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1. Specifications

1.1 Patch Antenna Element Electrical Specifications

No [tem Spec. Unit Remark
1 Frequency 2320.00 ~ 2345.00 MHz

2 Polarization LHCP -

3 LHCP Gain @ Zenith Typ. 3.0~3.3 dBic Note: 1)
4 Impedance 50 ohm

5 Patch antenna SH25-515E320-HM4 mm

Note: 1) Measured on customer set with Metal Bracket & Roof Glass

1.2 LNA Electrical Specifications

No Item Spec. Unit
1 Frequency 2320.00 ~ 2345.00 MHz
2 Gain @ 5V Typ. 28.0 ~ 32.0 dB
3 Noise Figure @ 5V Typ. 0.81 dB
4 Output VSWR Typ. 20 :1 -

5 Voltage DC 4.0 ~ 5.1 \

6 Current @ 5.0V Typ. 100~130 / Max. 185 mA
7 Impedance 50 ohm

Active Antenna AMOTECH CO., LTD.
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1.3 Overall Performance

No [tem Spec. Unit Remark
1 Frequency 2320.00 ~ 2345.00 MHz
2 Total System Gain(LHCP)@ Zenith Typ. 28~31 (ev3 dBic
3 Output VSWR Max. 2.0 : 1 - Note: 2)
4 Output Impedance 50 ohm

Note: 2) Measured on customer set with Metal Bracket & Roof Glass, DC 5V

1.4 Radiation inspection

No [tem Spec. Unit Remark
1 Frequency 2332.5MHz MHz
2 S21 Min. +3 @2332.5MHz, DC 5V dB Note: 3)
3 Current Max. 185 @ DC 5V mA

Note: 3) Measured on Amotech inspection Jig, DC 5V (Refer to 6.2)

2. Appearance

2.1 Dimensions

*NOTE

1. UNIT :mm

2. Quigiong Inspection spec: T2 0@
3 XX 1 10.3mm

Active Antenna AMOTECH CO., LTD.
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Part Name Part No. Remark
A Patch Antenna SH25-5152320-HM4 28x25x5mm
B PCB B5xB5x1 Omm, 2layver FR4 T=1.0mm.cclor: black
[ Shieldcan PES20184 30:30x4mm (SUS)
D MHF 1 Receptacle 20278-001E-03 IPEX MHF1
E Shieldcan Clip PTC 4944H Bpcs
Tear Down
2.2 Mechanical Specifications
No Item Spec. Unit
1 Height Max. 11.43 mm
2 Width 65.0 x 65.0 = 0.1 mm
3 Connector IPEX MHF1 Receptacle (20279-001E-03) -
3. Part No
Part No: ASA XXXXXX - XX - XX
1) (2) (3) (4)
(1) : AMOTECH SDARS Active Antenna
(2) : Antenna Size
(3) : Revision No.
(4) Model No.
4. Environmental Specifications
No [tem Spec. Unit
1 Operating Temp. -40 ~ +105 °C
2 Storage Temp. -40 ~ +105 °C

Active Antenna AMOTECH CO., LTD.
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5. Typical Characteristics
5.1 Typical S11 of SDARS Patch Antenna (., 3

(Test condition: Customer set with Metal Bracket & Roof Glass)

* SDARS Band (2320.00 ~ 2345.00MHz)

P S11 Log Mag 5.000d4ES Ref O.0004E [F1]
Trz 511 5m1thagtR+j>Cl fcale 1.0000 [F1]

10.00
1 2.3200000 GHz -24.587d5
2 2.3320000 GHz -25.742 dE
3 2.3450000 GH="-27.74% dB

£.000 ;
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/]K

IFBW 70 kHz

1 Center 2.3325 5Hz

[Log & Smith Chart]

Span 500 MHz

Active Antenna

AMOTECH CO., LTD.
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5.2 Radiation patterns of Passive Antenna ¢,

(Test condition: Customer set with Metal Bracket & Roof Glass)

-—

Gain [dBic]

H-Cut (6=90)
e

XY Plane

2o
Phi [deg]

Gain [dBic]

E1-Cut (¢=0)

XZ Plane || et

785

Theta [deg]

Theta [deg]

Freq.

