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Product Name: 5G & GNSS 7in1 Adhesive Mount Combo Antenna

Key Features:

4 x 5G/4G LMH 600-6000 MHz

2 x 5G/4G MH 1400-6000 MHz

1 x Active GNSS

Dimensions: 264.6 mm x 161.2 mm x 30.6 mm
Mount: Adhesive/Wall/Suction

Connectors: SMA Male

IP Rating: IP67 & IP69K

Compatible with ECE-R118 cables under demand
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Overview

Quectel YEMA700J1AH is a 5G & GNSS Adhesive mount 7in1 combo antenna optimized for 5G and 4G
networks. With dimensions of 264.6 mm x 161.2 mm x 30.6 mm, the antenna can integrate a variety of
antennas, such as 5G, 4G, GNSS and Wi-Fi antennas. Available with multiple mounting options including
wall, adhesive and others, the antenna box supports multiple connector types and cable lengths
(Compatible with ECE-R118 cables) and is designed to offer a more flexible and reliable high-performance
antenna for outdoor applications.

YEMA700J1AH is made up of 9 antennas, with 4 x 5G LMH antennas covering 600-6000 MHz, 4 x 5G
MH/Wi-Fi antennas covering 1400-6000 MHz and 1 x GNSS L1 & L5 antenna covering 1164—-1189 MHz
& 1559-1606 MHz. Housed in an IP67 & IP69K waterproof and IK09 impact rated case with adhesive
mounting allows for easy assembly either internally or externally for Automotive and Heavy Equipment
Vehicle Tracking, Remote Asset and Pipeline Monitoring and other systems. YEMAO13AA can be used in
harsh environments thanks to its robust UV resistant (UL 746¢ f1) and flame resistant (UL 94 V-0) PC
enclosure.

Typical Applications Include:

Passenger Bus / Rail / Air Applications.

Automotive and Heavy Equipment Vehicle Tracking and Telematics
Remote Asset and Pipeline Monitoring

HD Video over LTE

First Responder and Emergency Services

M2M Applications/loT

Quectel provides comprehensive antenna design support such as simulation, testing and manufacturing
for custom antenna solutions to meet your specific application needs. We have regional R & D centers to
offer quick response to meet your requirements. Please contact our sales & FAEs if you have any requests.
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Il Specification

Test Condition: In Free Space & On 500 mm x 500 mm Metal Plane

1.1. Electrical

Electrical Specifications

5G LMHs 600-960 MHz, 1400-6000 MHz
Frequency Range @ 5G MHs 1400-6000 MHz
GNSS 1164-1189 MHz, 1559-1606 MHz
5G LMHs & - .
Omni-directional
Radiation Pattern  9C MHs
GNSS Directional
5G LMHs & i
Linear
Polarization 5G MHs
GNSS RHCP
Impedance 50 Q
Isolation <-7.0dB
Axial Ratio (GNSS) <3dB
1.1.1. 5G LMHs
B12 B5 n74 B1 B42
Wi-Fi  B38 Wi-Fi
Band Band B71 /B13 /B8 In75 /B2 B40 /B48 n79
2G /B41 5G
/B28 /B26  In76 /B3 In77
SPEC Freq. 600— 700— 820- 1420- 1700— 2300— 2400- 2500— 3300— 4400- 5150—
(MHz) 700 810 960 1520 2170 2400 2500 2690 4200 5000 5850
Max FS 3.3 3.1 5.0 35 34 3.0 2.8 4.2 2.9 2.4 2.1
VSWR MP 35 42 67 38 40 33 37 45 29 28 22
Max FS 54 5.8 35 5.1 5.3 6.0 6.4 42 6.2 7.7 -8.8
Return mP -5.1 42 26 46 45 55 48  -40 6.4 65 -85
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Loss (dB)

AVG Eff. FS 397 463 379 554 569 595 631 583 627 553 5438
(%) MP 36.7 339 314 545 598 613 565 540 566 486  41.0
AVGAVG FS -4.0 -3.4 4.2 2.6 25 2.3 2.0 2.4 2.1 2.6 2.6
Gain (dB) mp 45 4.8 -5.1 2.7 2.3 2.2 2.6 2.7 2.5 -3.2 -3.9
Max Peak FS 1.6 1.6 3.0 4.1 5.6 43 4.4 5.0 4.8 4.2 47

Gain (dBi) pmp 1.6 2.0 2.4 7.4 7.2 7.7 6.0 4.4 6.4 5.6 57

FS <50
VSWR
MP <6.7
Return FS <-3.5dB
Loss MP <-2.6dB
FS <5.6 dBi
Peak Gain
MP <7.7 dBi
® 5G LMHs: LMH1, LMH2, LMH3, LMH4 Antennas
® 5G MHs: MH1, MH4 Antennas
® FS:In Free Space
® MP: On 500 x 500 mm Metal Plane

1.1.2. 5G MHs

B12 B5 n74 B1 B42
Wi-Fi  B38 Wi-Fi
Band Band B71 /B13 /B8 In75 /B2 B40 /B48 n79
2G /B41 5G
/B28 /B26  In76 /B3 In77
SPEC Freq. 600- 700- 820— 1420- 1700- 2300- 2400- 2500- 3300- 4400- 5150-
(MHz) 700 810 960 1520 2170 2400 2500 2690 4200 5000 5850
Max FS - - - 2.0 2.0 2.3 3.4 37 2.3 2.1 2.3
VSWR MP - - - 1.9 1.8 23 33 35 22 20 22
Max FS - - - 9.3 9.6 -8.3 5.2 4.8 7.9 9.2 -8.2
Return
Loss (dB) MP - - - 104 -11.1 -8.0 -5.4 -5.0 -8.6 9.5 -85
AVG Eff. FS - - - 52.3 56.3 56.5 54.3 45.0 65.2 63.1 591
(%) MP - - - 423 58.5 58.7 54.4 53.3 58.4 55.4 53.1
AVGAVG FS - - - 2.8 25 2.5 2.7 -3.5 1.9 2.0 2.3
Gain (dB) mp - - - -3.7 2.4 2.3 2.6 2.7 2.4 2.6 -2.8
Max Peak FS - - - 3.8 3.8 3.1 3.1 2.6 5.1 6.3 5.8
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Gain (dBi) Mmp - - - 5.6 6.2 5.9 6.5 6.2 8.2 7.2 6.7
ES <3.7
VSWR
MP <35
Return FS <-4.8dB
Loss MP <-5.0dB
FS < 6.3 dBi
Peak Gain
MP < 8.2 dBi
® 5G LMHs: LMH1, LMH2, LMH3, LMH4 Antennas
® 5G MHs: MH1, MH4 Antennas
® FS:In Free Space
® MP: On 500 mm x 500 mm Metal Plane

