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IlSpecification

1.1. El

ectrical

Servioc
Dat as h

Eectrical

Speci fications

L MHs 60960 MHzz6 00DHD0 MHz
Frequency MHs 1406000 MHz
GNSS 11 dz1 18BMHz , Z159589Hz
LMH& MHs Omndirectional
Radi ati on
GNSS Directional
LMH& MH s Linear
Pol ari zat.
GNSS RHCP
| mpedance 50 q
| sloati on 0-6 . dLB
Ax i al Rati o (GNSS) <3dB
1.1.1. LMHs
B12 B5 N7 4 B1 B4 2
Wi-Fi B38 Wi-F i
Ban Banc B71 [/B1: /B8 /N7t [ B2 B40 /| B4§ N709
2G /| B41 5G
/| B2¢ [/ B2¢ / N7€¢ [ B3 / N7 7
SPEC Frec 600 700 820 1420 17@0 23Q@0 24Q0 25@0 33Q@0 44Q@0 51%0
(MHz 700 810 960 152C 217C 240C 250C 269C 420C 500C 585¢C
FS 12.: 4.3 9.4 4.7 2.2 1.5 1.7 2.3 3.3 3.5 3.1
Max VS
MP 14.¢: 3.7 7.3 4.5 1.9 1.6 1.9 2.0 3.1 3.6 3.0
Max Re FS 1.4 4.2 1.9 3.7 8.4 -13. -11.: 8.0 5.4 5.1 5.9
Los(sdB) pmp 1.2 4.8 2.4 3.9 -10. 13. -10.( 9.4 5.9 4.9 6.1
AVG Ef FS 23.t 51.% 36.¢« 53.¢ 74. 67.¢ 69.( 59 67.¢ 63.1 57.°:
( %) MP 12.¢ 43.¢ 38.. 65.( 75.¢ 69.%! 65.¢ 63.¢ 68.( 62.¢ 56.¢

Antenna_Datasheet
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AVG Ga FS 6.5 2.9 4.5 2.7 1.3 1.7 1.6 2.2 1.7 2.0 2.4
(dB) MP 9.7 3.7 4.2 1.9 1.2 1.6 -1.9 2.0 -1.7 2.0 =-=22.5
Max Pe FS 0.6 2.6 1.0 2.0 4.7 3.0 2.3 2.3 5.3 5.1 5.2
Gai(ndBi mp 0.8 3.7 3.2 7.6 6.8 6.0 5.9 6.3 8.6 8.3 7.4

FS 0O 12.1
V S WR

MP 014. 3
Return FS O-1.#B
Loss MP 0O-1. @B

FS O 5d.B3i
Peak G

MP O 8d.Bsi
, LMH&« MALMB Antennas
, MHsMHL MH2 Antennas

FS:InFree Space
. MP: 3nD29 mm Metal Pl ane
1.1.2. MHs
B12 B5 N7 4 B1 B42
Wi-Fi B38 Wi-F i
Ban Banc B71 /B1l: /B8 /N7t /B2 B40 /| B4¢ N709
2G / B41 5G
/| B2¢ [/ B2¢ / N7¢ /B3 / N7 7

SPEC Frec 600 700 820 1420 170 23Q@0 24Q0 250 33Q@0 44Q@0 51%0

(MHz 700 810 960 152C 217C 240C 250C 269C 420C 500C 585¢C

FS - - - 4.1 2.2 3.6 2.6 3.5 1.7 1.9 2.1
Ma XS WR

MP - - - 3.4 2.1 3.6 2.6 3.5 2.3 2.2 2.2
Max etRur o ; ; ; 4.3 8.6 5.0 7.2 5.0 -11 10. . -8.8
Loss
(dB) MP - - - 5.3 8.8 5.0 7.2 5.2 8.2 8.7 8.6
AVG Ef FS - - - 57.% 69.¢ 42.% 64. 52.t 75.1 73.¢ 71
( %) MP - - - 62.% 69.¢ 46 65. 54.( 70.: 70.¢ 67
AVG Ga FS - - - 2.4 1.6 3.7 1.9 2.8 1.2 1.3 -1.6
(dB) MP - - - 2.1 1.6 3.3 1.9 2.7 -1.5 1.5 -1.7
Ma x eafk FS - - - 2.7 4.5 3.8 4.5 4.0 6.9 7.0 7.3
Gai(ndBi mp - - - 6.9 7.4 5.9 7.1 7.0 9.2 9.3 8.2

FS O 4.1
VS WR

MP O 3.6
Antenna_Datasheet 417 2
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Return FS 0-4 . BB
Loss MP 0-5d B
FS O 7d.B3i
PeaGai i
MP O od B3
LMH4 MA]L MB Antennas
MHsMHL MH2 Antennas
FS:InFr ee Space
MP: 30nD249 mm Metal Pl ane
1.1.3. GNSS
Ban Band GNSS L5 GNSS GNSS L1
Specificatic Freq. (| 116-4189 1211238 1559606
FS 5.7 - 4.0
Ma XVS WR
MP 4. 3 - 50
FS 3.1 - -45
Max etRurn (LoB
MP 4. 2 - 3.5
FS 40. 5 - 31.8
AV G K fA).
MP 40. 2 - 28. 4
FS 4.1 - 5.0
AVG GadB)
MP 4.0 - 5.6
FS 2.1 - 0.5
Ma xealk G@adBi
MP 4.6 - 3.3
FS 05. 7
VS WR R
MP O ®.
FS O-3 . dB
Return Loss R
MP O-1.dB
FS O 2d.Bli
PeaGai n R
MP O4 dBi
., LMH4&< MH LMB Antennas
MHsMHL MH Ant ennas
FS:InFr ee Space
., MP: 3XnD28& mm Metal Pl ane
Antenna_Datasheet 5172
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GNSS L MNeACtEri cal
LNA Gain 28\2d B
Noi se Figure O 2d.B5
OQutput VSWR < 2.0
l nput VSWR < 2.0
Wor king Vol tage DC2i5V
Wor king Current 020 mA
| mpedance 50 q
R LMHsLMH L ME Antennas
., MHSs MHL,MH2ZAnt ennas