2320

2326

2332

2345

Active Antenna

AMOTECH CO., LTD.
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5.3 Passive Gain over Elevation Angle (Test condition: Customer set with Metal Bracket & Roof Glass) ey.3

Spec 2320 MHz 2326 MHz 2332 MHz 2338 MHz 2345 MHz
Polarization| Unit K ) degree X MAX ) ) MAX X ) MAX MIN Avg MAX MIN Avg MAX MIN
[dBic] Avg Gain MIN Gain| Avg Gain MIN Gain [Avg Gain
Gain Gain Gain Gain Gain Gain Gain Gain Gain Gain
90 3.7 3.49 293 3.11 3.35 2.76 3.10 344 2,67 3.08 3.40 2.66 3.22 3.55 2.96
2 80 3.24 4.99 1.78 3.18 477 1.73 3.18 4.80 157 3.18 476 1.74 3.33 4.85 1.92
70 2.74 4.48 135 2.65 4.28 1.28 2.61 4.24 1.36 2.60 4.08 1.40 2.67 4.12 1.64
LHCP 48 4 60 1.76 3.22 -2.57 1.56 3.07 -3.05 1.50 3.12 -3.49 1.40 3.28 -3.48 1.37 3.26 -4.17
|c 50 1.16 3.73 -3.56 0.96 3.51 -4.07 0.93 3.51 -4.00 0.77 3.47 -4.73 0.81 3.52 -4.66
5 40 1.07 472 -2.31 0.95 4.61 -2.64 0.89 442 -3.07 0.84 435 -3.14 0.90 433 -3.50
30 0.36 3.99 -3.57 0.21 395 -3.75 0.21 3.82 -4.11 018 3.81 -4.42 0.30 395 -4.59
0.5 20 -1.37 294 -8.10 -1.40 270 -7.56 -1.43 279 -7.45 -1.35 2.83 -6.36 -1.33 2.76 -6.84
VPOL di 3 10 -6.36 0.24 -20.53 -6.43 0.15 -23.20 -6.34 0.31 -22.08 -6.50 0.29 -27.13 -6.10 1.06 -24.12
' 0 -8.73 -2.31 -24.95 -8.88 -2.30 -26.41 -8.89 -2.22 | -23.83 | -9.00 -2.27 | -2544 | -8.71 -1.89 | -26.06
5]
Avg Gain (@2332MHz)
4 4
a4
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-+ Measurement data
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Active Antenna AMOTECH CO., LTD.
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5.4 Typical LNA Measurement (Test condition: Only LNA Circuit)

rev.3
# Power Supply Requirement
— Timits (NGVA 3.0) N Measurement Measurement Measurement
Parameter Test Condition _ unit _ _ i
min typ max min typ max min typ max min typ max
Fower Supply
1
ves voltage (from DLP) v 4 47 B
Ics Power Supply mA 1028 1318 1329
current
4 Antenna Performance Requirement
Limits (NGVA 3.0) Qs Qs Qs
Parameter Test Candition . - i unit 2320 23325 2345 2320 23325 2345 2320 23325 2345
MHz MHz MHz MHz MHz MHz MHz MHz MHz
G‘“"“:a"‘m LNA GAIN cF 200 220 240 dB 277 295 266 280 297 269 273 297 268
Fmax LNA Noise Figure 20dB attenuator 08 d8 089 088 030 030 088 094 090 089 093
on LNA output
2320~2324.5MHz 14 133 134 136
2324.2-23282MHz 12 035 036 035
2328-2332.5MHz 12 017 015 0.15
2332.5-2334.385MHz 12 p 001 003 003
GRinA Gain Ripple 2334.385~2336.25MHz 12 p’,BP 0.20 o1 021
2336.25-2337.75MHz 12 026 026 026
2337.75-2341.25MHz 12 06 058 058
2341.25-2343.125MHz 12 062 088 065
2343.125-2345MHz 14 120 120 122
LNA 1d8 o From LNA input to
B 1384 1331 1329
1P1d8 Compression Point, In Band Cable Output 80 dém
5325MHz 100
>7 7 -7
5725MHz -100
3500MHz -10.0 21 9.3 93
Out-of-Band LNA 26300z 40 63 @2690 68 @2690 68 @2690
2436MHz -40
1d8 Compression
Paint for modules 24B4MHz -40 10 0 10
without Callular 2400MHz -40)
155MHz =
00B 2158 o0 " 96 @2139 103 @2139 103 @2139
P1dB The passive isalation betwesn 2110MHz =100 m
the cellular transmit and SDARS 1950MHz -100 66 @1850 83 @1850 83 @1850
slements plus (+) the IP1dB 1850MHz -100
point of the SDARS LNA at the T 7Y
cellular band of interest shall be 37 @710 42 @1710 42 @1710
‘ 1710MHz -100
a minimum of 30 d8
B94MHz -100
13 @8ac 32 @880 32 @880
B24MHz -100
BOEMHz -100 9.3 @806 09 @806 99 @806
698MHz -100
st o :1 - 2325 5MHz o8 26 27
P3 T |. e 2 : 2327.5MHz 50 am
nterce : -
ercept 1 - 2340 5MHz e 22 a2
£2 1 23415MH:z
§-2360MHz -16.0 22,0 3463 3448 3452
LNA Selactivity, F-2355MHz 60 220 2769 2759 2761
Narrow Band $-2350MHz -40 -60 - 1062 -10.58 1063
<
(dBe is with respect f-2315MHz -40 -60 764 768 765
to the center frequecy gain) -2310MHz -16.0 220 2185 2192 2181
f=2305MHz -16.0 -220 -27.79 -27.85 -27.87
£<1696 5MHz -350 4471 4437 4435
LNA Selectivity, f=1696 5MHz -35.0 -68.77 6853 6872
Wide Band £22155MHz 350 -64.07 6413 -64.02
Rejs F-2400MHz 350 dBc “86.07 -87.33 8722
(dBc is with respect =2571MHz 350 &7.17 67.23 &762
to the center frequecy gain) 2esemHz 350 45T T T
£>2956MHz -350 5447 5419 5418
F1=1883 565MHz
31d Order F2=1433565MHz
IMRR3 Intermedulatien 31d order tone=2333.565MHz 800 d8 19 837 837
Case 1 Rejection Ratio Amplitudes@
=20dEm
F1=2154 S65MAT
31d Order F2-1975565MHz
IMRR3 Intermedulatin 31d order tone=2333.565MHz 800 de 839 855 855
Case 2 Rejection Ratio Amplitudes®
20dEm
F1-2502 S65MMT
31d Order F2-2671565MHz
IMRR3 Intermodulation 31d order tone=2333 565MHz 00 de 885 889 889
Case 3 Rejection Ratio Amplitudes@
=20dBm
FT=2310MH=
2rd Order F2-2315MH:z
IMRR3 Intermedulation 3rd order tone=2320MHz 680 d8 735 744 744
Case 4 Rejection Ratic Amplitudes@
-32dBm
F1=2350MHz
31d Order F2=2355MHz
IMRR3 Intermedulatin 31d order tone=2345MHz 680 d8 742 754 754
Case 5 Rejection Ratio Amplitudes®
2nd Order F2-450MHz
MRS Intermedulation 2nd order tone=2333 565MH= 650 d8 767 787 787
Rejection Ratio Amplitudes@
-35d8m
VSWR VSWR at LNA O/P Z, =500 2:1 1491 149:1 14911
Active Antenna AMOTECH CO., LTD.
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5.5 Radiation patterns of Active antenna ¢, 3

