SPECIFICATION

PATENT PENDING

Part No. . DTAD.O1 .A50

Product Name . Compact Evaluation Boards  for
Evolution DTA.01 .A Digital Tunable Antenna
for 4G and 3G Cellular Applications

Feature . Complete Reference Design
Increases antenna efficiency from ~7%to ~28 %
Perfect for smaller ground plane sizes downto 50 x45 mm
Enables better transmission and reception for 4G and 3G
USB Controlling interface
SMA(F) Connector for Antenna Measurement
RoHS Compliant

SPE-13-8-041/B/RC Page 1 of 25



1. Introduction

The DTAD.01.A.50 is an evaluation board for Taoglas new patent pending series of

Evolution DTA tunable antenna s. DTA antennas deliver higher efficiency on smaller

ground -plane than traditional passive antennas, enabling a new miniaturized
generation of high performance wireless devices. Typical applications would be 3G On
Board Diagnostic (OBDII) Devices in automotive , Mmedical telemetry devices , 4G

dongles, access poi nts and routers.

The board contains a surface -mount ceramic antenna DTA.01, a tunable capacitor

PE64102 Du N E E32 state capacitance) from P eregrine Semiconductor  and a matching

circuit . Via a USB connection to the board, the antenna frequency response is shifted
via a command from a  PC with Peregrine supplied software and driver . The antenna
parameters itself can be measured via the on -board SMA connector.

A new generation of M2M devices with as little asa 50mm ground -plan e in length can
now achieve wide frequency coverage and higher data rates with large bandwidt h for a

passive antenna with  the same footprint and volume .

The DTAD.01.A50 board (60.50x45 mm) with ground plane size of 50x45 mm can
perform efficiently at a bandwidth from 698 -960 MHz and fro m 1710 -2170 MHz,
covering all  worldwide cellular 4G/3G bands in a tiny form factor. In combination with

your device's microprocessor it has the ability to dynamically improve the efficiency of

agiven antennab and in real time.

Using a combination of the DTA.01 and the PE64102 we can cover the entire bandwidth

for 4G and 3G cellular bands. U sing the State 03 (2.58 pF) we can cover the

700 /850/1800/1900 and 2100 MHz Band only and with the State 13 (6.52) pF we can
cover a penta -band so lution 850/900/1800/19 00 and 210 0 MHz. The optimal states
will change depending on the ground -plane , device's board and mechanical

environment
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Please download the Peregrine's full set of support information . See our full links  in the

appendix at the end of the document
The DTADO1 board with a ground pl ane of 50x45 mm has not been designed with the

intention of passing the cellular carrier's minimum requirements. The integration is to

achieve the maximum performance possible in the smallest form factor.
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2. Specification

ELECTRICAL
State 13

S State 03
(2.58pF) (6.52 pF)
Band (MHz) 700 850 900 1800 1900 2100
Return Loss (dB) -7 -11 -11 -13 -14 -8
Efficiency (%) 26 28 27 60 55 48
Average Gain (dB) -5.5 -5.3 -5.4 -2.2 -2.8 -2.9
Peak Gain (dBi) 1.3 1.8 1.8 25 25 2.2
Impedance 50 Y
Ground Size 50x45 mm
Board Size 60.50x45 mm

Radiation Pattern Omni -Directional

Input Power 26 dBm max

MECHANICAL

Antenna Dimension 40x6x5 mm
Board Dimension 60.50x45 x1.57 mm
Weight 20g
Connector SMA-Female

* Based 50x45 mm grou nd plane size , on Sta te 03 and State 13 respectively.
** For more detailed information please see the graphs below.
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2.1. LTE Bands Covered in State 3

LTE BANDS
Band Number LTE / LTE -Advanced / WCDMA / HSPA / HSPA+ / TD -SCDMA
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Uplink
UL: 1920 to 1980
UL: 1850 to 1910
UL: 1710 to 1785
UL: 1710 to 1755
UL: 824 to 849
UL: 2500 to 2570
UL: 880 to 915
UL: 1749.9 to 1784.9
UL: 1427.9 to 1447.9
UL: 699 to 716
UL: 777 to 787
UL: 788 to 798
UL: 704 to 716
UL: 815 to 830
UL: 830 to 845
UL: 832 to 862
UL: 1447.9 to 1462.9
UL: 3410 to 3490
UL:2000 to 2020
UL:1625.5 to 1660.5
UL: 1850 to 1915
UL: 814 to 849
UL: 807 to 824
UL: 703 to 748
UL: -
UL: 2305 to 2315
UL: 452.5 to 457.5
UL: -

