{dBi)

{dBi)

3.3.5. LTE Antenna Average gain

B
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Setup on the 50*50cm ground plane with 1 meter cable length

| \ | ' I ' | |
o ta =~ & ot b e R S
T T T T T T T T T

aa aa o dn e
v~ R ]
T T T

—MA410_MIMO_1

—MA410_MIMO_2

N
o

600 800

10000 1200 1400 1600 1800 2000 2200

2400

2600

2800 300D 3200 3400

Setup in free space with 1 meter cable length

3600 3800 4000 (MHz)

==MA410_MIMO_1
=={1A410_MIMO_2

-0 I I I i |

500 1000 1200 1400 1600 1800 2000

2200

2400

2600

2800 3000 3200 3400
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3.3.6. Test Setup for Antenna Radiation Pattern (ETS Anechoic chamber)

On the 50*50cm ground plane
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3.3.7. 2D Radiation pattern (MIMO1 with 1M cable length on the 50*50

ground plane)

XY Plane

300

270 | j0 Y
_‘ e T04MHZ
240
a==751MHz
824MHz
a==960MHZ
180
(dBi)
0
T B
330~ .30
0+
300/ X80
270 | jo0 Y
240 120 2500MHzZ
210 _—150 2690MHz
180
(dBi)

33—\ T30

300 60
270 | 90 Y
1 T10MHzZ
230 120 e 1850MHz
y 1990MHz
210 = A ¥ o 150 a?170MHz
180
(dBi)
0
10
330 30
0
300 60
270 80 0 Y
==3300MHz
20 ~ _’.y/ 120 cmmm3400MHZ
210 ) 150 3500MHz
180

(dBi)
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XZ Plane

300
270 90 X
— w1 710MHz
a—751MHz 290 120 cmm1850MHzZ
824MHz 1990MHz
210 150
a—960MHz =2 170MHz
180 _ 180 .
(dBi) (dBi)
0
10
330 - 30
: \ig | —
300 . 60 300 / 20 | \ 60
130! |
- ( 40, ‘
270 0¥ 270 1 ‘ 1 =50 + 1 _ ELD ¢
—3300MHzZ
240 120 240 120
a=2500MHz —3400MHz
210 / "150 2690MHz 210 150 3500MHz
180 180 ;
(dBi) (dBi)
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300 .

270

240

YZ Plane

210

180

150

(dBi)

= T04MHz

e751MHz

824MHz

e=960MHZz

e 2500MHz

2690MHz

270

TAOGLAS.

210 / 150

180

210 15
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60
0Y
—1710MHz
120 ma1850MHz
1990MHz
=2170MHz
(dBi)
60
90 Y
w3300MHz
120
—3400MHz
3500MHz
(dBi)
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3.3.8. 3D Radiation pattern (MIMO1 with 1M cable length on the 50*50

ground plane)

i

Total
Azimuth = 15.0 v
Elevation =-30.0 /
Roll =-15.0
o
s
o
£
Q
&
&
704MHz
Total
Azimuth =150 v
Elevation = -30.0 /
Roll = -15.0
i g
T =
."\\‘:"‘“Iﬂ!m; fﬁgl‘) g
AN :
s\ % §
e 13
1710MHz
Total
Azimuth = 15.0
Elevation = -30.0
Roll = 15.0
S
0% g
e 3
LIRS 3
=Zceze? &

2

an
N\

A1
3

7
7
ity
Y
Tavaey
‘\
Y

%
'
(]

i

(f
(]
Ul

2690MHz

21

Azimuth = 15.0
Elevation = -30.0
Roll = -15.0

960MHz

Total

Azimuth = 15.0
Elevation = -30.0
Roll =-15.0

:;’7‘ vy,
(i T
s
St e,

2170MHz

Total

Response (dB)

Response (dB)

Azimuth = 150
Elevation = 30.0
Roll = 150

Response (dB)

3500MHz
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3.3.9. 2D Radiation pattern (MIMO2 with 1M cable length on the 50*50
ground plane)

XY Plane

180

0
10—
330_— 30
a1 .
300/
270 |
240

210~/ 150
180

300
o0 Y 270 |
e TOAMHZ
240
—751MHz
824MHz
==—960MHz
(dBi)
N\ 60 300
20 Y 270
2.
120 mp500MHZ 20
2690MHz
(dBi)

