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Antenna Structure & Placement

Ant No. Operating Band Type Material Feeding Dimension
Ant 1 WiFi Dual Band / BT PIFA FPC Cable 30(L) x 31(W) x 0.15(T) mm3
Ant 2 WiFi Dual Band / BT PIFA FPC Cable 30(L) x 31(W) x 0.15(T) mm3
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Case 1

_ Tilt angle of lens Rotation angle of lens holder

Case 1
Case 2
Case 3
Case 4
Case 5

0 degree
Middle angle
Middle angle

Max angle

Max angle

0 degree
0 degree
180 degree
0 degree
180 degree
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Case 1 : Return Loss— Ant 1

P S22 Log Mag 10.00de/ ref 0.000dE [F2]
50. 0

1 2.4000000 GHEZ -11.073 dB

2 2.53000000 GHZ -11.031 dB

3 5.1500000 GHZ -23.808 de

4

= 5. 8500000 GHz -11.795 dB

1 Start 2 GHz IFBW 70 kHz Stop 6 GHz =0 e
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Case 1 : Return Loss — Ant 2

P 511 Log Mag 10. 00de,/ ref 0.000de [F2]
9 }
2.4000000 GHZz -10. 3268 dB
2. 3000000 GHZ -10.925 dB
5.1500000 GHZ -20.783 dBe
5. 8500000 GHZ -10.198 de

Start 2 GHz TFBW 70 kHr Stop 6 GHz =g
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Case 1 : Isolation— Ant 1 & Ant 2

P 521 Log Mag 10.00de,/ ref 0.000de [F2]
50. 0
2.4000000 GHZz -13.3231 de
2. 5000000 GHZ -13.110 dB
3. 1500000 GHZ -19.107 dB
5. B500000 GHZ -24.976 dB

1 Start 2 GHz IFBWY 70 kHz Stop 6 GHz =0
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4G/BT

Radiation Pattern — Ant 1 @WiFi

Case 1
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Radiation Pattern — Ant 1 @W.iFi 5G

Case 1
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4G/BT

Radiation Pattern — Ant 2 @WiFi

Case 1
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Radiation Pattern — Ant 2 @W.iFi 5G

Case 1
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Case 2

_ Tilt angle of lens Rotation angle of lens holder

Case 1
Case 2
Case 3
Case 4
Case 5

0 degree
Middle angle
Middle angle

Max angle

Max angle

O degree
0 degree
180 degree
0 degree
180 degree
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Case 2 : Return Loss— Ant 1

P S22 Log Mag 10.00de/ ref 0.000de [F2]
5 . )

1 2.4000000 GHz -10.718 dB

2 2.5000000 GHz -11. 289 dB

3 5.1500000 GHz -23.643 dB

a4

> 3. 8300000 GHZz -10. 392 OB

Start 2 GHz TFBW 70 kHz Stop 6 GHz (=% [
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Case 2 : Return Loss — Ant 2

P 511 Log mag 10.00de/ ref 0O.000de [F2]
- ]
2.4000000 GHZ -16.855 dB
2. 5000000 GHZ -10. 862 dB
3. 15300000 GHZ -17.142 OB
3. 8500000 GHZ -15.699 dB

Start 2 GHz TFBW 70 kHz Stop & GHz (=0 [l
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Case 2 : Isolation— Ant 1 & Ant 2

Log Mag 10.00de/ ref 0.000dE [FZ]

2.4000000 GHZ -14.242 dB
2. 3000000 GHZ -14.112 OB
5. 1500000 GHZ -21.768 dB
5. 8500000 GHZ -25.688 dB

1 Start 2 GHz IFBWY 70 kHz Stop 6 GHz =R !
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4G/BT

Radiation Pattern — Ant 1 @Wi

Case 2
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5G

Radiation Pattern — Ant 1 @WiFi

Case 2
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4G/BT

Radiation Pattern — Ant 2 @WiF

Case 2

Y
LT
maeu
LT e,

SERRLCUM

YZ-Plane

YZ-Plane

XZ-Plane
XZ-Plane

Sy
T
T

et
2

Rt
K,
st

s
s

R

".‘{\:'\\Q
s
%

i

i

AR

o

! SIS
! £

et oy

i

o
o
T

R
s
Wi

"‘

.
e,
o

XY-Plane




5G

Radiation Pattern — Ant 2 @WiFi

Case 2
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Case 3

_ Tilt angle of lens Rotation angle of lens holder

Case 1
Case 2
Case 3
Case 4
Case 5

0 degree
Middle angle
Middle angle

Max angle

Max angle

O degree
O degree
180 degree
0 degree
180 degree
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Case 3 : Return Loss— Ant 1