1.1.3. GNSS
Band Band GNSS L5 GNSS L2 GNSS L1
Specification Freq. (MHz) 1164-1189 1217-1238 1559-1606
FS 1.42 - 1.68
Max VSWR
MP 1.54 - 1.45
FS -15.2 - -14.3
Max Return Loss (dB)
MP -13.3 - -13.6
FS 58.9 - 52.5
AVG Eff. (%)
MP 57.7 - 52.1
FS -2.3 - -2.8
AVG Gain (dB)
MP -2.4 - -2.8
FS 2.8 - 4.5
Max Peak Gain (dBi)
MP 4.0 - 6.3
FS <2
VSWR
MP <2
FS <-10dB
Return Loss
MP <-10dB
FS <4.5dBi
Peak Gain
MP <6.3 dBi
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® FS:In Free Space
® MP:On 500 mm x 500 mm Metal Plane

GNSS LNA Electrical

LNA Gain 28 +3 dB
Noise Figure <3.5dB
Output VSWR <20
Input VSWR <20
Working Voltage DC2.8-3.6V
Working Current 21 £3 mA (Typ. 3 V)
Impedance 50 Q

® 5G LMHs: LMH1, LMH2, LMH3, LMH4 Antennas

® 5G MHs: MH1, MH4 Antennas

® FS:In Free Space

® MP: On 500 mm x 500 mm Metal Plane
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1.2. Supported Bands

5G NR/ LTE/ LTE-Advanced/ WCDMA/ HSPA/ HSPA+/ GPRS/ GSM/ NB-loT

Band Frequency (MHz) Uplink (MHz) Downlink (MHz) LMHs MHs
1 2100 1920-1980 2110-2170 \ V
2 1900 1850-1910 1930-1990 \ V
3 1800 1710-1785 1805-1880 \ V
4 1700 1710-1755 2110-2155 \ v
5 850 824-849 869-894 \ -
7 2600 2500-2570 2620-2690 \ v
8 900 880-915 925-960 \ -
9 1800 1749.9-1784.9 1844.9-1879.9 \ V
1 1500 1427.9-1447.9 1475.9-1495.9 \ V
12 700 699-716 729-746 \ -
13 700 777-787 746-756 v -
14 700 788-798 758-768 V -
17 700 704-716 734-746 \ -
18 850 815-830 860-875 v -
19 850 830-845 875-890 v -
20 800 832-862 791-821 v -
21 1500 1447.9-1462.9 1495.9-1510.9 V V
22 3500 3410-3490 3510-3590 v V
23 2100 2000-2020 2180-2200 v v
24 1600 1626.5-1660.5 1525-1559 v v
25 1900 1850-1915 1930-1995 v V
26 850 814-849 859-894 v -
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5G NR/ LTE/ LTE-Advanced/ WCDMA/ HSPA/ HSPA+/ GPRS/ GSM/ NB-loT

Band Frequency (MHz) Uplink (MHz) Downlink (MHz) LMHs MHs
28 700 703-748 758-803 v -
31 450 452.5-457.5 462.5-467.5 - -
34 2100 2010-2025 \ V
38 2600 2570-2620 J v
39 1900 1880-1920 \ V
40 2300 2300-2400 \ v
41 2500 2496-2690 \ v
42 3500 3400-3600 \ v
48 3500 3550-3700 \ v
66 1700 1710-1780 2110-2200 \ V
71 600 663698 617-652 v -
74 1500 1427-1470 1475-1518 \ V
77 3500 3300-4200 \ V
78 3500 3300-3800 v V
79 4500 4400-5000 \ V

GNSS Frequency Bands (MHz)

L1 L2 L5
GPS Centre 1575.42 Centre 1227.6 Centre 1176.45
(1565-1586) (1217-1238) (1164-1189)
v : v
G1-L10C-
L10F G2-L20C-L20F G3-L30C
GLONASS
Centre 1601 Centre 1248.06 Centre 1202.025
(1241-1255) (1189-1213)
(1595-1606)
N - R
E5b
GALILEO E1l E5a E6

Centre 1207.14
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Centre 1575.42 Centre 1176.45
(1166-1187)

(1563-1588)
\/

B1l

Centre
1561.098
(1559-1564)

\/

L1
QZSS Centre 1575.42
(1573-1578)
N

L5
Centre 1176.45
(1164-1189)

\/

BDS

IRNSS

1176.46 MHz

1184 MHz 1186 MHz 1213 MHz
1166 MKz 1189 MHz 1217 MHz

B1C (BDS-3)
Centre 1575.42
(1559-1592)

Centre 1227.6
(1226-1229)

Lower Bands

1202.025 MHz

1207.14 MHz

1227.6 MHz 1278.75 MKz
1248.06 MKz

Antenna Services
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(1197-1218) Centre 1278.75

(1258-1300)
\/ _ -

B2a-B2I B2b B3

Centre 1176.45 Centre 1207.14 Centre 1268.52
(1166-1187) (1197-1217) (1258-1279)

v y : :

L2C L5 L6
Centre 1176.45  Centre 1278.75
(1166-1187) (1257-1300)

] N ]