330 —

[~30

N, 60

oo Y
==1710MHzZ

120 cmmm1850MHZ

210
180
0
10
330
0

180
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1990MHz
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30
60
90 Y
—3300MHz

120 cmmm3400MHz

150 3500MHz
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XZ Plane

60
——— 90 X
oks et T10MHZ
am751MHz 120 cmmm1850MHZ
824MHz ‘ \ 1990MHz
210 ‘ 150
a=—060MHz - a2 170MHz
180 _ 180 .
(dBi) (dBi)
300 / 60 300 60
270 — 90 X 270 90 X
——3300MHz
240 et 120 240 ! 120
/ \ a2500MHz ' a—3400MHz
210 ] \ 150 2690MHz 210 _ 150 3500MHz
180 (dB) 180 (dBi)
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YZ Plane

300 60 300 60
270 — Y 270 oY
— e | 710MHzZ
240 120 S— 240 120 ma1850MHz
824MHz V' N 1990MHz
210 / 150
a==9B0MHZ =—2170MHz
. 180 _
(dBi) (dBi)
300 ¢ 300 60
¢
2710 210 nyY
e=3300MHz
240 240 i & 120
a=2500MHz | —3400MHz
210 ] \ 150 2690MHz 210 _ e 3500MHz
180 (dB) 120 (dBi)
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3.3.10. 3D Radiation pattern (MIMO2 with 1M cable length on the

ground plane)

Total
Azimuth = 15.0
Elevation = -30.0
Roll = -15.0
g
2
§
g
&
704MHz
Total
Azimuth = 15.0
Elevation = -30.0
Roll = 15.0
7505
Il L7
PHITT 1775502 )
TRy 200704 2
WL X XS H
NI e s S5 H
Ny S 59,4 g
oo g
z22% =
=222
22222
S
1710MHz
Total
Azimuth = 15.0
Elevation = -30.0
Roll =-15.0
@
=
H
H
g
&

2690MHz

27

»
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TAOGLAS.

50*50

Total
Azimuth = 15.0 9
Elevation = -30.0
Roll = -15.0
0
o
=
o
H 9
°
3
-4
S
18
2
960MHz
Total
Azimuth = 15.0 9
Elevation = -30.0
Roll = -15.0 Y
o
o
=
=
2 9
S
3
z
-18
21
2170MHz
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Azimuth = 15.0 L)
Elovation = 30.0
Roll = 15.0
F
/ 0
.’J
5
1
g
H RS
§ 20
x
25
30
£

3500MHz
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3.3.11. Test Setup for Antenna Radiation Pattern (ETS Anechoic chamber)

In free space
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3.3.12. 2D Radiation pattern (MIMO1 with 1M cable length in free space)

XY Plane

300/ 60
270 | 190 Y leo Y
T e 1710MHz
\ g
240 S 120 e 1850MHzZ
-——— Z
— 1990MHz
Z
—. =—2170MHz
= — Z
180 180
(dBi) (dBi)
0
10—
330 ~..30
300 \, 60 300 60
270 | joo Y 270 w0 Y
‘ [ e 3300MHZ
240 \ 120 2500MHz 240 120 —3400MHzZ
210 d pe ~ 150 2690MHz 210 150 -3500MHz
1
0 (dBi) o (dBi)
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XZ Plane
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60
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240

300

270
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210 ! 150
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120 cmm1850MHz

1990MHz
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YZ Plane
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3.3.13. 3D Radiation pattern (MIMO1 with 1M cable length in free space)

Total

Azimuth = 15.0
Elevation = -30.0

Roll = 15.0
704MHz
Total
Azimuth = 15.0
Elevation = -30.0
Roll = -15.0
1710MHz
Total
Azimuth = 15.0
Elevation = -30.0
Roll = -15.0

N
O
‘::‘ %
o
52

Y

-‘h
o
oS

8
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i

L7 :0‘
r;,,l‘ 9550
K S

o
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:
T
T

s

¥
e
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I
N
o

y
\

7
it
i
‘\

RzagH
TR
\‘fi\\\\\\\\:}..,
S

!

