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Optimus

MA220.LB.001

Specification

Product Name Optimus
MA220 2in1
- GPS-GLONASS
- LTE
External Adhesive Antenna for Glass and Plastic Mount

GPS-GLONASS - High gain LNA up to 32dB

4G LTE band - 698 MHz to 27000MHz

Covers legacy worldwide 2G and 3G bands
LTE/GSM/CDMA/PCS/DCS/UMTS/GPRS/EDGE/HSPA
P67

Height 12mm Diameter 62.8mm
RoHS Compliant
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1. Introduction

The Optimus MA220 is a combination

high performance GPS-GLONASS and
2G/3G/4G LTE (plus GSM /[CDMA/PCS/
DCS/UMTS/GPRS/EDGE/HSPA) antenna
to simplify Automotive Telematic and

Fleet management systems worldwide.

Its high quality low profile covert housing
can be attached onto the glass or even

out of sight under the dashboard.

This combination of a high gain
GPS/Glonass antenna and a LTE antenna
is ideal for those applications that require
durability, small size and covert installation,
and reliable reception and transmission
crossing through different mobile networks.

The LTE cellular antenna function
covers all main LTE and 2G/3G cellular

1.1 Features

GPS/GLONASS

o
o
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bands worldwide. It has been designed to
work equally well when mounted on glass
or on plastic. It is not suitable for mounting
on metal.

The GPS/Glonass function means
increased accuracy and reliability

of location. A front-end SAW protects the
LNA from burnout by nearby out of band
cellular transmissions and also significantly
reduces any compression and consequent
reduction of sensitivity.

The standard version has 3 metres RG174
cable and SMA(M) connector on both GPS/
Glonass and LTE. For even higher gain
and efficiency we recommend if you can

to use shorter cable lengths, as shown in
the charts below.
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The cable lengths and connector types
are completely customizable according
to customer request, subject to a
minimum order quantity.

The slim housing is fully IP67 waterproof.
A separate automotive approved 3M
adhesive pad is provided, allowing the
antenna to be mounted correctly facing
through glass, or directly onto a plastic
surface like the dashboard of a vehicle.

Note if US LTE network certification
is required contact Taoglas for advice
on correct antenna choice.

High LNA Gain up to 32 dB
Antenna Gain 30 = 2 dB
Low Noise 1.5 dB max

LTE

Advanced 4G LTE antenna with 2G/3G application bands included
LTE/GSM/CDMA/PCS/DCS/UMTS/GPRS/EDGE/ HSPA

Other

Ultrasonically Welded - Water Resistant IP 67

UV Resistant

Quality textured covert design. Low profile

Comes with automotive approved high grade 3M double sided tape for quick and easy mounting

Customizable cables and connectors
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2. Specification
2G/3G/46G Antenna

LTE LTEz?)a"d GSM850 GSM900  DCS PCS Wf"mg Yo wiri LTE
Frequency (MHz) 698~798 | 791~862 | 824~894 | 880~960 | 1710~1880 | 1850~1990 | 1920~2170 | 2400~2500 | 2570~2690

Free Space
Peak Gain (dBi)* -1.54 -0.53 -0.53 -1.07 -0.10 0.72 0.89 -2.40 -1.59
Average Gain (dBi)* -7.21 -6.02 -5.71 -8.20 -6.46 -6.10 -5.99 -7.39 -7.40
Efficiency (%)* 19.12 25.29 27.38 16.20 22.62 24.62 25.22 18.27 18.21
On 2mm Thickness ABS
Peak Gain (dBi)* -1.13 -0.05 -0.05 -1.91 2.21 1.68 1.63 -3.36 -0.63
Average Gain (dBi)* -6.72 -4.78 -5.01 -7.96 -6.01 -4.99 -5.73 -9.07 -7.64
Efficiency (%)* 21.66 33.32 31.52 16.59 25.37 31.75 28.06 12.36 17.21
On Glass
Peak Gain (dBi)* -0.71 -0.35 -0.35 -2.03 1.76 1.71 1.48 -2.94 -1.31
Average Gain (dBi)*  -6.44 -4.99 -5.36 -8.37 -5.76 -5.29 -6.18 -9.21 -8.04
Efficiency (%)* 23.01 31.79 29.03 14.93 26.78 29.61 25.07 11.97 15.70
Return loss (dB) * <-5
Polarization Linear
Impedance 500
Cable 3m RG174 standard, fully customizable
Connector SMA(M), standard, fully customizable
Maximum Input 5W
Power
* Note: includes 3 metre RG174 cable loss
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2. Specification
GPS-GLONASS
Center Frequency GPS:1575.42+3 MHz