P 522 Log Mag 10.00de/ ref 0.000de [F2]
b, ¥

1 2.4000000 GHz -11. de

2 2.5000000 GHz -11. de

3  5.1500000 GHz -20. de

4

> 3. 8300000 GHZ -12. dB

Start 2 GHz TFBW 70 kHz stop 6 GHz =% [N
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Case 3 : Return Loss — Ant 2

P 511 Log Mag 10.00de/ ref 0.000de [F2]
95 ¥
2.4000000 GHz -11. 805 de
2. 3000000 GHz -10, 204 dB&
5.1500000 GHz -17. 500 de
5. 8500000 GHz -10.217 dB

Start 2 GHz TFBVY 70 kHz stop 6 GHz = [
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Case 3 : Isolation— Ant 1 & Ant 2

P 521 Log Mag 10.00de/ ref 0.000de [F2]
3 |

2.4000000 gHZ -15.214 dB&
2. 5000000 gHZ -15.738 dB
3. 1300000 GgHZ -22.416 dB&
5. 8500000 GHZ -29.148 dB

1 Start 2 GHz TFBWY 70 kHz Stop & GHz = [ea|!
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4G/BT

Radiation Pattern — Ant 1 @Wi

Case 3
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5G

Radiation Pattern — Ant 1 @WiFi

Case 3
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Radiation Pattern — Ant 2 @Wi

Case 3
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5G

Radiation Pattern — Ant 2 @WiFi

Case 3
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Case 4

_ Tilt angle of lens Rotation angle of lens holder

Case 1
Case 2
Case 3
Case 4
Case 5

0 degree
Middle angle
Middle angle

Max angle

Max angle

O degree
O degree
180 degree
0 degree
180 degree
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Case 4 : Return Loss— Ant 1

P S22 Log Mag 10.00de/ ref 0.000de [F2]
3 ]

1 2.4000000 GHZ -11.537 dB

2 2.5000000 GHZ -12.850 de

3 5,1500000 GHZ -19.283 dB
4

= 5. 8500000 GHZ -14.590 dB

1 Start 2 GHz TFBW 70 kHz Stop & GHz (=0 [l
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Case 4 : Return Loss — Ant 2

P 511 Log Mag 10. 00de,/ ref 0.000de [F2]
= . )

1 2.4000000 GHZ -11.854 dB

2 2.5000000 GHZ -11.633 dB

3 5.1500000 GHzZ -24, 318 dB&

4

= 5. 8500000 GHZ -12.284 dB

1 Start 2 GHz IFBW 70 kHz stop 6 GHz = [aead
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Case 4 : Isolation— Ant 1 & Ant 2

P 521 Log Mag 10.00de,/ ref 0.000dE [F2]
3 ]

1  2.4000000 GHZ -15.495 d&

2 2.5000000 GHz -14,937 dB

3 5.1500000 GHz -22,950 d&
4

= 5. B300000 GHZ -31.537 dB

1 Start 2 GHz IFBW 70 kHz Stop 6 GHz [=0 ool
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4G/BT

Radiation Pattern — Ant 1 @Wi

Case 4

XZ-Plane YZ-Plane

XY-Plane

YZ-Plane

XZ-Plane

SERRLCUM




Radiation Pattern — Ant 1 @W.iFi 5G

Case 4
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4G/BT

Radiation Pattern — Ant 2 @Wi

Case 4
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5G

Radiation Pattern — Ant 2 @WiFi

Case 4
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Case 5

_ Tilt angle of lens Rotation angle of lens holder

Case 1
Case 2
Case 3
Case 4
Case 5

0 degree
Middle angle
Middle angle

Max angle

Max angle

O degree
O degree
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Case 5 : Return Loss— Ant 1

P 522 Log Mag 10.00de/ rRef 0.000de [F2]
50. 0
2.4000000 GHz -12.545 dB&
2. 3000000 GHz -12.403 de
3. 1500000 GHZ -18.665 d&
5. B500000 GHz -10.661 de

1 Start 2 GHz IFBWY 70 kHz Stop 6 GHz (= (=
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Case 5 : Return Loss — Ant 2

P =11 Log Mag 10.00de/ Ref 0.000dE [F2]
50.00

2.4000000 GHz -12.658
2.5000000 GHz -10.147
5.1500000 GHz -20.718
5. 8500000 GHz -10.974

1 Start 2 GHz IFBW 70 kHz Stop 6 GHz
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Case 5 : Isolation— Ant 1 & Ant 2

P 521 Log Mag 10.00de, ref 0.000de [F2]

