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SPE-20-8-081-E

Active GNSS Surface Mount 25mm Patch

Part No:
ASGGB254.A

Description:
GPS/GLONASS/BeiDou/Galileo SMD Active Patch
with Embedded Active Circuitry

Features:
Covers bands:
e GPSL1
e GLONASSG1
e Galileo E1
e BeiDou B1
Embedded Active Circuitry
SMD Antenna — No Cable and Connector Required
Dimensions: 25*%25*6.5mm
Designed for a 70*70mm Ground plane

RoHS & Reach Compliant
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Taoglas makes no warranties based on the accuracy or completeness of the contents of this document and reserves the right to

make changes to specifications and product descriptions at any time without notice. Taoglas reserves all rights to this document and

the information contained herein. Reproduction, use or disclosure to third parties without express permission is strictly prohibited.
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Introduction

The Taoglas ASGGB254.A is a single band active GNSS patch covering GPS/GLONASS/BeiDou/Galileo. With
hidden active circuitry embedded between the ceramic patch and PCB base, it has been designed to allow
the user to mount it directly onto their device PCB. This eliminates the need for using a cable and connector
thus speeding up the assembly process by allowing successfully solder surface mount components to a circuit
board via the SMD process. The ASGGB254 measures 25 x 25 x 6.45mm and is optimized for a ground plane
size of 70*70mm being required for operation however smaller ground planes can be used.

The ASGGB254 also includes a two-stage LNA and a front-end SAW filter to reduce out of band noise such as
from nearby cellular transceivers and this improves the probability of the wireless device passing radiated
spurious emissions certification. As with many high performance Taoglas patches, the ASGGB series is
produced in a TS16949 automotive quality approved facility and each patch produced is 100% tested for gain
(521) and return loss (S11) to ensure total consistency of performance. If space on a user device is at a
premium, a smaller patch, the 18x18mm ASGGB184.A is also available.

Typical applications include:
e Navigation
e Commercial Transportation
e Asset Tracking

Taoglas also offers custom tuning service based on minimum order quantities, contact your regional Taoglas
customer support team for further information.
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Specifications

GPS L1 L2 L5
] L] U
GLONASS G1 G2 G3
] L] U
Galileo E1 E5a ESb E6
[ ] L] U 0
BeiDou Bl B2a B2b B3
[ ] [l (] []
QZzSS (Regional) L1 L2¢c L5 L6
[ ] L] U 0
IRNSS
(Regional) L
[
SBAS L1/E1/B1 L5/B2a/E5a G1 G2 G3
] L] L] [ [

*SBAS systems: WASS(L1/L5), EGNOSS(E1/E5a), SDOCM(G1/G2/G3), SNAS(B1,B2a), GAGAN(L1/LS5), QZSS(L1/L5), KAZZ(L1/L5).

11176.45 MHz

— 1207.14 MHz 1561MHz
75.42 MH
1268.52 MHz 1575.42 MHz

11227.6 MHz 11248.06 MHz 1525MHz
1278.75 MHz

1600.995 MHz

G3/L30C G2/L20C L6/LEX

G1/L10C

1164 MHz 1186 MHz * | 1212 MHz 1238 MHz 1255 MHz 1300 MHz" 1559 MHz 1586 MHz 1610 MHz
1166 MHz 1189 MHz 1217 MHz 1241 MHz 1258 MHz 1280 MHz 1563 MHz 1588 MHz
1565 MHz 1592 MHz
1596 MHz

Boers M oonass! catiteo [l eidou

irnss/Navic [l zss [ LBand [1525-1559MHz]
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Frequency (MHz) 1561 1575.42 1602
VSWR (max.) 3.5 2.7 3.8
Passive Antenna Efficiency (%) 51 69.6 52.9
Passive Antenna Gain at Zenith (dBi) 1 2.7 2.1
Average Gain (dB) -2.9 -1.6 -2.8
Axial Ratio (dB) 17.6 10 16.2
Polarization RHCP
Impedance 50Q

Field Test Results

TTFF 20.86s
PDOP 0.929
2*DRMS 78cm

*Tested on 70¥70mm Ground Plane, in an open sky environment with U-blox Zed-F9P receiver

