FF 5G System Antenna Specification
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5G System Antenna
Requirement summary

Efficiency | Isolation | polarization | Directivity | Diagnosis
spec spec spec spec SPEC
LYy 617-960 MH:z
(x=1,2.3) | MINOL | 1710-2630 MH:
33005000 MHz
617-960 MH:
MM O2 1710-2690 MHz W05
3300-5000 MH:z
I-\'— i I-\' 4 - 3 -
Mo | 17102630 MH: Build in
L s L L I‘r‘“a. - l':'b: HES t':
=2 5010 . Verisca LAITIN
o 1710-2690 MH:z aND
33005000 MHz =204 B for i .
» e LU g
MmOl | E'jf 'ajj’l" =
WIE '.I.l.l.l .I.-EI.I'.:-'l.'I“a. E:':‘E-‘E
MIMO2 2.4-2.434 Gl
5.150-5 850 GHz
BT BT 2.4-2 484 GHz
TR¥1 5770-5925MH:
C-V2X
TR¥2 5§ 770-5925MH: =5 0%
GNSS 1561-1610MHz
GMES AHCP Driresction.a
(L1&15) 1175-1178MH:

GMNSS Active Antenna. LNA Gain=20dB,NF < 1.5

POC V=3.3V




Spoiler 5G Antenna

2D Dimension , Left Antenna

[— 00 020.0 Spoiler 5G Left Antenna,
Symmetric with Right Antenna
| FAKRA :MIMO Rosenberger: 59514]-102T4-D
/% \ . 41 : Rosenberger: TA-CCOVAL2
Z | W EREaM: 4229P
v EI L. e

0.

L

FAKRA:DIV Rosenberger: 59514J-102T4-B

\ . % 40 : Rosenberger: TA-CCOVAL2

66.5+0.3 120, 0+5.0




Spoiler 5G Antenna

2D Dimension , Right antenna

150.04+0.3

#120. 0+£5.

0

R = R

Spoiler 5G Right Antenna,
Symmetric with Left Antenna

FAKRA:DIV Rosenberger: 59514]-102T4-B

S I 77 FE3M:  4229P

\M—E

RV

+41 : Rosenberger: TA-CCOVAL2

FAKRA :MIMO Rosenberger: 59514]-102T4-D

\Dacar 107-2

#160.0+5.0

R4 : Rosenberger: TA-CCOVAL2



Spoiler 5G Antenna
VSWR and Isolation

Trl 522 swr 1.000/ ref 1.000 [F2]

7.00000 MHZ

. Q0000 MHz
GHz

. 6900000 GHz
3000000 GHZ
4. 2000000 GHz
. 0000000 GHz
4.4000000 GHz

G P = L

Ny e el o

R ¢

. 000 . 2 1. 000

[1 start 100 kHz IFBW 70 kHz Stop 6 GHz [



Spoiler 5G Antenna

Gain and Efficiency, 5G MAIN/DIV Antenna

Freq Effi Effi Gain Freq Effi Effi Gain Freq Effi Effi Gain Freq Effi Effi Gain Freq Effi Effi Gain
(MLIZ) %) (dB) {cIBi) (MHz) (%) (dB) (dBi) (MHz) (%) (dB) (dBi) (MHz) | (%) (dB) | (dBi) (MHz) | (%) (dB) (dBi)
610 44.38 -3.53 -0.13

620 514 | 289 0.15 1710 | 8258 | 083 409 2910 0681 )17 pS 3300 |44.67 |-3.5 [2.95 4250 |84.78 |-0.72 |4.88
630 58.7 -2.31 0.58 1730 65.33 -1.85 3.47 2330 [58.95 -2.3 2.91 ~

20 o7 0 RET T 5 Bl 83 e 50 s o T 3350 [50.81 [-2.94 |[3.17 4300 183.14 |-0.8 5. 04
650 66.06 -1.8 1.46 1770 78.39 -1.06 4.36 o0 e Lol |sag 3400 |64.56 |-1.9 |4.97 4350 183.76 |[-0.77 l4.82
660 63.25 -1.99 1.11 1790 67.15 173 3 46 : : :

