TAOGLAS.

Steedan

Part No:
MA352.A.LBI.001

Description:

Steedan 3-in-1 Magnetic Mount Combination Antenna with
GNSS & 2*5G/4G MIMO

Features:

Low Profile Magnetic Mount Enclosure

2* 5G/4G MIMO 600-6000MHz

1* GPS-GLONASS-Galileo-BeiDou Antenna

IP65 Rated, Ruggedized PC/ABS Enclosure

LTE: 3m TGC200 Cable and SMA(M)ST Connector
GNSS: 3m RG-174 Cable and SMA(M)ST Connector
Dimensions: 247 * 144.3 * 47.8 mm

RoHS & Reach Compliant

Datasheet
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make changes to specifications and product descriptions at any time without notice. Taoglas reserves all rights to this document and
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TAOGLAS.

Introduction

The Taoglas Steedan MA352 is a 3-in-1 next-generation low profile magnetic mount antenna for vehicle,
outdoor building and heavy equipment roof applications. It has a fully IP65 rated waterproof robust ABS
enclosure and base. This is an ideal external combination antenna solution that is used where drilling a hole
through the roof of a vehicle or a metal panel is not feasible. It can be mounted on steel surfaces and its
ultra-strong neodymium magnets. A soft foam cushion on the base protects the mounting surface during
installation and removal. Only 48mm high it mounts discretely to the target application out of sight of most
onlookers.

This outstanding antenna delivers powerful MIMO antenna technology 5G/4G and a custom tuned
GPS/GLONASS/BeiDou patch antenna for GNSS location services. The 3 internal antennas have superior
isolation. The 5G/4G antennas also include backward compatibility to work at most worldwide 3G and 2G
bands.

Typical Applications:
o Next Generation OEM Automotive Connectivity
e Multimedia, Navigation and Telematics Systems

V2V, V2X and Fleet Management Applications
o First Net Responder Routers

The MA352 is ideal for applications that require highly sophisticated antennas for real-time streaming
applications that demand high-speed video uplink and downlink into the cabin of the vehicle. These
challenges are resolved by the highly efficient, high gain MIMO antennas, with high isolation, all of which is
necessary to achieve the required signal to noise ratio and throughput.

The MA352 can also be customized for your particular wireless application and frequency band, subject to
NRE and MOQ. There are 2x 3000mm low loss TGC-200 cables, terminating in SMA(M) connectors for LTE
MIMO. There is a 3000mm RG-174 cable for GNSS terminating in an SMA(M) connector. All cable lengths and
connector types are customizable, for further information contact your regional Taoglas customer support
team.
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GNSS Frequency Bands Covered

GPS L1 L2
| |

GLONASS G1 G2
| |

Galileo El E5a
| Ul

BeiDou B1 B2a
| L]

&Zesgsional) Lt L2c
[ | |

IRNSS

(Regional) L
[l

SBAS L1/E1/B1 L5/B2a/E5a
| L]

B GNSS Frequency Bands Covered.

L5

O

G3

O

ESb E6
[ | O
B2b B3
[ | O
L5 L6
U O
G1 G2
[} ]

] GNSS Frequency Bands Not Covered.

G3
L

*SBAS systems: WASS(L1/L5), EGNOSS(E1/E5a), SDCM(G1/G2/G3), SNAS(B1,B2a), GAGAN(L1/LS), QZSS(L1/L5), KAZZ(L1/L5).

11176.45 MHz

|
==

1207.14 MHz

1227.6 MHz

1164 MHz 1186 MHz * | 1212 MHz 1238 MHz
1166 MHz 1189 MHz: 1217 MHz 1241 MHz
[ cps lllcLonass [ catiteo [llseivou [ irnss/navic [l ozss

