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Specification
Part No. : MA130.A.LP.002
Product Name : MA130 GPS/GLONASS/Galileo and ISM Band 868MHz

2 in 1 Combination Hercules Screw Mount

(Permanent Thread Mount)

Features : Stable and High efficiency
4dBi Gain 868MHz ISM Band
-200mm RG316 SMA(M)
GPS/GLONASS/Galileo - Two Stage 27dB+LNA
- 200mm RG-174 SMA(M)
Low profile - Height 28.5mm, Diameter 47.8mm
Robust, UV and Vandal resistant PC housing
IP65 Rated Enclosure
RoOHS & REACH Compliant
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1.Introduction

The MA130 Hercules antenna is a GPS/GLONASS/Galileo and ISM Band 868MHz
combination 2inl high performance solution for remote monitoring. The integrated

metal thread-mount allows for external use on vehicles and outdoor assets worldwide.

The 868MHz ISM Band antenna has an inbuilt ground-plane and comparatively
wide-bandwidth of 30MHz+, at a minimum return loss of -10dB from 850MHz to
880MHz, delivering complete stability of performance when mounted on a
ground-plane or in free-space, thus permitting a wide variety of installations. The
omni-directional gain pattern, with a peak gain of 4dBi when using shorter cable

lengths, ensures constant reception and transmission.

The GPS/GLONASS/Galileo antenna has been optimized to work on both GPS/Galileo
and GLONASS bands, allowing the antenna to see the maximum amount of satellites in
the sky and improving tracking accuracy enormously especially in built up areas, such
as urban canyons where traditional GPS-only solutions struggle to maintain a lock
driving around corners. A front-end SAW filter attenuates any nearby out-of-band
wireless transmissions so the GPS/Galileo LNA is not driven into compression or

damaged.

The Hercules is also prized by the leading wireless device brands globally due to its
unique mechanical construction. The compact size, IP65 rated enclosure and rugged
polycarbonate construction, which can withstand direct attack and hazards such as

tree-branches, are un-matched in the industry.

The standard option comes with 200mm cables and SMA(M) connectors. The cable
length and connector are customizable. Taoglas supplies low loss extension cables
according to your requirement. Maximum cable length should not go beyond 5 meters.
The Hercules is also available in White. Contact your regional sales office for further

information.
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ELECTRICAL ISM Band 868MHz

Operation Frequency (MHz)
Cable length (M)
Average Gain (dB)
In free space Efficiency (%)
Peak Gain
Cable length (M)
Average Gain (dB)
Efficiency (%)
Peak Gain

On 30x30cm ground

plane

Max VSWR

Max. Return Loss (dB)
Polarization
Impedance

Max Input Power

0.2
-2.69

53.79
3.98
0.2
-2.14
61.04
4.51

-4.79
33.16
1.88

-4.24
37.64
2.41

-6.39
22.95
0.28

-5.84
26.04
0.81

ELECTRICAL GPS-GLONASS-GALILEO

Frequency
Impedance
VSWR
GPS/GALILEO Patch Gain @ Zenith
GLONASS Patch Gain @ Zenith

Out Band Rejection

Input Voltage
Total Gain @ Zenith
Current Consumption

Noise Figure

868 MHz
1 2
-3.29 -3.99
46.85 39.87
3.38 2.68
1 2
-2.74 -3.44
53.16 45.25
3.91 3.21
2:1
-10
Linear
50 Ohms
5 Watts
1574~1606MHz
50 ohm
2.0 Max

-1.4dBi Passive Gain @ Zenith

-1.3dBi Passive Gain @ Zenith

fo = 1575.42MHz
fo £ 30 MHz 5dB Min.
fo £ 50 MHz 20dB Min.
fo £ 100 MHz 25dB Min
Typ. 2.5~5.5V
27dB typical at 3.0V
10mA typical at 3.0V
1.3dB typical
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Dimension (mm) Height = 28.5 mm and Diameter = 47.8 mm
200mm RG316 of ISM Band antenna - Fully Customizable
Cable length 200mm RG174 of GPS/GLONASS/GALILEO antenna —Fully
Customizable
Connector Both are SMA(M)ST - Fully Customizable
Casing PC
Base and Thread Nickel plated steel
Thread Diameter 18 mm
Weather proof gasket CR4305
Sealant Rubber Stopper
Weight 140g (200mm cable length)
Corrosion 5% NaCl for 48hrs - Nickel plated steel base and thread
Temperature Range -40°C to +85°C
Thermal Shock 100 cycles -40°C to +85°C
Humidity Non-condensing 65°C 95% RH
Shock (Drop Test) 1m drop on concrete 6 axes
Cable Pull 8 Kgf
Recommended Torque Setting for Mounting 24.5N'm
Maximum Torque Setting for Mounting 29.5N'm
Ingress Protection 1P65
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3.Antenna Characteristics

3.1. Test Setup

MA.130.A.LP.002 antenna was tested with R&S ZNB-8 network

analyzer.