LNA and Filter Electrical Properties

Frequency (MHz) 1561 1575.42 1602
VSWR (max.) 2:1 2:1 2:1

Gain@1.8V (Typ.) 29.94 30.22 29.47
Gain@3.0V (Typ.) 30.32 30.60 29.79
Gain@5.5V (Typ.) 30.93 31.22 30.46
Noise@1.8V (Typ.) 2.50 2.29 2.63
Noise@3.0V (Typ.) 2.49 2.29 2.67
Noise@5.5V (Typ.) 2.46 2.32 2.63

Current consumption@1.8V (Typ.) 8 mA

Current consumption@3.0V (Typ.) 13 mA

Current consumption@5.5V (Typ.) 18 mA

Total Specification (Through Antenna, SAW Filter and LNA)

Frequency (MHz) 1575.42 1602
Gain@3V (dBi) 3015 dBi 3045 dBi
Output Impedance 50Q

SPE-20-8-081-E
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Height 6.45mm
Planner Dimension 25*25mm
Material Ceramic
Ground Plane Size 50*50mm
Weight 12g
Temperature Range -40°C to 85°C
Moisture Sensitivity Level (MSL) 3 (168 Hours)

SPE-20-8-081-E
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3. Antenna Characteristics

W Return Loss
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WAverage Gain
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4, LNA Characteristics /

WLNA Block Diagram

ANTENNA

DC IN/RF OUT

X

SAW Filter LNA LNA

PR INA Gain

40
30
20
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-10
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-20
-30
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-50
-60

300 600 900 1200 1500 1800 2100 2400 2700 3000
FREQUENCY (MHz)
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WNoise Figure @ 3.0V

10 ‘
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Field Test Results

In this section Taoglas will present the field test result for ASGGB254.A antenna. The test was performed when
the antenna was mounted on a static rooftop test set up in an open sky environment for at least 6 hours.

Taoglas will show the field test results using the following receivers:

Ublox ZED-F9P

Receiver features:

e  Multi-band GNSS: 184-channel GPS L1C/A L2C, GLONASS: L10F L20F, Galileo: E1B/C E5b, BeiDou: B1I B2I, QZSS: L1C/A L2C
e  Multi-band RTK with fast convergence times and reliable performance

° Nav. update rate RTK up to 20 Hz

° Position accuracy = RTK 0.01 m + 1 ppm CEP

Positioning Accuracy Table (2D Accuracy)

. Correction
Test Condition : CEP (50%) DRMS (68%) 2DRMS (95-98.2%)
Service
On 35*35mm EVB RTK DISABLED 51.9cm 62.26 cm 124.52 cm
On 25*%25mm EVB RTK DISABLED 58.24 cm 72.77 cm 145.54 cm

SPE-20-8-081-E
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Radiation Patterns

Test Setup — on 70*70mm Ground Plane

SPE-20-8-081-E
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1602MHz 3D and 2D Radiation Patterns
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74> Mechanical Drawing (Units: mm)

ISO NO.: EDW-20-8-0567 REV. DESCRIPTION ENG. [APPROVED DATE
STATE:  Release g0y | Initial Design Mickey | Buluto  [2020/06/30
NOTES: 1 fg Pated area 03 | Chonge the diecton of the boltom view| Mickey | Buluto  |2020/10/07
3. Copper area —
4. Paste area
5. Copper Keepout Area s
6. Gopper kaepout should extend through all PCB layers.
7. Any vias in pads should be either filled or tented to prevent solder from
wicking away from the pad during reflow.
8. The dimension toleronces should follow standard PCB manufacturing
quidelines
Top View Side View Bottom View g
T N
2
TAOGLAS o o
= b=
' 8 &
ASGGE254A
i ]
L.]J.#lﬁ. S | 6.45+05
Foot Print
Top Copper Top Solder Paste
Pads 1, 2, 3, 4, 5, 6, 7 and 9 are the same size. Pads 1, 2, 3, 4, 5, 6, 7 and 9 are the same size.
They should be connected to GND.
[Tel
@
15 .-
T
)| )
< <«
ot hat Ry
& 8 &Q
ol )
= 9 9 |__ 5.25
=p
Connected to 50 ohm
transmission line.
Top Solder Mask Composite Diagram
Pads 1, 2, 3, 4, 5, 6, 7 and 9 are the same size,
This drawing is a negative of solder mask. Black regions are anti-mask.
~
2.2 ol
__u_—_ T m
i g T | L
“oog
T
i FarEara
I ) ) .
7.2 9 g
(" RPPROVED BY: g uto X
CHECK BY:
Leo TAOGLAS.
DRAWN BY: - This drawing and ts inherent design concepts are property of Taoglas. Not
Mickey to be copled or given to third parties without the written consent of Taogles,
DATE: 2020/06/30 |™ME ‘2 Stage SMD Active GPS/GLONASS/BeiDou/Galieo
yTY) 25*25*4mm Patch
UNLESS OTHERWISE X403
o it PART 1O, :
TOLERANCES ON: s - *ASGGB254.A
D MGLE @ = UNT: o |SCALE. 1 |PAGES: ” XREV D02 )
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Antenna Integration Guide