1255 MHz
1258 MHz

1268.52 MHz

1248.06 MHz
1278.75 MHz

L6/LEX

1300 MHz
1280 MHz

1575.42 MHz

1600.995 MHz

1559 MHz 1586 MHz 1610 MHz
1563 MHz 1588 MHz
1565 MHz 1592 MHz
1596 MHz

GNSS Bands and Constellations
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Frequency (MHz) 1561 1575.42 1602
Return Loss (dB) <-10 <-10 <-10
Passive Antenna Gain at Zenith (dBi) 1 1 1
Polarization RHCP
Impedance 50Q
LNA and Filter Electrical Properties
Frequency (MHz) 1561 1575.42 1602
Gain@1.8V (Typ.) 25dBic
Gain@3.0V (Typ.) 30dBic
Gain@5.5V (Typ.) 32dBic
Noise@1.8V (Typ.) 2.7dB
Noise@3.0V (Typ.) 3dB
Noise@5.5V (Typ.) 3.7dB
Power consumption@1.8V (Typ.) 6mA
Power consumption@3.0V (Typ.) 12mA
Power consumption@5.5V (Typ.) 30mA
5G/4G MIMO Free Space Electrical
Band Frequency SiRccnev LSiaecbain] Jesaiicaiy Impedance Max Input Polarization Radiation Pattern
(MHz) (%) (dB) (dBi) Power
5GNR/4G MIMO 1 34.1 -4.7 11
617~698
Band 71 MIMO 2 216 -6.7 0.1
4G/3G MIMO 1 3238 -4.8 3
698~824
4G/3G/NB-loT/Cat M MIMO 1 39.7 4 4.2
824~960
Band 5,8,18,19,20,26,27 MIMO 2 53.2 27 4
5GNR/4G MIMO 1 43.2 3.7 3.1
1427~1518
50 Q 10W Linear  Omni-Directional
4G/3G MIMO 1 46.8 -3.3 5.5
1710~2200
Band 1,2,3,4,9,23,25,35,39,66 MIMO 2 385 41 5
4G/3G MIMO 1 417 -3.8 4.9
2300~2690
Band 7,38,40,41 MIMO 2 395 4 5.7
5G NR MIMO 1 46 3.4 3.9
3300~4200
LTE5200/ MIMO 1 239 -6.2 16
o 5150~5925
Wi-Fi 5800 MIMO 2 26 5.8 1.7
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5G/4G MIMO 30*30cm Ground Plane Electrical
Band Frequency Efficiency Average Gain Peak Gain Impedance Max Input Polarization Radiation Pattern
(MHz) (%) (dB) (dBi) Power
5GNR/4G MIMO 1 33.6 -4.7 1.6
617~698
Band 71 MIMO 2 223 6.5 16
4G/3G MIMO 1 35.3 -4.5 2.3
698~824
Band 12,13,14,17,28,29 MIMO 2 21.5 57 21
4G/3G/NB-loT/Cat M gyl 44.8 -3.5 5
824~960
Band 5,8,18,19,20,26,27 MIMO 2 34.8 4.6 4
5GNR/4G MIMO 1 26.8 5.7 3.4
1427~1518
Band 21,32,74,75,76 MIMO 2 40 4 51
50Q 10W Linear Omni-Directional
4G/3G MIMO 1 41.8 -3.8 6.6
1710~2200
Band 1,2,3,4,9,23,25,35,39,66 MIMO 2 37.9 4.2 6
2300~2690
Band 7,38,40,41 MIMO 2 40.5 3.9 6.9
5G NR MIMO 1 44.9 -3.5 5.4
3300~4200
o 5150~5925
Wi-Fi 5800 MIMO 2 235 6.3 33

Dimensions 247*144.3*47.78 mm
Weight 550 g
Material PC+ABS

Connector LTE: SMA(M)

GNSS: SMA(M)

LTE MIMO: 3000mm TGC200

Cable GNSS: 3000mm RG-174
Sealant Rubber Stopper

Protection IP65
Corrosion 5% NaCl for 96hrs - Nickel plated steel base and thread

Temperature Range -40°Cto +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
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5G/4G Bands

5GNR / FR1 / LTE / LTE-Advanced / WCDMA / HSPA / HSPA+ / TD-SCDMA

Band Number
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U
UL: 1850 to 1910

[

1920 to 1980

UL: 1710 to 1785
UL: 1710 to 1755
UL: 824 to 849
UL: 2500 to 2570
UL: 880 to 915

UL: 17499 to 1784.9
UL: 14279 to 1447.9

UL: 699 to 716
UL: 777 to 787
UL: 788 to 798
UL: 704 to 716
UL: 815 to 830
UL: 830 to 845
UL: 832 to 862