GLONASS:1602+0.5 MHz
Gain 3 =1 dBic typ.
VSWR 1.92:1 Max
Impedance 500
Antenna Patch Size 25x25x4mm
Cable 3m RG174 standard, fully customizable
Connector SMA(M), standard, fully customizable
LNA Electrical Properties
Center Frequency fc GPS:1575.42+3 MHz

GLONASS:1602+0.5 MHz
Impedance 50 O Nominal
VSWR < 1.92:1
Return Loss 10 dB Min.
Gain 31 dB Min. @3.3V
DC Power Input 3.3V
Noise Figure [@3.3V 1.5dB
Power Consumption 12mA
Mechanical
Antenna Dimensions 62.8mm x 68mm x 12mm
Casing ABS
Waterproof P67
Environmental
Operation Temperature -40°C to 85°C
Storage Temperature -40°C to 90°C
Humidity Non-condensing 65°C 95% RH
* Note: includes 3 metre RG174 cable loss
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3. LTE Antenna Characteristics

3.1 Return Loss

Free Space with RG174 Coaxial Cable
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3. LTE Antenna Characteristics

3.1 Return Loss

On Glass Base with RG174 Coaxial Cable

(dB)
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3. LTE Antenna Characteristics

3.2 Efficiency

Free Space with RG174 Coaxial Cable
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3. LTE Antenna Characteristics

3.2 Efficiency

On Glass Base with RG174 Coaxial Cable
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3. LTE Antenna Characteristics

3.3 Peak Gain

Free Space with RG174 Coaxial Cable
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3. LTE Antenna Characteristics

3.3 Peak Gain

On Glass Base with RG174 Coaxial Cable
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3. LTE Antenna Characteristics

3.4 Average Gain

Free Space with RG174 Coaxial Cable
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3. LTE Antenna Characteristics

3.4 Average Gain

On Glass Base with RG174 Coaxial Cable
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3. LTE Antenna Characteristics

3.5 Free Space Radiation Pattern - 3 meter length cable

XY plane

704MHz

— 751MHz

NMA AR
240 120

824MHz

= 880MHz

o
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— 960MHz
(dBi)
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3. LTE Antenna Characteristics

3.5 Free Space Radiation Pattern - 3 meter length cable

XY plane
X
0
330 — | 0 | [ .30
300 60
270 {—{ 9 Y
| —— 1710MHz
— 1800MHz
240 120
: \ 1990MHz
210~ T\ _—"150
— 2170MHz
180
(dBi)
XY plane
X
300 60
270 {— 90 Y
‘ —— 2400MHz
\ , — 2500MHz
240 120
/ 3 : 2570MHz
210~ 1 _ 150
— 2690MHz
180
(dBi)
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3. LTE Antenna Characteristics

3.5 Free Space Radiation Pattern - 3 meter length cable

XZ plane
Z
60
270 90 X
— 704MHz
— 751MHz
7120 824MHz
, \ : — 880MHz
210 150
‘ — 960MHz
180 _
(dBi)
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3. LTE Antenna Characteristics
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3.5 Free Space Radiation Pattern - 3 meter length cable

XZ plane

300 .

270
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XZ plane

300 .
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180
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— 2690MHz
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3. LTE Antenna Characteristics

3.5 Free Space Radiation Pattern - 3 meter length cable

YZ plane

270
704MHz

751MHz

824MHz

880MHz

Sl gy =100 —  960MHz

180 ‘
(dBi)

YZ plane

60

90 Y
—— 1710MHz

270

; — 1880MHz
120
1990MHz

e \ -~ 180 — 2170MHz

180 ,
(dBi)
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3. LTE Antenna Characteristics

3.5 Free Space Radiation Pattern - 3 meter length cable

YZ plane

antenna solutions
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— 2400MHz
— 2500MHz

120
: : : 2570MHz
210/ {150
— 2690MHz
180 )
(dBi)

SPE-14-8-016/A/WY | page 18 of 36
MA220.LB.A.L301111.B301111



@ taoglas .

3. LTE Antenna Characteristics

3.6 0On 2mm thickness ABS Base Radiation Pattern - 3meter length cable

XY plane
X
5
330 0 30
210
300 = 60
270 90 Y
704MHz
— 751MHz
240 120
824MHz
—— 880MHz
— 960MHz
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3. LTE Antenna Characteristics

3.5 Free Space Radiation Pattern - 3 meter length cable

XY plane
X
0
330 _~ i ] TR 30
300 d
270 j Y
“ —— 1710MHz
— 1800MHz
240 <
, 1990MHz
MO~ [ =T | 150
— 2170MHz
180
(dBi)
XY plane
X
0
330_—"\ 0o 1| .30
T N
300 \ 60
270 ‘ 90 Y
—— 2400MHz
L - 2570MHz
HO =5 [ = | oo 150
180 — 2690MHz
(dBi)
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3. LTE Antenna Characteristics

