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1. Specifications
1.1 Patch Antenna Element Electrical Specifications
No Item >pec. Unit Remark
L/L1 Band L5/L2/E6 Band
1 Frequency 1535.0 ~ 1602.0 1166.0 ~ 1285.0 MHz
L Band Typ. 5.4 L5 Band Typ. 4.5
2 Gain @Zenith L1 Band Typ. 5.0 L2 Band Typ. 5.0 dBic
G1 Band Typ. 3.6 E6 Band Typ. 4.2
L Band Typ. 64 L5 Band Typ. 55
3 Efficiency L1 Band Typ. 56 L2 Band Typ. 60 % Note: 1)
G1 Band Typ. 40 E6 Band Typ. 50
4 | Axial Ratio @Zenith Typ. 0.5 ~ 1.3 Typ. 1.9 ~ 2.9 dB
5 Polarization RHCP RHCP -
6 Impedance 50 ohm
7 Patch antenna AGGSD35A60-4A-A-AT1 -
Note: 1) Measured on the 1209 Iron ground plane / with case
1.2 LNA Electrical Specifications
No ltem opec Unit Remark
L/L1 Band L5/L2/E6 Band
1 Frequency 1535.0 ~ 1602.0 1166.0 ~ 1285.0 MHz
2 Gain Typ. 31.0 @ 5V Typ. 31.5 @5V dB
3 Noise Figure Typ. 2.2 ~ 29 @5V | Typ. 2.3 ~ 2.6 @5V dB
4 Output VSWR Typ. 2.0 : 1 Typ. 2.0:1 -
5 Voltage Range DC 3.0~5.0 _
6 Maximum Voltage Rating 10
7 Current 15.0 Typ. @ 5.0V mA
8 Impedance 50 ohm

Active Antenna AMOTECH CO.,LTD.
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1.3 Overall Performance

No Item opec. Unit Remark
L/L1 Band L5/L2/E6 Band

1 Frequency 1535.0 ~ 1602.0 | 1166.0 ~ 1285.0 | MHz

2 Total System Zenith Gain Typ. 26.7 ~ 29.2 | Typ. 26.2 ~ 31.5 | dBic

3 Axial Ratio @Zenith Typ. 04 ~ 1.0 Typ. 2.0 ~ 2.9 dB Note: 2)

4 Output VSWR Typ. 2.0 : 1 Typ. 2.0 : 1 -

5 Output Impedance 50 ohm

6 Cable Insertion Loss Typ. -6.5 Typ. -5.5 dB -

Note: 2) Measured on the 1200 Iron ground plane, DC 5V, 5m RG174 cable, with case

1.4 Mechanical Specifications

No [tem Spec. Unit
1 Width 108.5(L) * 92.9(W) * 24.7(T) mm
5 Cable / Connector RG174 ® 2.9 mm L=5000+100 mm )

/ SMA (ST, M)

3 Weight Typ. 260.0 g
4 Mounting Magnetic base & Screw -
5 Housing Color/Material Black/PC -
6 Cable bending Radius Min. 10.0 mm
7 Cable tensile strength Min. 5.0 Kg

Active Antenna AMOTECH CO.,LTD.



/AMO

AMOTETCH

SPECIFICATION Page

AGA848424-S0-A2 4/15
2. Appearance
2.1 Outer Appearance
’E{?
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24,7207
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54,0405
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Unit : mm

2.2 Bottom Sticker Label

Li. L2, L5, E6, B3, L multi-band act

AM OTE G

AGAE48424-50-A

Water Proof / IPET
www.amotechcokr
+82-2-542 0951

Made in Vietnam

Lot No - I:::

&GNSS antenna

Active Antenna
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3. Part No.
Part No. : AGA  XXXXXX - XX - XX
Q)] (2) (3) 4)
(1) : AMOTECH GNSS Active Antenna
2) Antenna Size
(3) : Revision No.
4) Model No.

