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SPECIFICATION

MA240.LBI.001

MA240 Genesis 2 x LTE/GNSS 3in1
Adhesive Mount Combination Antenna
1* GNSS - GPS-GLONASS

2* 4G LTE 698 to 896/1710 to 2700MHz
Supports 3G Fall-back

IP67 Antenna

1* GPS-GLONASS: 2 meter RG-174 SMA(M)
2 * LTE: 2 meter Low loss NFC-200 SMA(M)ST
Dimensions: 205.8mm x 58mm x 12.4mm
RoHS Compliant
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1. Introduction

The MA.240 4G Genesis antenna is an omni-directional, fully IP67 waterproof external
M2M antenna for use in telematics, transportation and remote monitoring applications
worldwide. It is desighed to be mounted directly on glass or plastic in the interior of
vehicles.

Typical applications

- HD Video over LTE

- First Responder and Emergency Services

- Automotive Vehicle Tracking and Telematics

This unique antenna delivers powerful dual antenna technology for worldwide 4G LTE
bands at 700MHz/800MHz/1700MHz/1800MHz/2600MHz, plus GPS-GLONASS for
next generation location accuracy.

4G wireless applications demand high speed data uplink and downlink. High efficiency
and high gain antennas are necessary to achieve the required signal to noise ratio and
throughput required to solve these challenges. Taoglas also takes care to have high
isolation between the two LTE antennas to prevent self-interference. Low loss cables
are used to keep efficiency high over long cable lengths. In contrast, smaller LTE
antennas with poorer quality thinner cables will have much reduced efficiency and
isolation, which would lead to a large drop in system throughput or drops, and may
indeed not make a system connection at all.

The GPS-Glonass antenna has been carefully designed to work equally well on both
GPS and Glonass bands, leading to higher location accuracy and stability of tracking in

urban environments.

Finally, if your device requires USA LTE certification with an external antenna then the
MA240 is the ideal solution to pass approvals.

Cable length and connector types are customizable. Contact your regional Taoglas
sales office for support.
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2. Specification

GPS-GLONASS

GPS:1575.42+3 MHz

CEmEEr Freguaney GLONASS:1602+0.5 MHz

Passive Antenna Gain GL(();II\DliSéG(ZdBE;IdBl
VSWR 1.5:1 Max
Impedance 50Q
Cable 2 meters RG174 standard, fully customizable
Connector SMA(M), standard, fully customizable

LNA Electrical Properties

GPS:1575.42+3 MHz

CEmEEr FrEqUEney GLONASS:1602+0.5 MHz

Impedance 50 Ohm
VSWR < 1.5:1
Return Loss 10 dB Min.
Gain 3.3V 30dB
DC Power Input 3.3V
Noise Figure @3.3V 1.7dB
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4G/3G #1 Antenna

698~803 824~894 880~960 1710~1880 1850~1990 1920~2170 2490~2690 3410~3490

Frequency (MHz)

In free
space

On the
2mm ABS

base

On the

glass base

In free
space

On the
2mm ABS

base

On the

glass base

30cm
1M
2M
3M
5M
30cm
1M
2M
3M
5M
30cm
1M
2M
3M
5M
30cm
1M
2M
3M
5M
30cm
1M
2M
3M
5M
30cm
1M
2M
3M
5M

58.24
64.65
51.90
47.88
41.47
63.50
73.97
56.60
53.49
45.23
66.98
52.66
59.70
57.47

47.72

-2.37
-1.92
-2.87
-3.22
-3.85
-2.01
-1.32
-2.51
-2.75
-3.49
-1.88
-2.95
-2.38
-2.51

-3.36

56.13
57.39
46.53
45.93
38.78
33.06
51.78
29.34
27.18
22.87
26.43
47.32
23.27
21.58

18.28

-2.71
-2.46
-3.52
-3.56
-4.31
-4.90
-2.92
-5.42
-5.74
-6.50
-5.81
-3.28
-6.36
-6.69

-7.41

Efficiency (%)

53.67
48.73
46.74
43.42
36.45
39.97
44.03
34.82
32.32
27.09
29.96
35.07
26.09
23.80

20.30

Average Gain(dBi)

-2.88
-3.24
-3.48
-3.81
-4.56
-4.04
-3.62
-4.64
-4.97
-5.73
-5.27
-4.57
-5.87
-6.29

-6.96

76.47
62.52
62.79
55.53
43.44
69.58
63.30
57.11
50.22
39.51
63.52
53.47
52.25
46.05

36.15

-1.17
-2.05
-2.03
-2.56
-3.63
-1.59
-2.03
-2.44
-3.00
-4.04
-2.02
-2.81
-2.88
-3.43

-4.48

68.59
53.06
55.87
49.19
38.00
59.05
48.55
48.11
44.24
32.73
59.22
52.02
48.25
42.08

32.78

-1.67
-2.83
-2.55
-3.11
-4.23
-2.32
-3.21
-3.21
-3.58
-4.89
-2.29
-2.87
-3.18
-3.78

-4.86

62.96
48.63
51.48
45.01
34.87
54.39
46.18
44.46
38.88
30.11
60.07
50.64
49.10
42.68

33.26

-2.04
-3.19
-2.91
-3.50
-4.61
-2.65
-3.41
=353
-4.11
-5.22
-2.22
-2.98
-3.09
-3.70