570 59.06 .09 046 — — — = 2390 [69.97 |-1.55  [3.46 3450 |58.43 |-2.33 |4.58 4400 179.56 |-0.99 |4.82
2:2 2:;: izj gz; 30 —— e o 2410 [67.95 |-1.68 [3.14 3500 [52.54 |-2.8 |3.76 4450 175.31 FL.23 19
700 58.01 -2.37 0.87 1850 AL _1.48 3.43 A0 il e st 3550 [49.05 [-3.09 [3.45 4500 [65.22 |-1.86 [4.23
710 69.1 -1.61 1.78 1870 72.67 -1.39 3.37 2450 169.72 -1.57 3. 26 : : .
720 66.07 1.8 1.32 1890 71.41 -1.46 3.36 2470 |74. 34 -1.29 3.72 3600 147. 07 [3.27 |2.99 4550 67.24 [-1.72 ]4.65
T T T o0 | 70 | s | 3o 20 L Le po 3650 [52.21 [-2.82 [3.12 4600 |66.87 |-1.75 |4.85
750 72.73 -1.38 1.58 19390 207 25 227 2510 169.2 -1.6 3.85 3700 [56.89 |-2.45 |[3.26 4650 162.34 |-2.05 l4.59
5 s B 5 1950 84.56 -0.73 3.95 0 oo Tos s : : :
770 69.56 158 1.66 1970 86.6 -0.63 3.99 i i i 3750 162.05 [-2.07 |3.82 4700 161.53 |-2.11 |4.72
780 1.2 LA 2ol 1990 86.19 0-65 4.05 i (R T 3800 [66.58 |-1.77 |3.86 4750 159.93 |-2.292 l4. 76
790 81.92 -0.87 2.72 3010 — s 3o 2570 [78.31  |-1.06  [4.83 . . .
:?g 3223 _—10'185 ;'zz 2030 73.99 -1.31 3.58 2590 [67.54  [FL.7 4.27 3850 [79.67 |-0.99 |4.92 4800 [56.3 |-2.49 [4.46
820 70.98 149 2.2 2050 75.64 -1.21 3.25 2610 76.3 R 3900 [83.01 [-0.81 [5.2 4850 |54.43 [|-2.64 |4.23
830 63.86 -1.95 2.37 2070 74.57 =1l.27 3.27 2630 |75.74 -1.21 4.76 _

840 232> 272 176 2090 A6 [1.87 2.65 2650 |61.14 |-2.14 [3.99 5950 682 |71.65 .20 4500 |Pl-2s e 19 |56
850 47.33 -3.25 1.76 2110 56.68 _2.47 2.03 4000 [65.58 |-1.83 4. 14 —

560 vy =3, T — — — — 2670 [61.31 [-2.12 [3.84 4950 163.08 |2 4. 62
870 44.93 347 17 — — — — 2690 [66.82 |-1.75 |3.79 4050 169.78 [-1.56 |4.52 5000 |65.79 [-1.82 [4.92
880 44.68 3.5 1.45 . -2. .

890 47.83 -3.2 1.55 2170 59.6 225 2.5 4100 [63.05 2 3. 96

900 46.72 3.3 0.92 2190 65.31 -1.85 2.91 4150 167.31 |-1.72 l4.17

910 42.06 -3.76 -0.21 2210 68.08 -1.67 3.18

920 239 358 061 370 P o Ton 4200 |81.6 [-0.88 [4.86

930 43.54 -3.61 1.72

940 43.31 -3.63 1.46 2250 649 188 314

550 20.7¢ Y 577 2270 63.73 -1.96 3.11

960 40.29 -3.95 -0.01 2290 65.98 -1.81 3.16




Spoiler 5G Antenna
3D Pattern, 5G MAIN/DIV Antenna
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Spoiler 5G Antenna
Gain and Efficiency, 5G MIMO Antenna