Downlink Cover ed
DL: 2110 to 2170
DL: 1930 to 1990
DL: 1805 to 1880
DL: 2110 to 2155
DL: 869 to 894
DL:2620 to 2690
DL: 92 5 to 960
DL: 1844.9 to 1879.9
DL: 1475.9 to 1495.9
DL: 729 to 746
DL: 746 to 756
DL: 758 to 768
DL: 734 to 746 (LTE onl y)
DL: 860 to 875 (LET only)
DL: 875 to 890
DL: 791 to 821
DL: 1495.9 to 1510.9
DL: 3510 to 3590
DL: 2180 to 2200 (LTE on ly)
DL: 1525 to 1559 (LTE only)
DL: 1930 to 1995
DL: 859 to 894
DL: 852 to 869 (LTE only)
DL: 758 to 803 (LTE only)
DL: 717 t0 728 (  LTE only)
DL: 2350 to 2360 (LTE only)
DL: 462.5 to 467.5 (LTE only)
DL: 1452 - 1496
1850 to 1910
2570 to 2620
1880 to 1920
2300 to 2400
2496 to 2690
3400t0 360 O
3600 to 3800

0000<K0<000K<<LK<LK<L<LK<L<ooO<oOo<<LL<LK<KKoO<OOLKLKKK<

*Covered bands represent an efficiency greater than 20%
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2.2. LTE Bands Covered in State 13

LTE BANDS
Band Number LTE / LTE -Advanced / WCDMA / HSPA / HSPA+ / TD -SCDMA
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*Covered bands repr

Uplink
UL: 1920 to 1980
UL: 1850 to 1910
UL: 1710 to 1785
UL: 1710 to 1755
UL: 824 to 849
UL: 2500 to 2570
UL: 880 to 915
UL: 1749.9 to 1784.9
UL: 1427.9 to 1447.9
UL: 699 to 716
UL: 777 to 787
UL: 788 to 798
UL: 704 to 716
UL: 815 to 830
UL: 830 to 845
UL: 832 to 862
UL: 1447.9 to 1462.9
UL: 3410 to 3490
UL:2000 to 2020
UL:1625.5 to 1660.5
UL: 1850 to 1915
UL: 814 to 849
UL: 807 to 824
UL: 703 to 748
UL: -
UL: 2305 to 2315
UL: 452.5 to 457.5
UL: -

Downlink Covered
DL: 2110 to 2170
DL: 1930 to 1990
DL: 1805 to 1880
DL: 2110 to 2155
DL: 869 to 894
DL:2620 to 2690
DL: 925 to 960
DL: 1844 .91to0 1879.9
DL: 1475.9 to 1495.9
DL: 729 to 746
DL: 746 to 756
DL: 758 to 768
DL: 734 to 746 (LTE only)
DL: 860 to 875 (LET  only)
DL: 875 to 890
DL: 791 to 821
DL: 1495.9 to 1510.9
DL: 3510 to 3590
DL: 2180 to 2200 (LTE only)
DL:1525t0o 1 559 (LTE only)
DL: 1930 to 1995
DL: 859 to 894
DL: 852 to 869 (LTE only)
DL: 758 to 803 (LTE only)
DL: 717 to 728 (LTE only)
DL: 2350t 0 2360 (LTE only)
DL: 462.5 to 467.5 (LTE only)
DL: 1452 - 1496
1850 to 1910
2570 to 2620
1880 to 1920
2300 to 2400
2496 to 2690
3400 to 3600
3600 to 3800

0000<0<K000<<<KO0<K<K<KO00LK<K<K00000<<0O0O0L<KL<KKLK<

esent an efficiency greater than 20%
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3. Antenna Setup

Figure 1. Impedance test.

e

Y

Figure 2. Over the air  test
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