-4.79

74.88
50.84
59.06
50.66
38.49
61.78
52.15
48.71
41.62
31.75
71.14
64.75
56.09
47.91

36.55

-1.27
-2.96
-2.30
-2.97
-4.16
-2.10
-2.85
-3.13
-3.82
-4.99
-1.48
-1.90
-2.52
-3.20

-4.38

SPE-14-8-084/B/JW

56.10
30.29
42.12
35.40
25.38
39.33
27.82
29.50
30.25
17.78
38.27
29.52
28.70
26.90

17.29

-2.53
-5.19
-3.78
-4.53
-5.98
-4.05
-5.56
-5.30
-5.26
-7.50
-4.17
-5.30
-5.42
-5.73

-7.62
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4G/3G #2 Antenna

698~803 824~894 880~960 1710~1880 1850~1990 1920~2170 2490~2690 3410~3490

Frequency (MHz)

In free space

On the 2mm
ABS base

On the glass
base

In free space

On the 2mm

ABS base

On the glass

base

30cm
1M

3M
5M
30cm
iM
2M
3M
5M
30cm
iM

3M
5M

30cm
iM
2M
3M
5M
30cm
iM

3M
5M
30cm
iM
2M
3M

5M

72.01
70.55
64.18
59.38
51.25
65.93
71.92
58.76
56.15
46.95
43.02
49.79
38.34
36.20
30.66

-1.46
-1.52
-1.96
-2.30
-2.94
-1.86
-1.44
-2.36
-2.54
-3.34
-3.76
-3.12
-4.26
-4.51
-5.24

45.99
56.19
42.21
37.78
31.84
36.48
52.85
34.28
31.80
25.27
18.05
15.28
17.81
16.54
12.52

-3.39
-2.53
-3.76
-4.25
-4.99
-4.41
-2.83
-4.67
-5.00
-6.01
-7.54
-8.39
-7.59
-7.92
-9.14

Efficiency (%)

34.09
39.21
29.69
27.57
23.14
26.86
31.51
23.40
21.72
18.25
11.86
8.64
10.33
9.59
8.06
Average
-4.75
-4.23
-5.35
-5.68
-6.43
-5.79
-5.26
-6.39
-6.72
-7.47
-9.36
-10.74
-9.96
-10.29
-11.05

73.58
66.54
60.55
53.47
41.89
60.26
62.46
49.55
44.39
34.28
37.76
38.20
31.05
27.82
21.48
Gain(dBi)
-1.44
-1.82
-2.29
-2.83
-3.89
-2.24
-2.10
-3.10
-3.57
-4.70
-4.28
-4.24
-5.13
-5.61
-6.73

68.59
52.25
33.71
29.71
22.94
38.12
48.02
31.05
29.14
21.13
27.71
35.24
22.58
20.43
15.35

-1.67
-2.84
-4.79
-5.34
-6.47
-4.27
-3.21
-5.16
-5.45
-6.84
-5.59
-4.55
-6.48
-6.92

-8.16

33.44
45.40
27.32
23.89
18.50
30.54
42.26
24.95
22.18
16.89
27.15
37.66
22.19
18.90
15.02

-4.84
-3.49
-5.72
-6.30
-7.41
-5.21
-3.79
-6.09
-6.61
-7.78
-5.70
-4.27
-6.58
-7.25
-8.27

63.58
59.01
50.17
42.78
32.70
56.90
59.79
44.87
38.32
29.24
58.38
63.96
46.02
39.31
29.99

-1.98
-2.31
-3.01
-3.70
-4.87
-2.46
-2.25
-3.49
-4.18
-5.35
-2.35
-1.95
-3.38
-4.07
-5.24

SPE-14-8-084/B/JW

38.76
33.16
29.20
24.46
17.59
32.33
34.38
24.37
20.40
14.68
30.74
32.37
23.13
18.78
13.94

-4.45
-4.98
-5.70
-6.45
-7.90
-5.34
-4.80
-6.59
-7.34
-8.79
-5.32
-4.90
-6.57
-7.53
-8.77
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Frequency (MHz)

30cm
iM

In free space 2M

On the 2mm

ABS base

On the glass
2M

base

taoglas

antenna _~h-|L|t|Dn-

698~803 824~894 880~960 1710~1880 1850~1990 1920~2170 2490~2690 3410~3490

3.61
2.84
3.11
2.78
2.14
3.09
2.30
2.59
2.49
1.62
1.04
0.78
0.54
0.27

-0.43

1.20
2.15
0.98
0.35
-0.40
-0.25
2.38
-0.57
-0.90
-1.85
-3.36
-3.92
-3.22
-3.55
-4.96

-0.05
0.02

-0.65
-0.98
-1.74
-0.95
-0.13
-1.55
-1.88
-2.64
-5.33
-6.55
-5.93
-6.25
-7.01

Peak Gain(dBi)

3.31
2.61
2.46
1.92
0.86
2.34
2.12
1.49
1.08
-0.11
0.57
1.42
0.99
-0.72
-1.89

3.41

1.74
-0.33
-0.89
-2.01
0.42

1.09
-0.47
-0.77
-2.15
-0.37
0.67
-1.26
-1.76
-2.94

-0.63
1.08
-1.50
-2.09
-3.19
-0.30
0.81
-1.17
-1.79
-2.87
0.31
1.21
-0.57
-1.37
-2.26