Freq Effi Effi Gain ;’:q E;ﬁ Zf: (;a; Freq Effi Effi Gain Freq Effi Effi Gain
(MHz) (%) (dB) (dBi) (219;) = 3(20) 1 7(2 ) - 2( i) (MH2) %) (dB) (dB) " = = =
1710 [84.63 0. 72 5. 38 : [ : z g :
1730 70. 93 -1.49 4. 88 2210 |67. 98 b 3. 06 SH00 e 2 Bl £ 4250 [82.53 —-0. 83 5. 28
2230 [64.1 -1.93 2.89 3350 [65. 6 1. 83 3.11
1750 67. 57 -1.7 5. 06 L
] TR S R 100 7967 O =T 4300 |82. 65 0. 83 5.16
1770 80. 24 0. 96 5.76 o0 elos . 08 29 150 68. v 1' = 3' " 4350 [84. 34 -0. 74 5. 62
1790 70. 73 -1.5 5. 09 . —-1. .
310 = T =03 2290 |63.38 -1.98 3.15 4400 [81.18 -0. 91 5.29
: : : 2310  [65. 06 -1.87 3.52 3500 [61.77 -2.09 3.09 1150 |78 03 192
1830 |71.16 -1.48 5 2330 [56. 47 2. 48 3. 11 3550 |54.61 -2. 63 2.3 i ’
1850 65. 97 -1.81 4. 46 2350 62. 01 -2.08 3.54 3600 49. 78 -3. 03 1. 77 4500 68. 91 —1.62 4. 55
1870 62. 04 -2. 07 4.03 2370 [61.1 -2.14 3.58 3650 |52 9 84 1. 66 4550 |70. 47 —1.52 4.42
1890 64. 61 -1.9 4.9 2390 66. 82 —-1.75 3.91
L 4600 |67. 56 -1.7 4. 02
1910 [59.24 2, 97 3.79 2410 |67.62 1.7 3.9 3700 [54. 98 2.6 2. 24
— — = e 2130 |62 07 EWT 3.6 3750 160.99 -2 15 3 4650 |61.19 -2.13 3. 61
- —_ D s e 2450  |72.03 -1. 42 4.16 3800 [66. 63 -1.76 3. 42 4700 |61.57 -2. 11 & B
1970 79. 09 -1.02 4. 68 2470 [76.22 L1 fad 3850 |79.99 -0. 97 4.51 4750 160. 94 -2. 15 3.18
2490  [74.24 -1.29 4. 12
1990 86. 79 -0. 62 5. 16 3900 |83.43 -0. 79 4. 74 4800 [60. 24 —2.2 3.15
2510  [75.29 -1.23 4. 17
2010 74.59 -1.27 4. 69 5570 e e i 3950 66. 91 -1. 75 3.59 4850 57.8 9 38 2.99
2090 [ e Lo 2550 [81.34 0.9 41.53 4000 [61.75 -2.09 2.72 4900 |64. 64 —-1. 89 3. 29
2050 e CLo 499 2570 80. 83 -0.92 4. 44 4050 163. 73 -1.96 2.99
2070 74. 84 1. 26 4. 42 P =T W el ° . ° 4950 64 8 _1. 88 3. 43
2090 69. 08 -1. 61 3.94 2610 |79, 35 T 119 4100 ]56. 95 2. 44 2.75 5000 [65. 55 -1.83 3. 69
2110 [58. 87 2.3 2.78 2630  [74.85 -1.26 3.95 4150 162. 38 —2.05 3.36
2130 58. 3 -2. 34 2.53 2650 61. 42 -9 12 3.15 4200 77. 89 -1.09 4. 89
2150 64. 06 -1.93 2.9 2670  [60. 66 -2. 17 3.26
2170 58. 92 -2. 3 2.61 2690  [64.95 -1.87 3. 74




Spoiler 5G Antenna

3D Pattern, 5G MIMO Antenna
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D-Pillar 5G Antenna

2D Dimension , Left Antenna

60.0+0.3 #180.0+5.0

FAKRA:MIMO Rosenberger: 59514J-102T4-D

\ : Rosenberger: TA-CCOVALZ

Q Decar 107-2 Ll 8

o |1

S |2 D-Pillar 5G Left Antenna,

By o EIVR o .

= — Symmetric with Right Antenna
/ Dacer 107-2

FAKRA:DIV Rosenberger: 59514]J-102T4-B
£180, 045, 0 £#1 : Rosenberger: TA-CCOVAL2




D-Pillar 5G Antenna

2D Dimension , Right antenna

60.0+0. 3 #180.0+5. 0

Dacar 107-2

FAKRA:DIV Rosenberger: 59514]-102T4-B
41 : Rosenberger: TA-CCOVAL2

- FAKRA :MIMO Rosenberger: 59514J-102T4-D
"\"\ \Dugar 107-2 41 : Rosenberger: TA-CCOVAL2
e ]
< v D-Pillar 5G Right Antenna,
= L AR Symmetric with Left Antenna

#180.0+5.0




D-Pillar 5G Antenna

VSWR and Isolation

Trl 522 Swr 1.000/ ref 1.000

-50.00

[1 Start 100 kHz

617. 00000
. 00000
7100000
6900000
. 3000000
. 2000000
. 00p0000

Foun B RS

1.9650

Pod Pl Pod Pd b= P B

4751
7035

L0814
. 0263
. 4607
L0429
L1202

IFBWW 70 kHz

/ ref 1.000 [F2]