FS:InFr ee Space

MP: 3n0D24 mm Met al Pl ane
1.2.Supported Bands

5G NR/ LT®BNanced/ WCDMA/ HSPA/ HSPAF¥/ GPR

Band Frequency Upl i nk ( Downl (i Mz L MHs MH s

1 2100 1920980 210170 a a

2 1900 180910 1930990 a a

3 1800 17%0D785 1856880 a a

4 1700 17 ¥D755 21%D155 a a

5 850 8278 49 86894 a -

7 2600 25@0570 2620690 a a

8 900 88M®15 92860 a -

9 1800 17491798 4 . 184 41.879. a a

11 1500 142714947 . 147 314995 . a a

12 700 699 16 729 46 a -

13 700 7771 87 7476 5 6 a -

Antenna_Datasheet
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5G NR/ LT®EBNanced/ WCDMA/ HSPA/ HSPAF¥/ GPR
Band Frequency Upl i nk ( Downl (i Mtz L MHs MH s
14 700 788 98 7548 68 a -
17 700 70Z 16 734 46 a -
18 850 818 30 86875 a -
19 850 83845 87890 a -
20 800 83862 79821 a -
21 1500 1447149 2 . 149531510. a a
22 3500 341490 35%x590 a a
23 2100 20@d020 210200 a a
24 1600 162816560 . 1525559 a a
25 1900 180915 1930995 a a
26 850 8178 4 9 858914 a -
28 700 7043 48 75803 a -
31 450 4522457 .5 462-4%7.5 - -
34 2100 201®025 a a
38 2600 2572620 a a
39 1900 1880920 a a
40 2300 2302400 a a
41 2500 249-@690 a a
42 3500 3403600 a a
48 3500 35563700 a a
6 6 1700 1710780 2112200 a a
71 600 663698 617652 a -
74 1500 1427470 147-3518 a a
77 3500 330@200 a a

Antenna_Datasheet

7172



necred Antenna Servic
YEMNO17AA Datash

5G NR/LT®BBENanced/ WCDMA/ HSPA/ HSPAF¥/ GPR

Band Frequency Upl i nk ( Downl (i Mtz L MHs MH s

78 3500 3308800 a a

79 4500 4406000 a a
Note: Cédmearsd efficiency > 20%

GNSS Frequency Bands (MHz)

L1 L2 L5
GPS Centre 1575.42 Centre 1227.6 Centre 1176.45
(156571 1586) (12171 1238) (11641 1189)

FS a - a
MP a - a
G1l-L10C-
L1OF G2-L20C-L20F G3-L30C
GLONASS
Centre 1601 Centre 1248.06 Centre 1202.025
(12417 1255) (11891 1213)

(159571 1606)
FS a - -
MP a - -

El E5a E5b E6

GALILEO Centre 1575.42 Centre 1176.45 Centre 1207.14  Centre 1278.75
(1563i 1588) (11667 1187) (1197i 1218) (12587 1300)

FS a a - -
MP a a - -
B1l .
B1C (BeiDou-3) B2a-B2I B2b B3
Centre
BEIDOU 1561008 Centre 1575.42 Centre 1176.45  Centre 1207.14 Centre 1268.52
' 155971 1592 T 11971 1217 12581 1279
(15591 1564) ( ) (11661 1187) ( ) ( )
FS a a a - -
MP a a a - -
L1 L2C L5 L6
QZSS Centre 1575.42 Centre 1227.6 Centre 1176.45 Centre 1278.75
(15731 1578) (122671 1229) (116671 1187) (12571 1300)
FS a - a -

Antenna_Datasheet 8172
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MP a

L5

Centre 1176.45
(11647 1189)

IRNSS

FS a

MP a

1176.45 MHz

1202.025 MHz

1207.14 MHz

1184 MHz

1186 MHz

1213 MHz

1166 MHz 1189 MHz 1217 MHz

. ops . atomss [} colieo . Beibou . wussuave ) ozss

Antenna_Datasheet
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GNSS Bands and Constellations

Lower Bands Upper Bands

1561 MHz

1575.42 Mz

1268.52 MHz

1227.6 MHz 1278.75 MHz

1248.06 MHz

1600.985 MHz

1238 MHz 1255 Mz 1300 MHz 1559 Mz 1586 MHz 1606 MHz
1241 MHz 1258 MHz 1279 MHz 1563 MHz 1588 MHz
1565 MHz 1592 MHz
1595 MHz

9/72
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1.3. MechaniErwilrnbonment & Storage
Mechani cal
Antenna Size U103.5 mm I 42.5 mm
Casing Material & CASAKR Bl ack
LMH& MHs RG40BY ack & 300 mm
Cable Type
GNSS RG174 Black & 300 mm
Connector Type SMAMal e
Wei ght 220g Typi cal
Mounting Type Screw
Environment al
Operation Temperatur 40 AC to +85 AC
Humi dity Nowondensing 65 AC 95 % RH
IngrRsstection (IP) P67 (After Installatioh)
Il P69K (After Installation)
| mpact Protection ( IKO9
RoHS & REACH Compli Yes
Storage
Storage Temperature 40 AC to +85 AC
Storage Humidity Less than 75% RH
St orage Pl ace Away from corrosive gas and
Packaging Antennas shoul d be store