4. Environmental Specifications

No [tem Spec. Unit
1 Operating Temp. -40 ~ +85 °C
2 Storage Temp. -40 ~ +85 °C
3 Water Proof IP67 -
Active Antenna AMOTECH CO.,LTD.
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5. Typical Characteristics
5.1 Typical S11 of Patch Antenna

(Test condition: with case, Hybrid coupler, on the 1209 Iron Ground plane)

5.1.1 L/L1 Band (1535~1602MHz)

_
IV cit Log Mag G.000dES Ref 0.0004E L[F2]
Teh T

Trz 511 smi +74) Scale 1.0000 [Fz Dell
10,00
1 1,5250000 GHz -25.447 0B |
z 1. 171 dE
3 1. 876 dE
5,000 (4. 021 dE
5 1, 269 dE
& 1. 781 dE
71, .51z dE
0.000 Meg 1 455 dE & A

=C.000 // \\
=10.00 (
-15.00

=T
)

5.1.2 L2/L5/E6 Band (1166~1285MHz)

P 522 Log Mag 5.000dB/ Ref O0.000dE [F2)
Trz 522 Smgtha%R+jXJ Scale 1.0000 [F2 Del]

10.00
1 1.1860000 GHr -22.6267d5 |
@ 1.1760000 432 dE
3 1,1860000 .05 dE
5.000 (& 1.PO50000 .BE0 dE
£ 1.2z700 L dE
& 1.23% 181 dB
7 1.2550000 GHz -17.654 dE
0.000 )& 1.2650000 GHz -18.634 dB = ‘
=3 1/2350000 GHz <12.13E dB \
-5.000

=10.00

Active Antenna AMOTECH CO.,LTD.



SPECIFICATION Page
/AMO

AMOTEC H AGA848424-S0-A2 7/15

5.2 Typical LNA Electrical Characteristics
(Test condition: Only LNA Circuit, 50mm Semi-Rigid Cable, 15mA @ 5V Voltage.)

5.2.1 L/L1 band

L/L1 Antenna

LALT saw filker] LM & LALT saw filer2

Hybrid coupler e } e *‘
LN &S

L2/L5/6 Antenna
?7 Combiner

LZ/L5/LE saw filter] LMAZ L2/L5/L6 saw filter? ‘

[

Hybrid coupler P ‘ P

c E 5 4 MkrjAnal
Trl 511 Log Mag 10.00d6/ Ref 0.000dB [F2] Trl 511 Log Mag 10.00dB/ Ref 0.000dB [F2)
MEE 521 Log Mag 10.00dB/ Ref 0.000dE [F2] MEB 521 Log Mag 10.00d8/ Ref 0.000d8 [F2]
T3 Log Mag 10.00d8/ Ref 0.000d8 [F2] Tr3 522 Log Mag 10.00dB/ Ref 0.000dB [F2]
50.00 s0.00
1 1.5350000 GHz -13,800 d 1 698.00000 MHz | 0.0116 d
2 1.5450000 GHz -3.3757 2 960.00000 MHz -0.3030
3 15550000 GHz -9.3487 d 3
40.00 |4 40.00 |4
5 5
A é
30.00 |-§ 30.00 [-F
3 s
1 1
F 2
.00 |2 .00 |2
4 4
5 5
10.00 |6 10.00 [»6
7 7
8 8 ¢
0.000 P2 7] 0.000 p xf %,__._N_._E.M___T—ml
-10.00 -10.00
-20.00 -20.00
-30.00 -30.00
-40.00
-50.00 a

IFBW 70 kHz

e Poes [ top [t ooty
< In band > < Out of band >

» In band Gain

Gain(dB) 32.20 | 31.35 30.60 | 30.50 | 30.52 30.54 | 30.73 3149 | 32.44 | 33.51

NF(dB) 2.98 2.88 2.63 2.55 2.45 243 2.34 2.21 2.35 2.50

» Out of band Attenuation

Atten.(dB) 94.82 96.20 80.12 84.14 84.45 81.82 82.93

X L/L1 Band Fy: 1535MHz. / F;: 1602MHz.
X 698, 960, 1710, 2170, 2690 (MHz) is cellular band.