Taoglas measured the antenna with two states - in free space, and mounted on a

In free space On 30x30 ground plane

30x30cm ground plane
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4.868MHz Antenna

4.1. Return Loss

4.1.1. In free space
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4.2. Average Gain

4.2.1. In free space

—=with 20 cm cable length
==With 1 meter cable length
=—=with 2 meters cable length
=—=with 3 meters cable length
—=With 5 meters cable length
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4.2.2. On 30x30cm ground plane

——=with 20 cm cable length
==with 1 meter cable length
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4.3. Efficiency

4.3.1. In free space
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4.4. Peak Gain

4.4.1. In free space
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4.5. Antenna Radiation Patterns

4.5.1. Antenna Setup

The antenna radiation pattern test setup is shown below.

In free space On 30x30 ground plane
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4.5.2. Antenna Radiation Patterns

In free space
XY Plane

XZ Plane
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YZ Plane

On 30x30cm ground plane
XY Plane
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XZ Plane

YZ Plane

868 M
Hz

180 (dBi)
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5.GPS-GLONASS-GALILEO Antenna

5.1. System Block Diagram

GPS+GNSS
Antenna

\ 4

RG-174 | DC-INPUT
SAW Low Low Coaxial Cable
Filter Noise Noise
Amplifier Amplifier —

5.2. GPS-GLONASS-GALILEO Passive Antenna Result
5.2.1. Return Loss

(WM Return Loss 5.0 dB/ 0.0 &8 [FiJ =
5.0
1 1575.0000 WHz| -32.191 68
2 1602.0000 WHz| -24.778 6
3 1595.0000 MHz| -12.267 8
B 1608.0000 Mz ~13.55 7 &
po.ot 4
| L
-s.0.

a a -
1560 1620 o)

““Return Loss : 1575.42 MHz -32.19 dB
1602.6 MHz -24.77 dB
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5.2.2. VSWR
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L ED
5.0

" 1.0 / 5.0 (F1]
1 1575.4200 MMz 1.0220
2 1 . 0000 NHz 1.123%
3 1595.0000 NHz 1.6468
B 1608.0000 NHz 1.5324

1.0

center

A 7 X v
\ 2 /
\ / ‘
b A .
/ N\
N\ / \|, /
\2/ g
4 - =N -~
1550 1560 1570 1580 1550 1600 1610 1620 1830
1.59 H7 m 10 kHz Hiah Snan 100 Mz

VSWR: 1.022 @ 1575.42 MHz
1.12 @ 1602.6 MHz
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5.2.3. Smith Chart

W e chart 1o

TF]

ar
4 1575.4200 WHz 49.709 Ohw 1.7685 Ohm 178,66 pH — [
B 1602.0000 WHz 54.249 Ohm -4.3308 Ohm 22,939 pF
by
b kA '
A - ——
ST
J N
) St
/ .
[ ‘ :
X
¥ ) \
‘ \ /
| /
\ E N
\ /
\ /
\ J
N\ v
N\ /
A / /
X / -
~bh A
"
2] 1540 560 “w ot 170 40 160
Center 1,59 Giz s Soan 150 Wi

Impegance : 25.70 +j1."?6 Ohm
Impedance : 54.24 —j4.33 Ohm
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5.3. GPS-GLONASS-GALILEO Radiation Patterns
XZ-Plane YZ-Plane

5.3.1. 1575.42 MHz XZ-Plane

Pa:tel] Model No, Test Mode| Freq(MHz)| Max Gain(d&i) Min Gain(d&i) | Avg, Gain(dBi) | Source Polar.| Date
[l 25:25%40 Xz 157542 [250/35900 |-19.09/21400 |-281 V+H 2014471

SPE-14-8-094-D Page 17 of 23



TAOGLAS.

5.3.2. 1575.42 MHz YZ-Plane

jPau"nr Model No. |Tut Modcl Frcq(MHz)l Max Gain(dBi) | Min Gain(dBi) | Avg, Gain(dBi) I Source Pol)r.l butc ”
E. 25x25%4.0 |YZ 157542 | 35814.00 |-17767161.00 |-247 | V+H |20!4Mﬂ |

5.3.3. 1602 MHz XZ-Plane

Pattern Model No. ITestMode Freq(MHz)| Max Gain(dei) | Min Gain(dei) |Avq< Gain(dBi) SouvcePnlav.l Date
[ 25:25:4.0 [x2 160200 [258735500 [-1195/20600 [-2.56 V+H [ 20147411
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5.3.4. 1606 MHz YZ-Plane