Stop 6 GHz o




D-Pillar 5G Antenna
Gain and Efficiency, 5G MAIN/DIV Antenna

Freq Effi Effi @aiim Freq Effi Effi Gain Freq Effi Effi Gain Freq Effi Effi Gain
(MHz) (%) (dB) (dBi) (K1) (%) (dB) (eI} (MHz) (%) (dB) (dBi)
(MHz) (%) (dB) (dBi) 10 m—— i o 2310 55.79 -2.53 2.79
610 42.49 3.72 142 : : : 2330 46.57 332 1.67 3800 |62. 42 2. 05 4. 18
620 49.99 -3.01 -0.94 ED o5 =246 288 2350 54.28 -2.65 2.09 3850  |71.01 1. 49 5. 09
630 57.64 -2.39 0.27 1750 51.93 -2.85 2.75 2370 51.93 -2.85 1.88
3900 74.3 -1.29 5.07
640 65.84 -1.81 1.31 1770 66.27 -1.79 4.2 2390 59.48 -2.26 2.59
£50 6307 EN 157 790 207 o7 s 2410 60.52 2.18 2.69 3950  [66.46 -1.77 4.65
. -2. . 7810 519 Y oo 2430 55.74 -2.54 2.35 1000 169, 22 16 183
670 53.98 -2.68 0.92 2450 66.45 -1.77 3.23
680 50.89 -2.93 0.56 1830 59.92 -2.22 3.57 2470 69.03 1.61 3.66 4050  |74. 67 -1.27 5.02
690 53.71 -2.7 0.76 1850 53.86 -2.69 3.03 2490 69.68 -1.57 3.83 4100 65. 12 -1.86 4. 99
700 56.22 2.5 1.17 1870 58.43 -2.33 3.39 2510 73.9 -1.31 4
710 68.53 -1.64 2.68 4150 65. 14 -1.86 4. 42
2 z z 1890 60.64 217 3.32 2530 82.91 -0.81 4.5
720 67.3 -1.72 2.89 2550 82.21 -0.85 4.58 4200 72.08 -1.42 4. 83
730 67.52 171 3.38 1910 >7.95 -2.37 2.9
- ) 2500 G508 0.7 &308 4250  [70. 46 -1.52 4.18
740 69.98 1.55 3.42 1930 78.16 1.07 4.14 2590 7246 14 421
750 77.02 =le1lS] 3.95 1950 75.82 -1.2 4.03 2610 8783 0.56 S 24 4300 67. 14 -1.73 3.78
;jg j‘;'i;’ ?:Z z'ii 1970 80.55 -0.94 413 2630 83.12 0.8 5.12 4350 |68. 64 1,63 3.72
: ik : R 2650 67.75 -1.69 43
780 80.92 0.92 3.5 1990 84.25 0.74 4.24 =T - T e 4400  [66.9 -1.75 3.9
- 2010 68.07 -1.67 3.35 : 21 0
790 93.07 0.31 4 5650 72.85 138 .86 4450 [65. 36 1. 85 3.94
800 92.7 -0.33 4.19 2030 71.62 -1.45 3.98 00 o~ e e
810 83.27 -0.8 3.92 2050 69.7 157 304 . . . 4500 58. 64 2o 32 3.48
520 — e T os 3050 60.85 -2.16 3.85
G o Ty T T 2090 64.74 -1.89 4.02 3150 50.8 2.94 2.94 4600  |60. 38 919 403
3200 41.61 -3.81 2.25
850 47.96 -3.19 1.31 2110 51.77 -2.86 3.16 4650  |55. 43 ~2. 56 3.88
860 45.92 -3.38 1.01 2130 55.67 -2.54 3.34 2250 437E =550 231
870 43.56 -3.61 0.87 3300 42.71 -3.69 2.01 4700 53.7 2.7 4. 11
: : : 2150 62.59 -2.03 3.73 3350 =158 By YT
880 43.25 -3.64 1.04 . . . 4750 50. 81 -2.94 3.92
890 46.47 -3.33 1.63 2170 263 249 3.21 3400 66.88 -1.75 4.06
500 Vi S T 2190 68.39 -1.65 4.04 3450 60.54 2.18 3.63 4800 [48.26 -3.16 3.76
910 48.4 -3.15 1.68 2210 64.64 -1.9 3.72 3500 55.79 -2.53 3.28 4850 47. 64 =8, 22 3.33
- 3550 52.6 -2.79 3.15
Zig iggz i?g 11 '162 2230 60.77 -2.16 3.3 - — o - 4900  [54.13 2. 67 3.73
940 44.89 -3.48 0.73 2250 6133 212 3.2 3650 51.41 -2.89 3.31 4950 54. 86 -2.61 3.69
2270 52.91 -2.76 2.74
950 40.42 -3.93 0.16 3700 54.49 2 SEED 5000  |55.77 -2. 54 3.48
960 43.48 -3.62 -0.67 2290 57.09 -2.43 3.13 3750 59.24 -2.27 3.76




D-Pillar 5G Antenna
3D Pattern, 5G MAIN/DIV Antenna

610.000MHz

1.4

. .-2.4
3.9

5.4

7.4

. 0.4

3300.000MHz

P

2.0
1.0

-0.5

-2.0

-4.0

-6.0

960.000MHz
0.7
W,
: 3.2
4.7
6.7
‘ 7 8.7
-10.7
4200.000MHz

1710.000MHz

4400.000MHz

2690.000MHz

2000.000MHz




D-Pillar 5G Antenna
Gain and Efficiency, 5G MIMO Antenna

Freq Effi Effi Gain Freq Effi Effi Gain
(MHz) (%) (dB) (dBi) (MHz) (%) (dB) (dBi)
1710 [84. 44 -0.73 1.24 2230 [73.94 -1.31 5.03
1750 68. 71 -1.63 3.51 B = =1
Ly s 19 R o2 2290  [71.93 -1.43 5. 36
1790 73.54 (o9 & 2310 |73.53 -1.34 5. 42
1810 77. 117 -1.13 4