Active Antenna AMOTECH CO.,LTD.
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5.2.2 L2/L5/E6 band

L/L1 Antenna

§7 LA/LT saw filter!

Hybrid coupler . ‘ — —
| A3

LZ/L5/L6 Antenna
§7 Combiner

L2/5/L6 saw filterl LNAZ L2/L5/L6 saw filter2
Hybrid coupler /—7/\__/ ‘ /—b

LMAT LALT saw filter2

1 Active ChfTrace 2R nulus 4 Mk 5 Instr State 1 Active Ch{Trace 2 Response 3 Stimulus
P R
Trl 11 Lug Mag 10. oods/ Ref 0.000d5 fr2] Irl S11 Log Mag 10.00dB/ Ref 0.000d8 [F2]
13rr2} 0.000d8 [F2] )_ 521 L Mag 00dB/ R [F2]
s «m 190007 Ref 010008 ] o3 Ma3 10:00d87 ki o w.w fF2

GHz -12.930 dB
GHz -14.925 dB
GHz -12.534 dB
GHz -8.4183 dB 40.00
GHz -8.7882 dBl

633.00000 MHz -0.0755 d
960.00000 MHz -0.3932
1.0660000 GHz -0.5132
1.1660000 GHz -12. 495 d

T
< In band > < Out of band >

Meas | 'Stop | EXERER | Ready | Sve| 2024-01-14 13:11

» In band Gain

Gain(dB) 3298 | 3229 | 31.78 | 31.39 | 31.51 31.50 | 31.03 30.68 | 30.22

NF(dB) 2.64 2.54 2.49 2.39 2.34 2.31 2.54 2.55 2.63

» Out of band Attenuation

Atten.(dB) 99.01 78.84 73.66 70.73 65.64 89.69 81.99

X L2/L5/E6 Band Fo: 1166MHz. / F,: 1285MHz.
X 698, 960, 1710, 2170, 2690 (MHz) is cellular band.

Active Antenna AMOTECH CO.,LTD.
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5.3 Group Delay Variation
(Test condition: Only LNA Circuit, Semi-Ridged SMA Cable, 15mA @ 5V Voltage.)

@ GNSS L 1535 ~ 1559 band S;,(Group Delay)

1 Active ChiTrace 2 mulus 4 Mkef
BIGE 521 Delay 5.000ns/ Ref 0.000s [F2]
25.000
T 1.5350000 GHz | 20.970 ns
2 1.5450000-z | 18.511 ns
20.00n 1.5530000 GHz
115338400 GHz
»6 1.5570800 GHz
15.00n 2
3
10.00n
£.000n
0.000 B ]
-5.000n
-10.00n
-15.00n
-20.00n

Meas | Stop | ExtRef | Res 2-26 05:47

1616 | Cor|[]

O®GNSS LT 1559 ~ 1563 band S;;(Group Delay)

1 Acti

DI 521 Delay 5.000ns/ Ref 0.000s [F2)

R e

25.00n
1 1.5590000 GHz | 15.471 ns
2 1.5610000 GHz | 15.967 ns
3 1.5630000 GHz | 14.860 ns
20.00n | 4 1.5614000 GHz  18.184 ns
»5 1.5622000 GHz 11.785 ns
3 El
5.00n
: W Wy |
10.00n
5.000n
0.000 P
-5.000n
-10.00n
-15.00n
-20.00n
-25.00n

Meas EXEREF

SRR 16716 | Cor|f]

c

Freq. (MHz)

1538 (MAX)

1557 (MIN)

(MAX-MIN)

Freq. (MHz)

1561 (MAX)

1562 (MIN)

(MAX-MIN)

GD (ns)

22.86

13.39

9.47

GD (ns)

18.18

11.79

6.39

@®GNSS L1 1565 ~ 1585 band S;;(Group Delay)