2690MHz

Response (dB)

Response (dB)

Response (dB)

18

27

27

Total
Azimuth = 15.0 9
Elevation = -30.0
Roll = -15.0
0
g
<
e K]
2
]
13
18
21
960MHz
Total
Azimuth = 15.0 9
Elevation = -30.0
Roll = 15.0
0
:,ni‘{’,’,'f,’i, I.r‘.é o
fin 72 :
At H B
w‘\\\\w} a
I3
4
18
21
2170MHz
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Azimuth = 15.0 5
Elevation - .30.0
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N4
,/ L]
/
5
g
2 |
g
&
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20
25

3500MHz
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3.3.14. 2D Radiation pattern (MIMO2 with 1M cable length in free space)

XY Plane

330"\ T T~30

60 300 \ 60
190 Y 270 | oo Y
704MHz w1 710MHZ
1 751MH 240 120 cmm850MHz
a— ¥
824MH — P 1990MHz
3
960MH e A gL =2170MHz
p— o
180
(dBi) (dBi)
0 0
Ao 10
330_— 30 330 30
00— ‘ o .
300 \ 60 300 60
270 | j90 Y 270 0y
| ==3300MHz
0 120 cmm2500MHz 240 120 eomm3400MHz
210> [ 150 2690MHz 210 150 3500MHz
180
b (dBi) {dBi)
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XZ Plane

e T04MHZ
——751MHz
824MHz
==—960MHZz
180 .
(dBi)
60
90 X
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?500MHZz
210 \ 1560 2690MHz
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300 60
270 90 X
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210 / ] 150
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300 60
270 a0 X
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240 120
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YZ Plane

60 60
oY -7
- 1 710MHzZ
120 —T751MHz 120 o 1850MHz
824MHz /T 1990MHz
210 150
—=—960MHz / ) =D170MHz
. 180
(dBi) (dBi)
300 60
270 270 90Y
s 3300MHz
240 120
a—2500MHz ===3400MHz
210 / 150 2690MHz 210 150 3500MHz
180 (@Bl 180 (dBi)
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3.3.15. 2D Radiation pattern (MIMO2 with 1M cable length in free space)

Total

Azimuth = 15.0
Elevation = -30.0
Roll = -15.0

704MHz

Total

Azimuth = 15.0
Elevation = -30.0
Roll = 15.0

77
T 77505
29527
L17550 %

II'
1775507
A5

1710MHz
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Azimuth = 15.0
Elevation = -30.0
Roll = -15.0 Y

17 ol

27740

S
Sty 20,0
N4
\{\\\ I,,,//()é

2690MHz
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Azimuth = 15.0
Elevation = -30.0
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)
B
@
£
S
3
&
960MHz
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Azimuth =15.0
Elevation = -30.0
Roll = 15.0 Y
@
=
@
H
&
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2170MHz
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Azimuth = 15.0
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Roll = 15.0
Y
f‘J
g
2
H
g
&

3500MHz
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4. Mechanical Drawing (Unit: mm)

o508

3

7

216.24+08

T
L
o
[

Bottom Thread

GPE-GLONASS-

s

G/3GAG
MIMD 2

N

Name PIN Material Finish  [QTY]
1 |Houslng 000113K000066A | ABS+PC Black 1
2 |Closed Cell Foam and Adhesive Tape |001013K00003%A | 3M 9448+CR-4305 |Black 1
3 |Nut_M20x1.5Px10H Cut 000413E030061A | Steel NI Plated | 1
4 | Washer_Cut 000413E040061A | Steel NI Plated | 1
5 |Metal Base 000313K000060A | AL NI Plated | 1
6 | Cable Rubber 000713E000063A | Silicone Rubber Black 1
7 | GPS-Glonass-BEIDOU Label 001014E030051A |Coaled Paper Orange 1
8 |2G/3G/4G MIMO1 Label 001012L080051A |Coaled Paper Gray 1
9 | 2G/2G/4G MIMOZ Label 001012L090051A | Coaled Paper White 1
10 |L-Band Labe| 0010141000051A |Coated Paper Moccasin| 1
11 | Heat Shrink Tube 001311FO10013A |PE Black 3
12 | Heat Shrink Tube 001311FO00013A |PE Black 1

Name P/N Spec Finish| QTY|
UU |Cable Type 301313A000013A |[RG174 Black 1
VV | Cable Type 301412K010013A |CFD200 Black 3
XX | Connector Type 200212G000013A | SMA(M)ST Gold 1
YY |Connector Type 200214FD00013A | SMA(M)ST Gold 3

SPE-15-8-062/D/WY
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4.1 Connector Drawing (Unit: mm)

SMA(M) ST
@(0,9210.25

DETAIL :“A” S.440.45
SCALE: 2/1 e
SMA(M) ST

DETAIL :“B” 8,005
SCALE: 2/1
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5. Installation

