 -3.19 -5.34] 14,051 12, 409 -3.19] -17.25 2,58 a0
T80 30, 46 -5. 16 -2.31 -4.96] 15,831 14. 532 -2.31 -15 2,35 a0
200 24, 74 -6, 07 -3, 63 -E. 78| 13.251 11, 434 -3.63] -15.14 2,44 a0
2320 34, 23 -4, 6A -2.01 -4, 16| 18,005 16. 221 -2.01] -12, 29 2. 65 a0
240 25, A3 -5£.91 -3. 31 -5. 46 13.6 12. 031 -3.31] -13.01 2.6 a0
260 31. 68 -4, 99 -2.01 -4, 16| 16,412 15. 269 -2.01] -11.%24 2. 98 30
280 28,29 -E. 48 -2, 21 -4, 36 14, 123 14. 166 -2, 211 -11.85 3. 27 30
800 26. 96 -5. 69 -2. 06 -4, 21| 12,693 14, 265 -2.06) -11.03 3. 63 30
920 31, 41 -5. 03 -1.1 -3, 25| 13,739 17. 671 -1.1] -11.%29 3. 93 30
840 23, 27 -6, 33 -2, 638 -4, 83| 10, 083 13. 183 -2.68] -13.73 3. 65 30
860 28, 54 -5. 45 -1.79 -3.94] 11.516 17. 025 -1.79] -15.86 3. 66 30
1700 31. 25 -E. 05 -1. 09 -5. 24| 16, 386 14. 861 -1.09] -18.42 3. 96 a8]
1750 28,71 -5, 27 -1. 42 -3.57 15.634 14. 03 -1.42] -18.16 3. 85 G0
1300 30. 8 -5£.11 -1. 37 -3. 02 1, 222 14. 583 -1.37] -18.43 3. 74 a0
1850 34, 14 -4, 57 -0, 96 -5, 11| 17, 806 16. 332 -0.96] -18.58 371 a]8]
1900 33. 55 -4, 74 -1. 07 -3, 22| 17,528 16. 023 -1.07] -19.01 3. 67 G0
1950 31,95 -4, 96 -1. 34 -3.49] 16, 662 15. 283 -1.34] -19.863 3. 62 a0
2000 34, 46 -4, 63 -0, 97 -5.12] 17,662 16. 798 -0.97] -19, 29 3. 66 G0
2050 35. 92 -4, 45 -0 72 -2, 87 18,161 17. 757 -0, 73] -19, 22 3. 72 30
2100 31. 95 -4, 96 -1. 25 -3.4) 16,148 15. 803 -1.25] -19,42 3. 71 30
2150 32,55 -4, 37 -1.19 -3.34| 16, 266 16, 284 -1.19] -19, 36 3. A3 30
2200 37. 63 -4, 24 -0, 54 2. 68 18.51% 19,12 -0, 54 -18. 8 3.7 30
2950 36. 4 -4, 39 -0.73 -2, 88| 17.524] 18,474 -0.73] -18.22 3. 66 30
2300 34, 69 -4, 6 -1. 03 -3.18] 17,102 17. 588 -1.03] -17.51 3. 57 30
2350 39, 31 -4, 05 -0, 47 2,62 19,073 20, 24 -0.47]  -16.77 3. 58 30
2400 41. 63 -3. 3 -0. 15 -2.3] 18,869 Z21. 809 -0.15] -16. 36 3. 65 30
2450 38, 08 -4, 19 -0. 56 -2071 18,0721 20,006 -0. 56 -15.5 3. 63 30
2500 38, 2 -4, 18 -0, 54 -2.69] 17,862 20,334 -0.54] -14, 68 3. 64 30
2550 42,13 -3.75 -0. 04 -2.19] 19, 263] 22, 364 -0.04] -14. 26 3. 71 a0
2600 40, 5 -3.93 -0.23 -2.38| 18, 458] 22,044 -0.23] -14.24 3. 69 a0
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Pazsive Test For LTE
Freg Effi Effi Galn Galn THIS DHIS Nax Min [rectivitPeamwidth
(MHz) (%) (dB) (dBi) (dBd) (%) (%) (dB) (dR} (dBi) (3dB)
1700 30, 83 -5, 11 -1. 25 -3. 4 ] ] -1L25 20,41 5,11 3]V
1750 30.5 -5, 1A -1. 23 -3. 38 ] ] -1.23]  -20.35 0. 16 3]V
1300 30. 39 -5 17 -1. 22 -3, 37 0 ] -1.22 20,04 5.17 6l
1850 29. BB -5. 28 -1.3 -3, 45 ] ] -1.3] -19.73 b.29 3]t