GNSS Bands and Constellations

Upper Bands

1561 MHz

1575.42 MHz

1268.52 MHz

1600.995 MHz

1238 MHz 1255 MHz 1300 MHz 1553 MHz 1586 MHz 1606 MHz

1241 MHz 1258 MHz 1279 MHz 1563 MHz 1588 MHz

1565 MHz 1592 MHz

B ors W@ oovss [ coiico [ ceivou ) wussmavo | ozs SGE
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1.3. Mechanical & Environmental

Mechanical
Antenna Size

Casing Material & Color

5G LMHs &
Cable Type & Length  9G MHs
GNSS
Weight
Connector Type

Mounting Type

264.6 mm x 161.2 mm x 30.6 mm

PC & Black
ALSR200 Black & 300 mm

RG174 Black & 300 mm
8374¢g

SMA Male (The current state of the SMA connector is not
waterproof. If a waterproof connector is required, it can be
customized, such as a waterproof FAKRA connector.)

Adhesive

Environmental
Operation Temperature

Storage Temperature
Ingress Protection (IP) Rating

Impact Protection (IK) Rating

RoHS & REACH Compliant

5G MHs: MH1, MH4 Antennas
FS: In Free Space
MP: On 500 x 500 mm Metal Plane

Antenna_Datasheet

-40 °C to +85 °C

-40°Cto +85 °C

IP67 (After Installation)
IP69K (After Installation)

IKO9

Yes

5G LMHs: LMH1, LMH2, LMH3, LMH4 Antennas
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I2 Drawing
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3 Detalled Performance

3.1. S-Parameter Test

3.1.1. VSWR

VSWR

e | MIH1 In Free Space === |MH2 In Free Space LMHS3 In Free Space LMH4 In Free Space
LMH1 On Metal Plane e | MH2 On Metal Plane e | MH3 On Metal Plane e | NMH4 On Metal Plane
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R
e GNSS In Free Space e GNSS On Metal Plane
10
9
8
7
£ 6
=
L 5
4
3
2
——— h
18%2&%@E%E%gggZg£§$$§%%%83&%?8%%&%@82%S3@%$E£§
nha b ha e he b he b b R R R R EN R RS TR R R R et Rebiat fabfat Rl ful Sl fat it fut e R R R R
Frequency(MHz)
VSWR - LMH
Frequency
600 630 710 830 900 960 1440 1710 1740 1880
(MHz)
FS 3.0 2.2 2.3 3.5 4.8 4.2 21 2.7 3.0 1.9
LMH1
MP 1.5 1.9 3.4 3.8 55 6.4 2.3 2.7 2.8 1.4
FS 3.3 2.7 1.8 2.8 3.4 4.1 3.5 1.6 1.7 29
LMH2
MP 2.6 2.7 2.3 3.9 4.8 52 3.6 1.7 1.7 3.3
FS 2.3 2.0 1.8 2.7 3.3 3.6 3.4 1.8 1.8 3.3
LMH3
MP 2.8 2.3 2.2 4.1 4.6 5.3 3.7 1.7 1.7 3.6
FS 2.0 1.8 3.0 3.0 4.1 4.2 29 2.3 25 2.1
LMH4
MP 1.8 2.4 3.1 3.7 4.6 52 2.0 2.3 2.4 1.6
Frequency
(MHz) 1950 2140 2350 2450 2600 3600 4700 5000 5500 6000
FS 2.2 2.2 29 2.1 2.4 21 2.4 2.3 1.9 1.2
LMHA1
MP 1.5 1.5 24 24 24 2.0 2.6 2.2 1.8 1.2
FS 24 1.7 2.2 2.2 2.7 1.6 1.5 1.6 2.1 1.7
LMH2
MP 2.8 1.8 2.0 2.9 3.6 1.7 1.6 1.5 2.2 1.8
FS 2.6 1.9 2.4 2.2 3.3 1.7 14 1.5 1.3 15
LMH3
MP 3.2 1.5 2.2 3.7 3.7 1.6 14 1.3 14 15
FS 24 1.9 2.2 1.8 24 1.5 1.5 1.2 14 1.6
LMH4
MP 1.5 1.2 2.1 1.9 2.4 14 1.6 1.2 14 1.6
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VSWR - MH
F
requency 600 630 710 830 900 960 1440 1710 1740 1880
(MHz)
FS ] i ; ; i i 20 16 13 10
MH1
MP ; ] ; ; ] ] 18 16 14 12
FS ; ] ; ; ] ] 18 15 13 11
MH4
MP ] i ; ; i i 15 17 15 11
F
(';I:qzl;ency 1950 2140 2350 2450 2600 3600 4700 5000 5500 6000
FS 14 17 18 27 33 17 14 13 22 19
MH1
MP 14 15 20 27 32 15 14 14 20 19
FS 15 16 19 26 34 16 13 13 16 17
MH4
MP 15 15 20 24 34 17 13 14 18 17
VSWR
Frequency (MHz) 1176 1227 1561 1575 1602
FS 1.25 ] 1.22 1.63 153
GNSS
MP 1.28 ] 1.27 1.35 1.45

Antenna_Datasheet
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3.1.2. Return Loss