3.01
3.26
1.98
1.28
0.12
2.97
3.11
1.94
1.26
0.08
3.15
4.22
2.12
1.43
0.26

0.43
-0.68
-0.82
-1.57
-3.02
-0.92
-0.32
-2.17
-2.92
-4.37

0.82

1.80
-0.43
-0.97
-2.63

MECHANICAL

Antenna Dimensions

Housing

Ingress Protection Rating
Weight

ENVIRONMENTAL

Operation Temperature
Storage Temperature

Humidity

205.8 x 58 x 12.4mm

PC+ABS Alloy

-40°C to 85°C
-40°C to 90°C

IP67
250g

Non-condensing 65°C 95% RH

SPE-14-8-084/B/JW
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LTE BANDS
Band Number LTE/LTE- Advanced /WCDMA/HSPA.HSPA+

Uplink Downlink MIMO 1 MIMO 2
1 UL: 1920 to 1980 DL: 2110 to 2170 x v
2 UL: 1850 to 1910 DL: 1930 to 1990 v v
3 UL: 1710 to 1785 DL: 1805 to 1880 v v
4 UL: 1710 to 1755 DL: 2110 to 2155 v v
5 UL: 824 to 849 DL: 869 to 894 v v
7 UL: 2500 to 2570 DL:2620 to 2690 v v
8 UL: 880 to 915 DL: 925 to 960 x v
9 UL: 1749.9 to 1784.9 DL: 1844.9 to 1879.9 v v
11 UL: 1427.9 to 1447.9 DL: 1475.9 to 1495.9 % %
12 UL: 699 to 716 DL: 729 to 746 v v
13 UL: 777 to 787 DL: 746 to 756 v v
14 UL: 788 to 798 DL: 758 to 768 v v
17 UL: 704 to 716 DL: 734 to 746 (LTE only) v v
18 UL: 815 to 830 DL: 860 to 875 (LET only) v v
19 UL: 830 to 845 DL: 875 to 890 v v
20 UL: 832 to 862 DL: 791 to 821 v v
21 UL: 1447.9 to 1462.9 DL: 1495.9 to 1510.9 % %
22 UL: 3410 to 3490 DL: 3510 to 3590 % v
23 UL:2000 to 2020 DL: 2180 to 2200 (LTE only) x v
24 UL:1625.5 to 1660.5 DL: 1525 to 1559 (LTE only) v v
25 UL: 1850 to 1915 DL: 1930 to 1995 v v
26 UL: 814 to 849 DL: 859 to 894 v v
27 UL: 807 to 824 DL: 852 to 869 (LTE only) v v
28 UL: 703 to 748 DL: 758 to 803 (LTE only) v v
29 UL: - DL: 717 to 728 (LTE only) v v
30 UL: 2305 to 2315 DL: 2350 to 2360 (LTE only) v v
31 UL: 452.5 to 457.5 DL: 462.5 to 467.5 (LTE only) X x
32 uL: - DL: 1452 - 1496 x x
35 1850 to 1910 v v
38 2570 to 2620 v v
39 1880 to 1920 v v
40 2300 to 2400 v v
41 2496 to 2690 v v
42 3400 to 3600 % v
43 3600 to 3800 % %

SPE-14-8-084/B/JW Page 8 of 64
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3. Antenna Characteristics

3.1 GPS-GLONASS Antenna
3.1.1 Test Setup
H-plane E-plane

3.1.2 GPS-GLONASS Return Loss

1 Active ChiTrace 2 Resporce 3 Shimulus 4 MiafAnakests 5 Inshe State
(M 11 Log Mag 10.00d07 Kaf Gooodd (11 D/M]
50,00

1 1,5754000 GHz -23.36F o2
2 1.5580000 gHz -15.71% o8
3 10000000 OHr -3.SLE OB
“0.00 %) GHz =k FEL - de
S 1.5701053 gHz -Low0od 42
& 1.BEdlavl aHe -0l d2
FO1l.E0MFY dhr 100000 d8
.00 |wE 1 E0RERET GHE - ~10.000 dB

1000

000

10.00

Return Loss : -32.9dB @ 1575.42MHz

Return Loss : -39.5 dB @ 1602MHz

SPE-14-8-084/B/JW Page 9 of 64
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3.1.3 GPS-GLONASS Smith Chart

1 Active ChfTrace 2 Resporee 5 SHmukes 4 Miclanalwsis S Instr Skaka
FOEE 911 Smith (Repx) Szale L0000 [ om]

1 L.5754300 g4z
¢ L.5Eal0l] GHr
T L E0H00D GHz
4 1.600000 GHz
£ 1.570005E GHE
& L.SB410RE GHE
.
3

L5918 =z
1.60344E7 GHT

Impedance : 48.9+j1.9 Ohm@ 1575.42MHz

Impedance : 50.9-j0.3 Ohm@ 1602MHz

SPE-14-8-084/B/JW Page 10 of 64
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3.1.4 GPS-GLONASS Gain Pattern

Gain pattern @ 1575.42MHz
Far-field amplitude of H.nsi

—
H

mI

Gain pattern @ 1602MHz

Far-field amplitude of H.nsi
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Gain Pattern Data