(Test condition: Customer set with Metal Bracket & Roof Glass, 5V Voltage)

-

H-Cut (©=90) E2-Cut (¢=90) Freq.
2320
2326

2332

Gain [dBic]

108 k

—Cut (9=0)
XY Plane Sain dBic] ) E! CZ”E, =0 XZ Plane Sain Labicl

2345

b = s
Fhi [deg] Theta. [deg] Theta [des]

Active Antenna AMOTECH CO., LTD.
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5.6 Active Antenna Overall Gain Over Elevation Angle ¢, 3

(Test condition: Customer set with Metal Bracket & Roof Glass, 5V Voltage)

o . 2320MHz 2326MHz 2332.5MHz 2338.75MHz 2345MHz
Polarization| Unit | degree - - - - - - - - - - - - - - -
Ava Gain  [MAXGain [MIN Gain |Ava Gain [MAXGain [MIN Gain [Ava Gain [MAXGain|MIN Gain |Ava Gain [MAXGain |MIN Gain [Ava Gain [MAXGain [MIN Gain
90 29.42 29.75 29.12 31.41 31.90 30.98 31.13 31.65 30.72 29.61 30.09 29.27 27.67 28.19 27.25
80 29.60 31.70 27.94 31.58 33.72 29.83 31.29 3335 29.56 29.79 31.79 28.16 27.89 29.93 26.20
70 29.57 31.42 27.88 31.51 3335 29.73 31.18 33.05 29.41 29.62 31.55 27.82 27.65 29.64 25.78
LHCP dBic 60 28.79 31.63 23.44 30.70 33.55 25.28 30.30 32.95 24.65 28.71 31.32 22.97 26.70 29.34 20.90
50 28.39 32.07 21.25 30.30 34.03 23.16 29.91 3347 22.68 28.34 31.75 21.05 26.35 29.87 19.09
40 28.71 32.32 25.26 30.63 34.13 27.28 30.28 33.85 26.98 28.72 3233 25.53 26.76 3031 23.49
30 28.73 32.70 23.90 30.70 34.61 25.91 30.39 3430 25.51 28.87 32.81 24.01 26.95 30.85 22.10
20 27.32 31.86 20.65 29.33 34.06 22.38 29.05 3373 21.65 27.58 32.21 19.88 25.71 30.49 17.68
VPOL dBi 10 23.67 29.43 1.42 25.69 31.62 2.70 25.44 31.32 1.65 23.95 29.89 -1.12 22.04 28.08 -3.51
0 20.46 27.95 -11.54 | 22.62 29.99 -6.82 22.53 29.98 -6.02 21.16 28.68 -8.76 19.24 2687 | -13.00
Avg. Gain (@2332MHz)
35.00
31.13 3129 3118
— 30.30 20.91 30.28 3
5
1]
T 2000
=
‘= — Measurement data
(U]
o 1500
(%]
€=
-
10.00
o 90 80 70 B0 50 40 30 20 10 0
Degree
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