Return Loss
e | MH1 In Free Space LMH2 In Free Space e | MH3 In Free Space LMH4 In Free Space
_O LMH1 On Metal Plang e | MH2 On Metal Plang === | MH3 On Metal Plane === | MH4 On Metal Plane
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Return Loss
e GNSS In Free Space e GNSS On Metal Plane
-5
-10
-15 —
-20
o
o
-25
-30
-35
-40
oNolololoNololololNolololololNolNoleoNeoNeoNeoNeRoolocsNcoloolooloo oo leoloolooleo oo oo loolooNeo oo Moo Moo oo
SEOdS00 oS 3SdNNRSRIRGRENBIRELRRE058388588
rl'—trequency(Wle)
Return Loss (dB) - LMH
Frequency
600 630 710 830 900 960 1440 1710 1740 1880
(MHz)
FS 59 87 82 54 37 -42 91 69 61  -10.1
LMH1
MP 134 102 -53 47 32 27 81 69 -65 -151
FS 55 67 -106 -65 52 -43 54 122 -115 6.2
LMH2
MP 72 68 -80 -45 36 34 -49 -119 -9 54
FS 81 94 -110 -66 55 -49 53 109 -106 -55
LMH3
MP 65 82 -84 -43 38 -33 -48 -116 -122 -49
FS 93 112 61 -641 -43 -42 63 81 -73 -88
LMH4
MP M2 78 57 -48 38 -34 -93 83 -78 -132
F
(Jﬁ::ency 1950 2140 2350 2450 2600 3600 4700 5000 5500 6000
FS 86 86 63 -89 77 -89 79 83 -104 -192
LMH1
MP 136 -135 -76 -78 77 97 69 87 -106 -223
FS 77 117 -84 86 67 -123 -139 -126 -90 -115
LMH2
MP 65 -107 -96 -63 49 -120 -123 -134 -87 -109
FS 69 -101 -76 -83 54 -118 -152 -135 -184 -13.7
LMH3
MP 57 137 87 48 48 126 -151 -167 -16.4 -147
FS 77 102 -85 -108 -7.7 -144 -143 -198 -157 -128
LMH4
MP 145 211 -91  -102 -76 -150 -126 -196 -16.0 -12.8
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Return Loss (dB) — MH

F
requency 600 630 710 830 900 960 1440 1710 1740 1880
(MHz)
FS ; ] ] ] i i 98 -129 -176 -327
MH1
MP ] i ] ] i . 107 133  -148 -230
FS ; ] ] ] ] _ 407 135 172 298
MH4
MP ; ] ] ] ] . 437 115 146 245
F
(n;:qz';'ency 1950 2140 2350 2450 2600 3600 4700 5000 5500 6000
FS 153 121 -108 -6.8 54 -118 -156 -166 87 -10.2
MH1
MP 152 -135 -97 66 56 -135 -152 -159 -94 -104
FS 134 133 -104 74 53 124 -187 -17.9 -125 -11.6
MH4
MP 145 141 97 76 53 -116 -172 -155 -108 -122
Return Loss (dB)
Frequency (MHz) 1176 1227 1561 1575 1602
FS 19 ] 14.2 147 16.2
GNSS
MP 18.4 ] 18.6 -16.1 14.2
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3.1.3. Isolation
3.1.3.1. Test Status: In Free Space

3.1.3.1.1. LMH1

Isolation

e | MH1 & LMH2 e | MH1 & LMH3 e | MH1 & LMH4 e | MH1 & MH1 s |[MH1 & MH4

0
-5
-10
-15
-20

L -25
30 |
-35
-40
-45
-50

400

600

800
1000
1200
1400
1600
1800
2600
2800
3000
3200
3400
3600
3800
4000
4200
4400
4600
4800
5000
5200
5600
5800
6000

Frequency(MHz)

3.1.3.1.2. LMH2

Isolation

e | MH2 & LMH] e | MH2 & LMH3 e |MH2 & LMH4 o |MH2 & MH1 s |MH2 & MH4

O O O O O O O O O O O O O O O O O O O O O O O O o o o o O
O O O O O O O O O O O O O O O O O O o O O O O O O o o O O
< © 0 O N ¥ © 0 O N I O N < © 0 O N < © 0 O N I © o O

I d H 4 NN N NN O O o000~ 39 353959 35 0 ;0 0 ;n 0 O

Frequency(MHz)
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3.1.3.1.3. LMH3

Isolation

e | MH3 & LMH1 s |MH3 & LMH2? e |MH3 & LMH4 e |MH3 & MH1 s |MH3 & MH4

O O O O O O O O O O O O O O O O O O O O O O o O o o o o O
O O O O O O O O O O O O O O O O O O o O O O O O o O o o O
< © 0 O N ¥ © 0 O N & © 0 O N & © 0 O N g © 00 O N ¥ © 0o O

I d H 4 N N N NN O O o600~ 9§99 35 959 35 0 ;0 0 ;0 0 O

Frequency(MHz)

3.1.3.1.4. LMH4

Isolation

e | MH4 & LMH1 s |[MH4 & LMH2 === |MH4 & LMH3 o |MH4 & MH]1 e |MH4 & MH4

0
-5

-10
-15
-20

B -25
-30
-35
-40
-45
-50

400

600

800
1000
1200
1400
1600
1800
2200
2400
2600
2800
3000
3200
3400
3600
3800
4000
4200
4400
4600
4800
5000
5400
5600
5800
6000

Frequency(MHz)
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MH1

3.1.3.1.5.

Isolation

MH1 & LMH4 MH1 & MH4

MH1 & LMH3

e MH1 & LMH] e—MH1 & LMH2

0009
008S
0099
00vS
00¢s
000§
008t
009%
00y
00cy
000
008¢
009¢€
oove
00ce
000€
008¢
009¢
0ove
00ce
000¢
008T
009T
oovt
00cT
000T
008

009

0oy

Frequency(MHz)

3.1.3.1.6. MH4

Isolation

MH4 & MH1

MH4 & LMH4

MH4 & LMH1 e MH4 & LMH2 e MH4 & LMH3

0009
0089
0099
00vS
00¢S
000§
008t
009
(0[0)727
00cy
000
008¢
009¢€
oove
00ce
000€
008¢
009¢
oove
00c¢
000¢
008T
009T
oovt
00¢T
000T
008

009

(0[0)7

Frequency(MHz)

21 /99

Antenna_Datasheet



Antenna Services

YEMA700J1AH Datasheet

nl/ecred

3.1.3.2. Test Status: On 500 mm x 500 mm Metal Plane

3.1.3.2.1. LMH1

Isolation

e | MH1 & LMH2 e |MH1 & LMH3 e | MH1 & LMH4 e |MH1 & MH1 e |MH1 & MH4

Frequency(MHz)

