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Antenna Element Low Noise Amplifier (LNA)
<7 T T T T
i‘ I\ ! Coaxial Cable
‘ DC CUT ——+0)
LNA1 LNA2 RF OUT &
SAW BPF

a334 oa

]
i
]
|
|
i DC Power Supply
1
|
]

Figure 1.1 Antenna Block Diagram

2 HeEK
L~ Connector Type: A, S,B or G
» Model Name
Table 2.1 Connector Type
Symbol Connector Type
A SMA(M)
S SMB(F)
B BNC(M)
G GT-5(F)
3 &SRR
31 RiEtH
Table 3.1 Environmental specifications
Item Specification Notes
Operating Temperature -40 to +85 degC
Storage Temperature -40 to +85 degC
Relative Humidity (40£2) degC & 93(£3)% R.H.
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Table 3.2 Electrical specifications”"

Specification

Center Frequency 1574 to 1610MHz
) 26+3dBic @1575.42MHz
Total Antenna Gain
27+3dBic @1602MHz
VSWR 2.0 max
Impedance 500hm
Outer Band Attenuation 15dB Min @1592+140MHz
Gain (i)or:l;:;sls‘iji Point ~4dBim Typ
Power Supply Voltage 1.8 to 5.5V
( 4.5+/-3mA Power supply voltage=2.0+/-0.2V
Current Consumption 12+/-5mA Power supply voltage=3.3+/-0.3V
21.5+/-7.5mA Power supply voltage=5.0+/-0.5V
22dB Typ Power supply voltage=2.0V
LNA Gain 28dB Typ Power supply voltage=3.3V
31dB Typ Power supply voltage=5.0V
1.5dB Typ Power supply voltage=2.0V
LNA Noise Figure 1.5dB Typ Power supply voltage=3.3V
1.8dB Typ Power supply voltage=5.0V
Polarization RHCP

Note (*1): &= TOREL 70x70nm @& GND 7 L— > iz

3.3 Btk
( Table 3.3 Ceramic Patch Antenna
Item Specification Notes
Antenna Dimensions 37.8 x 40.4 x 10mm
Housing Material UV Resistant ABS
A4 Cable 5m RG174 80 braiding
SMA(M) AU-18-5A
SMB(F) AU-18-58
Connector
BNC(M) AU-18-5B
GT-5(F) AU-18-5G
A3 Pulling force of Magnet 0.8N Min (*1)
Waterproof Level 1P67 Rated

Note (*1): AAREIZRBML THOEA L LOIGABT T FBLBr —7 Mzih b, 7o 7 BREmICH LT
720, N T HBNDDHYET, TOLIRIGEABPDDRETTHEASNBHFEIL, T2 T T OREA
WIS AT RH BT ORI E 2 B E I T L B L ET,
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4.1 Antenna S11 Property
4.1.1 Return Loss

4 Jun 2012 ©09:27:58

RFL/H LDB 5 dB/REF .5 dB 4:-6.0206 dB 1 592.008 008 MHz
L
.
._...._____"“_‘N '_ﬂ___,,___..._.-u CH1 Markers
- 1:-17.035 dB
1}, 392 GHE

1.57542 GHz

26,0286 dB

f/"i\ / 1.59200 &Hz
\ \ / 1 TE%ER%E

CENTER 1 592.000 000 MHz SPAN 109
Return Loss : -17.03 dB @ 1575MHz

Return Loss : -29.60 dB @ 1602MHz

).000 200 MHz

4.1.2 Impedance

4 Jun 2012 ©9:28:120

EHI RFL/AM 1 U FS 41297990 333448 33324 rH 1 592,000 08 MHz
.
¥ - R

*

CH1 Markers
12 66,527 &

3.855% o
1.57542 GHz

2t
1.592008 6Hz
B 46T a
0.9805 o
1.60208 GHz

1.992 GMgz

S e
SFAN 1008.880 000 MHx

CENTER 1 592,000 002 MHz

Impedance : 66.52 +j3.85 Ohm@ 1575MHz
Impedance : 46.77 +j0.98 Ohm@ 1602MHz
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41.3 VSWR
4 Jun 2012 993283136
EED RELZH SWR 4 /REF 1 42,9779 1592, g HHz
¥
*