2. 4000000 GHZ -14.739 OB
2. 3000000 GHZ -15.322 dB
5.1500000 GHZ -22.855% dB
5

8300000 gHZ -33. 310 dB&

1 Star 2 GHz TFBVY 70 kHz Stop 6 GHz [=w [eed
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4G/BT

Radiation Pattern — Ant 1 @Wi

Case 5
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Radiation Pattern — Ant 1 @W.iFi 5G

Case 5
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4G/BT

Radiation Pattern — Ant 2 @W

Case 5
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Radiation Pattern — Ant 2 @W.iFi 5G

Case 5
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Case 1 : Peak Gain & Efficiency

Frequency (MHz)  Peak Gain (dBi) Efficiency (%) Avg. Gain (dB)
2400 1.09 51.0 -2.92
2450 1.04 51.8 -2.86
2500 1.25 54.6 -2.63
5150 5.17 60.3 -2.20
5500 4.47 53.0 -2.76
5850 3.96 53.6 -2.71

a2

Frequency (MHz)  Peak Gain (dBi) Efficiency (%) Avg. Gain (dB)
2400 1.02 50.6 -2.96
2450 1.20 51.2 -2.91
2500 1.60 54.7 -2.62
5150 5.07 66.8 -1.75
5500 4.40 57.2 -2.43
5850 4.63 55.5 -2.56

SERRLCUM




Case 2 : Peak Gain & Efficiency

Frequency (MHz)  Peak Gain (dBi) Efficiency (%) Avg. Gain (dB)
2400 1.96 52.7 -2.79
2450 2.14 53.5 -2.72
2500 2.44 54.6 -2.63
5150 4.63 54.0 -2.71
5500 3.96 534 -2.72
5850 4.54 56.3 -2.50

a2

Frequency (MHz)  Peak Gain (dBi) Efficiency (%) Avg. Gain (dB)
2400 1.51 50.0 -3.00
2450 1.83 53.9 -2.69
2500 2.28 57.5 -2.41
5150 531 69.0 -1.61
5500 6.64 62.7 -2.03
5850 5.48 52.6 -2.79
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Case 3 : Peak Gain & Efficiency

Frequency (MHz)  Peak Gain (dBi) Efficiency (%) Avg. Gain (dB)
2400 2.06 52.8 -2.77
2450 2.21 55.6 -2.55
2500 2.11 60.0 -2.22
5150 5.07 62.3 -2.05
5500 4.79 58.1 -2.36
5850 5.17 56.0 -2.52

a2

Frequency (MHz) Peak Gain (dBi) Efficiency (%) Avg. Gain (dB)
2400 2.13 54.1 -2.67
2450 2.54 58.0 -2.36
2500 2.12 59.5 -2.25
5150 491 69.9 -1.56
5500 5.44 64.6 -1.90
5850 5.68 51.9 -2.85
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Case 4 : Peak Gain & Efficiency

Frequency (MHz)  Peak Gain (dBi) Efficiency (%) Avg. Gain (dB)
2400 3.18 56.0 -2.52
2450 3.13 58.7 -2.31
2500 3.38 62.3 -2.06
5150 5.50 57.5 -2.41
5500 4.35 57.2 -2.43
5850 3.99 60.4 -2.19

a2

Frequency (MHz)  Peak Gain (dBi) Efficiency (%) Avg. Gain (dB)
2400 2.27 54.3 -2.65
2450 2.18 59.7 -2.24
2500 2.37 63.3 -1.98
5150 5.33 60.3 -2.19
5500 5.43 58.8 -2.31
5850 4.74 53.8 -2.69
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Case 5 : Peak Gain & Efficiency

Frequency (MHz)  Peak Gain (dBi) Efficiency (%) Avg. Gain (dB)
2400 2.39 54.8 -2.61
2450 3.16 58.8 -2.31
2500 3.14 63.5 -1.98
5150 4.86 63.1 -2.00
5500 4.00 57.7 -2.39
5850 4.57 53.5 -2.72

a2

Frequency (MHz)  Peak Gain (dBi) Efficiency (%) Avg. Gain (dB)
2400 2.04 56.0 -2.52
2450 2.07 59.5 -2.25
2500 2.39 63.1 -2.00
5150 5.19 66.8 -1.75
5500 5.45 62.3 -2.05
5850 5.05 554 -2.57
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Peak Gain & Efficiency Comparison
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Ant 1 : Peak Gain & Efficiency Comparison

Ant 1
Peak Gain (dBi)

Frequency Case 1 Case 2 Case 3 Case 4 Case 5
(MHz)
2400 1.09 1.96 2.06 3.18 2.39
2450 1.04 2.14 2.21 3.13 3.16
2500 1.25 2.44 211 3.38 3.14
5150 5.17 4.63 5.07 5.50 4.86
5500 4.47 3.96 4.79 4.35 4.00
5850 3.96 4.54 5.17 3.99 4.57