3.5 Free Space Radiation Pattern - 3 meter length cable

XZ plane

300

20 X
—— 704MHz

— 751MHz

240 824MHz

— 880MHz

210 f { 150
‘ — 960MHz

180 ,
(dBi)

XZ plane

330 \ o / 30

.60

90 X
— 1710MHz

270

— 1800MHz
120

1990MHz

— 2170MHz

180

(dBi)
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3. LTE Antenna Characteristics

3.5 Free Space Radiation Pattern - 3 meter length cable

XZ plane
Z
300 . ’ 60
270 —— 90 X
—— 2400MHz
— 2500MHz
240 120
2570MHz
(dBi)
YZ plane
Z
0
330 \ 0 30
270 Y
—— 704MHz
— 751MHz
824MHz
a —% — 880MHz
S b — 960MHz
180 ,
(dBi)
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3. LTE Antenna Characteristics

3.5 Free Space Radiation Pattern - 3 meter length cable

YZ plane
Z
270 Y
— 1710MHz
— 1880MHz
1990MHz
— 2170MHz
180 ,
(dBi)
YZ plane
VA
0
5
330 \ 0 30
. 60
270 9 Y
— 2400MHz
120 — 2500MHz
AT X 2570MHz
210 150
180 — 2690MHz
(dBi)
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3. LTE Antenna Characteristics

3.7 On Glass Base Radiation Pattern - 3 meter length cable

XY plane
X
300 60
270 90 Y

704MHz
— 751MHz

240 120
824MHz
— 880MHz

210 150
180 — 960MHz
(dBi)
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3.7 On Glass Base Radiation Pattern - 3meter length cable

XY plane
X
0
30—\ o+ .30
300 60
270 ||
240 © /120
210 150
180
(dBi)
XY plane
X
0
330 _~ 0+ [/ 30
300 60
270 {—
240 /120

210~

150

180
(dBi)

ey

—— 1710MHz

— 1800MHz

1990MHz

— 2170MHz

—— 2400MHz

— 2500MHz

- 2570MHz

— 2690MHz
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3. LTE Antenna Characteristics

3.7 On Glass Base Radiation Pattern - 3meter length cable

XZ plane

300 /

—— 704MHz
— 751MHz
240 < 824MHz

— 880MHz

— 960MHz

180 ,
(dBi)

XZ plane

270
— 1710MHz

— 1880MHz

1990MHz

— 2170MHz

180

(dBi)
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3. LTE Antenna Characteristics

3.7 On Glass Base Radiation Pattern - 3meter length cable

XZ plane

300 £ ~. 60

0 X
—— 2400MHz

— 2500MHz

240 120

2570MHz

180 — 2690MHz
(dBi)

YZ plane

330 \ o 30

. 60

270

—— 704MHz

— 751MHz

120 824MHz

— 880MHz

— 960MHz

180
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3. LTE Antenna Characteristics

3.7 On Glass Base Radiation Pattern - 3meter length cable

YZ plane
Z
300 . 60
270 (—— % Y
— 1710MHz
— 1880MHz
240 120
1990MHz
— 2170MHz
180 ,
(dBi)
YZ plane
Z
300 . 60
270 9 Y
——  2400MHz
240X 120 — 2500MHz
b 7 A 2570MHz
210 150
180 — 2690MHz
(dBi)
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4. GPS-GLONASS Antenna Characteristics

4.1 Antenna Characteristics

Return Loss

1. Active Ch/Trace 2. Response 3. Stimulus 4. Mkr/Analysis 5. Instr State

} llg] S11 Log Mag 10.00dB/ Ref 0.000dB [F1 D/M]

50.00
1 15754200 GHz
40.00 2 1.5718235 GHz
3 1.5801086 GHz
30.00 4 1.6020000 GHz
>5 1.5916250 GHz
20.00 6 1.6111219 GHz
15980000 GHz
10.00 8 1.6060000 GHz

0.000 p
-10.00
-20.00
-30.00
-40.00
-50.00

1 Center 1.59 GHz

Smith Chart

-31.797 dB
-10.000 dB
-10.000 dB
-39.896 dB
-10.000 dB
-10.000 dB
-16.817 dB
-16.825 dB

4

VAVAVAN V' \WAVAVANVAN

IFBW 30 kHz Span 200 MHz C?