Integration Guide

Whatever the size of the PCB, the ideal location for the antenna is as illustrated in the below
image.

o o o
ASGGBD254.A
° e o ° °

GPS/GALILEQ/BEIDOU 1575MHz
GLONASS 1602MHz

o o o o o
Active SMT Mount Passive Patch

TAOGLAS
ASGGB254 A

Y ° N
I\SGGBD’I‘SAA. .

DO 15 THML

° °
GALILEQ[BEY
CEE)LSOIN 7SS 1602

cive ount ue Pach
AV ST Mov Passi

SPE-20-8-081-E
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PCB Layout

The footprint and clearance on the PCB must comply with the antenna specification. The PCB
layout shown in the diagram below demonstrates the antenna footprint and the clearance
required. Note the 8 large Ground Pads do not have any thermal relief connections.

Do not place thermal relief connections between the ground pads as this will cause the resonance
of the antenna to shift.

Topside with Solder Mask Topside without SolderMask

PCB Clearance

There is no clearance required on the bottom side of the PCB. Please ensure the ground plane is
uniform under the component.

Bottom Side with Solder Mask

Bottom Side without Solder Mask

SPE-20-8-081-E 20
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Schematic Symbol and Pin Definitions

The circuit symbol for the antenna is shown below. The antenna has 9 pins. Pin 1 is the RF Feed and
the remaining pins are connected to Ground.

Pin Description
1 RF Feed
2,3,4,5,6,7,8,9 Ground

ANTI

N

GND
GND
GND
GND
GND
GND
GND
GND

1
—2
—
4
—_
6
—1

R
2

SPE-20-8-081-E


https://www.taoglas.com/

»

TAOGLAS.

Evaluation Board Drawing

ISO NO.: EDW-20-8-0597 REV. DESCRIPTION ENG. |APPROVED DATE

STATE:  Release g0\ | Initial Design Mickey |Buluto  [2020/07/09
NOTES: 1 .Solder Mask (Black)
N

2Solder Ares NS

70406
05405

L
L3
.
3

[ |
11 /4-36UNS-ZA . ) ©\}\ L
R

B
gto
;
A\l
1104
745405
%)
|a
D

19406

\

Aﬂd
/ 24208
~

i s
Detail A
Scale:2:1
«
i
g Bottom
~y
s
o, N
25405 2040.6
¢ APPROVED BY: Buluto
CHECK BY:
|~ leo | TAOGLAS. ...
DRAWN BY: . This drawing and its inherent design concepts are property of Taoglas, Not
Mlee_V ta be copied or given to third parties without the written consent of Taoglas.
DATE: 2020/07/09 |™E 2 Stage SMD Active GPS/GLONASS/BeiDou/Galileo
Name PN Wateriol Finish ary| oy 25*25*4mm Patch eval board with 5 pes
1 | ASGCE2S4A Potch 013A8160001150 | Ceromic Clear 1 UNLESS OTHERWISE X403
2 | ASGoE254A PCB - Compoaite 1t Clear 1 SPECFIED X402 -
3 | - R4 (NP—140) 1,441 Au Plted 1 TOLERANCES ON: i PART N0 ASGGBD254.A
4 |Pca - FR4 (NP-140) 1t [Au 1 B H J 8
] = 5 ;['f — ! THIRD ANGLE @ = UNIT: |sc.u£ 1.5 |PAGES 1 |REV D01 )
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10." Packaging