MHS MHL,, MHZAnt ennas
FS:InFr e e
MP :

Space
PND2H mm Met al

Antenna_Datasheet
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|2 Dr awi ng

x42,5012,00

300230

Spigot Mount
A 20mm/a 18mm
threaded spigot

(included)

Wall Mount
Pole/Wall Mounting

bracket (included)

Antenna_Datasheet

-
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\

Vertical Pole Mount
Pole/Wall Mounting

bracket (included)

Magnetic Mount
Magnetic Base
/Adhesive Surface
Mounting (included)
For temporary and low

mobility installations.

Horizontal Pole
Mount
Pole/Wall Mounting

bracket (included)

Surface Mount
Magnetic Base
/Adhesive Surface
Mounting (included)
For temporary and low

mobility installations.

11 /7 2
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|3 DeteaediPler f or mance

3.1.S-Par amet er Test

3.1.1. VSWR
e | MH1 In Free Space e | MH2 In Free Space LMH1 On Metal Plane e | MH2 On Metal Plane
6
5
x 4
=
n
>3
2
1 ¢ J \
O 0O O O OO0 0O 0O O 0O 0O 0O 0O 0 0 0O 0 0O 00 0O 0 O O 9O O 9O O
O O O OO0 OO0 OO OO0 0 OO0 OO0 OO OO oo oo o o o o
S © O O N T O© 0O NT O VDO NT O VM ONT O OO NI © ® O
A A A A A NN NNNOOOOO T T I T 0O OWOHIWOIMO O
Frequency(MHz)
e \H1 In Free Space === MH2 In Free Space MH1 On Metal Plane = e==== MH2 On Metal Plane
6
5
x 4
=
n
>3
2
1
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nUecred

VSWR

= GNSS In Free Space

< ™

dMSA

8897
¢l9T
99971
ov9T
¥2oT
809T
26ST
9.ST
09GT
1421
8¢GT
C1ST

ovet
444"
80CT
61T
9.TT
09TT
1247
8¢CTT
¢TTT
960T
080T
90T
8v0T
[4%0)
9T0T
000T

Frequency(MHz)

VSWR

= GNSS On Metal Plane

< ™

dMSA

86971
8197
8997
8€9T
8T9T
86ST
8.ST
8GGT
8€GT
8TST

oveT
0cct
00¢T
08TT
09TT
ovTT
0cTT
00TT
080T
090T
(0140)
0coT
000T

Frequency(MHz)

13/7 2
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VSWRL MK
Frequency 600 630 830 900 960 144C 171C 174C 188¢C
FS 10.¢! 6. 3.5 2.6 9. 4 3.6 2.0 1.8 1.2
L MH
MP 11.:7 8. 4.0 4.5 7.3 3.6 1.6 1.6 1.2
FS 12. . 8. 4.0 3.3 8.5 4.5 2.2 2.0 1.3
LMR
MP 14. 0 11 3.3 4.3 7.2 3.7 1.8 1.9 1.2
Frequency 195C 214¢( 245(C 260C 360C 470C 500C 550C 600C
FS 1.3 1. 1.4 1.2 1.7 2.3 1.6 1.4 1.5
L MH
MP 1.1 1. 1.5 1.2 1.4 2.3 1.7 1.4 1.2
FS 1.2 1. 1.7 1.4 1.3 2.5 2.4 2.3 1.1
L MR
MP 1.1 1. 1.9 1.3 1.3 2.6 2.3 2.4 1.4
VSWRMHs
Frequency 600 630 830 900 960 144C 171C 174C 188¢C
FS - - - - - 3.2 1.7 1.8 1.2
M HL
MP - - - - - 2.8 1.6 1.5 1.3
FS - - - - - 2.9 2.0 1.6 1.4
M H2
MP - - - - - 3.2 1.7 1.8 1.2
Frequency 195C 214¢( 245(C 260C 360C 470C 500C 550C 600C
FS 1.3 2. 1.7 3.3 1.6 1.7 1.5 1.5 2.3
M HL
MP 1.1 1. 1.7 3.4 2.2 1.9 1.6 1.5 2.0
FS 1.2 1. 1.8 2.5 1.5 1.4 1.2 2.0 1.4
M H2
MP 1.3 1. 1.8 2.7 1.7 1.4 1.3 2.0 1.4
VSWRGNSS
Frequency (MHz) 12 27 1561 1575 16 0 2
FS - 31 3.1 32
GNSS
MP - 2.8 3.6 4.0

Ant enna_Datasheet
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LMH1 On Metal Plane e | MH2 On Metal Plane

Return Loss

LMH2 In Free Space

LMH1 In Free Space

nNUeECcrTed

3.1.2. Return Loss

0009 0009
0085 E 0085
0095 = 0095
00vS c 00vS
002S 5 002S
000S m 0005
008Y 008Y
009Y 009Y
00vY . 00vY
002V s 002V
000 T 000
00ge _ m 008€
009 T © 009€
oovE S N I 00vE
00ze £ © 0oze
000 = c 000¢g
008z T 2 8 0082
0092 % m 0092
00ve 8 00ve
0022 < 0022
0002 m 0002
008T 008T
009T 009T
00vT @ 00vT
0021 -4 002T
000T 9 000T
008 = 008
009 7 009
oov = oov
°©c 9w g9 v g 1 3
(ap)sso winay (@p)ssoT wmay