3.1.3.2.2. LMH2

Isolation

e | MH2 & LMH] e | MH2 & LMH3 e | MH2 & LMH{4 omm—|MH2 & MH1 s |MH2 & MH4

0009
008S
0099
00vS
00¢s
000§
008t
009
0oy
00cy
000
008¢
009¢
oore
00ce
000€
008¢
009¢
oove
00¢c¢
000¢
008T
009T
oovt
00cT
000T
008

009

(010}

Frequency(MHz)
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3.1.3.2.3. LMH3

Isolation

e | MH3 & LMH1 e [MH3 & LMH2 e |MH3 & LMH4 o |MH3 & MH1 s |MH3 & MH4

Frequency(MHz)

3.1.3.2.4. LMH4

Isolation

e | MH4 & LMH1 === |[MH4 & LMH2 === |MH4 & LMH3 o |MH4 & MH] e |MH4 & MH4

MHz)

(

Frequency

23 /99
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3.1.3.2.5. MH1

Isolation

e MH1 & LMH] o \H1 & LMH?2 o MH1 & LMH3 o ©MH1 & LMH4 e MH1 & MH4

-10

400

600

800
1000
1200
1400
1600
1800
2000
2200
2400
2600
2800
3000
3200
3400
3600
3800
4000
4200
4400
4600
4800
5000
5200
5400
5600
5800
6000

Frequency(MHz)

3.1.3.2.6. MH4

Isolation

e MH4 & LMH1 e MH4 & LMH2 e MH4 & LMH3 om——©\MH4 & LMH4 o—\HA & MH1

-5
-10
-15
-20

B -25
-30
-35
-40
-45
-50

400

600

800
1000
1200
1400
1600
1800
2000
2200
2600
2800
3200
3600
3800
5600
5800
6000

2400
4000
4200
4400
4800
5000

Frequency(

® FS:In Free Space
® MP: On 500 mm x 500 mm Metal Plane
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3.1.4. GNSS Axial Ratio

Axial Ratio

e 1176MHz Phi 0 degree 1176MHz Phi 90 degree

22
20

18 \
16
14
12

dB

10
8
6
4
2
0—180 -165 -150 -135 -120 -105 -90 -75 -60 -45 -30 -15 O 15 30 45 60 75 90 105 120 135 150 165 180
Theta(degree)
Axial Ratio
1 575MHz Phi 0 degree 1575MHz Phi 90 degree
22
20
18
16
14
o 12
© 10
8
6
4
2 N s
0—180 -165 -150 -135 -120 -105 -90 -75 -60 -45 -30 -15 O 15 30 45 60 75 90 105 120 135 150 165 180
Theta(degree)
Axial Ratio (dB)
Frequency (MHz) 1176 1227 1575
Phi =0 (de
(deg) 28 ; 2.2
Theta = 0 (deg)
GNSS Phi =90 (deg)
i= e
J 28 ; 2.2

Theta =0 (deg)
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GNSS LNA Gain

3.1.5.

LNA Gain

40

30
20
10

-10
-20

ap

-30

-40

-50
-60
-70

€691
9/91
6991
4zl
6ot
809T
1691
v.ST
LSSGT
0rSt
€eat
90sT
6871
cLYT
SSvl
8EYT
Tert
yovt
68¢T
x4
Gact
8ECT
Tect
v0cT
L8TT
0LTT
€Tt
9ETT
6TTT
c0TT
G807
890T
TS0T
ve0T
LTOT
000T

Frequency(MHz)

LNA Gain (dB)

1227 1561 1575 1602

1176

Frequency (MHz)

29.9 28

30

27.3

GNSS
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3.1.6. GNSS Noise Figure

Noise Figure
45
4
35 \“\w
3
o
©
2.5
2
15
1
O M O O NL O AT O0OOMOONLL O A~ O0OM OO N LW
S5 EETIZ e LhbhR333338383
R e R B TR R R R B B A I A I e T B B A I TR R o R B B B R O
Frequency(MHz)
Noise Figure (dB)
Frequency (MHz) 1176 1227 1561 1575 1602
Noise Figure (dB) 3.38 - 28 243 29
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3.2. Radiation Performance Test

3.2.1. Efficiency

Efficiency

e | MH 1 In Free Space === |MH 2 In Free Space LMH 3 In Free Space LMH 4 In Free Space
OOLl\/IH 1 On Metal Plane e | MH 2 On Metal Plane === |MH 3 On Metal Plane o= |MH 4 On Metal Plane
90
80
70
60
50
a0 IfY
30
20
10
0

Efficiency(%)

600
800
1000
1200
1400
1600
1800
2000
2200
2400
2600
m12800
3800
4000
4200
4400
4600
4800
5000
5200
5400
5600
5800
6000

®
3 3200

23000
=

=3400
N3600

Efficiency

e \|H 1 In Free Space MH 4 In Free Space MH 1 On Metal Plane  e==== NH 4 On Metal Plane
100

90
80
70
60
50
40

Efficiency(%)

30
20
10

0

1400
1600
1800
2000
2200
2400
2600
2800
3000
3200
3400
3600
3800
4000
4400
4600
4800
5000
5200
5400
5600
5800
6000

o
o
IV
<
)

Frequency(MHz
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Efficiency

e GNSS In Free Space GNSS On Metal Plane
100
90
80
70
60

50
40

30
20
10

Efficiency(%)

1150
1155
1160
1165
1170
1175
1180
1185
1190

Lo
(@]
—
—

1200

—
<o}
Lo
—

~ 1566
1571
1576
1581
1586
1591
1596
1601
1606

Frequency(MHz

Efficiency (%) - LMH

Frequency
600 630 710 830 900 960 1440 1710 1740 1880

(MHz)