CH1 Harkers
1}.592 cHE [ ST
/ 2 29779
1.59208 GHz
\ / RS f

TENTER £ 532,000 008 Nz W PAN 108.000 000 NHx
VSWR : 1.34 @ 1575MHz

VSWR : 1.07 @ 1602MHz



‘ AU-18-5X #B{TixE
F u n U “ o G14-000-10-003

4.2 Radiation Patterns
4.2.1 1575.42MHz XZ Plane

'Pmm Model Mo, Test Mode | Freq(MHz)| Max Gain(dBi) | Min Gain(dBi) | Avg. Gain(dBi) | Source Polar| Date
AALR XZ 157542 | -069735900 |-1162/24500 [-412 ¥+H 201254
e e e e

4.2.2 1575.42MHz YZ Plane

Pattern Model No, | Test Mvd!l Freq(MHz]l Man Gain(dei) { Min Gain(dBi) | Avg. Gain(dB() | Source Polar| Date
4416 vz | 157542 |-115/33700 |-1060/21700 [-528 V+H 2012674
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4.2.3 1602MHz XZ Plane

Pattern

Model Mo, | Test Meda| Fraq(MHz)| Max Gain(dBi) | Min Gain(dBi) [ Avg. Gain(dei) [ Source Polar] Date ||
AA 162 Ix_; Iﬂm |-0.34/30400 |-1671/21800 [-363 !WH LZJ]ZGM
4.2.4 1602MHz YZ Plane
Pattern Model No. | TestMode] Fraa(mHz)] Man D[ Min dei) | Avg. Source Polar]  Date
AA 162 | vz 160200 [049/35900 [-1013/12000 [-346 V+H 201264
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4.3 LNA Noise Figure @3.0V

i Agilent  13:01:13 RApr 23, 2013

! Frequency |

FreqMode,

Mirl 1.5754 GHz 1.555 48
Mkr2 1.682 GHz 1.586 db

3.022
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848

9.000
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caks
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High temperature operation test

HREBREH
+85°C. 30%RH FHESPIEBKEICTHE., R
FE3h&RU 72h &, MBARICTHERT S,

ERIFR

Low temperature operation test

SB0CRHBESPICEBIREICTHRE. HEREALS 3h
#BRU 72h ik, HERNICTERET S,

=im R E

High temperature test

IEEBEKRETHOCCRESRIC o6h ME L. =BT
IRERERT 5,

ERRE

Low temperature test

FEBBIRET-40°CHARHIC 96h ME L. =EHEF
®REERT D,

mEYA I

Temperature cycle test

-20°C/+25°C/+70°C/+25°C (2h/2h/2h/2h) EEIRREIZ T
WE. 1042 ILEBRNIZTHRT S,

DEEE

Thermal shock test

JEEEIRAE T-40°C/+85°C (0.5H/0.5H)E 20 4 2L
T, ERERERERT S,

R BAT A

Vibration test

JEBEEBIRAE T 10~200Hz, Log Sweep 3grms. Sweep
Bff 1 543, X E2H, Y EI2H, Z 8 4H

PERAER IEC61000-4-2 :
ESD test K[BHME  20kv, 10 @
EARE 15V 200 [E]
Bh KM IPX7
Waterproof test
a— FEeh FoTHERESEHLBEVIRIASIHLEE, &£
Bending test A 180° . 1000 EIEHR = 5,

J— K5l o5k Vs R
Tensile strength test

r—JILE 4N DATEI-ED,

AW A —

Corrosion resistance test

JIS D 0205 (WAOQ)IZE T < 03 BE 50pphm % 72h 1T
o o8

WX EY

Loose cargo- bounce test

5~8Hz &M@ 12.2mm 8~50H z 1.56G (}@E|:EE 9Hz/
) 3EAR 20 91T,

BEEET
Drop test

B ImAMoary ) —rLEIZEecE@mE IR EBR
ETSHE5,
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