15/7 2
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Return Loss
GNSS In Free Space

nUecred

8691
8891
201 8/9T
9591 859T
09T 8€9T
vest 8791
809T
. 86ST
9/ST 8/GT
09ST 8GGT
St 8esT
82ST
- ° 8TST
nlrm
2 3
oveT _ mw m oveT
vzt N = 0zeT
802T <= c w -
>
ze1T 8 m 0
@NH._” m R (O] 08TT
09TT @ 09TT
it o orTT
8ZTT
0ZTT
ZITT
960T 00TT
080T 080T
vo0t 0901
8701
0v0T
Ze0T
9701 020T
000T 000T
o [Te) o [To) o [Te) o o [Te) o To) o To) o
! — — N N Q_u ' — — N N Q_.v

(gp)sso uimay (gp)sso uinay

16 /7 2
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Return LoEMH(dB)
Frequency 600 630 710 830 900 960 144C 171C 174C 188C¢C
FS 1.7 2.7 8.9 5.1 7.1 1.9 4.9 9.4 -10. -20.
L MH
MP 1.6 2.0 9.7 4.4 3.9 2.4 4.9 -13. -12. -21.
FS 1.4 2.0 5.0 4.4 5.5 2.1 4.0 -8.4 9.6 -18.
LMRE
MP 1.2 1.5 7.0 5.4 4.1 2.4 4.9 -10. -10. -19.
FrequgmrmiHye 195C 214(C 235C 245(C 260C 360C 470C 500C 550C 600C
FS -16. -13. -16. -15. 21 -11. . 8.1 -12. -15. -14.
L MH
MP 24. -14. -17. -14. -19. -16. 8.0 -11.. -15. 21
FS 21. -18. -27. -11. -15. -17. 7.5 7.7 -8.3 23
LME
MP -30. 17 -2 4. -10. -19. -18. 6.9 8.2 7.7 -16
Return LeMH(dB)
Frequency 600 630 710 830 900 960 144C 171C 12174C 188C¢C
FS - - - - - - 5.7 11.¢ -11. -19.
M HL
MP - - - - - - 6.6 -12. -13. -18.
FS - - - - - - 6.1 9.5 -12. -15.
M H2
MP - - - - - - 9.7 9.6 -12. -14.
Frequency 195C 214C 235( 245(C 260C 360C 470C 500C 550(C 600¢
FS -18. 9.0 5.0 -11. 5.5 -12. -12. -14.. -13. 8.1
M HL
MP 24. -10. 5.8 -11. 5.2 8.6 -10. -13. -14. 9. 4
FS 20. -10. 6.9 -10. 7.5 -14. -15. 22, 9.4 -14
M H2
MP -18. -13. 8.2 -10. 6.8 -12. -15. -18. 9.7 -15
Return LeGNSSIB)
Frequency ( MHz) 1176 1227 156 1 1575 16 0 2
FS 29.2 - 5. 5.8 56
GNSS
MP -8. 6 - -6 . 4.9 4. 4
Antenna_Datasheet 17 /7 2
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3.1.3. Isolation
3.1.3.1. Test Status: In Free Space

3.1.31.1. L MHA

Isolation

e | MH1 & LMH2 e | MH1 & MH1 e | MH1 & MH2

O O O O O O O O O O O O O O O O o oo o o o o o o o o o o o

O O O O O O O O O O O O O O O O O O o o o o oo o o o o o

<t © 00 O N < O 0 O N < © 0o O N O© 0 O N < © 0 O N < © 0 O

T+ 4 4 N N NN N OO OO~ <& <~ < <0 WO wnwnwwn o

Frequency(MHz)
3.1.3.1.2. L MR
Isolation
= | MH2 & LMH]l e LMH2 & MH1 e LMH2 & MH2
0
-5
-10
-15
-20
m

g -25
-30
-35
-40
-45
-50

O O O ©O O O O O O OO OO0 OO0 OO0 OO0 oo o o o o o o o o

O O O O O O O O O O O OO OO0 O O O OO O O O o o o o o o o

<t © 00 O N < ©O 0 O N < © 0 ON < ©W 00 ON < © 0 O N < © 0o O

T 1 4 4 N NN NN OO OO OO~ <~ <~ & < 0 Wwwww o

Frequency(MHz)
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nNUeECcrTed

3.1.3.1.3. MHL

Isolation

MH1 & LMH2 MH1 & MH2

MH1 & LMH1

-10
-15
-20

-25

ap

-30

-35

-40

-45

-50

0009
00859
0099
00vS
00¢s
000S
008
0091
(010) 4%
00cy
0001
008¢
009¢
oove
00ce
000¢
008¢
009¢
(00) 24
00¢e
000¢
008T
009T
0ovT
00cT
000T
008
009
001

Frequency(MHz)

3.1.31.4. MH

Isolation

MH2 & LMH2 MH2 & MH1

MH2 & LMH1

-10
-15
-20
-25

ap

-30
-35

-40

-45

-50

0009
008S
0099
00vS
00¢s
0005
008Y¥
009v
(0[0) 47
00cvy
000v
008€
009€
oove
00ce
000€
008¢
009¢
00v¢
00cc
000¢
008T
009T
00vT
00cT
000T
008
009
00v

Frequency(MHz)
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3.1.3.2. Test Status: On 320 x 240 mm Metal Plane