FS 429 429 485 397 343 419 632 531 483 57.8
LMH1

MP 422 468 449 334 289 277 599 526 515 741

FS 361 310 414 373 398 393 518 606 620 492
LMH2

MP 245 232 336 267 321 37.8 489 620 603 46.8

FS 328 301 437 388 390 372 512 602 607 452
LMH3

MP 269 314 348 254 344 397 505 604 589 39.6

FS 399 427 522 404 334 380 604 564 539 547
LMH4

MP 434 464 515 341 306 287 699 574 567 733
F
(Jﬁ:;ency 1950 2140 2350 2450 2600 3600 4700 5000 5500 6000

FS 552 595 564 645 585 70.6 499 476 577 554
LMH1

MP 734 720 572 654 557 672 503 414 352 432

FS 560 671 615 653 531 652 513 488 463 414
LMH2

MP 502 614 651 484 477 578 458 414 395  35.0
LMH3 FS 546 639 594 596 478 626 637 593 634 404
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MP 404 632 568 439 424 536 457 504 450 309
FS 546 643 621 685 649 785 560 506 550 392
LMH4
MP 777 820 703 698 599 703 546 377 349 337

Efficiency (%) - LM

F
requency 600 630 710 830 900 960 1440 1710 1740 1880
(MHz)
FS ; ] ] ] ] . 546 467 452  52.3
MH1
MP ; ] ; ; ] . 436 509 527 574
FS ; ] ] ] ] . 577 502 559 522
MH4
MP ; i ] ] i . 424 560 618 556
Frequency
i) 1950 2140 2350 2450 2600 3600 4700 5000 5500 6000
FS 600 644 620 558 439 661 682 690 572 523
MH1
MP 636 610 586 518 622 600 609 571 545 453
FS 584 613 544 528 423 677 629 579 554 414
MH4
MP 625 527 550 524 483 522 544 506 47.9 327
Efficiency (%)
F
requency 1176 1227 1561 1575 1602
(MHz)
FS 61.2 ] 51.9 54.2 43.9
GNSS
MP 605 ] 50.1 52.8 45.6
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3.2.2. Average Gain

Average Gain

e | MH 1 In Free Space e |MH 2 In Free Space LMH 3 In Free Space LMH 4 In Free Space
—OLI\/IH 1 On Metal Plang e | MH 2 On Metal Plane e |MH 3 On Metal Plane e |MH 4 On Metal Plane

Average Gain(dB)
IS

-5
-6
-7
-8
o O O O O O O O O O O O O O O O O O O O o o o o o o o o
o O O O O O O O O O O O O O O O O O O O O o o o o o o o
(o} [e0] (@) N <t O o O N <t © Qo O o < O e} o N <t O o O (9N} <t O o O
— — — — — N N N N N M. M ™M o™ ™ <t <t <t <t <t Lo Lo Lo Lo [To o]
Frequency(MHz)
Average Gain
e \/H 1 In Free Space MH 4 In Free Space ~ === MH 1 On Metal Plang === MH 4 On Metal Plane
0

_
m
e
)
k=
©
(©]
(O]
[®)]
@®
—
()
>
<
-6
-7
-8
o o o o o o o o o o o o o o o o o o o o o o o
(@] o o o (@] o o o o (@) (@] o o o (@] o o o o (@] o o o
<t (e} 06} (@] N <t O [e0] o N <t O e} (@] < O 06 (@] N <t O 0] o
— — — N N N N N ™ ™ ™ ™ ™ <t <t <t <t Lo Lo Lo Lo Lo O

o
o
N
<
)

Frequency(MHz

Antenna_Datasheet 31 /99



Antenna Services

necred YEMA700J1AH Datasheet

Average Gain

e (GNSS In Free Space GNSS On Metal Plane
0
-1
fea)
T -2
é)% /,/ /
o 3 /
o p
©
o 4
Z
-5
-6
o Ln (@] Lo (@) Lo o Ln (@] Lo o — O — O — O — (<o) — [(e)
L8 8 85533338 2 855K 3 B33 33
Frequency(MHz)
Average Gain (dB) - LMH
Frequency
600 630 710 830 900 960 1440 1710 1740 1880
(MHz)
FS 3.7 3.7 -3.1 -4.0 4.7 -3.8 2.0 -2.8 -3.2 2.4
LMH1
MP -3.7 -3.3 -3.5 -4.8 5.4 -5.6 2.2 -2.8 -2.9 -1.3
FS -4.4 -5.1 -3.8 -4.3 -4.0 4.1 -2.9 -2.2 -2.1 -3.1
LMH2
MP -6.1 -6.3 -4.7 5.7 49 4.2 -3.1 2.1 2.2 -3.3
FS -4.9 5.2 -3.6 -4.1 4.1 -4.3 -2.9 -2.2 2.2 -3.5
LMH3
MP 57 5.0 -4.6 -6.0 4.6 4.0 -3.0 2.2 2.3 4.0
FS -4.0 3.7 -2.8 -4.0 -4.8 4.2 2.2 -2.5 2.7 -2.6
LMH4
MP -3.6 -3.3 -2.9 -4.7 51 54 -1.6 2.4 2.5 -14
F
(n:l:q:)'ency 1950 2140 2350 2450 2600 3600 4700 5000 5500 6000
FS -2.6 2.3 -2.5 -1.9 2.3 -1.5 -3.0 -3.2 2.4 -2.6
LMH1
MP -1.4 -1.4 2.4 -1.9 -2.6 1.7 -3.0 -3.8 -4.5 3.7
FS 2.5 -1.7 2.1 -1.9 2.8 -1.9 29 -3.1 -3.3 -3.8
LMH2
MP -3.0 2.1 -1.9 -3.2 3.2 2.4 -3.4 -3.8 -4.0 -4.6
LMH3 FS -2.6 2.0 -2.3 -2.3 -3.2 2.0 2.0 2.3 2.0 -3.9
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MP 39 20 25 36 37 27 34 30 35 -51
FS 26 19 21 46 19 11 25 30 26 -4
LMH4
MP 11 09 15 16 22 15 26 -42 -46 -47
Average Gain (dB) — LM
F
requency 600 630 710 830 900 960 1440 1710 1740 1880
(MHz)
FS ; ] ; ; ] ] 26 33 -35 28
MH1
MP ; ] ; ; ] ] 36 29 28 24
FS ; ] ] ] ] ] 24 30 25 28
MH4
MP ; i ] ] i i 37 25 21 26
Frequency
i) 1950 2140 2350 2450 2600 3600 4700 5000 5500 6000
FS 22 19 21 25 36 18 17 16 24 28
MH1
MP 20 22 23 29 21 22 22 24 26 -34
FS 23 21 26 28 37 -7 20 24 26 -38
MH4
MP 20 28 26 28 32 28 26 30 32 -49
Average Gain (dB)
Frequency (MHz) 1176 1227 1561 1575 1602
FS 2.1 i 2.9 2.7 3.6
GNSS
MP 2.2 ] 3.0 2.8 3.4
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3.2.3. Peak Gain