Uplink

UL: 14479 to 1462.9

UL: 3410 to 3490
UL:2000 to 2020

UL:1625.5 to 1660.5

UL: 1850 to 1915
UL: 814 to 849
UL: 807 to 824
UL: 703 to 748
UL: -

UL: 2305 to 2315
UL: 452.5 to 457.5
UL: -

UL: 1710-1780

Downlink

DL: 2110 to 2170
DL: 1930 to 1990
DL: 1805 to 1880
DL: 2110 to 2155
DL: 869 to 894
DL:2620 to 2690
DL: 925 to 960
DL: 1844.9 to 1879.9
DL: 1475.9 to 1495.9
DL: 729 to 746
DL: 746 to 756
DL: 758 to 768
DL: 734 to 746
DL: 860 to 875
DL: 875 to 890
DL: 791 to 821
DL: 1495.9 to 1510.9
DL: 3510 to 3590
DL: 2180 to 2200
DL: 1525 to 1559
DL: 1930 to 1995
DL: 859 to 894
DL: 852 to 869
DL: 758 to 803
DL: 717 to 728
DL: 2350 to 2360
DL: 462.5t0 467.5
DL: 1452 - 1496

1850 to 1910

2570 to 2620

1880 to 1920

2300 to 2400

2496 to 2690

3400 to 3600

3600 to 3800

3550 to 3700
DL: 2110-2200

617 to 698

1427 to 1518

3300 to 3800

4400 to 5000

410to 430

Covered
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3. Antenna Characteristics /

WReturn Loss - GNSS
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IR Return Loss — 5G/4G MIMO 30*30cm Ground Plane
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LTE-on 30x30cm Ground plane
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WAverage Gain — GNSS
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R0V Average Gain — 56/4G MIMO 30*30cm Ground Plane
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EIPYY Peak Gain — 5G/4G MIMO Free Space
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Radiation Patterns

Test Setup — 30*30cm Ground Plane
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GNSS 3D and 2D Radiation Patterns — 30*30cm Ground Plane
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WSGMG MIMO 1 3D and 2D Radiation Patterns — 30*30cm Ground Plane
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751MHz
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890MHz
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1470MHz
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1805MHz
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1920MHz
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1990MHz
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A

XY Plane XZ Plane YZ Plane

X Z Z
330 30 330 . 30 330 . 30

300 60 300 60 300

240 120 240 /120 240\ 120

210 150 210 150 210 150
18( == 2492MHz 18( = 2492MHz 18( == 2492MHz
e 2595MHz = 2595MHz e 2595MHz
—— 2690MHz —— 2690MHz —— 2690MHz

SPE-20-8-076-A

www.taoglas.com 24


https://www.taoglas.com/
https://www.taoglas.com/
https://www.taoglas.com/
https://www.taoglas.com/
https://www.taoglas.com/
https://www.taoglas.com/

N

TAOGLAS.

XY Plane XZ Plane YZ Plane

X Z Z

330 30 330 - 30 330 - 30

300 /. 60 300 /. 300 60
10 g \10
270 Y 270 |- 270 | Y
240 120 240 / 240" 120
210 : 150 210 : 150 210 : 150
18( —— 3300MHz 18( —— 3300MHz 18( —— 3300MHz
—— 3550MHz —— 3550MHz —— 3550MHz
—— 3800MHz —— 3800MHz —— 3800MHz

SPE-20-8-076-A www.taoglas.com


https://www.taoglas.com/
https://www.taoglas.com/
https://www.taoglas.com/
https://www.taoglas.com/
https://www.taoglas.com/
https://www.taoglas.com/

N

TAOGLAS.

XY Plane XZ Plane YZ Plane
X Z Z

330

330 30

300 60 300 /S 60 300 60
10 \10 4 \10
270 [ Y 270 X 270 Y
240\ NS 120 240 /120 240 ' 120
210 : 150 210 : 150 210 : 150
18(—— 5150MHz 18( —— 5150MHz 18(—— 5150MHz
—— 5530MHz —— 5530MHz —— 5530MHz
—— 5925MHz —— 5925MHz —— 5925MHz

SPE-20-8-076-A www.taoglas.com 26


https://www.taoglas.com/
https://www.taoglas.com/
https://www.taoglas.com/
https://www.taoglas.com/
https://www.taoglas.com/
https://www.taoglas.com/

¢
TAOGLAS.