3.1.321. L MHA

Isolation

e | MH1 & LMH2 e | MH1 & MH1 e | MH1 & MH2

o 1L\
Tl

o
@ 5
-30 | ’
7
-35
-40 ’r{
-45
-50
O O O O O O O O O O O O O O OO O o o o o o o o o o o o o o
O O O O O O O O O O O O O O O O O O o oo o o oo o o o o o
<t © 00 O N < © 0 O N < © 0 O N « ©W 0 O N <« © 00 O N < © 0 O
o N AN AN NN OO OO~ & < < 0 LW wmwn o

Frequency(MHz)

3.1.322. L MHA

Isolation

e | MH2 & LMH]1 e [MH2 & MH1 e |[MH2 & MH2

O O O O O O O O O O O O O O O O O O O O oo o o o o o o o o
O O O O O O O O O O O O O O O O O O O O O OO o o o o o o o
< © 0 O N < © 0 O N < © 0 O N ¥ © 0O N O 0 O N < © 0 O

T A d " NN NN NOOO OO S TS0 ;00N 0N o

Frequency(MHZz)
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3.1.3.2.3. MHL
Isolation
e MH1 & LMH1 o= MH1 & LMH2 e MH1 & MH2
0
-5
-10
-15
-20
m
8 25
-30
-35
-40
-45
-50
O O O O O O O O O O O O O O 0O O O O OO o o o o o o o o o o
O O O O O O O O O O O 0O O O O O O O 0O O O o o o o o o o o
< © 0 O N < © 0 O N < 0 O © 0 O N I © 0 O N ¥ © 0 O
=+ H d - N N NN NO OO0 S S0 ;0 ;0N ;N o
Frequency(MHz)
3.1.3.24. MH2
Isolation
e MH2 & LMH1 o= MH2 & LMH2 e MH2 & MH1
0
-5
-10
-15
-20
[a8]
8 25
-30
-35
-40
-45
-50
O O O O O O O O O O O O O 0O O O O O O O O O O o oo oo o o o
O O O O O O O O O O O O O O O O O O 0O O O O O o O O O o O
<t © 0 O N < © 0 O N < © 0 O N < © 0 ON < © 0 O N < © o O
T d A 1 N NN NN OO OO OO <& < S 8 00w wn wn o
Frequency(MHz)
., FS: I n Free Space

MP: 30m d0mm Met al Pl ane

5
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Max 1 solation (dB)
B12, B3 N74, B1 o B4 2, o
Wi-F i B38, Wi-F i
Ban B71 B13, B8/ N75, B2/ B40 B48, N79
2G B41 5G
B28 B26 N76 B3 N7 7
Fre
¢ 600 700 820 142C17Q@C23Q@C24Q@C25Q@C 33Q@044QC51%C
700 810 960 152( 217( 240( 250( 269( 420( 500( 585
Fs -11. 6.1 8.1 -7.4 7.4 -11. 9.4 7.3 -11. -11. -11.
LMH
MP -10. 8.2 6.9 8.3 8.2 -11. -10. -8.3 -10. -9.8 -10.
FS -14. -14. 9.4 -14. -10. -14. -13. -15. -18. -18. -19.
LMHA
MP -14. -10. 7.0 -10. 9.0 -13. -13. -15. -17. -18. -19.
FS -11. 6.1 8.1 -17. 9.6 -14. -13. -15. -18. -18. -19.
MH 1
MP -11. 8.3 9.4 -11. 8.2 -14. -13. -15. -18. -18. -19.
FS -13. 6.3 8.1 -7.4 7.4 -11. 9.4 7.3 11 11, 11,
MH 2
MP -10. 9.4 -10. 8.3 8.2 -11. -10. 8.4 -10. -9.8 -10.
., FS: | BpRrcee
MP: Q& 230 mm Metal Pl ane

Ant enna_Datasheet
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3.1.4. GNSS Axial Ratio

3.1.4.1. Test Status: In Free Space

dB

dB

Ant enna_Datasheet

Axial Ratio

e=—176MHz Phi 0 degree

50
45
40
35
30
25
20
15
10

-180
-160
-140
-120
-100

8

6

2

2
40

6

8
100
120
140
160
180

Theta(degree)

Axial Ratio

= 1575MHz Phi 0 degree

50
45
40
35
30
25
20
15
10

-180
-160
-140
-120
-100

6

2

2

4

6

8
100
120
140
160
180

Theta(degree)
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nUecred Antenna Servic
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3.1.4.2. Test Status: On 320 x 240 mm Metal Plane

Axial Ratio

= 176MHz Phi O degree

70
60
50
m40
T 30
20
10
0
$8988%8§8§°%%8888%¢%§E
Theta(degree)
Axial Ratio
= 1575MHz Phi 0 degree
100
90
80
70
60
28] 50
©
40
30
20
10
0 o o o o o o o o o
o
28§ 88§88 8§ 8] ° S8 S 883495 g8
Theta(degree)
Axi al Ratio (dB)
Frequency 1176 122 7 1575
Phi = 0 (de
FS 4. 22 - 14. 13
Theta = 0 (
GNSS .
Phi = 0 (de
MP 12. 72 - 12. 88
Theta = 0 (
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3.1.5. GNSS LNA Gain

LNA Gain
40
30
20
10
mO
Ulo
-20
-30
-40
-50
O O O O O O O O O O o AN &N &N AN &N &N & &N N &N N &N N N
O N ¥ © 0 O N <« © 0o O S M IO N~ A MWl A MmN~ O
O O O O O 1 = «+ « « N N I wmwwmLwmw O © © © O© N~ M~ M~ M~ M~
D T B B R B R I B I T | L T e P - T B B B I I B R I R B |
Frequency(MHz)
LNA Gain (dB)
Frequency 1176 1227 1561 1575 1602
GNSS 28. 73 - 28. 4 28.7 28. 8
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nNUeECcrTed