B i o i i i i o P i P i P i i /{”:

I ER:Han“HH‘H_Reconnnended diameter for assembly

| 22mm

|
T < >

Recommended torgue for mounting is 29.4 N.m
Maximum torque for mounting is 39.2 N.m
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6. Packaging

MA410.A.LBIJ.001

Packaging Specifications

1pc MA410.A.LBIJ.001 per small box
Box Dimensions - 95*330*105mm
Weight - 700g

14 small boxes in one carton
Carton Dimensions - 730*380*240mm
Weight - 10.3Kg

Pallet Dimensions 1100*1100*1590mm
24 Cartons per Pallet

4 Cartons per layer

6 Layers

380mm

1290mm

730mm

I
g
AN

1100mm

TAOGLAS.

95mm

™
330mm

240mm

AN

1100mm
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7. Application Note (LTE MIMO Antenna)

The MA410 antenna performance with different cable lengths and different
environments is shown below.

7.1. On the 50*50cm ground plane
7.1.1. Return Loss (MIMO_1 on the 50*50cm ground plane)

0
-5
-10
15
I \ L o 1 L [
t | — L, : LEm— S
20 | | 1 i 1 . . & |: :
—— L L i ——*
At — L i o —
25 _|. .|....: 1 : 1 . — | : l
' H — i 1 — — 1
a0 L1 [ | [ i = 1] | 1
| | 1= T [ ——p=] —=Wwith 0.3M cable length
| bl | i i T A 550 ===yith 1M cable length
35 g T | . | T [ - ===\\ith 2M cable length
1 (. - 1 ! i — ===with 3M cable length
G [ 1 . ; I S E—— B — [ ==with 5M cable length
600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3300 4000 (MHz)
7.1.2. Return Loss (MIMO_2 on the 50*50cm ground plane)
0
—— 1
I | I
-5 1 ] 3
! I 1
! : I 1
10 T 1
1 B i I 1
45 LT r i | 1
I : : = |
N : I ¥ 1| 1] 1 I
20— i I 1 i = ] L} 1 I
4 : iz L o | A 1 I
- i = LI - 1 1
%o I | | | | |
H— ! L = - i i
o ! = L —— i — ..
a0 — 31— I I — 1 I W | ! I
o : g 1 - 1 i - ~—with 0.3M cable length
| - i = = 1 | ===with 1M cable length
2 ! = S | —==iith 2M cable length
- I ] - ik T =i IM cable length
at = ] i i i . 2 .~ T==with 5M cable length

600 500 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 (MHz)
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7.1.3. MIMO 1 & MIMO 2 Isolation (on the 50*50cm ground plane)

~==with 0.3M cable length
===\\ith 1M cable length
===\ith 2M cable length
===yyith 3M cable length
===\vith 5M cable length

|- - - - —

d
[=1
T T T
- —
o o o -
= | s ol

1
1
i

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

7.1.4. Efficiency (MIMO_1 on the 50*50cm ground plane)

100

==with 0.3M cabie length
0 |- | i | | | | 1 | | [ ==with 1M cable fength
——with 2M cable length
—with 3M cable length
—with 5M cable length

0 H . I 1 I | I I I I | I I H I H
600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 (MHz)
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7.1.5. Efficiency (MIMO_2 on the 50*50cm ground plane)

100
==yith 0.3M cable length
90 ==with 1M cable length
—with 2M cable length
B0 ~with 3M cable length
==with 5M cable length
0t - - |
&0
50
40
30
20
10 +
i I I I | I I I I | I I I I | I |
6040 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2300 3000 3200 3400 3600 3800 4000 (MHz)
7.1.6. Average Gain (MIMO_1 on the 50*50cm ground plane)
1]
il
il \J |
YA |
gk \-/\
gl -
s
8 L
8
A0 | | |
) ==ith 0.3M cable length
42 ==with 1M cable length
i ==with 2M cable length
i —=with 3M cable length
’ _ , a—iith 5M cabie length
_15 i i ] i ] ] i I i i i ] 1 1L 1 I
600 800 1000 1200 1400 4600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 JB0 4000 (MHz)

SPE-15-8-062/D/WY Page 50 of 57



{dBi)

(dBi)

b
TAOGLAS.

