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Abstract

This primer outlines the specifications and features of compact Vivaldi antennawhich has an integrated lowpass filter
which aims to provide a unified hardware solution for all regulatory regions.
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1 General Description

ThedifferentialVivaldiantennamodule isdesignedtoofferastraightforward,modular integration foravarietyofUltra-
Wideband (UWB) applications. This updated innovative design incorporates a compact low-pass filter within the antenna
module itself, allowingusers to achieve certificationacrossdifferent regulatory regionswithasinglehardware.

The RF front-end features a differential low-pass filter that connects directly to the dual Vivaldi antenna, as depicted in Fig.
1.Whenexciteddifferentially, thesystemfunctionsasaunifieddifferentialantenna,showcasingadipole-likeradiation
patternandlinearpolarization.ThisbalancedcircuitdesignenablesdirectconnectiontotheSR1020radiochip’soutput
pins(RFN-RFP)withouttheneedforabalun.Themoduleisconstructedona4-layerFR4PCB,characterizedbyarelative
permittivity of 4.4 and a total thickness of 0.98mmas shown in Fig. 2.

Figure 1: Filtered Vivaldi antenna module.

Figure 2: Multi layer stackup.
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2 Simulated Performance

ThesimulateddifferentialS11oftheRFfront-endispresentedinFig.3.Asitcanbeobserved,the-10dBimpedancecutoff
is at about 6.1 GHz for this module.

Figure 3: Simulated S11 result of the RF front-end.

The efficiency of the antenna’s radiation is determined by calculating the ratio of the power radiated by the antenna to
thepower receivedat its input, as shown inFig. 4. Thismethod is particularly preciseas it accounts for any impedance
mismatchesandthe insertion losses fromthe feed linesandfilter. Thecombinedradiationefficiencyandfilter insertion
loss stay under 1.5 dB across the relevant frequency range.

Fig. 5illustrates thepeakrealizedgainoftheantenna,reachingamaximumofapproximately1.8dBat9GHz, including
losses.

Thesefiguresalsodemonstratetheantenna’sfilteringcapability,effectivelyrejectingsignalsbelow6GHzandabove10.5
GHz. This selective filtering ensuresmeeting certification requirements for out of band emissions.

Figure 4: Radiation efficiency of theVivaldi dongle antenna. Figure5:PeakrealizedgainoftheVivaldidongleantenna.
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3 Simulated RadiationPatterns

The radiation pattern of the module is plotted for the XY,XZ, and YZ cuts from 6.0to 9.0 GHz in Fig. 6-8. It has to be 
noted that these patterns have been obtained from free space simulation. The radiation pattern of the antenna will be 
different in a specific product and will be affected by the elements around it.

Figure6:Realizedgain(dB)(xy-plane). Figure 7: Realized gain (dB) (xz-plane).

Figure8:Realizedgain(dB)(yz-plane). Figure9: 3D radiationpattern at 7.5GHz.



Frequency
(G)

Peak
Gain(dB)

6.0 1.0701
7.0 1.0090
7.5 1.0344
8.0 1.2480
8.5 1.5004
9.0 1.8477(max)
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