6.2 Radiation inspection
6.2.1 Measurement Equipment
- Manual Jig, Network Analyzer, DC power supply, Bias Tee

6.2.2 Measurement Diagram

Top cover with SDARS
Active Antenna

Port1(IPEX Cable, DUT)

Bias T
(Power Supply, 5V)

TX Antenna (Network Analyzer)
(25x25x4mm patch/70x70mm ground plane)

<S21 measuement @ Amotech inspection Jig>

Active Antenna AMOTECH CO., LTD.
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7. Cosmetic limit

DOC.No. | 15-Tuning Boundary-001 i Witten by | Chacked by | Approved by
process| Mearsurement p (25 by 25 type = Ceramic Patch) VA o
i - c ALY /
Pltoduct Ceramic Patch Antenna Manual top tunlng procedure . )
Written by QA PART
Original Date 2015.12.14 Rev.No. | 1 | Rev.Date | 2018.02.07 [ Page | [
Top Tuning method 1 Top Tuning method 2 Top Tuning method 3

4 Tuning standard @ Tuning standard 4 Tuning standard

- Tuning Point: Max 4 points only with method1 - Tuning Point Max 4 points only with method2 - Tuning Point: Max 2 points only with method3
- Tuning Length : a = 2.00mm - Tuning Length: b = 4.00mm - Tuning Wide: W3 = 1.00mm

- Tuning Wide: W1 = 1.00mm. - Tuning Wide: W2 = 1.00mm

@ The above criteria is for only tuning which is the manual mark by worker. The tuning made in Ag printing process is not applied to the above criteria.
4 Total tuning points with all above 3 methods : Max 4 points
@ Criteria of defective parts

- If tuned antennas do not meet above standard, Amotech will regard them as defective part

Doc No. 10Patch—-Boundary—001 . . Write Check Approve

Process Appearance Inspect LI m Ited Bo u nda ry //’ = 7

Product Al Model . L. ==

_ : (No Printing / Scratch) = Vot

Write Dept Quality Dept. PR > 1/] ) 1en
Origin Date 2010. 02. 08 Revision Date |  2018.02.07 | RevisionNo | Rev. 2 Page | 1/3

ltem O K NG Etc

No
Printing

No printing must have entered allow SPEC.
[SPEC : No limit on the number of size<1imm / 1mm<size< 2mm:Allow Q'ty:2ea / 2mm<size:NG]

ltem O K Etc

Scratch
Handle badness if there is shape that rake with picture.

Noted items

Active Antenna AMOTECH CO., LTD.
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Doc No. 10Patch-Boundary—001 . .
Process Appearance Inspect LI m Ited Bou ndary
Product Al Model .
Write Dept Quality Dept. (Forelgn bOdy)
Origin Date 2010. 02. 08 Revision Date |  2018.02.07 | Revision No | Rev. 2 Page 2/3
ltem NG Etc
Foreign
body
(Bottom)
The protruding foreign body is NG, and the non—protruding Foreign body must have entered allow SPEC
[SPEC : No limit on the number of size<2mm / 2mm<size< 3mm:Allow Q'ty:2ea / 3mm<size:NG]
ltem Etc
Foreign
body
(Top)
Foreign body must have entered allow SPEC.
[SPEC : No limit on the number of size<1mm / 1mm<size< 2mm:Allow Q'ty:2ea / 2mm<size:NG]
Noted items
Doc No. 10Patch—-Boundary—001 . .
Process Appearance Inspect LI m Ited Boundary
Product Al Model . .
Write Dept Quality Dept. (Chlpplng / Solder ba")
Origin Date 2010. 02. 08 Revision Date |  2018.02.07 | Revision No | Rev. 2 Page [ 3/3
ltem NG Etc
Chipping
Chipping must have entered allow SPEC.
number of chipping<1mm / 1mm<chipping size< 2mm:Allow Q'ty:2ea / 2mm<chipping:NG]
ltem Etc
Solder
ball
Solder vall must have entered allow SPEC. Solder ball of GND size
[SPEC : Solder ball = 0.3mm] irrelatively badness.
N item
Active Antenna AMOTECH CO., LTD.