WSGMG MIMO 2 3D and 2D Radiation Patterns — 30*30cm Ground Plane
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1805MHz
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5. Active Antenna Characteristics /

WBlock Diagram
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6.7 Mechanical Drawing (Units: mm)

6 5 [ 4 | 3 | 2 | 1
IS0 No: EOb-19-8-08[ REV [ZONg] DESCRIPTION ENG |APPROVED] ISSUED DATE
gy |ALL|Initial Design Alster | Haley [2019/01/24
G 144,38£25 52,8812 _,  {.15804 G
: / - .
. Side View / g L
&
E \ E
D D
i
|| =] |
C C
) Name P/N Material Finish | Q1Y
— Bottom View 1| Steeden_Housing_Top 0001178000000A| ABS+PC Black 1
2 | Steeden_Housing_Bottom 000117B010000A| ABS+PC Black 1
3 | Closed Cell Foam 001017G020000A| 3M CR4305 Black 1
4 | Rubber 000218E020000A | TPE Black 1
5 | RG174 Coaxial Caoble 301315C000000A( PVC Black 1
B 6 | TGC200 Coaxial Cable 306718E000000A | PE Black 2 B
Ot —r—x - | 7 |Heat Shrink Tube (GNSS) |001316C000000A| PE Be Tube/Whie Tet| 1
| 8 |Heat Shrink Tube (LTE-1) |001317C020000A| PE Red oWk Tt | 1 |
9 [Heot Shrink Tube (LTE-2) |001317C030000A| PE Red Tube//Whle Tet | 1
@ Cable Epoxy 10 | SNA(M)ST for RG174 200216D000098A]_Brass Au Plated | 1
|| Note: L SMA(M)ST for TGC200 200216D02009BA| Brass Au Plated 2
1. Long Part Number: MA352.A.L301111.B30WW111.130WW111 12 | Empty Label 001015G000000A| PEPA White 1
13 | Barcode Label 001015G010000A| PET White 1
S teren TERWSE [ DATE: 2019/01/24] MAT'L: P REV
TOLERANCES O [UNIT,_mm | FINISH: TAOGLAS. ...
Alixt 05 XXt 0. [ woE ® = [SCAE. 1725 Desmmm et o sepmeyowgm e | DO1| A
RRROVED .| CHECKED 8] DRAWN, 57| CUSTOVERS, SIGNATURE 7 OATE| L. - St Magnet Mount 3000rmm:
' : : GPS/GLONASS:RG174 SMA(M): LTE(1&2)TGC-200 SMA(M)
Haley | Haley | Alster PART NO. : MA352.A.LBI.001
6 | 5 | 4 [ 3 | 2 | 1
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7.7 Packaging

‘\‘\ ///““
N \ ’ /
‘ ‘ &
VARVEE:
1pc MA352.A.LBI.001 per PE Bag Vi 3
PE Bag Dimensions - 300*150mm [T 3
| Weight - 0.55Kg '
o : o
150mm
12 PE Bags per Carton I / \\\\
Box Dimensions - 549*520*370mm o g //// TN T
eight - 6.6Kg _ \\ < e /
o T iR
e - L ~
~_ \ P -
£ ™~ \\\ /// ” P &
g TSl </'// _—
~N — _
™M S
- / >
Sq \ i ~ = / \\\
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Application Note
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The MA352’s performance can be affected by the cable length chosen by a customer, below is the 5G/4G MIMO
performance over different cable lengths.