25.00n

521 Delay 5.000ns/ Ref 0.000s [F2]

R e

1 1.5650000 GHz 15.034 ns
2 1.5750000 GHz 14.357 ns
3 1.5850000 GHz 13.750 ns
20.00n 4 1.5745238 GHz 17.068 ns
>S5 1.5764286 GHz 10.235 ns
15.00n
2 5
10.00n
5.000n
0.000 P
-5.000n
=10.00n
-15.00n
-20.00n
-25.00n

1 Start 1,565 GHz

IFBW 70 kHz

Stop 1585 GHz [EEIT

O®GNSS LT 1597 ~ 1602 band S;;(Group Delay)

1 Active ChiTrace 2 Respon:

3 Stimulus.

0.000s [F2]

4 MkrjAnalysis 5 Instr State

PIEB 521 Delay 5.000ns/ Ref
25.00n
1 1.5970000 GHz
2 1.5995000 GH:
3 1.6020000 GHz
20.00n |»4 - 1.6020000 GHz
5 1.5986667 GHz
15.00n
10.00n
5.000n
0.000
-5.000n
-10.00n
-15.00n
-20.00n
-25.00n

15.252 ns
z | 18.993 ns
21.477 ns
21.477 ns
13.647 ns

1 Start 1597 GHz

IFBW 70 kHz

Meas

Freq. (MHz)

1574 (MAX)

1576 (MIN)

(MAX-MIN)

Freq. (MHz)

1602 (MAX)

1598 (MIN)

(MAX-MIN)

GD (ns)

17.07

10.24

6.83

GD (ns)

21.48

13.65

7.83

Active Antenna

AMOTECH CO.,LTD.
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® GNSS L5 1166 ~ 1186 band S;;(Group Delay)

1 Active ChfTrace 2R

s 4MkrjAnalysis 5 Instr State

DI 521 Delay 5.000ns/ Ref 0.000s (F2)

25.00n

1 1.1660000 GHz

2 1.1760000 GHz

3 1.1860000 GHz

20.00n 4 1.1660000 GHz

»5 1.1783810 GHz
15.00n
10.00n
5.000n

0.000

-5.000n
-10.00n
-15.00n
-20.00n
-25.00n

16.371 ns

11.251 ns

4\/\/\'7;‘/\5/\/\/—‘\5

1 Start 1,166 GHz

IFBW 70 kHz

St | 2024-02-26 08:47

race

521 Delay 5.000ns/ Ref 0.000s [F2]

3 Stimulus 4 MkrfAnalysis S Instr State

@& GNSS L2/E6 1205 ~ 1285 band S;;(Group Delay)

25.00n
1 1.2050000 GHz

2 1.2270000 GHz

3 1.2350000 GHz
20.00n |4 1.2550000 GHz
5 1.2650000 GHz
6 1.2850000 GHz
g 1.2850000 GHz

15.00n |>8 12148765 GHz

g M
10.00n 2 3

5.000n

0.000 P

-5.000n

-10.00n

-15.00n

-20.00n

9.8039 ns

¢
I\/W

-25.00n =

1 Start 1,205 GHz

IFBY 70 kHz

Stop 1.285 GH: BEIE

Freq. (MHz)

1166 (MAX)

1178 (MIN)

(MAX-MIN)

Freq. (MHz)

1285 (MAX)

1214 (MIN)

(MAX-MIN)

GD (ns)

16.37

11.25

5.12

GD (ns)

15.30

9.56

5.74

Active Antenna

AMOTECH CO.,LTD.




SPECIFICATION Page
/AMO

AMOTEC H AGA848424-S0-A2 11/15

5.4 Overall Gain / Axial Ratio of active antenna
(Test condition: 5m RG174 Cable, On 12093 Iron ground plane, Current 15mA @ 5V Voltage)

5.4.1 L/L1 Band Antenna RHCP Gain

Average Gain Peak Gain Zenith Gain Zenith AR
Frequency [MHz]

[dBic] [dBic] [dBic] [dB]
1535 20.68 28.54 28.47 0.56
1545 20.09 28.07 27.96 0.59
1555 20.25 28.22 28.08 0.42
1559 20.62 28.54 28.43 0.41
1561 20.93 28.90 28.74 0.44
1563 21.34 29.35 29.17 0.47
1575 21.25 29.39 29.09 0.36
1585 20.94 28.79 28.61 0.51
1595 19.37 27.33 27.14 0.81
1602 19.10 26.95 26.68 0.98