Test

Per for mance

I on

at

3.2.Rad

3.2.1. Efficiency

Efficiency

LMH2 In Free Space LMH1 On Metal Plane LMH2 On Metal Plane

LMH1 In Free Space

o O O o
N~ © o <

(%)Aousioy3

0009
0085
0095
00vS
0025
0005
008
009
00vY
00zy
000
008€
009€ _
00VET
00282
000€ <
>
00825
0092LL
00vZ
00zZ
0002
008T
0091
00vT
0021
000T
008
009

Efficiency

MH2 In Free Space MH1 On Metal Plane MH2 On Metal Plane

MH1 In Free Space

100

o
(<]

o
[o0]

o o o o
N~ © o <

(%)Aousiow3

o
™

(@]
N

o
—

o

0009
0085
0095
00¥S
00¢s
000S
0081
009v
(0[0) 47
00¢vy
000v
008¢
009€

ency(MHz)

oove @

q

00z€ m
000€
0082
0092
002
0022
0002
008T
009T
00PT
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Ant enna Ser vi
YEMNO17AA Dat ash

Efficiency
100 = GNSS In Free Space GNSS On Metal Plane
90
80
—~ 70
S
= 60
e
o 50
i3]
E 40
20
10
0
Lo o Lo o Lo ™ (e} ™ (o] ™ o] (92} (o0} (s2] (e} ™ o
© N~ M~ (¢} [e6} Lo Lo (o] (o] N~ N~ Q [e0} (@2} (@2} o o
i — i i i o Io] o Io] Lo Lo To] Lo Lo Lo © ©
i — — — — — i i i i i i — — — — —
Frequency(MHz)
Ef fici enlcMHY %)
Frequency 600 630 710 830 900 960 144C 171C 174C 188¢C
FS 11.¢: 22.: 46.¢ 40.¢ 31.: 26.. 48. 60.%! 66. " 77.:
L MH
MP 5.2 8.3 37.¢ 43.( 43.« 25.¢ 68.¢ 61.{ 68.! 81.:
FS 14.: 21.¢ 46.¢( 44. 7 39.¢ 24.4% 45,0 62.( 70.: 79.°
LMR
MP 3.7 6.1 29.:! 41.: 39.¢ 26. 60.! 67.¢ 69.: 79..:
Frequency 195C 214(C 235C 245(C 260C 360C 470C 500C 550C 600C
FS 71.( 71.¢ 65.¢ 70.« 64.:. 65.  58.7  62.:! 61.: 48.
L MH
MP 72.¢ 78.( 67.: 65.¢*" 65.¢ 56.! 56.° 52.:! 55.° 48. !
FS 79. 0 81. 65. . 68.¢ 62.:« 67. 62.: 60.0 54.1! 42.°
LMR
MP 73.« 82.! 68.: 63. 67.:. 60.! 63.t 65.« 60.: 38.:
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Ant enna Servic
YEMNO17AA Dat ash

Ef fici enMdis ( %)

Frequency 600 630 710 830 900 960 144C 171C 174C 188¢C
FS - - - - - - 61.¢! 78.: 73.¢ 81.(
M HL
MP - - - - - - 49.: 72.: 75.t 80
FS - - - - - - 6 2. 72.¢ 70.¢ 78..
M H2
MP - - - - - - 49. 1 72.¢ 76.:. 76.:
Frequency 195C 214(C 235C 245(C 260C 360C 470C 500C 550C 600C
FS 78.¢ 56.¢ 37.( 70.¢ 50.: 74.( 68. 65.. 80.¢t 47
M HL
MP 71.%' 61.: 41.! 70.( 52.( 62.! 65. 63.¢ 77.: 45, ¢
FS 74.¢ 60.°  38.( 68 45,0 81.°  72. 62.. 71.: 47 .
M H2
MP 70.« 64.° 46.( 68.! 45.¢ 71.: 67. 58. 0 65. . 44. ¢
Ef fici en@GNSS$ %)
Frequency 1176 12 27 1561 1575 16 0 2
FS 55.5 - 26. 7 34.7 33.3
GNSS
MP 44 .1 - 16. 4 40. 4 26. 8

3.2.2. Average Gain

e | MH1 In Free Space e | MH2 In Free Space

-10

Average Gain(dB)

-12
-14

-16

600
800
1000
1200
1400
1600
1800
2000
2200
2400
112600
2 2800

Ant enna_Dat a

sheet

Average Gain

LMH1 On Metal Plane em== | MH2 On Metal Plane

® 3000
3200
T 3400

Q
<
—~

<

3600
3800
4000
4200
4400
4600
4800
5000
5200
5400
5600
5800
6000
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nNUeECcrTed

Average Gain

MH2 In Free Space MH1 On Metal Plane MH2 On Metal Plane

MH1 In Free Space

3
-4
5
6
7

(gp)ures abeiany

0009
0085
0095
00vS
0025
0005
008Y
009%
00t
00z¥
000V _
T
008 S
009€ &
c
oove S
(o
(O]
002€ (T
000€
0082
0092
00V
0022
0002
008T
009T
00vT

Average Gain

GNSS On Metal Plane

= GNSS In Free Space

4
-6
8
0

809T

€097

86GT

€6ST

889T

€84T

8/GT

€191

894GT

€94T

Frequency(MHz)

8GST

€G6aT

G8TT

08TT

S.TT

0.TT

GoTT
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Average

GaliMHSs( d B)