2330 [62.56 2. 04 4.75
1830 76. 96 -1. 14 4.03

2350  [67.04 -1.74 5.2
1850 74. 02 -1.31 3.72

2370 [67.39 -1.71 5.25
1870 71. 74 1. 44 3.36

2390 |72.69 -1.39 5. 62
1890 70. 07 1. 54 3.23
1910 66. 45 -1.77 3. 27 R e b o7
1930 |[79.88 0. 98 4. 19 240 |jpreae ~L. 66 st
1950 ! 0. 76 119 2450  [73.03 -1.36 5.59
1970 35. 35 0. 69 4 2470 76. 99 -1.14 5.7
1990 90. 44 -0. 44 4. 26 2490 72.37 plod 5.37
2010 31.38 -0.9 3.89 2510 [69. 72 -1.57 5. 16
2030 78.08 -1.07 3. 62 2530  [84.12 -0. 75 5.93
2050 84. 15 -0. 75 4.08 2550 [74.63 -1.27 5.41
2070 79. 31 -1. 01 3. 87 2570 76. 36 —1.17 5. 33
2090 7138 -1.16 3. 55 2590  [68.28 -1.66 4.51
2130  |62.14 2. 07 3.4 2630  |75.38 -1.23 4. 34
2L 4 08 L8 Rl 2650  |60.98 -2. 15 2.93
2170 66. 16 -1. 79 4.08

2670 [62. 13 -2.07 2. 55
2190 74. 69 -1.27 4. 69

2690  [69.49 -1.58 2. 51
2210 78. 35 -1.06 5. 15

Freq Effi Effi Gain
(MHz) (%) (dB) (dBi)
3300 46.07 -3.37 1.51

3350 62.04 -2.07 3.17
3400 78.16 -1.07 3.98
3450 70.31 -1.53 3.33
3500 66.81 -1.75 3.24
3550 61.99 -2.08 2.48
3600 56.86 -2.45 2.27
3650 55.83 -2.53 2.02
3700 54.21 -2.66 1.37
3750 58.14 -2.36 1.67
3800 60.25 -2.2 2.1

3850 68.39 -1.65 2.53
3900 72.68 -1.39 2.66
3950 66.96 -1.74 2.42
4000 72.36 -1.41 2.83
4050 80.78 -0.93 3.58
4100 71.49 -1.46 3.29
4150 74.16 -1.3 3.48
4200 83.08 -0.81 3.79
4250 81.97 -0.86 3.95
4300 76.87 -1.14 3.92
4350 76.73 -1.15 3.82
4400 75.43 -1.22 3.51

4450 73.95 -1.31 3.49
4500 65.12 -1.86 3.21

4550 66.58 -1.77 3.17
4600 65.43 -1.84 3.62
4650 61.97 -2.08 3.51

4700 62.51 -2.04 3.61

4750 61.35 -2.12 3.43
4800 57.29 -2.42 3.25
4850 54.24 -2.66 3.3

4900 61.99 -2.08 3.96
4950 63.03 -2 3.92
5000 64.45 -1.91 3.99




D-Pillar 5G Antenna
3D Pattern, 5G MIMO Antenna
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SharkFin Left Antenna

2D Dimension

S9510K-40MT5-1 ‘ 595108-40MT5-B
505 10K-40MT5-K 5951 0K-40MT5-E 395 10K -40MT5-D

286. 940, 5

i .

0@ @

s

w44, 040, 3

BLE WIFI-2 SG-MIMD Vax-2 5G-DTY

SharkFin Left Antenna

12,640, 3

*44 040 3

=

59S10K-40MT5-1 ‘ 59S10K-40MT5-B

% 1440

59S10K-40MT5-E 59S10K-40MT5-D

WIFI 5G-MIMO Va2X-1 5G-Main

SharkFin Right Antenna

SharkFin Right Antenna is less a BLE antenna component than
SharkFin Left Antenna, others antenna components of SharkFin
right Antenna are the same with the SharkFin Left antenna.