1575.42 MHz 1602 MHz
Angle(°)
E H E
-90 -2.65 -3.35 -10.17 -1.12
-76 -0.98 -1.65 -7.82 0.16
-60 -0.15 -0.23 -4.64 1.65
-46 0.94 0.64 -2.01 1.62
-30 1.85 0.49 -0.90 1.59
-16 2.03 0.39 -0.39 1.63
0 1.67 0.44 0.37 -0.10
16 0.82 -0.69 0.90 -1.31
30 -0.23 -2.91 0.89 -1.56
46 -1.38 -5.56 0.16 -3.28
60 -1.90 -6.83 -1.12 -5.34
76 -2.49 -9.09 -3.33 -5.26
90 -2.50 -9.82 -3.93 -5.24

3.1.5 GPS-GLONASS LNA Noise Figure

= Agilent  10:37:57 Jan 17, 2014 Noise Fiaure I Marker
. cCor]

DUT Amplifier Sys Downconv Off LO Freq 30 GHz Trig Free
Noise Figure Sideband LSB

Marker 1.60250 GHz

16.66
1.565 GHz

1.5758 GHz 1.7823 B 38.4616 dB
Markers 1.6825 GHz 1.7481 dB 288124 ag | Marker All Off

User Cal valid
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3.2 LTE Antennas

3.2.1 Test Setup

In free space On 2mm ABS base On the glass base

SPE-14-8-084/B/JW Page 13 of 64



3.2.2 LTE Antenna Return Loss

gtao glas

Setup in the free space with 2 meters cable length

antenna solutions

10 U / \“U \ W
15 f’ \\“
r’
20
= ==INIMO 1
-25 .
= I ﬂ /"A\\ P N. ::':::g_-'j" loss
35 J\\ / H /’W'
40 / MN‘\,\
anal 8
-mﬁl}ﬂ 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 (MHz)
Setup on the 2mm ABS base with 2 meters cable length

0

T oo _

10 \ \.V W A\P‘J!
15 \

20
Z s '\ - ==MIMO_1
= N M /“\ :IMnI::g'fnloss
¥ /rv J \"'W\,,\

35 /\ ’N\'V
0 / | - Atk /

45 i ¥

.mm 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 (MHz)
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Setup on the glass base with 2 meters cable length

antenna solutions

f?J'VJT‘ T AAAAAA|
W \| W s,
W, Vi
\ ) v
| A -l
F, il M /\\
') \v\ ' ) v »ﬂﬁl

SPE-14-8-084/B/IJW
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3.2.3 LTE Antenna Efficiency
Antenna #1

100

==|n free s pace
==0n the 2mm AB S
==0n the glass

(%)
S

20

10

0
700 900 1100 1300 1500 1700 1900 2100 2300 2500 2700 2900 3100 3300 3500 (MHz)

Antenna #2

100

==In free s pace
==0n the 2Zmm AB 5
==0n the glass

=
.—--'-'J

2
f""'
|t

"
f
=~
_

=
g
€ |
-

10

0

700 900 1100 1300 1500 1700 1900 2100 2300 2500 2700 2900 3100 3300 3500 (MHz)
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3.2.4 LTE Antenna Average Gain

Antenna #1
15
==|n free s pace
13 ==(n the 2Zmm AB S
1 ==(n the glass
9
T
L]
3
1
1
3 A N
N ~d
-5 ¥ —
-7
-4
-11
A3
15
T00 900 100 1300 1500 1700 1900 2100 2300 2500 2700 2900 3100 3300 3500 (MHz)
Antenna #2
15
==|n free s pace
13 ==(n the 2Zmm AB S
1 ==(n the glass
9
T
)
]
1
-1
3 k I~
N \%M
M,
-7
Y
oW
1 ‘\-‘
13
15

T00 900 1100 1300 1500 1700 1900 2100 2300 2500 2700 2900 3100 3300 3500 {(MHz)
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3.2.5 LTE Antenna Peak Gain

Antenna #1
15 - -
==|n free s pace
13 ==0n the 2Zmm AB S
11 =0n the glass
9
T
5 -
ny —
1 A -\v/‘ —
1
-3
5
-7
-4
-1
13
15
T00 900 1100 1300 1500 1700 1900 2100 2300 2500 2700 2900 3100 3300 3500 (MHz)
Antenna #2
15
==|n free s pace
13 ==0n the Zmm AB S
11 ==0n the glass
g
i
5
3 A o
| | v | \
1 4 \
5 \
" \
-5
-7
-9
-1
13
15

700 900 1100 1300 1500 1700 1900 2100 2300 2500 2700 2900 3100 3300 3500 (MHz)
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3.2.6 Test Setup For Antenna Radiation Pattern (ETS Anechoic chamber)

In free space

SPE-14-8-084/B/IW Page 19 of 64
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3.2.7 2D Radiation pattern (Antenna #1 with 2M cable length in free space)

XY Plane

270 | 190 Y
240\"‘\\ 1 20 ==704MHz
—==824MHz
210~ | 150 —=880MHz
150 (dB)  —=960MHz

300,/

270 Y
240" 580N
\ ——1880MHz
210~/ | 150 ==2170MHz

(dB)

180
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300,

420 ==2300MHz
-~ 7 —2500MHz

210/ | | 150 ==2700MHz
180 (dB)