Ant 1
Efficiency (%)

Frequency Case 1 Case 2 Case 3 Case 4 Case 5
(MHz)
2400 51.0 52.7 52.8 56.0 54.8
2450 51.8 53.5 55.6 58.7 58.8
2500 54.6 54.6 60.0 62.3 63.5
5150 60.3 54.0 62.3 57.5 63.1
5500 53.0 53.4 58.1 57.2 57.7

5850 53.6 56.3 56.0 60.4 53.5

T . S —




Ant 1 : Avg. Gain Comparison

Ant 1
Avg. Gain (dB)

Frequency

(MH2) Case 1 Case 2 Case 3 Case 4 Case 5
2400 -2.92 -2.79 -2.77 -2.52 -2.61
2450 -2.86 -2.72 -2.55 -2.31 -2.31
2500 -2.63 -2.63 -2.22 -2.06 -1.98
5150 -2.20 -2.71 -2.05 -2.41 -2.00
5500 -2.76 -2.72 -2.36 -2.43 -2.39
5850 -2.71 -2.50 -2.52 -2.19 -2.72

SERRCUM




Ant 2 : Peak Gain & Efficiency Comparison

Ant 2
Peak Gain (dBi)

Frequency Case 1 Case 2 Case 3 Case 4 Case 5
(MHz)
2400 1.02 1.51 2.13 2.27 2.04
2450 1.20 1.83 2.54 2.18 2.07
2500 1.60 2.28 2.12 2.37 2.39
5150 5.07 5.31 4.91 5.33 5.19
5500 4.40 6.64 5.44 5.43 5.45
5850 4.63 5.48 5.68 4.74 5.05

Ant 2
Efficiency (%)

Frequency Case 1 Case 2 Case 3 Case 4 Case 5
(MHz)
2400 50.6 50.0 54.1 54.3 56.0
2450 51.2 53.9 58.0 59.7 59.5
2500 54.7 57.5 59.5 63.3 63.1
5150 66.8 69.0 69.9 60.3 66.8
5500 57.2 62.7 64.6 58.8 62.3

5850 55.5 52.6 51.9 53.8 55.4

T . S —




Ant 2 : Avg. Gain Comparison

Ant 2
Avg. Gain (dB)

Frequency

(MH2) Case 1 Case 2 Case 3 Case 4 Case 5
2400 -2.96 -3.00 -2.67 -2.65 -2.52
2450 -2.91 -2.69 -2.36 -2.24 -2.25
2500 -2.62 -2.41 -2.25 -1.98 -2.00
5150 -1.75 -1.61 -1.56 -2.19 -1.75
5500 -2.43 -2.03 -1.90 -2.31 -2.05
5850 -2.56 -2.79 -2.85 -2.69 -2.57
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Pattern Comparison
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Ant 1 @ 2.4G_XZ-Plane (View 1)
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Ant 1 @ 2.4G_XZ-Plane (View 2)
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Ant1 @ 2.4G_YZ-Plane (View 1)
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Ant1 @ 2.4G_YZ-Plane (View 2)

SERRLCUM




Ant 1 @ 5G_XY-Plane
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Case 3

Case 2

Casel

=]
-_“-—___—ﬁ.ﬁﬂ.._”m.

Ant 1 @ 5G_XZ-Plane (View 1)
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Ant 1 @ 5G_XZ-Plane (View 2)
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Ant 1 @ 5G_YZ-Plane (View 1)
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Ant 1 @ 5G_YZ-Plane (View 2)

Case 3

Case 2

Casel

Case 4

SERRLCUM




Ant 2 @ 2.4G_XY-Plane
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Ant 2 @ 2.4G_XZ-Plane (View 1)
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Ant 2 @ 2.4G_XZ-Plane (View 2)
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Ant 2 @ 2.4G_YZ-Plane (View 1)
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Ant 2 @ 2.4G_YZ-Plane (View 2)
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Ant 2 @ 5G_XY-Plane
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Ant 2 @ 5G_XZ-Plane (View 1)
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Ant 2 @ 5G_XZ-Plane (View 2)
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Case 3
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Ant 2 @ 5G_YZ-Plane (View 2)
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Combined Radiation Pattern @ 2.4G_XY-Plane
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Combined Radiation Pattern @ 2.4G_XZ-Plane
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Combined Radiation Pattern @ 2.4G_YZ-Plane
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Combined Radiation Pattern @ 5G_XY-Plane
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Combined Radiation Pattern @ 5G XZ-Plane
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Combined Radiation Pattern @ 5G_YZ-Plane
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