1900 30,79 -5 12 -1.1 -3, 25 ] ] -1.1] -19.31 5.12 a]¥]
1950 31. 31 -5, 04 -1.01 -3, 1A ] ] -1.01] -19.03 5. 04 30
2000 29, 92 -5. 24 -1. 16 -3.31 0 ] -1.16] -19.05 5.24 30
2050 31. 72 -4, 99 -0, 87 -3. 02 ] ] -0, 87| -18.5Y 4.99 30
2100 3. 24 -4, 32 -0. 8 -2, 95 ] ] 0.8 -18.34 4.92 30
2150 30, 58 -5 15 -0, 99 -3. 14 ] ] -0.99] -15.41 5. 15 30
2200 30. 29 -5. 19 -1 -a. 15 0 ] -1 -13.4 5.19 30
2250 30. 16 5. 21 -1.01 -3. 16 ] ] -1.01] -18.%1 5.21 30
2300 30,23 -5. 2 -0. 94 -3.09 ] ] -0.94| -11. 4k b2 30
2350 29, 26 -5. 34 -0, 87 -3, 12 ] ] -0.97]  -18.59 5. 34 30
2400 29,01 -5 37 =0, 96 -8 11 ] ] -0.96] -15.78 B, 37 30
2450 30. 82 -5 11 -0.73 -2, 88 0 ] -0.73] -18.E9 5.11 30
2500 29, 24 -5. 34 -0, 87 -3, 12 ] ] -0.97] -115.81 b.34 30
2550 28, 26 -5, 49 -1.14 -3.28 ] ] -1.14] -18.%A 5.49 30
2600 31. 22 -5, 06 -0.78 -2.93 1] ] -0.78 -18.29 5. 06 30
GPS/WIFI B3
Paszive Test For GPS/WIFI
Freq Effi Effi Galn Galn THIS DHIS Hax Min [rectivitPeamwidth
(MHz) (%) (dR) (dBi) (dBd) (%2 (%) (dB) (dR) (dBi) (2dB)
1560 31. B8 -4, 87 -1. 33 -3. 48 ] ] -1.33] -19.68 4. 97 a0
1570 342, 57 -4, 57 -1, 22 -3. 37 0 ] -1. 23] -15.93 4. 87 a0
1580 33 -4, "2 -1.13 -3. 28 ] 0 -1.13] -20.23 4. 32 a0
2400 29, 26 -5, 34 -0, 97 -3.12] 15.516| 13.749 -0,97] -18.59 4, 37 30
2420 29,01 -5. 37 -0, 86 -3.11] 15.309 13.699 -0.96) -18.78 4. 4% 30
2440 30, B2 -5.11 -0, 73 -2.83]  16.252 14 533 -0.73] -18.5%9 4. 39 30
2460 29, 22 -5.34 -0, 87 -3.12] 15.392| 13.B237 -0.97] -18.61 4. 3R 30
2480 28, 26 -5. 49 -1.14 -3.29] 14 853 13.403 -1.14] -18.66 4. 35 30
2500 31, 22 -5. 06 -0, 78 -2, 93] 16.533| 14, BES -0, 78] -18. 29 4. 28 30
45900 23, 39 -6. 31 -1.6 -3. 75 ] ] -l -21.14 6. 31 a0
5100 24,61 -6, 04 -1.43 -3. 58 0 ] -1.43] -15.61 6. 04 i
5300 24,01 -0, 2 -1.54 -3. 69 ] 0 -1.54] -19.47 b2 0
5500 24, 54 -A. 1 -1.41 -3. 56 ] 0 -1.41 -19. 7 A1 0
B700 24, 41 -k, 12 -1, 45 -3. 6 1] ] -1, 45 -19. 7 . 12 0
5500 24, 11 -6. 18 -1. 47 -3. 62 ] ] -1.47] -19.59 6. 18 a0
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Test LTE1 TEF Test |LTE1 TIS| Test LTEZ TREP Test |LTES TIS
FEesult 18050 18300 18560] Result 300 FResult 19250 18575 19900] Eesult 1575
Freguency 1925 1950 1975|Frequency 2140|Frequency 1715 1747. 5 1780 Frequency 1842, 5
EW 10K 100 10K BW 100 EW 10M 100 10K BW 10K
TEP (dBm) 15. 19 18. 63 19, 22|TI5(dBm) -92, 31|TEP (dPm) 18. 09 17.94 17. 19|TIS (dBm) 02, 57
NHFEF (dEq 15. 19 18. A8 19. 22|NHPIS(dBq  -92. 31|NHPFF (dBq 18. 09 17.94 17. 19|NHPIS(dRy| -92. 57