7.1.7. Average Gain (MIMO_2 on the 50*50cm ground plane)

—with 0.3M cable length

- — ==yith 1M cable length

{\.ﬁ = o ==with 2M cable length
-2 7 3 S —with 3M cable length
3 2\ B —with 5M cable length

A} S~ {

1 A\ — ~
5 | A \\-“l\
) I\ S
7 i _"'\\ ﬁ

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

7.1.8. Peak Gain (MIMO_1 on the 50*50cm ground plane)

16
14
13
12
"
10

—with 0.3M cable length
—==yiith 1M cable length
—with 2M cable length
~with 3M cable length
—with 5M cable length

P
e

Al bt L o @ e e~ oW
oy

o

600 BoD 1000 4200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600  3EO0 4000 (MHz)
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7.1.9. Peak Gain (MIMO_2 on the 50*50cm ground plane)

15 ==with 0.3M cable length
L ——yith 1M cable length
13 —=yith 2M cable length
12 ==with 3M cable length
M b ==ith &M cable length
1w | ! | i
9 -
g -
T F
ﬁ -
5 [ \
e \
3 =
2
1 -
[
E=
I
3k
-4 [ 1 1 1 1
5 | 1 | I | L | ! | I | L | | | |
600 800 000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 (MHz)
7.2. In free space
7.2.1. Return Loss (MIMO_1 in free space)
- i ! i i  E—— ] i
| I I I
5 1 | 1/ ]
| I { I
1 —3
1 Tyl
§ it o
as 1 N,
i} - : 8, _F ) a
. ¥ - LR , U /.
20 —§ " 1 tr ; l J
L—— t - i
—1 i —} S =1
i i o i ] = '
I 1 = = =
30 1 QT[T (I [ —1 1 1 |
| i [ | T | | ~==with 0.3M cable length
1 | | | i - - ===with 1M cable length
| — (R +—1 ===\ith 2M cable length
—1 3 LN —1 T 1 1 ===\ith 3M cable [ength
40 i ; ; —t i V=== . s===with 5M 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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7.2.2. Return Loss (MIMO_2 in free space)

o —
| |
= I
i
10 _
= = I'
| B i | :
— - — ] y '
E L .' .. | - ' : .'."- R ... l
=20 — il —— T \ o —
1t —— ¥ Ty ——
L —t - 1 S -
o5 =5 | L I I ]
1 + 1 + : Y | i : |
! = ! i £ e — a—
a0 L = I - 1 [ 1 I |
1 . I T L ~—with 0.3M cable length
1 i E i T | - ===Wwith 1M cable length
Rl | i 1 i . ;s ===with 2M cable length
I e I N ik ===\yith 3M cable length

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

7.2.3. MIMO1 & MIMO?2 Isolation (in free space)

- 1 1 = 1 - ——with 0.3M cable length
1 - s e - ==with 1M cable length
3 - 1 — | - ===yyith 2M cable length
B 1 1 =1 — - ===yith 3M cable length
I | - | I - - ===ith 5M cable length
i I I | - ¥ 1 i
B — 4 1 T I

I - N 1 I

r =4 J 1

B -l. i

I '

I |/

I i

- -

600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 (MHz)
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7.2.4. Efficiency (MIMO_1 in free space)

TAOGLAS.

100
==with 0.3M cable length
ap | ==sith 1M cable length
==ith 2M cable length
80 —with 3M cable length
==yith 5M cable length
70 T T T
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20
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] i | | ! | | i Il Il | | | | | | !
600 600 1000 4200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 (MHz)
7.2.5. Efficiency (MIMO_2 in free space)
100
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a0 ==with 1M cable length
—with 2M cable length
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==yith 5M cable length
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40
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20
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1600
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2800 3000 3200 3400 3600 3300 4000 (MHz)
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7.2.6. Average Gain (MIMO_1 in free space)

TAOGLAS.

il
£}
ik
40 F ! ! I
o - ==pith 0.3M cable length
43 ==with 1M cable length
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7.2.8. Peak Gain (MIMO_1 in free space)

15

14 -

13
12
1"
10

7-]
T

e
T

(= N U A - - -]
[ [ P P P e

nohodsfa

b\
TAOGLAS.

==jith 0.3M cable length
==ith 1M cable length
==ith 2M cable length
-with 3M cable length
==with 5M cable length

600
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Taoglas makes no warranties based on the accuracy or completeness of the contents of this document
and reserves the right to make changes to specifications and product descriptions at any time. Taoglas
reserves all rights to this document and the information contained herein.

Reproduction, use or disclosure to third parties without express permission is strictly prohibited.
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