Peak Gain

e | M/H 1 In Free Space === |MH 2 In Free Space LMH 3 In Free Space LMH 4 In Free Space
_10|‘MH 1 On Metal Plane e | MH 2 On Metal Plane e | MH 3 On Metal Plane e |MH 4 On Metal Plane

8

Peak Gain(dBi)
N

0 3
-2
-4
-6
o O O O O O O O O O O O O O O O o o o o o o o o o o o o
O O O O O O O O O O O O O O O O O O o o o o o o o o o o
© 0O O N < O© 0 O N g O 0 O NN ¥ © 0 O N ¥ © 0o O N I © o O
A H Hd Hd 4 N N N N N M MmO O 60 60O 5 95 9 959 35S .0 ;0 ;0 0 0 o
Frequency(MHz)
Peak Gain
e \IH 1 In Free Space MH 4 In Free Space ~ === MH 1 On Metal Plang === MH 4 On Metal Plane
12
10
8
e}
S
c 4
3
X 2
©
o}
)
-2
-4
-6
o o o o o o o o o o o o o o o o o o o o o o o o
o o o o o o o o o o o (@} o o o o o o o o o o o o
<t © [e0) (@) N <t © 0] o AN < o (9N} <t (o) 0] o N <t (o) [o0) o
— — — N N N N N ™ ™ ™ ™ ™ < <t < <t <t Lo Lo Lo Lo Yo} [<e]

Frequency(MHz)

Antenna_Datasheet 34 /99



Antenna Services

necred YEMA700J1AH Datasheet

Peak Gain
e (NSS In Free Space GNSS On Metal Plane

Peak Gain(dBi)
N SN (@)}

o

1150
1155
1160
1165
1170
1175
1180
1185
1190

Lo
D
—
—

1200

©
©
Lo
—

1571
1576
1581
1586
1591
1596
1601
1606

—
©
!
—
M

Frequency(MHz)

Peak Gain (dBi) — LMH

Frequency
600 630 710 830 900 960 1440 1710 1740 1880

(MHz)

FS 09 08 12 17 19 25 37 23 23 34
LMH1

MP 04 16 07 -14 12 45 49 17 22 49

FS 07 05 -09 00 07 03 32 46 40 33
LMH2

MP 09 05 06 -12 02 24 32 37 35 23

FS 16 17 09 04 04 04 30 44 39 39
LMH3

MP 13 03 03 09 10 15 36 29 39 14

FS 11 11 12 17 12 21 30 22 26 37
LMH4

MP 09 10 10 09 47 45 714 19 27 41
F
(Jﬁ:;ency 1950 2140 2350 2450 2600 3600 4700 5000 5500 6000

FS 34 26 35 32 36 38 11 12 26 46
LMH1

MP 50 63 52 45 27 52 32 09 28 25

FS 45 49 24 34 33 36 31 20 17 21
LMH2

MP 27 34 52 30 20 30 41 24 28 31
LMH3 FS 56 47 19 27 28 32 39 39 26 18
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MP 14 35 39 38 11 20 35 33 15 -0

FS 3.1 3.7 41 44 46 48 26 22 20 33
LMH4

MP 6.1 7.1 75 54 38 45 39 05 08 12

Peak Gain (dBi) — LM
F
requency 600 630 710 830 900 960 1440 1710 1740 1880

(MHz)

FS ; ; ; ; ; ; 2.6 17 12 26
MH1

MP ; ; ; ; ; ; 56 39 37 46

FS ; ] ; ; ; ; 33 25 15 18
MH4

MP ; ; ; ; : : 55 52 51 4.1
Frequency
e 1950 2140 2350 2450 2600 3600 4700 5000 5500 6000

FS 17 30 30 22 17 36 55 45 28 24
MH1

MP 5.1 46 44 52 51 6.1 60 54 67 35

FS 15 17 28 30 21 47 54 54 36 21
MH4

MP 40 44 54 59 38 45 62 44 43 18

Peak Gain (dBi)
Frequency
1176 1227 1561 1575 1602

(MHz)

FS 2.8 ; 3.9 4.2 2.7
GNSS

MP 3.9 ; 6.3 5.4 3.1
Antenna_Datasheet 36 /99



Antenna Services

nl/ecred YEMA700J1AH Datasheet

3.24. ECC

3.2.4.1. Test Status: In Free Space

ECC
e | \H] & LMH? e | MH1 & LMH3 LMH1 & LMH4 LMH1 & MH]1 e | MH1 & MH4
1
0.9
0.8
0.7
0.6
@)
O 05
Ll
04
0.3
0.2
0.1 !l
O LA ‘_‘p -~ | - 7 e / ~
o O O O O O O O O O O O O O O O O O o o o o o o o o o o
O O O O O O O O O O O O O O O O O O o o O o o o o o o o
© o0 O « < © oo O <t © 00 O AN < ©O© 0O O N g © 0 O N < © oo O
— — — 1 <4 N N N N N MO M OO 0o ;0 5 <5 << <t 0o mn umw mw mw o
Frequency(MHz)
ECC
| \H? & LMH]1 e MH2 & LMH3 LMH2 & LMH4 LMH2 & MH1 =~ e | MH2 & MH4