XZ Plane

300, .60

190 X

420 ==T04MHz
—751MHz

=824 MHz
210~/ | | 150 ==880MHz
180 (dB)  —=960MHz
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\ a0
270 |

1 20 =1710MHz

: =1880MHZz
~—1990MHz
210~/ | 150 ==2170MHZz

240 2

&) 6 0
\
\
\
X kY

270 | 90 X

420 =—2300MHz

240
—2500MHz

—=2570MHz
210/ | | 150 —2700MHz
180 (dB)
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YZ Plane

300,
270 | Y
240 —T704MHz
\ —751MHz
~—824MHz
210~ 150 —880MHz
180 (dB)  ——960MHz

0
10—
330 30
300,
270 | Y
240\ —1710MHz
—1880MHz
~—1990MHz
—2170MHz
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300,
270 | Y

240" ~——2300MHz

\ ——2500MHz

—2570MHz

210~/ 150 —2700MHz

w

3.2.8 2D Radiation pattern (Antenna #2 with 2M cable length in free space)

XY Plane

300,/

270 | 190 Y

240" \ 120 —704MHz
==T751MHz
~——824MHz

21 o 1 50 —==880MHZz

1' 80 (dB)  «=960MHz
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X
0

330 .30

300,/
270 |

420 ==1710MHz

© 7 —=1880MHz
~—~1990MHz
210~ 150 —2170MHz
180 (dB)

240

e x

330 .30

/ A

/ )
/ ' "
/ \
/ / A\ \
/

270 | 190 v

120 ——2300MHz

240"
\ —2500MHz

—2570MHz
210/ | 150 —2700MHz
180 (dB)
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XZ Plane

300,/
270 |

==704MHz
=—751MHz
210~/ | 150 —=880MHz

180 (dB)  —=960MHz

240"

300, .60

270 | 90 X

240 120 —1710MHz

\ / ==1880MHz
—1990MHz
210~ 150 ==2170MHz

w
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330 .30

60

270 | 190 X

420 =—2300MHz

~ 7 —2500MHz
——2570MHz
210~ 150 —=2700MHz
180 (dB)

240"

YZ Plane

300 60

270 | 190 Y

420 —T04MHz
=751 MHz
—=824MHz
L] —880MHz
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/420 —1710MHz

: ——1880MHz
——1990MHz
210~ | | 150 ==2170MHz
180 (dB)

300, .60

270 |

240\““‘«\\ 420 ==2300MHz

==2500MHz

21 01 50 ==2700MHz
180 (dB)
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3.2.10 2D Radiation pattern (Antenna #1 with 2M cable length on the 2mm
ABS)

XY Plane

300, .60

270 | 190 Y

/" 120 —T04MHz

240"
| —751MHz

N\ —==824MHz
210~/ | 150 —=880MHz
150 (dB)  —=960MHz

300,
270 |

—=1710MHz
—=1880MH2z
w=1990MHz
210~/ | 150 ==2170MHz

240"
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3 0 0 fd
/
/ 7
/
/ /

270 |

240" 120 —2300MHz

© 7 —=2500MHz

—2570MHz

210 150 —2700MHz
180 (dB)

XZ Plane

&) 60
\

\

\

\

\

270 190 X

' 1 20 ==T04MHz
" =—=751MHz

~N | =824 MHZ
210~ | 150 —880MHz
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300, .60

270 |

1 20 ==1710MHz

/ —1880MHz
~—1990MHz
210~ 150 =—=2170MHz

240"

\ 66
270

/420 =—2300MHz

—2500MHz

—2570MHz

210~/ | | 150 ==2700MHz
o (dB)

240
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YZ Plane

60

Jlf 120 =T04MHz

" =751 MHz
=824 MHz
21 0 1 50 ==880MHz
]gg (dB) —=960MHz

240"

420 ==1710MHz

: —1880MHz
~=1990MHz
210~/ | 150 ==2170MHz
180 (dB)
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300,

270 | v
240\ ~—2300MHz
—2500MHz
—=2570MHz
—=2700MHz

3.2.11 2D Radiation pattern (Antenna #2 with 2M cable length on the 2mm
ABS)

XY Plane
300,/
270 | Y
5 40 \ ~=704MHz
=—=751MHz
~=824MHz
210~/ | 150 ==880MHz
180 (dB)  —=960MHz
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300,/ .60

270 |

420 =1710MHz

-7 —1880MHz
~—1990MHz
—2170MHz

240

180

300,/ .60

270 | 190 Y

240 W 120 ——2300MHz

——2500MHz
—2570MHz
210~/ 150 —2700MHz

w
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XZ Plane

Y/ 1 20 =704 MHz
==751MHz
~—824MHz
210~/ 150 ——880MHz
180 (dB)  —=960MHz

240"

\ 60
270 |

420 —1710MHz

" —1880MHz

~—1990MHz

21 01 50 ==2170MHz
180 (4B}

240

SPE-14-8-084/B/JW Page 36 of 64



§tao glas

antenna solutions

300, .60

270 | 190 X

420 =—2300MHz

—2500MHz
——2570MHz
210~ 150 ——2700MHz
180 (dB)