Pattern Model No. lTestMode]Freq(MH:)I MauGam(dBi)l Min Gain(dBi) [Aug. Galn(de]]SnuvcePolanl Date |
[l ze540 ¥z [160200 [303/1800 |-1022/21300 |.L11 [v+E (2014747 |
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5.4. GPS-GLONASS-GALILEO - Low Noise Amplifier
5.4.1. S21 Gain

» S21 Log Ma

g

10.0088/ ReT 0.000dB_[F2 smo]
2 smao)

Tre 522 swih 1.000/ ref 1.000 [F
40. 00
>2 1.6l00000 GHz 27.949 dB
20,00
20. 00
10,00
a4
0. 000 G ]
i
-10. 00
20. 00
-30. 00
-40. 00
-50. 00
2
T . U v iy £
60. 00| N Q TEA A 4
1 Center 1,502 GHz TFEW 1 kHz Span 400 MHz ISR R
_ ]
ChL Trl s21 1 1.5740000 GHZ de =l
chl Trl s21 »2 1.€100000 GHz
chl Trl s21 3 1.5920000 GHz
chl Trl 521 4 1.5420000 GHz
chl Trl 521 3 1.6420000 GHz
chl Trl 21 & 1.40920000 GHz
chl Trl s21 7 1.6920000 GHz ||
chl Tr2 522 1 1.5740000 GHzZ
chl Tr2 522 2 1.6€100000 GHz
Chl Trz szz2 3 1.5920000 GHZ =
5.4.2. Noise Figure
Mkrl 1.592 GHz 2.558 dB
19.6848
R
Scale/
2.8848
dB
_ _ P —_—
-1.86848

Start 1.57400 GHz
Tcold 296.50 K

BH 4 MHz
Avgs Off

Points 11
Att 6/ dB

Stop 1.61000 GHz

Loss Off

Carr
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6.Drawing
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6 5 l 4 | 3 | 2 I 1
ISO_NO: EDW-14-8-x0 Releases REV [ZONE| DESCRIPTION ENG |APPROVED| ISSUED DATE
elease ' ' .
s | ALL | Chooe Ll b Pt bt Sk Tie 318408 | Bonnie | Paul |2018/10/16
G G
F F
Front View
47,8405
E i ~—— E
I/ I N oy
B o / \\
o0 o
” - N &
- S = |
é} c[)) |§% E M18x2.5P
| & b:
D[ & | — 18 | D
5 (LA rs
=
% - S
| —{] |
% Name PN Watecial Finh |
e S 1 | Housing 0001 1370000104 | PC Black 1|C
2 | Ciosed Cal Foam 0010126010033 | CR 4305 Black 1
3 | 3M Double Adhesive 001012G010039A | 3M 9448 HK White Liner 1
4 | Metal Base 000311F310068A | Zinc Alloy Ni Plated 1
- 5 | Rubber Stopper 000711FOH0064A | Silcone Rubber | Bkack 1 —
0 N 6 | Outer Nut Cover 000111F0200084 | ASA Black 1
)iz Dzl = 7 | W18 fnner W 000413F010061A | Steel Carbon | Zn Plted | 1
4 B = 8 | Heat Shrink Tube (GNSS) | 001316c000000A | PE B bW Tk | 1
B I-III 9 | Hoat Strink Tube (868NHz) | 00131BE0G0000A | PE | 1|3
- YY Name P/N SPEC Fish | Q1Y
%( | Connector Type 200212G000007C | SMA(M)ST Au Pated 1
NOTES: YY | Connector Type 200212000013 | SHAMJST NP |
1 1. Part No.MA.130.AL021111.P028111 | Gt Y SO115C00000 | Rot74 Back 1
W¥ | Cable Type 301615C000000A | RG316 Brown 1
SPEcher. TERMSE | DATE: 2014/02/06 | MAT'L: taoglas REV
A TOLERANCES_XS:NB_Z UNIT: mm | FINISH: A antenna solutionsn-mes‘?;cm, 003! A
%1 03 bt 01 [DOME @ 5 | SCALE: 1/1.25 | s i
APPROVED BY: | CHECKED BY: [ DRAWN BY:| CUSTOMERS SIGNATURE / DATE " " GPS-Glonass 0.2M RG-174 SMA(M) ST
. 868 MHz __ 0.2M RG—316 SMA{M) ST
Wayne | Wayne | Gabriel PART NO. : MAT30.ALP.002
6 [ 5 [ 4 [ 3 2 1
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7.Installation
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Recommended torque for Mounting is 24.5N-m
Maximum torque for mounting is 29.4N-m

SPE-14-8-094-D Page 22 of 23



)

TAOGLAS.

8.Packaging

SHRINK LINE
PE BAG

/

30020

|14Oi80|

_170%20 _

PACKING:1PCS/BAG

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 without notice.
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.

© Taoglas
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