1. Active Ch/Trace 2. Response 3. Stimulus 4. Mkr/Analysis 5. Instr State

pRIal St1 Smith (R+j)() Scale 1.000U [F1 D/M]

1 1.5754200 GHz
2 1.5718235 GHz
3 1.5801086 GHz
4 1.6020000 GHz
5 1.5916250 GHz
6 1.6111219 GHz
7 1.5980000 GHz
8 1.6060000 GHz

V.

1 Center 1.59 GHz

51.467 Q
61.663 O
26.404 Q
50.921 0
33.437 O
31.821Q
46.939 O
45.076 O

2.1936 Q
35.134 O
5.4790 Q
440.94 O
21.649 O
-19.408 Q
13.789 O
-12.923 Q

221.61 pH
3.5575 nH
551.87 pH
43.806 pH
2.1648 nH
5.0900 pF
1.3734 nH
7.6687 pF

VAVAVANEREY \WAVAVAVAN

IFBW 30 kHz Span 200 MHz C?
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4. GPS-GLONASS Antenna Characteristics

4.1 Antenna Characteristics

Experiment Results
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Dimension Fo Return Loss Impedance Gain 0° Gain 0°
(mm) (MHz) (dB) Q) H-Plane (dBic) E-Plane (dBic)
1575.42 -31.7 514 +j21 -0.08 0.00
1598 -16.8 46.9 + | 13.7 -3.86 -3.62
25.0x25.0 x 4.0mm
1602 -39.8 509+j04 -417 -4.32
1606 -16.8 450-j129 -4.74 -5.16

Antenna Radiation Pattern

p

270°

H-Plane

270°

E-Plane
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4. GPS-GLONASS Antenna Characteristics

4.1 Antenna Characteristics

Far-field amplitude of ST254-H.nsi

ST254-H ST254-E

330 30
1575.42 MHz 315 \\\\~ .
4 \\
m‘ .w
295 ‘/ 75

5555555555555

1602MHz e~ ‘g )
TS
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4. GPS-GLONASS Antenna Characteristics

4.2 LNA Characteristics
S

1. Active Ch/Trace 2. Response 3. Stimulus 4. Mkr/Analysis 5. Instr State

) Rigl St1 Log Mag 10.00dB/ Ref 0.000dB [F2]
50.00

1 1.575420000 GHz -6.2711 dB
40.00 >2 1.602000000 GHz -7.4480 dB

30.00
20.00

10.00

0.000 p ) 14
-10.00 W
-20.00

-30.00

-40.00

-50.00 P

1 Start 50 MHz IFBW 70 kHz Stop 8.5 GHz C?

S12

1. Active Ch/Trace 2. Response 3. Stimulus 4. Mkr/Analysis 5. Instr State
> S21 Log Mag 10.00dB/ Ref 0.000dB [F2]

50.00
1 1.575420000 GHz 31.233 dB
40.00 >2 1.602000000 GHz 30.081 dB
2
30.00

20.00

10.00
0.000 p / 4
-10.00
-20.00

3
-30.00

-40.00

-50.00 A

1 Start 50 MHz IFBW 70 kHz Stop 8.5 GHz C?
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4. GPS-GLONASS Antenna Characteristics

4.2 LNA Characteristics

Noise Figure

Agilent Noise Figure
12.50

NFIG

Scale/
1.50> <
dB

-2.50
40.00 1

GAIN
Scale/
5.00>
dB

-10.00

1.525 GHz 1.625 GHz

General NFIG GAIN
Markers Mkr1 1.5754 GHz 1.3107 dB 32.5995 dB

Mkr2 1.6021 GHz 1.3075 dB 31.6765 dB
Source
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5. Drawing
Top View Side View
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5. Drawing

Bottom View Double Adhesive Foam
Top Side
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Name Material Finish aTy
1 | Housing Top ABS Black 1
2 | Housing Bottom ABS Black 1
3 | Clear Label PET White 1
4 | Double Adhesive Foam 3M 9448 + CR - 4305 Black 1
5 | Heat Shrink Tube RG-174 PE Black 2
6 | GPS-GLONASS Label Coated Paper Orange 1
7 | Celluar Label Coated Paper Blue 1
Name Material Finish QTY
UU | Cable Type RG-174 Black 2
XX | Connector Type SMA(M) ST Gold 2
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6. Packaging

‘ 1pcs antennas and 1 pcs double adhesive foam per small PE bag.

SHRINK LINE
PE BAG

MA220

Double Adhesive Foam

<«— Small PE Bag

Packing:1set/bag

Taoglas makes no warranties based on the product descriptions at any time contained herein. Reproduction, use or
accuracy or completeness of the contents without notice. disclosure to third parties without

of this document and reserves the right to Taoglas reserves all rights to this document  express permission is strictly prohibited.
make changes to specifications and and the information Copyright © Taoglas Ltd.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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