240

YZ Plane

300,/

==704MHz
=—751MHz
=8 24MHz
210~/ | 150 —880MHz

180 (dB)  «==960MHz

240
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270 |

420 =1710MHz

~ 7" —1880MHz
~—1990MHz
210~/ 150 —2170MHz

240 &

300 60

270 ':‘II‘ II‘I:‘ 90 Y

120 =—2300MHz
—=2500MHz
——2570MHz
210~/ | 150 ==2700MHz
180 (dB)

240
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3.2.13 2D Radiation pattern (Antenna #1 with 2M cable length on the glass)
XY Plane

300, .60

270 | 190 Y

120 =——T04MHz

240
\ —751MHz

=824 MHZz
21 o 1 50 —==880MHZz
180 (dB) ==960MHZz

300;‘_,/’" \\\_\60

270 |

120 =1710MHz

“ ) ==1880MHz

210° 1 50 —==2170MHz
180 (dB)
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60

420 ==2300MHz
© 7 —2500MHz

210~/ 150 =—=2700MHz

180

XZ Plane

) 60
\
\
\
\
\

270 | 190 X

420 =—T04MHz

—751MHz
~——824MHz
210~/ | 150 ——880MHz

240"
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60

1 29 ==1710MHz
——1880MHz
==1990MHz

150 —=2170MHz

(dB)

N 6 0
\
\
\
\ Y

420 =—2300MHz
~ 7 —2500MHz
—2570MHz

150 —2700MHz
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YZ Plane 0

300,

=704 MHz
==751MHz
—=824MHz
21 0 1 50 =8 80MHz
"1"56' (dB)  —=960MHz

270 |

==1710MHz
——1880MHz
~—1990MHz
210~/ 150 —=2170MHz
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\ 60
270 |

420 ==2300MHz

© 7 —2500MHz
—2570MHz
210 150 —2700MHz
180 (95

240

3.2.14 2D Radiation pattern (Antenna #2 with 2M cable length on the glass)

XY Plane

3.2.2

3 0 0 I 4 \\ B 0
/ \
! i
! 7. A
/ \
/ / ‘\ 3
/

270 | 2 Y

" 120 ——704MHz

240"\
—751MHz

210~ | 150 ==880MHz
180 (dB)  —=960MHz
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270 |

240"

210

180

330

210
180
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\ 60
90 v

420 =1710MHz
/ —1880MHz
~—1990MHz

150 —=2170MHz

(dB)

\ 60
0 vy

120 —2300MHz
-7 —2500MHz
—2570MHz

150 ==2700MHz
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XZ Plane

! 1 20 =7 04MHz
==751MHz
~—824MHz
210~/ 150 ——880MHz
180 (dB)  —=960MHz

" 420 —1710MHz

" —=1880MHz
~—1990MHz
210~ 150 ==2170MHz

180
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\ a0
270 |

420 =——2300MHz

==2500MHz
21 01 50 ==2T700MHZz
180 (dB)

240"

YZ Plane

300, .60

270 |

—=751MHz
—824MHz
20—, | 150 ==880MHz

180 (dB)  —=960MHz

240"
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\ 66
190 Y

420 —1710MHz

—1880MHz
~——1990MHz
210~/ | 150 —=2170MHz
(a0 (dB)

240"

) 6 0
\
\
\
\ Y

270 | 190 Y

/420 ==2300MHz

~—2500MHz

——2570MHz

210~/ | | 150 ==2700MHz
180 95

240"
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5.Packaging
SHRINK LINE
PE BAG
MA240 &
3M Double Side
Adhesives Hf“”ﬂﬁﬁﬁffv
PE bag
PACKING 1PCS/BAG
15PCS
@ "-’-’-’-”-ﬂ-
[
ul
Y «—— Box
1 2
. 350 .

SPE-14-8-084/B/JW Page 50 of 64



gtao glas

antenna solutions

6. Application Note (LTE ANTENNA Antenna)

The MA240 antenna measurement with difference cable length and difference

environments, the performance is shown as below,

6.1 In free Space
6.1.1 Return loss (ANTENNA_1 in free space)

0
5 t
10
A5
-20
i -25
-30
35t
==with 30 cm cable length
i ==yith 1 meter cable length
==with 2 meters cable length
o ==yith 3 meters cable length
50 | | | | [ | | | | , . ===\yith 5 meters cable length

600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3'0{}0 3200 3400 3600 3800 4000 (MHz)

6.1.2 Return loss (ANTENNA_2 in free space)

0
5t
A0 F
A5
-20
i -25
30
35
==with 30 cm cable length
el ==yiith 1 meter cable length
==with 2 meters cable length
a ==with 3 meters cable length
50 . | | . | { | | | . . ==with 5 meters cable length

600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 30-:)-:) 3200 3400 3600 3800 4000(MHz)
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6.1.3 Insertion loss (in free space)

0
==with 30 cm cable length
5 ==with 1 meter cable length
==with 2 meters cable length
A0 o ==\yith 3 meters cable length
==\ith 5 meters cable length
15
20
i 25 fin
-30 ey
35
A0
A3
-50

600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000(MHz)

6.1.4 Efficiency (ANTENNA_1 in free space)
100

=yith 30 cm cable length
with 1 meter cable length
ao =yyith 2 meters cable length
—nith 3 meters cable length
with 5 meters cable length

20
70
60 a *
\J A
Es0 \
AN
40
'\ '
/ O
Ty
20
10
1]