Ma¥ (B 22, 81 23. 46 23. 98| MAX (dPm) -96. 82(MAX (dBm) 22,81 24,71 22, 09|MAY (dPm) -07. B9
EIEP peal 22, 81 23. 46 23. 98|EIS peak -06. 32|EIEP peal 22,61 22.71 22. 09]EIS peak -07. 69
Min (dBm 10, 33 11. 43 5. 28{Min(dPm) =79, 37| Min (dBm) 11. 34 11. 92 10. 27|Win (dBm) —nd, 34
Test LTES TEFP Test |LTES TIS| Test LTEY TEP Test |LTET TIS
Result 20450 20525 20600 Result 25625] Result 20800 21100 21400] Result 2100
Freguency 329 8368, 5 244|Frequency 281, 5|Frequency 2505 2535 25685|Frequency 2655
EW 10K 10N 10K BW 100 EW 10N 10K 10K EW 10K
TEF (dBm) 19. 238 19. 45 19. 77|TIS(dBm) -93, 92|TRP (Pm) 16. 69 17. 15 16. 75|TIS (dBm) -80. 31
NHPEF (dBq 19, 28 19. 45 19. 77|NHPIS(dBf  -93. 92|NHPRF (dEq 16. B9 17. 15 16. 75|NHPIS(dB -89, 31
Ma¥ (B 21.99 22,27 22, B7|MAX (dPm) -97. 06|MAX (dPm) 20,99 21.19 20. 93|MAX (dPm) -94, 21
EIEP peal 21,99 22, 27 22. B7|EIS peak -97. D6|EIEF peaj 20, 99 21. 15 20. 93]EIS peak -04, 21
Min (dBm 6, 52 9. 30 9. 6]Hin(dPm) -586, 08|Min (dBm) 4. B2 4. 74 E. 92|Min (dPm) =74, 57
Test LTE2 TEF Test |LTEZ TIS| Test LTE4 TRP Test |LTE4 TIS
FEesult 18650 18300 18150] Result 8900 Fesult 20000 20175 20350] Result 2175
Frequency 1855 1580 1905|Frequency 1960|Frequency 1715 1732.5 1750 Frequency  21532.6
EW 10K 10N 10K BW 100 EW 10N 10K 10K EW 10K
TEF {dBm) 17. 76 18. 46 18. 28|TI5(dBm) -91. 31|TRP (Pm) 18.5 18. 74 17. 95|TI5 (dBm) -90. 23
NHFEF (dEq 17. 76 18. 46 18. 28|NHPIS(dBq -91. 31|NHPRF (dEq 18.5 18. 74 17. 95|NHPIS(dBy -90. 23
MAX (dBm) 22. 75 22,94 23. 08|MAX (dPm) -96, 51|MAX (Pm) 22, 95 23. 28 22, 72|MAX (dPm) -04, 54
EIEP peal 22, 75 22,64 23. 08|EIS peak -96. 51|EIEP peal 22,95 23. 28 22. T2|EIS peak -04. 54
Min (dBm 9.3 3. 61 10, 23|Min(dBm) -20. 71{Min{dBm) 10. 29 12, 27 11. 54Min(dBm) -85, 31
Test [LTE13 TEF Test [LTE1S TI§ Test LTE&GE TEP Test [LTEGG TIS
FEesult 23230 Fesult 5230| Eesult 132022]  132420) 132822 Result BEBEG
Freguency TH Frequency To1)Frequency 1715 1755 1795 |Frequency 2155
EW 10K BW 100 EW 100 10K 10K EW 10K
TRF (dBm) 15, 43 TIS(dBm) -91, 98| TEP (Bm) 19. 05 19, 13 19. 29|TIS (dBm) -03. 47
NHFEF (dEq 18. 43 NHPIS (dBf -91. 98|WHPEF (dBq 19. 05 19. 13 19. 29|NHPIS(dBr -93. 47
Ma¥ (dBm) 20,91 MA¥ (dPm) -4, 35|MAX (Pm) 23. A5 23.91 24|MA¥ (dBm) -97.6
EIEP peal 20,91 EIS peak -94. 35|EIEF peal 23. B5 23.91 24|ETS peak -07. 6
Min (dBm 2,97 Wi (dPm) -5, A6|Min (dBm) 12. 31 12. 64 12. 94|Win (dBm) —-88. 3
Test LTE1Z TRF Test [LTE12 TI§ Test LTE17? TERF Test [LTE1T TIS
Result 23060 23095 23130 Result 5095] Result 23780 23790 223800] Result 5790