0.9
08
0.7
0.6
Q
O 05
Ll
0.4
0.3
02 |
0.1
P A D A\ -
O .
o o o o o o o o o o o o o o o o o o o o o o
o o o o o o o o o o o (@] o o (@) o o o o o o o
© 06} (@] N <t © 06} (@] N <t (o] 00} (@] N <t O o N < O [e¢) o
— — — — — N N N N N o o o (90} Lo Ln Ln Ln Lo O
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ECC

LMH3 & LMH4

LMH3 & MH4

LMH3 & MH1

LMH3 & LMH2

LMH3 & LMH1

0009
0085
0095
00%S
0025
0005
008Y
009¥
00
00Z¥
000¥
008€
009€
00ve
00z€
000€
0082
0092
024
0022
0002
- 008T
009T
00vT
002T
000T
2 008
= 009

204

Frequency(MHz)

ECC

LMH4 & LMH3

LMH4 & MH4

LMH4 & MH1

LMH4 & LMH2

LMH4 & LMH1

Frequency(MHz)
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ECC
MH1 & LMH3

MH1 & MH4

MH1 & LMH4

MH1 & LMH2

e MH1 & LMH1

0.9
0.8
0.7

0.6
0.5
0.4

204

0.3
0.2
0.1

0009
0089
0095
00vS
00¢s
000S
008
009
00vY
00¢y
0001
008¢
009¢€
0ove
00ce
000€
008¢
009¢
0ove
00ce
000¢
008T
0091
0ovT
00cT
000T
008

009

Frequency(MHz)

ECC
MH4 & LMH3

MH4 & MH1

MH4 & LMH4

MH4 & LMH?2

MH4 & LMH1

A 0009
j 0085
§ 0095
| oovs
0025
{ 0005
008Y
0097
00%Y
00Z¥
000%
008¢
009¢
00v€
00z¢
000€
| 0082
0092
00z
0022
0002
008T
009T
00vT
002T
000T
x 008
= - 009

A T

0.9
0.8
0.7
0.6
0.5

204

Frequency(MHz)

39 /99

Antenna_Datasheet



Antenna Services

e Ted YEMA700J1AH Datasheet
3.2.4.2. Test Status: On 500 mm x 500 mm Metal Plane

ECC

e | MH1 & LMH2 e | MH1 & LMH3 LMH1 & LMH4 LMH1 & MH1 =~ e | MH1 & MH4

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2

ECC

f'

0

800
1000
1200
1400
1600
1800
2000
2200
2400
2600
2800
3000
3200
3400
3600
4000
4200
4400
4600
4800
5000
5200
5400
5600
5800
6000

o
o
[ee]
™
)

Frequency(MHz

ECC

e | MH2 & LMH1 e | MH2 & LMH3 LMH2 & LMH4 LMH2 & MH1 e | MH2 & MH4

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

ECC

4200 I

600

800
1000
1200
1400
1600
1800
2000
2200
2400
2600
2800
3000
3200
4400
4600

e
0 )
2
)
‘?i?
5600 rx

3400
3600
4000
4800
5000
5200
5400
5800
6000

o
o
@
™
)

Frequency(MHz

Antenna_Datasheet 40 /99



Antenna Services

nl/ecred YEMA700J1AH Datasheet

ECC

e | MH3 & LMH1 e | MH3 & LMH2 LMH3 & LMH4 LMH3 & MH1 e | MH3 & MH4

0.9
0.8
0.7
0.6
0.5
0.4
0.3

ECC

O O O O O O O O O O O O O O O O O O o O O o o o o o o o
© o0 O « < © 00 O < © 0 O NN < O 0 O N g O 0 O N < © o O
— — — " 4 AN N N N N MO M O 0o ;0 5 <5 << < 0o o un uw wmw O
Frequency(MHz)
ECC
e | MH4 & LMH1 e | MH4 & LMH2 LMH4 & LMH3 LMH4 & MH1 =~ e | MH4 & MH4

ECC
o
o

O O O O O O O O O O O o o o o o
O O O O O O O O O O O O o o O O
© 0O O N < © 0 O N ¥ © o O N < O

— 4 d 4 N N N N N MmO M MO M

Frequency(MHz

4000
4200
4400
4600
4800 |
5000 |
5200
5400
5600
5800
6000

o
o
[ee]
™
)

Antenna_Datasheet 41 /99



Antenna Services

nl/ecred YEMA700J1AH Datasheet

ECC

e MH1 & LMH1 =~ === MH1 & LMH2 === MH1 & LMH3  ew———MH1 & LMH4 ~— e—©MH1 & MH4

0.9

0.8

0.7

0.6

80.5

Ll

04

0.3

0.2

0.1

0
O O O O O O O O O O O O O O O O O O o O o o o o o o o o
O O O O O O O O O O O O O O O O O O o O O o o o o o o o
© 0O O N < © 0 O N & © 0O O NN <& © 0O O N < O 0O O N < O o O

S 4 NN N NN MmO MM T T T 0. n n n O
Frequency(MHz)
ECC

e \H4 & LMH1 =~ e \MH4 & LMH2 MH4 & LMH3 MH4 & LMH4 s MH4 & MH1
1

0.9

0.8

0.7

0.6

80.5

Ll

0.4

0.3

0.2

0.1

O LA = - i
O O O O O O O O O O o o o o o o o O O O O O O o o o o
O O O O O O O O O O O o o o o o o O O O O O o O O o o
© 0O O N < © 0O O N & © 0O O NN < O O N < © 0O O N < © oo O

= 4 NN NN N MM N ™M < T T T 0 ;0 000 .n O

o
o
[ee]
™
)

Frequency(MHz

Antenna_Datasheet 42 /99



Antenna Services
e Ted YEMA700J1AH Datasheet

3.2.5. 3D & 2D Radiation Pattern

3.2.5.1. Test Condition: In Free Space

® Test Chamber: HF-G-1
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