¥0OO 900 1100 1300 1500 1700 1900 2100 2300 2500 2700 2900 3100 3300 3500 (MHZzZ)
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6.1.5 Efficiency (ANTENNA_2 in free space)

100 - - . .
=\niith 30 cm cable length
==With 1meter cable lenath

90 —with 2 meters cable length |
=—nith 3 meters cable length |
80 ==\nith 5 meters cable length
70
\
&0
1 Fa |
—50 1 \
= Ii \
40 r
|
30 Wy
20 = \\
10 A
(1]

T0O 900 1100 1300 1500 1700 1900 2100 2300 2500 2700 2900 3100 3300 3500 (MHz)

6.1.6 Average Gain (ANTENNA_1 in free space)

5 - - - -
=ith 30 cm cable length
4 with 1 meter cable length
—ith 2 meters cable length
] =—ith 3 meters cable length
> —=With 5 meters cable length
1
o
i | A
g~ .
e _3 \
-4 W
5 ¥
WV Ny
6 \ N
-7
-8
-9
-0

FOO 900 1100 1300 4500 1700 1900 24100 2300 2500 2700 2900 3100 3300 3500 (MHZ)
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6.1.7 Average Gain (ANTENNA_2 in free space)

5 . - - -
=\niith 30 cm cable length

4 with 1meter cable length

3 ==0ith 2 meters cable length

2

1

0

=—ith 3 meters cable length
==\nith 5 meters cable length

—8- L] Vq

\
\
\
\

T00 900 1100 1300 1500 4700 41900 2100 2300 2500 2700 2900 3100 3300 3500 (MHz)

6.1.8 Peak Gain (ANTENNA_1 in free space)

10
=—fith 30 cm cable length
9 =ith 1 meter cable length
=—\With 2 meters cable length
& —with 3 meters cable length
7 =—=\ith 5 meters cable length
i1
5 -~
4
=~
s 2 f
1 / >
0 \
1 =
-2
-3
4
-5

J00 900 1100 1300 1500 1700 1900 2100 2300 2500 2700 2900 3100 3300 3500 (MHzZ)
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6.1.9 Peak Gain (ANTENNA_2 in free space)

10 r T r T
=\nith 30 cm cable length
9 with 1meter cable lenath
g =—nith 2 meters cable length
=—nith 3 meters cable length
T =ith 5 meters cable length
[i]
5
4
3
g > N .
] \
0 AW
-1
-2
3 \
) WV,
5 14

T0O 900 1100 1300 1500 1700 1900 2100 2300 2500 2700 2900 3100 3300 3500 (MHz)

6.2 On 2mm ABS Base
6.2.1 Return loss (ANTENNA_1 on the 2mm ABS)

0 7&?
. ~ M= o -y
10 W
15
-20
i -25
-30
-35
==with 30 cm cable length
40 —=uwith 1 meter cable length
==with 2 meters cable length
43 ==with 3 meters cable length
50 ==with 5 meters cable length

600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000(MHz)
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6.2.2 Return loss (ANTENNA_2 on the 2mm ABS)

==with 30 cm cable length
==with 1 meter cable length
==with 2 meters cable length
==with 3 meters cable length
==with 5 meters cable length

600 800

1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000(MHz

6.2.3 Insertion loss (on the 2mm ABS)

0

5

10

33

A0

45

==with 30 cm cable length
—with 1 meter cable length
==with 2 meters cable length
==with 3 meters cable length
==with 5 meters cable length

600 800

1000

1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000(MHz)
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6.2.4 Efficiency (ANTENNA_1 on the 2mm ABS)

100
a0
20
7O

60
50

(%)

40

30

20

10

0

100

(")

20

10

0
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—with 30 cm cable length

==ith 1 meter cable length

==\8ith 2 meters cable length

=\nith 3 meters cable length

==\nith 5 meters cable length

&=

v
WA
Vv

|

5?@

T0O 900 1100 1300 1500 1700 1900 2100 2300 2500 2700 2900 3100 3300 3500 (MHZzZ)

6.2.5 Efficiency (ANTENNA_2 on the 2mm ABS)

—with 30 cm cable length

==0ith 1 meter cable length

==0ith 2 meters cable length

=pfith 3 meters cable length

==0ith 5 meters cable length

v
W\ A .
W\, \/
P

#F‘

\

F0O 900 1100 1300 1500 1700 1900 2100 2300 2500 2700 2900 3100 3300 3500 (MHz)
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6.2.6 Average Gain (ANTENNA_1 on the 2mm ABS)

=nith 30 cm cable length
with 1 meter cable length
=hith 2 meters cable length
=—nith 3 meters cable length
=nith 5 meters cable length

= o= kL e LR

-1

-2
| ¥
K v . W Al

: J Vv =

-7

(dB)

-9
-10

T00 900 1100 1300 1500 1700 1900 2100 2300 2500 2700 2900 3100 3300 3500 (MHz)

6.2.7 Average Gain (ANTENNA_2 on the 2mm ABS)

100 . T T T
=\niith 30 cm cable lenagth
==With 1 meter cable lenath

90 —with 2 meters cable length
=—nith 3 meters cable length
80 —ith 5 meters cable length
70
ﬁ{} i 1
v
50 | N
g | \\ n'u .
\
40
\ /, \/
* A \/
2{} j wJ L
\ \
10
0