Frequency 703 706, 5 T10|Frequency 736, 5|Frequency o9 710 711|Frequency 740
EW 10K 10N 10K BW 100 EW 10N 10K 10K EW 10K
TEF (dBm) 17. 36h 18. 31 18, 74 TI5(dEm) -01, 44|TRP (Pm) 17. 61 18. 19 18. 35|TIS (dBm) -91. 19
NHFPEF (dEq 17. 26 138, 31 18. 74 NHPIS(dBf -91. 44|NHPRF (dEq 17. 681 15. 19 18. 35|NHPIS(dB -91.18
MA¥ (B 19. 85 20, 83 21, 34NAX (dPm) -94, 2|MAX (Pm) 20, 43 20,77 20. 96]MAX (dPm) -03. 74
EIEP peal 159, BE 20,83 21. 34EIS peak -94. 2|EIEF peal 20. 43 20,77 20.96]EIS peak -93. 74
Min (dBm) 4. 22 5,79 B, 54fMin(dPm) -78. T4Min (dPm) b. 04 A, 2 6. 07]Min (dPm) -7h. 58
Test LTEV1 TEFP Test [LTEY1 TIS
FEesult 133172]  133297] 133423 Result BRTAL
Freguency jalaks BE0. 5 6593)Frequency 634, 5
EW 10K 100 10K BW 100
TEP (dBm) 14, 43 16. 92 17. 09|TIS (dBm) -84, 07
NHFEF (dEq 14. 43 16, 32 17. 09|NHPIS(dBy| -84, 07
MAK (dBm) 16, 52 19, 33 19, 54 NAX (dBm) —-ah, 22
EIEP peal 16. 12 19, 33 19, B4|EIS peak -B6. 22
Min (dBm) 1. 96 3. 78 4, B5[Min(dBm) -46. 77
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Test WCDMA_TIT TRP Test [DMA IT T] Test WCDNA_ W TRF Test [ECDMA WV TI
Result 0262 3400 §53%8| Result 89500] Result 4132 4185 4233] Result 4410
Frequency 185Z.4 1880[ 1907, 599|Frequency 1960|Frequencs 326, 4 837 846, 599|Freguency B8
TRP (dFm) 17. 38 15, 42 18, 0ATIS (dBm) | -105. 85|TRP (dBm) 18. 07 18. 11 17. 12|TIS (dBm) | -105. 44
NHPRF {dEx 17. 38 18, 42 18. 0B|NHPIS(dBq] -105. 85|NHPRF (dBq 18. 07 18. 11 17. 12|NHPIS (B -105. 44
M (dPm) 22, 28 24,59 22, 81|MAY (dPm) | -111. 77|MAX (dBm) 1] 1] OIMAXY (dBm) 1]
EIEF peal 29, 28 2. 50 22, B1|EIS peak] -111. 77|EIEP peak 0 0 DIEIS peak 0
Min (dPm) 2. 22 2. 59 2. BIMin (dPm) -86, 56|Min(dBm) 1] 0 OIMin (dBm) 1]
Test GEMEE0 TRF Test [sMES0 TI] Test PCE TEFP Test PCS TIS
Eesult 128 180 2561| Fesult 180] Eesult 512 210 G61] Eesult alap !
Frequency 824, 2| B36.599] 848, 799 Frequency BB1. B89|Frequency 1850, 199 1909, 8 1580 |Frequency 1960
TRP (dFm) 28, A6 28, 7 28. T1|TIS(dPm) | —106. 32| TRF (dBm) 256. 4 25. 4 25. 83|TIS(dBm) | -102. 34
NHPRP (dEx 28, AA 28. 7 28, T1INHPIS (dB -106. 32|NHPRP (dBy 25. 4 25. 4 25, 83|NHPIS (dBq -102, 34
MAX (dPm) 31 37 31. 49 31, BEB|RESTAve 47, B2|MAX (dBm) 29, 77 29, 34 20, Y7|REETAve 45, 24
EIEF peal 31. 87 31. 49 31, E3|MaxPosRE] 51, 2B|EIREF peal 29, 77 29,34 29, 77| NaxPosRSE] 48, 63
Min (dFm) 12. 64 16. 23 17. 25|MaxPosSed -110. 25]Min (dBm) 20, 42 20, 34 20, 2|NaxPosSe -105. 73
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