SharkFin Left Antenna
VSWR and Isolation, 5G MAIN/DIV and 5G MIMO

ES071C Metwork Analyzer
1 Active Ch/Trace 2 Response 3 Stimulus 4 Mkr/Analysis 3 Instr State Resize

» r 511 swrR 1.000/ ref 1.000 _ L ef 1.000 [F2
- - } 11 . J - =y )

617. 00000 MHZ

. 00000 MHz . - 2 . :

00000 GHz 1. U-00 gl Print
00000 GHz 4 2

000000 GHZ

. 0000000 GHz

i
T B L R

Invert Image
OFF

Dump

Screen Image...

Multiport Test Set
Setup

Misc Setup |

Backlight
ON

Firmware
Revision

Service Menu |

Help

Return

[4" start 500 MHz

IFBW 70 kHz



SharkFin Left Antenna

Gain and Efficiency, 5G MAIN/DIV Antenna

frequency gain efficiency | efficiency

SMER(MHz) | 187R(dBi) | RER(dB) | (%)
617 -0.84 -3.97 40.08
647 -0.97 -3.69 42.8
677 -0.91 -4.25 37.62
697 -1 -4.37 36.57
698 -0.97 -4.34 36.78
718 -0.39 -3.87 41.04
738 -0.8 -4.66 34.23
758 -0.7 -4.66 34.17
778 -0.16 -4.48 35.67
798 0.32 -4.42 36.12
818 1.14 -3.82 41.54
838 1.06 -3.84 41.26
858 1.78 -3.82 41.5
878 1.95 -3.14 48.57
898 1.99 -3.17 48.24
918 2.46 -2.2 60.2

frequency gain efficiency | efficiency frequency gain efficiency | efficiency
SE(MHz) | 18a5(dBi) | ZEE(dB) (%) SER(MHz) | ¥Eam(dBi) | 3%E(dB) (%)

938 2.25 -1.93 64.07 2250 2.57 -1.73 67.21
958 1.65 -2.44 57.05 2280 1.81 -1.69 67.69
978 2.52 -2.03 62.7 2310 1.51 -1.95 63.83
1710 1.15 -1.91 64.47 2340 1.23 -1.86 65.11
1740 0.71 -1.92 64.22 2370 0.91 2 63.17
1770 1.3 -2.01 62.9 2400 1.69 1.7 67.66
1800 1.94 -1.82 65.73 2430 1.56 -1.96 63.66
1830 1.36 -2.18 60.49 2460 1.83 -1.82 65.81
1860 1.68 -1.7 67.53 2490 2.48 -1.46 71.43
1890 2.07 -1.92 64.34 2520 2.82 -1.67 68.08
1920 2.54 -1.72 67.32 2550 2.41 -1.92 64.29
1950 2.34 -1.57 69.59 2580 2.31 -1.92 64.29
1980 2.65 S e 2610 3.04 -1.59 69.39
2010 1.83 1 i oe 2640 3.06 1,81 65.93
2040 2.42 -1.53 70.27

2070 2.26 -1.78 66.38 ;%8 g:gg _1261 7 2;:(55;
2100 2.46 -1.56 69.78 = >ca 43 =195
2130 2.08 -1.98 63.35 = o =T —=
2160 2.3 1.9 64.53 ' : :
2190 2.49 -1.44 71.73

2220 2.76 -1.61 69.01




SharkFin Left Antenna

Gain and Efficiency, 5G MAIN/DIV Antenna

frequency gain efficiency | efficiency

SER(MHz) | 1BF5(dBi) | 3WER(dB) (%)
4400 1.97 -1.71 67.44
4450 3.11 -1.27 74.71
4500 3.18 -1.46 71.41
4550 3.35 -14 72.52
4600 3.73 -1.08 77.98
4650 3.83 -0.97 80.02
4700 3.83 -1.29 74.25
4750 3.96 -1.26 74.89
4800 4.38 -1.26 74.9
4850 4.15 -1.41 72.35
4900 5.1 -1.25 74.93
4950 5.24 -1.19 76.09
5000 4.81 -1.66 68.26

frequency gain efficiency | efficiency
SMER(MHz) | 18a(dBi) | RER(dB) | (%)
3400 2.1 -1.46 71.42
3450 2.12 -1.29 74.32
3500 1.74 -1.6 69.15
3550 1.8 -1.48 71.16
3600 1.64 -1.52 70.44
3650 1.63 -1.44 71.74
3700 1 -1.65 68.43
3750 0.89 -1.66 68.27
3800 0.98 -1.6 69.24
3850 1.05 -1.9 64.55
3900 1.11 -1.94 64.04
3950 1.64 -1.63 68.74
4000 1.02 -1.88 64.82
4050 0.95 -1.98 63.36
4100 1.03 -1.94 63.91
4150 1.39 -1.65 68.45
4200 1.17 -2.15 60.92
4250 1.15 -2.09 61.77
4300 1.89 -1.46 714
4350 1.59 -1.91 64.34