ET Return Loss — 5G/4G MIMO 1 & 2
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W Efficiency - 5G/4G MIMO 1

LTE-Free space - MIMO1-Free space
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RN Efficiency - 56/4G MIMO 2
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I Average Gain - 5G/4G MIMO 1
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FIEY Average Gain — 5G/4G MIMO 2
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52 Peak Gain - 5G/4G MIMO 2
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Comparison Table

5G/4G Antenna Free space

5G NR Band GSM800 5G NR Band

Frequency (MH2) 7 LTE700 200 1500 5GNRN66 LTE2600 5GNRN77 5GNRN78 5GNRN79 LTE5200
617-698 698-824 824-960 1427-1518 1710-2200 2300-2690 3300-4200 3300-3800 4400-5000 5150-5925
Efficiency (%)

0.3m 40.7 39.5 47.8 55.5 64.3 60.6 74.2 74.9 62.9 43.8
MIMO1- 1.0m 38.9 37.7 45.6 52.0 59.2 55.0 65.5 66.2 54.5 37.5
Free 2.0m 36.4 35.2 42.5 47.4 52.6 479 54.9 55.6 44.4 29.9
space 3.0m 34.1 32.8 39.7 43.2 46.8 41.7 46.0 46.6 36.1 23.9
5.0m 30.0 28.6 34.6 35.8 37.0 31.7 323 32.8 24.0 15.3
0.3m 25.7 56.7 64.2 69.7 52.9 57.4 74.8 74.6 53.2 47.5
MIMO2- 1.0m 24.6 54.0 61.1 65.3 48.7 52.1 66.1 65.9 46.1 40.6
Free 2.0m 231 50.4 57.0 59.4 433 45.4 55.4 55.3 37.6 325
space 3.0m 21.6 47.1 53.2 54.1 38.5 39.5 46.4 46.4 30.6 26.0
5.0m 19.0 41.0 46.4 449 30.4 30.0 32.6 32.6 20.3 16.7

Average Gain (dB)

0.3m -3.91 -4.03 -3.20 -2.56 -1.92 -2.17 -1.30 -1.25 -2.01 -3.58
MIMO1-  1.0m -4.11 -4.24 -3.41 -2.84 -2.27 -2.59 -1.83 -1.79 -2.64 -4.26
Free 2.0m -4.39 -4.54 -3.71 -3.24 -2.79 -3.19 -2.60 -2.55 -3.53 -5.24
space 3.0m -4.67 -4.84 -4.01 -3.65 -3.30 -3.79 -3.37 -3.32 -4.42 -6.21
5.0m -5.23 -5.44 -4.61 -4.46 -4.32 -4.99 -4.91 -4.84 -6.20 -8.16

0.3m -5.90 -2.46 -1.93 -1.57 -2.76 -2.41 -1.26 -1.28 -2.74 -3.23

MIMO2-  1.0m -6.09 -2.67 -2.14 -1.85 -3.12 -2.83 -1.80 -1.81 -3.36 -3.91
Free 2.0m -6.37 -2.97 -2.44 -2.26 -3.63 -3.43 -2.57 -2.57 -4.25 -4.88
space 3.0m -6.65 -3.27 -2.74 -2.66 -4.14 -4.03 -3.33 -3.34 -5.14 -5.84
5.0m 7.21 -3.87 -3.34 -3.47 -5.16 -5.23 -4.87 -4.86 -6.92 -7.78

Peak Gain (dBi)

0.3m 1.89 3.84 5.00 4.21 6.84 6.48 6.03 6.03 435 430
MIMO1-  1.0m 1.69 3.63 4.79 3.93 6.49 6.06 5.47 5.47 372 3.60
Free 2.0m 141 3.33 4.49 353 5.99 5.46 4.67 4.67 2.82 2.60
space 3.0m 112 3.03 4.19 3.13 5.49 4.86 3.87 3.87 1.92 1.60
5.0m 0.56 243 3.59 233 4.49 3.66 229 229 0.23 -0.40

0.3m 0.94 4.30 4.77 4.68 6.30 7.28 7.05 6.21 5.01 437

MIMO2-  1.0m 073 4.09 4.56 4.40 5.95 6.86 6.48 5.65 438 3.67
Free 2.0m 0.43 3.79 4.26 4.00 5.45 6.26 5.65 4.85 3.48 267
space 3.0m 0.13 3.49 3.96 3.60 4.95 5.66 4.83 4.05 258 1.67
5.0m -0.47 2.89 336 2.80 3.95 4.46 3.19 245 0.78 -0.21
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5G/4G Antenna on30x30 cm Ground plane