Ant enna
YEMNO17AA Dat ash

Frequency 600 630 710 830 900 960 144(C 171C 174C 188C¢C
FS 9.4 6.5 3.3 3.9 5.0 H5.8 3.2 2.2 1.8 -1.1
L MH
MP -12. -10. 4.2 3.6 3.6 5.9 1.6 2.1 -1.6 0.9
FS 8.5 6.7 3.3 3.5 4.0 6.1 3.4 2.1 -1.5 -1.0
LMRE
MP 14, 12, 5.3 3.8 4.0 5.7 2.2 1.7 1.6 -1.0
Frequency 195C 214C 235(C 245C 260C 360C 470C 500C 550C 600C
FS 1.5 1.4 1.9 1.5 1.9 -1.8 2.3 2.1 2.1 3.1
L MH
MP 1.4 1.1 -1.7 -1.8 -1.8 2.5 2.5 2.8 2.5 3.1
FS 1.0 0.9 1.9 1.6 2.1 -1.7 2.1 2.2 2.6 -3.7
LMRE
MP 1.3 0.8 1.7 2.0 1.7 2.2 2.0 -1.9 2.2 4.2
Aver age GaMhs ( dB)
Frequency 600 630 710 830 900 960 144C 171C 1274C 188¢C
FS - - - - - - 2.1 1.1 -1.3 0.9
M HL
MP - - - - - - 3.1 1.4 1.2 1.0
FS - - - - - - 2.0 -1.4 -1.5 -1.1
M H2
MP - - - - - - 3.1 -1.4 -1.2 -1.2
Frequency 195C 214C 235(C 245C 260C 360C 470C 500C 550C 600C
FS 1.1 2.5 4.3 -1.5 3.0 1.3 1.6 -1.9 0.9 -3.2
M HL
MP 1.5 2.1 3.8 1.6 2.8 2.0 1.9 -1.9 -1.1 3.4
FS 1.3 2.2 4.2 1.7 3.4 0.9 1.4 2.1 1.5 -3.2
M H2
MP 1.5 1.9 3.4 1.7 3.4 -1.5 1.7 2.3 -1.9 3.5
Average GaGMSYg dB)
Frequency ( MHz 1176 1227 1561 1575 16 0 2
FS 2.6 - 5.7 4.6 4.8
GNSS
MP 3.6 - 7.9 3.9 5.7
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nNUeECcrTed

3.2.3. Peak Gain

Peak Gain

LMH2 In Free Space LMH1 On Metal Plane LMH2 On Metal Plane

LMH1 In Free Space

(@}
—

=_

0 © < N O N < © ™

(1gp)ures xead

0009
0085
0095
00vS
0025
0005
008¥
009
oovy
oozy
000%
008€g
009e
ooreS
ooze &
000€ 3
008z T
0092
00vZ
0022
0002
0081
0091
00vT
0021
000T

009

Peak Gain

MH2 In Free Space MH1 On Metal Plane MH2 On Metal Plane

MH1 In Free Space

o
—

[e0]

©

< N O

(1gp)ures xead

0009
0085
0095
00vS
002S
0005
008y
0097
0oty
00y
0007 —
oommmw
009€ W
o0ve 2
002€ (T
000€
0082
0092
002
002z
0002
008T
009T
00T
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C

YEMNO17AA Datash:

Peak Gain
6 e GNSS In Free Space GNSS On Metal Plane

5
4
3
~ 2
g 1
£ 0
& 1
é -2
D_ -3
-4
-5
-6
-7
-8

Lo o Lo o L0 ™ (e} [92] [e¢] ™ (e8] ™ (e} ™ Q ™ [e¢]

© N~ N~ [ee] [e0] [Xo] [To] © © N~ N~ (e} (e} (e} [©2] o o

— i i i i Lo Lo o o Lo Lo Lo Lo Te} Yo} © ©

- — — — — - - — — — — — - - — — —

Frequency(MHz)

Peatai n (LdNBH 9

Frequency 600 630 710 830 900 960 144C 171C 174C 188¢C

FS 6.6 -3.2 0.9 0.4 -1.8 -2.4 1.5 2.5 2.3 3.3
LMHA

MP 8.5 7.4 0.4 2.3 3.1 1.1 7.3 5.8 5.9 5.9

FS 4.6 2.7 1.1 0.4 0.8 -2.3 1.5 1.7 2.4 3.0
LME

MP 9.2 7.8 -0.9 1.2 2.6 0.5 6.5 5.3 5.4 5.9

Frequency 195C 214C 235(C 245C 260C 360C 470C 500C 550C 600C

FS 4 . 4 3.2 1.7 1.7 1.5 4.1 3.5 2.8 3.2 3.7
LMH

MP 6. 3 6.5 4. 8 5.8 5.5 6. 4 4. 8 4. 4 4.9 5.8

FS 3.4 3.8 2.9 1.4 1.4 3.7 4.6 2.9 2.6 2.5
LME

MP 5.7 6.7 5.3 5.6 4. 3 6. 3 5.4 5.8 5.3 3.8
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PeatGai n (MHS )