5.4.2 L2/L5/E6 Band Antenna RHCP Gain

Frequency [MHz] Average'z Gain Peak .Gain Zenith. Gain Zenith AR

[dBic] [dBic] [dBic] [dB]
1166 20.80 28.41 28.28 2.15
1176 22.60 30.21 30.10 2.15
1186 24.12 31.77 31.51 2.29
1205 22.49 30.08 29.89 1.95
1227 20.15 27.71 27.62 2.14
1235 19.60 27.23 27.16 2.25
1255 21.12 28.82 28.69 2.43
1265 20.56 28.41 28.25 2.73
1285 18.55 26.27 26.15 2.90

Active Antenna AMOTECH CO.,LTD.
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5.5 Radiation patterns of Active antenna
(Test condition: 5m RG174 Cable, on 1209 Iron ground plane, Current 15mA @ 5V Voltage)

5.5.1 L/L1 Band

H-Cut (©=90)
e

Gain [dBic]

270
20
Phildeg]

Gain [dBic]

E1-Cut (¢=0)
2

Gain [dBic]

E2-Cut (¢=90)
2+

150
Theta [dzal

180
150
Theta [degl

5.5.2 L2/L5/E6 Band

H-Cut (©=00)
e

Gain [dBic]

T

27
Phi [dea]

Gain [dBic]

E1-Cut (¢=0)
2+

Gain [dBic]

E2-Cut (¢=90)
ut (o Freq.

e
Thets [deg]

Thela ldes] 1 . 2 E 5

Active Antenna

AMOTECH CO.,LTD.
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6. Test Method

6.1 LNA Gain and Noise Figure and Current Measurement

6.1.1 Measurement Equipment

- Noise Figure Analyzer, Power Supply, Bias Tee

6.1.2 Measurement Diagram

NOISE FIGURE ANALYZER

aa
aa

® _  ®

aoad
(- -

RF Out

RF In

—1

-

Noise Source |

6.2 Overall Performance Measurement

6.2.1 Measurement Equipment

DC Power

- Network Analyzer, Anechoic chamber System, Power Supply, Bias-Tee

Anechoic Chamber

TX Antenna

Test ARM

Gain measurement system

-Computer

-Network Analyzer
-Position controller

[ ]

0a
0ooad

1

©

0ooa

@

Bias

Tee

Power

Active Antenna

AMOTECH CO.,LTD.
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7. RG174 & Connector Selection Guide

Bending distance

RA(Right angle) Connector should be
used in spaces below 40mm

- —
L below 40mm space :|

—

Distance 240mm - straight Connector
Distance <40mm - Right Angle Connector

8. Bending Point & Min. Bending Test

Bending
Point
Metal sleeve

. Minimum .
Bending Point: B‘:’:‘i’::g Bend_ing B::dllre‘g
9 ) Radius 9

A 10mm 90° 20

A B C
11 1

S ] B 10mm 90° 20
J No
£ Bending B B

Heat Shrink Tube

Active Antenna AMOTECH CO.,LTD.
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9. Packing
9.1 P.E pack
- Dimension: 160 (W) x 220 (D) (mm)
- Quantity: 1 ea / pack
9.2 Inner box
- Dimension: 116 (W) x 180 (D) x 34 (H) (mm)
- Quantity: 1 ea (1 P.E pack) / Inner box
9.3 QOuter box
- Dimension : 390(W) x 375(D) x 205(H) (mm)
- Quantitiy: 30 Inner box
375 m 390
i
_';_ﬁo—;—b‘ﬁd‘. T — T
! [ i } Ermmmmm——-
I A , AMOTEOH Co kbt
. ‘ . /AMO ¥ Sesmrpesnaa, || 200
X *AMOTECH & 4R = s ) )R
_I “«— — e — - — — = — = I

AMOTECH CO.,LTD.
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