SharkFin Left Antenna
3D Pattern, 5G MAIN/DIV Antenna

958MHz 1710MHz 2700MHz

3300MHz 4200MHz 3800MHz 5000MHz



SharkFin Left Antenna

Gain and Efficiency, 5G MIMO Antenna

frequency gain efficiency efficiency frequency gain efficiency efficiency
SMER(MHz)|  87(dBi) XE(dB) (%) SER(MHz)|  1H7(dBi) XE(dB) (%)
LAl Lt = is 2340 1.8 -2.79 52.58
1740 1.07 -2.29 58.97
1770 124 21.99 63.27 2370 1.77 -2.65 54.36
1800 1.02 -2.24 59.72 2400 1.16 -2.89 51.41
1860 0.75 -2.41 57.47
1890 151 -2.39 57.72 2460 1.26 -2.99 20.2
1920 2.14 -2.3 58.95 2490 1.72 -2.49 56.34
1950 2.13 -2.35 58.25 2520 1.81 -2.67 54.13
1980 2.54 -2.25 59.62
5010 511 204 59,77 2550 1.24 -3.27 47.15
2040 2.35 -2.33 58.45 2580 1.47 -2.89 51.43
2070 2.67 -2.42 57.29 2610 1.93 -2.62 54.72
2100 2.93 -2.48 56.46
5130 > 88 557 55 31 2640 1.72 -2.83 52.15
2160 2.57 -2.6 54.91 2670 2.02 -2.89 51.44
2190 2.85 -2.39 57.69 2700 291 25 56.26
2220 3.19 -2.66 54.19
5550 336 538 t7 8 3300 241 -1.78 66.35
2280 1.75 -2.73 53.34
2310 1.38 -3.01 50.05




SharkFin Left Antenna

Gain and Efficiency, 5G MIMO Antenna

frequency gain efficiency | efficiency

SEE(MHz) | 1BF5(dBi) | SER(dB) | REE(%)
3350 2.11 -1.76 66.76
3400 1.83 -1.82 65.76
3450 1.83 -1.74 66.98
3500 1.38 -2 63.17
3550 1.15 -2.18 60.5
3600 0.84 -2.22 60.03
3650 1.43 -1.84 65.5
3700 0.89 -2.12 61.33
3750 0.8 -2.5 56.21
3800 1.27 -2.04 62.55
3850 0.73 -2.78 52.67
3900 0.7 -2.95 50.69
3950 0.74 -2.83 52.15
4000 0.81 -2.32 58.62
4050 0.1 -2.85 51.93
4100 0.15 -2.83 52.16

frequency gain efficiency | efficiency
SMER(MHZ) | 187R(dBi) | REE(dB) | (%)
4150 0.56 -2.62 54.64
4200 0.9 -2.58 55.26
4250 0.17 -3.29 46.84
4300 1.32 -2.01 62.96
4350 1.79 -1.89 64.76
4400 1.79 -2.12 61.37
4450 3.28 -1.45 71.59
4500 3.42 -1.6 69.11
4550 3.85 -1.3 74.07
4600 3.97 -1.34 73.46
4650 4.59 -0.83 82.69
4700 4.39 -1.23 75.33
4750 4.39 -1.16 76.64
4800 4.54 -1.26 74.84
4850 4.28 -1.41 72.21
4900 5.28 -1.13 77.05
4950 5.14 -1.21 75.68
5000 4.82 -1.52 70.44




SharkFin Left Antenna
3D Pattern, 5G MIMO Antenna

3800MHz 4200MHz 5000MHz



SharkFin Left Antenna
VSWR of C-V2X Antenna, Isolation of C-V2X VS. 5G

E3071C Metwork Analyzer
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SharkFin Left Antenna

Gain and Efficiency, C-V2X Antenna

frequency gain efficiency efficiency

BRE(MHz)  1#35(dBi) RE=(dB) (%)
5850 2.59 -2.17 60.67
5855 2.64 -2.14 61.1
5860 2.81 -2.03 62.63
5865 2.94 -1.94 64.03
5870 2.96 -2.01 62.94
5875 2.84 -2.12 61.37
5880 2.9 -2.06 62.26
5885 2.85 -2.07 62.04
5890 2.67 -2.2 60.21
5895 2.68 -2.13 61.24
5900 2.58 -2.11 61.58
5905 3.14 -2.36 58.06
5910 3.68 -2.58 55.26
5915 3.61 -2.67 54.04
5920 3.65 -2.7 53.67
5925 3.64 -2.68 53.96
5930 3.58 -2.73 53.37




SharkFin Left Antenna
3D Pattern, C-V2X Antenna

5850MHz 5890MHz



SharkFin Left Antenna
2D Pattern, C-V2X Antenna
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SharkFin Left Antenna
VSWR of WIFI Antenna, Isolation of WIFI VS. 5G MAIN