Frequency 600 630 710 830 900 960 144C 171C 174C 188¢C

ES - - - - - - 2.3 3.6 3.2 3.5
M HL

MP - - - - - - 4.1 5.3 5.5 6. 8

ES - - - - - - 2.1 3.1 2.8 4.1
M H2

MP - - - - - - 4. 4 5.3 5.3 7.3

Frequency 195C 214(C 235C 245C 260C 360C 470C 500C 550C 600C

FS 3.5 3.0 0.7 3.8 2.0 4.7 4.6 3.4 6.4 3.8
M HL

MP 4.7 5.9 3.8 6.8 5.3 5.8 5.4 5.1 7.0 4.8

FS 3.2 3.2 1.7 4.5 1.7 4.9 5.8 3.3 5.9 3.7
M H2

MP 5.0 6. 2 4.6 7.1 4.9 7.5 6.6 4. 8 6.6 6.1

Peattai n (GNBS 9

Frequency 1176 1227 156 1 1575 16 0 2

FS 2.0 - 2.2 -0. 8 0.9
GNSS

MP 3.5 - 0.2 2.6 2.2
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3.2.4. 3D & 2D Radiation Pattern

3.2.4.1. Test Status: In Free Space
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® LMH1 630

A

H Plane A
i — 600MHz
— — 630MHz
T~ 30° —650MHz

MHz

-1

E1l Plane

330° _—"

830MHz

A
H Plane 4
a ~— 810MHz
—— 830MHz

— 850MHz

210°
A
E1 Plane i
330°_-

g — 600MHz
e — 630MHz
~.30°  —650MH2
29y
N\
\ 600

-1

— 810MHz
— 830MHz
— 850MHz
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H Plane

330°

H Plane

= 700MHz
— 710MHz
— 720MHz

— B80MHz
— 900MHz
30°  —960MHz
e
X
\
\60°
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710 MHz

-7

-12

E1l Plane

330°,_—

T 307
p N

900MHz

E1l Plane

. 30°
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® LMH1

H Plane

H Plane

= 1410MHz
= 1440MHz
= 1470MHz

1440 MHz

E1 Plane

1880 MHz

A
K = 1850MHz
T — 1880MHz
30°  —1910MHz
!

E1 Plane

= 1410MHz
= 1440MHz
= 1470MHz

\60°

3

— 1850MHz
— 1880MHz
30° — 1910MHz
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H Plane

330°

H Plane

330°
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1740 MHz 3

A
N = 1710MHz
9 — 1740MHz

. 30°  —1790MHz

1960 MHz

A
s — 1920MHz
. i — 1950MHz
- T 30°  —1980MHz
N
\\
\ 60°

-1

-18

E1 Plane

330° _— | T—._30°

-15

E1 Plane

o

330°_— | T 30°
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® LMH1 4
2140 MHz

-10

A A
H Plane E1 Plane

N — 2110MHz +F

9 — 2140MHz o

= 2170MHz 3300
2K

H Plane EL;platie +H

— 2410MHz
— 2450MHz
- 30°  —2480MHz

R

\r\so°
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T~ 30°
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N

\ 600
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2350 MHz

= 2300MHz
— 2350MHz
— 2400MHz

= 2500MHz
= 2600MHz
= 2700MHz

El Plane

E1 Plane

4

-13

F = 2300MHz
T — 2350MHz
~.30°  —2400MHz

-16

A
1 — 2500MHz
- — 2600MHz
— 2700MHz
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¢ LMH1 3600 MHz

Ant enna Servic
YEMNO17AA Dat ash

4000 MHz

-10

A A
H Plane & £l Plane H R ot
— 3300MHz 230
5000 - — 3600MHz
330°_ . 30°  — 3800MHz O —3800MHz
A 5%
3 ¥
3000/ N\ 60° 300°/ \60°
/ A\ / !
27074
\
24007\
N /
v >
210° - 1500
180°
A
H Plane dx E1 Plane
— 4400MHz — 4400MHz
T — 4700MHz — 4700MHz
- 30°  —5000MHz T 30°  —5000MHz
< N
N \
\»‘ 60° 3000,/ \60°
\ / b
f
270°4 2700{
|
\
2400°

H Plane El Plane +
— 3900MHz — 3900MHz
= — 4000MHz d: i — 4000MHz
3300, ~. 30°  —4200MHz 330° . 30°  —4200MHz
A AN & P
5
3000/ \, 600
/ \
[
270°

5500 MHz
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® LMH2 1 0
630 MHz

-10

-16

710 MHz

-6

-13

-19

H Plane |
4 — 600MHz E1 Plane 4 H Plane E1 Plane &+
3¢ g 1= % — 630MHz o = 600MHz —700MHz — 700MHz
o

o % — 650MHz . A — 630MHz . — 710MHz o LI — 710MHz
P \K\ 330') - ’i}()a — 650MHz 330/. t30“ — 720MHz 330° A0 — 720MHz

o / N / /

A i 3000,/ 3000/

( i
2700 2700
2400\

830MHz

-18

900MHz

-10

-15

A A
A
H Plane H Plane E1 Plane
4] El Plane — k74
— B10MHz + a0z
9 3 — 810MHz — 900MHz i =
— = B30MHz o] ~ 30° = 900MHz
330° 300 - ~—B830MHz S — 960MHz o
5 o 850MHZ S e < 30°  —960MHz
/ \ b
300°/ \ 60°
/ \
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® LMH2 1440 MHz 1

-12
A
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b — 1410MHz E1 Plane ¥
— 1440MHz
~.30° —1470MHz
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\60°
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210° — " 1s0°
180°
i
A A
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— 1880MHz
— 1910MHz
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1740 MHz :
=2
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-1
A
E1 Plane - — 1710MHz
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o THER
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® LMH2 4 .
2140 MHz 2350 MHz

-12 -9

A A A A
HiPlafic HX E1 Plane
— 2110MHz 1 Y H Plane A £1 Plane
w0 oo R s ] — i ¥ — oo
) \\ i 2 . 2Nk 3305_"| T 300 —Za00mnz s s

2450 MHz 3 2600 MHz
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