T00 900 1100 1300 1500 41700 41900 2100 2300 2500 2700 2900 3100 3300 3500 (MHz)
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6.2.8 Peak Gain (ANTENNA_1 on the 2mm ABS)

10 —with 30 cm cable length
9 with 1 meter cable length
o —witll 2 meters cable length
=niith 3 meters cable length
T =—nith 5 meters cable length
i1
5
4 M
3
82 -
1 S
i
A —
-2
-3
A
-5

T00O 900 1100 1300 1500 1700 1900 2100 2300 2500 2700 2900 3100 3300 3500 (MHz)

6.2.9 Peak Gain (ANTENNA_2 on the 2mm ABS)

100 —with 30 cm cable length
=10ith 1 meter cable length
80 ——with 2 meters cable length
=0fith 3 meters cable length
80 =0ith 5 meters cable length
70
'E"D i 1
v
50 | iy
g | A\ nu .
\ rd
40
\ J, \/
* A \/
2{} .’ o) LN
\ \
10
(1]

F00 900 1100 1300 1500 1700 1900 2100 2300 2500 2700 2900 3100 3300 3500 (MHz)
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6.3 On the glass base
6.3.1 Return loss (ANTENNA_1 on the glass)

35 1

40 ¢

45 ¢

-50
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==with 30 cm cable length
==Wwith 1 meter cable length
==with 2 meters cable length
==ith 3 meters cable length
==\with 5 meters cable length

600 800

1000

1200

1400

1600

1800 2000 2200 2400 2600 2300 3000 3200 3400 3600 3800 4000(MHz)

6.3.2 Return loss (ANTENNA_2 on the glass)

0

5 |

10

35
40

45

50

==with 30 cm cable length
==yith 1 meter cable length
==with 2 meters cable length
==\ith 3 meters cable length
==with 5 meters cable length

600 800

1000

1200

1400

1600

1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000(MHz)
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6.3.3 Insertion loss (on the glass)
0
==with 30 cm cable length
5 ==with 1 meter cable length
==with 2 meters cable length
A0 ==\yith 3 meters cable length
==\with 5 meters cable length
15
20
%25 ‘\
30
35
A0 Y
45
50
600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000(MHz)
6.3.4 Efficiency (ANTENNA_1 on the glass)

100

(%)

=iith 30 cm cable length
==\%ith 1 meter cable length
==\nith 2 meters cable length
=—nith 3 meters cable length
==\nith 5 meters cable length

7
\,
\ ; "\
\ ad -

LIN

700 900 1100 1300 1500 1700 1900 2100 2300 2500 2700 2900 3100 3300 3500 (MHzZ)

SPE-14-8-084/B/IJW Page 61 of 64



gtao glas

antenna solutions

6.3.5 Efficiency (ANTENNA_2 in on the glass)

100 p . r .
=—nith 30 cm cable length
==\%ith 1 meter cable lenath

90 —with 2 meters cable length
==\nith 3 meters cable length

a0 ==\nith 5 meters cable length

7O

ﬁﬂ -

gs0 I

40 “E;,"' \

30 - M -
A4 \\

20 N

10

o I

T0O 900 1100 1300 1500 1700 1900 2100 2300 2500 2700 2900 3100 3300 3500 (MHZzZ)

6.3.6 Average Gain (ANTENNA_1 on the glass)

5 - . - -
==\njith 30 cm cable length

4 with 1 meter cable lenath

13 ==\Nith 2 meters cable length

2

1

0

==\nith 3 meters cable length
=—\%ith & meters cable length

LA |

¥00 900 1100 1300 1500 1700 1900 2100 2300 2500 2700 2900 3100 3300 3500 (MHZ)
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6.3.7 Average Gain (ANTENNA_2 on the glass)

2 =rrfith 30 cm cable length

1 with 1 meter cable lenagth

] ==0ith 2 meters cable length
=nith 3 meters cable length

1 =—ith 5 meters cable lenath

-2
-3
A oy

I'd
E N dl '/ \ |
g \ VA \\
T h Y \

s A\l
o \
-10
-1
-12
13

00O 900 1100 1300 1500 1700 1900 2100 2300 2500 2700 2900 3100 3300 3500 (MHz)

6.3.8 Peak Gain (ANTENNA_1 on the glass)

10 - - . -
=\nith 30 cm cable length
g9 with 1 meter cable lenagth
B ==\nith 2 meters cable length
==\nith 3 meters cable length
T ==\nith 5 meters cable length
6 -
5 -
4 %‘ X /
3 ﬁ&
g2 =
1
0 »<
-1
2 x
-3
4
-5

o0 900 1100 1300 1500 1700 1900 2100 2300 2500 2700 2900 3100 3300 3500 (MHz)
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6.3.9 Peak Gain (ANTENNA_2 on the glass)

10
a | =\niith 30 cm cable length
==\With 1 meter cable lenagth

8 r —with 2 meters cable length
T r ==nith 3 meters cable length
6 | ==\nith 5 meters cable length
5 L

4

3

2

1 J

% 0

-1

-2

-3

4

-5

-6

-7

8

_g 1 i 1 i i i 1 1 i i i 1 i

700 900 1100 1300 1500 1700 1900 2100 2300 2500 2700 2900 3100 3300 3500 (MHz)
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