E507T1C Metwork Analyzer
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SharkFin Left Antenna

Gain and Efficiency, WIFI Antenna

frequency gain efficiency efficiency
$ER(MHz) t8zm(dBi) XY= (dB) (%)
2400 0.98 -3.43 45.44
2410 1.27 -3.22 47.67
2420 0.99 -3.53 44.39
2430 0.86 -3.7 42.62
2440 1.13 -3.48 44.83
2450 0.91 -3.71 42.61
2460 1.07 -3.54 44.24
2470 1.44 -3.18 48.09
2480 1.48 -3.06 49.46
2490 1.33 -3.14 48.58
2500 1.64 -2.81 52.36
5150 418 -0.89 81.55
5200 3.77 -1.33 73.61
5250 3.83 -1.32 73.73
5300 3.89 -1.04 78.68
5350 3.84 -1.34 73.49
5400 4.11 -0.97 80.04
5450 3.61 -1.25 74.99
5500 3.31 -1.69 67.81
5550 3.68 -1.33 73.66
5600 3.65 -1.45 71.59
5650 2.92 -2.11 61.52
5700 3.31 -1.79 66.26
5750 3.04 -1.98 63.46
5800 1.95 -2.97 50.47




SharkFin Left Antenna
3D Pattern, WIFI Antenna

2450MHz 5550MHz



SharkFin Left Antenna

Gain and Efficiency, 5G MIMO Antenna

frequency gain efficiency | efficiency

SEE(MHz) | 1BF5(dBi) | SER(dB) | REE(%)
3350 2.11 -1.76 66.76
3400 1.83 -1.82 65.76
3450 1.83 -1.74 66.98
3500 1.38 -2 63.17
3550 1.15 -2.18 60.5
3600 0.84 -2.22 60.03
3650 1.43 -1.84 65.5
3700 0.89 -2.12 61.33
3750 0.8 -2.5 56.21
3800 1.27 -2.04 62.55
3850 0.73 -2.78 52.67
3900 0.7 -2.95 50.69
3950 0.74 -2.83 52.15
4000 0.81 -2.32 58.62
4050 0.1 -2.85 51.93
4100 0.15 -2.83 52.16

frequency gain efficiency | efficiency
SMER(MHZ) | 187R(dBi) | REE(dB) | (%)
4150 0.56 -2.62 54.64
4200 0.9 -2.58 55.26
4250 0.17 -3.29 46.84
4300 1.32 -2.01 62.96
4350 1.79 -1.89 64.76
4400 1.79 -2.12 61.37
4450 3.28 -1.45 71.59
4500 3.42 -1.6 69.11
4550 3.85 -1.3 74.07
4600 3.97 -1.34 73.46
4650 4.59 -0.83 82.69
4700 4.39 -1.23 75.33
4750 4.39 -1.16 76.64
4800 4.54 -1.26 74.84
4850 4.28 -1.41 72.21
4900 5.28 -1.13 77.05
4950 5.14 -1.21 75.68
5000 4.82 -1.52 70.44




SharkFin Left Antenna
VSWR of BT Antenna, Isolation of BT VS. 5G MAIN

ES071C Metwork Analyzer
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SharkFin Left Antenna

Gain and Efficiency, BT Antenna

frequency gain efficiency efficiency

S (MHz) 1875 (dBi) 2 (dB) R (%)
2400 1.57 -2.34 58.32
2410 1.36 -2.54 55.72
2420 1.13 -2.73 53.32
2430 1.25 -2.63 54.55
2440 1.07 -2.77 52.87
2450 1.01 -2.81 52.35
2460 1.41 -2.49 56.36
2470 1.45 -2.61 54.79
2480 1.47 -2.73 53.3
2490 2.11 -2.26 59.41
2500 1.85 -2.7 53.72




SharkFin Left Antenna
3D Pattern, BT Antenna

2400MHz 2500MHz



GNSS Active Antenna

2D Dimension
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GNSS Active Antenna
Gain Output VSWR, GNSS LNA

E5071C Network Analyzer
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GNSS Active Antenna
P1dB, GNSS LNA
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GNSS Active Antenna
Working Current, GNSS LNA
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GNSS Active Antenna
NF, GNSS LNA
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GNSS Active Antenna
Antenna RHCP, GNSS Antenna L1 Band
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GNSS Active Antenna

Antenna AR , GNSS Antenna L1 Band
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GNSS Active Antenna
Antenna RHCP, GNSS Antenna L5 Band
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GNSS Active Antenna
Antenna AR , GNSS Antenna L5 Band
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GNSS Active Antenna
GNSS Antenna Efficiency

Antenna Efficiency
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GNSS Active Antenna
3D Pattern

1561MHz 1575MHz 1610MHz
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