200pcs ASGGB254.A per Tape & Reel
Dimensions - $330*28.4
Weight — 2.5Kg

@330mm

28.4mm

200pcs ASGGB254.A per carton
Dimensions - 350*340*67mm
Weight — 2.6Kg
67mm
50mm 340mm

800pcs ASGGB254.A per carton
Dimensions - 360*370*3055mm

Weight — 10.3Kg
305mm
360mm 470
mm

Pallet Dimensions:
1100*1100*1300mm

36 Cartons Per Pallet

9 Cartons Per Layer, 4 Layers

1290mm

\

i

1100mm \/ 1100mm

SPE-20-8-081-E www.taoglas.com 23
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Solder Reflow Profile

The ASGGB254.A can be assembled by following the recommended soldering temperatures are as
follows:

Temp (°C)

300 245 - 260°C

250 3°C/sec max

200 :" |<_
/ 60 -

150 3°C/sec max

100 \

50

150 sec

— 60-150s5ec _,)

8 Minutes Max ———»

' 3

Time

*Temperatures listed within a tolerance of +/- 102 C

Smaller components are typically mounted on the first pass, however, we do advise mounting the
ASGGB254.A when placing larger components on the board during subsequent reflows.

Note: Soldering flux classified ROLO under IPC J-STD-004 is recommended.

SPE-20-8-081-E
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12,7 Application Note

The ASGGB254.A performance varies at different ground plane sizes, the results are shown in this section.

WReturn Loss
10 \ i /

-30

-50
1.40 1.43 1.45 1.48 1.50 1.53 1.55 1.58 1.60 1.63 1.65 1.68 1.70

Frequency [GHz]
e 25%25(mm) 35x35(mm) 50x50(mm) —70x70(mm)

m Efficiency

100%

80%

60% T

gt
40% // /\\\ \
20% \ \

QY | |
1.40 1.43 1.45 1.48 1.50 1.53 1.55 1.58 1.60 1.63 1.65 1.68 1.70

Frequency [GHz]
25x25(mm) 35x35(mm) 50x50(mm)

70x70(mm)
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N
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\

\
\
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-2.0
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BeiDou GPS GLONASS
1559-1563 MHz|1564-1587 MHz|1593-1610 MHz

Efficiency
avg. for the freq. band

Avg. Gain
avg. for the freq. band

Peak Gain for Gtotal

AR at Zenith
avg. for the freq. band

* 701

701

25x25(mm) 54.96
35x35(mm) 51.42
50x50(mm) 51.02
70x70(mm) 47.75
25x25(mm) -2.60
35x35(mm) -2.90
50x50(mm) -2.94
70x70(mm) -3.22
25x25(mm) 0.99
35x35(mm) 091
50x50(mm) 0.99
70x70(mm) 2.18
25x25(mm) 16.56
35x35(mm) 16.47
50x50(mm) 17.60
70x70(mm) 16.13
&
%
|
|

SPE-20-8-081-E

52.23 22.53
58.62 33.63
69.63 52.90
68.30 62.40
-2.83 -6.59
-2.32 -4.84
-1.58 -2.83
-1.67 -2.07
1.20 -1.47
1.70 -0.33
2.67 2.06
4.07 3.84
10.42 44.55
10.92 19.41
9.98 16.22
9.36 12.39
‘ * 3541 ‘
- |
I

- 27 -

| ol T
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Changelog for the datasheet

SPE-20-8-081 — ASGGB254.A

Revision: E (Current Version)
Date: 2023-10-31
Notes: = Updated Solder Reflow Profile

Author: = Cesar Sousa

Previous Revisions

Revision: D
Date: 2023-02-21
Notes: = Updated GNSS Bands & Constellations Graphics
Author: = Cesar Sousa
Revision: C
Date: 2023-01-27
Notes: = Updated current consumption in spec table
Author: = Gary West
Revision: B
Date: 2020-09-02
Notes: = MSL added
Author:  Erik Landi

Revision: A (Original First Release)

Date:  2020-10-28
Notes:
Author:  Jack Conroy

SPE-20-8-081-E
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