5G NR Band GSM800 5G NR Band

LTE700 5GNRN66 LTE2600 5GNRN77 5GNRN78 5GNRN79  LTE5200
Frequency (MHz) 7 900 1500
617-698  698-824  824-960 1427-1518 1710-2200 2300-2690 3300-4200 3300-3800 4400-5000 5150-5925
Efficiency (%)
MIMOL 0.3m 40.1 425 54.0 345 57.4 55.0 723 72.9 58.5 385
on 1.0m 38.3 405 515 323 52.9 49.9 63.9 64.5 50.7 32.9
30X30cm  2.0m 359 37.8 48.0 29.4 47.0 435 535 54.1 413 26.3
Ground 3.0m 336 353 44.8 26.8 418 37.9 449 45.4 33.7 21.0
Elais 5.0m 29.5 30.7 39.0 222 33.0 28.7 315 31.9 22.3 13.4
MIMO2- 0.3m 26.5 25.9 419 51.5 52.0 58.9 77.6 77.2 54.3 43.0
on 1.0m 25.4 24.7 39.9 48.2 47.9 53.4 68.6 68.3 47.0 36.8
30X30cm  2.0m 238 231 373 43.9 426 46.5 57.4 57.3 383 29.4
Ground 3.0m 22.3 215 34.8 40.0 37.9 405 48.1 48.0 312 235
Elais 5.0m 19.6 18.7 30.3 33.2 29.9 30.7 33.8 33.8 20.8 15.1
Average Gain (dB)
. 0.3m -3.97 3.72 -2.67 -4.63 241 -2.60 -1.41 -1.37 233 -4.14
on 1.0m -4.16 -3.93 -2.88 -4.91 Y -3.02 -1.95 -1.91 295 -4.82
30X30cm  2.0m -4.45 -4.23 -3.18 -5.32 -3.28 -3.62 271 -2.67 -3.84 -5.80
Ground 3.0m -4.73 -4.53 -3.48 -5.72 -3.79 -4.22 -3.48 -3.43 -4.73 -6.77
FlEnE 5.0m -5.30 -5.13 -4.08 -6.53 -4.82 -5.42 -5.01 -4.96 -6.51 -8.72
o 0.3m -5.76 -5.86 -3.78 -2.88 -2.84 -2.30 -1.10 092 -2.65 -3.67
on 1.0m -5.96 -6.07 -3.99 -3.17 -3.19 272 -1.64 -1.66 -3.27 -4.35
30X30cm  2.0m -6.24 -6.37 -4.29 -3.57 371 332 241 242 -4.16 -5.31
Ground 3.0m -6.51 -6.67 -4.59 -3.98 -4.22 -3.92 -3.18 -3.19 -5.05 -6.28
FlEme 5.0m -7.07 7.27 -5.19 -4.79 -5.24 -5.12 -471 -471 -6.83 -8.21
Peak Gain (dBi)
Ik 0.3m 2.42 3.09 5.78 456 7.91 7.56 7.64 7.34 7.26 5.65
on 1.0m 2.21 2.88 5.57 427 7.56 7.14 7.07 6.78 6.63 4.95
30X30cm  2.0m 1.91 2.58 5.27 3.85 7.06 6.54 6.24 5.98 5.73 3.95
Ground 3.0m 1.61 2.28 4.97 3.43 6.56 5.94 5.42 5.18 4.83 2.95
plEmE 5.0m 1.01 1.68 437 2.60 5.56 474 3.78 3.58 3.03 0.97
Vo 0.3m -0.87 2.88 4.77 6.19 7.35 8.50 8.09 7.50 6.05 5.75
on 1.0m -1.07 2.67 456 5.91 7.00 8.08 7.52 6.94 5.44 5.12
30X30cm  2.0m -1.34 2.37 426 5.51 6.50 7.48 6.69 6.14 4.58 4.22
Ground 3.0m -1.62 2.07 3.96 511 6.00 6.88 5.87 5.34 3.72 3.32
plEnE 5.0m 217 1.47 3.36 431 5.00 5.68 423 3.86 2.03 1.52
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Changelog for the datasheet

SPE-20-8-076 — MA352.A.LBI.001

Revision: A (Original First Release)
Date:  2020-07-01
Notes:

Author:  Jack Conroy
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