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VHF-UHF Bikonus Breitband Antenne UBA 9116
VHF-UHF Biconical Broadband Antenna UBA 9116

Allgemeine Beschreibung

Sowohl bei der Messung von Feldstärken
wie auch bei der Erzeugung definierter
elektromagnetischer Felder (EMV) im UHF-
Bereich von 300 MHz bis 1 GHz kommen
abstimmbare Halbwellendipole (UHA 9105,
Präzisionsdipole (UHAP), Logarithmisch-
Periodische Antennen (UHALP 9108 A,
VULP 9118...), Hornantennen (BBHA 9120)
und Gewinn-Normale in Betracht.
Gewinnantennen vermindern
Meßverfälschungen durch unerwünschte
Reflexionen, haben aber in der Regel ein
mit der Meßfrequenz variables
Phasenzentrum; durch das H-Diagramm
kann der Boden-Reflexionsstrahl gegenüber
dem direkten Strahl geschwächt sein.
Halbwellen-Dipole werden als
Bezugsantenne eingesetzt, haben aber in
der täglichen Meßpraxis den Nachteil, daß
die Elementlänge für jede weitere Frequenz
neu eingestellt werden muß.
Im VHF-Bereich haben sich die
Doppelkonus-Breitbandantennen (BBA
9106 in Halterungen VHA 9103 oder VHBA
9123) außerordentlich gut bewährt - sie sind
praktisch in jeder EMI/EMV-Teststelle zu
finden. Sie haben angenähert den Gewinn
und den Antennenfaktor von abgestimmten
Halbwellen-Dipolen, erfordern aber im
Kernbereich auf Grund ihrer
Breitbandeigenschaft keinerlei Justage. Sie
haben wie Dipole ein kreisrundes H-
Diagramm und - wichtig bei kurzen
Meßstrecken - ein feststehendes
Phasenzentrum.

General Description

Both for the measurement of Field Strengths
and for the generation of defined
Electromagnetic Fields (EMC) in the UHF
range 300 MHz to 1 GHz a number of different
antenna systems may be useful:
Tuneable Half-Wave Dipoles (UHA 9105),
Precision Dipoles UHAP, Log. -Periodic
Antennas (UHALP 9108 A, VULP 9118 and
more), Horn Antennas (BBHA 9120) and
Standard Gain Antennas, and shown here,
BICONICALS.

Gain Antennas reduce errors by unwanted
reflections, but their disadvantage in most
cases is the frequency-dependent phase
center, due to a non-circular H-pattern the ray
to the ground reflection point may be of
reduced intensity compared to the direct ray.
Half-Wave Dipoles are often used as
reference antennas. Their disadvantage with
economical testing is the need for element
adjustment with every frequency change (no
automatic testing). In the VHF range the
Biconical Broadband Antennas (BBA 9106 in
holder/balun VHA 9103 or VHBA 9123) are in
wide-spread use worldwide, they can be found
on almost every antenna testing range or
EMI/EMC Test Houses. With gain and
antenna factor in the main frequency range
(300-1000 MHz) they have similar gain and
antenna factor figures as half-wave dipoles,
but do not require any adjustment. They
possess a circular H pattern and a fixed phase
center, important for short test sites.
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Die hier beschriebene UHF-
Breitbandantenne UBA 9116 bietet diese
Eigenschaften auch im UHF-Bereich von
300 MHz bis 1 GHz; sie ist mit höherem
Antennenfaktor auch bis 160 MHz nach
unten und bis 1,3 GHz nach oben
einsetzbar.

Da diese Antenne senkrecht zur Dipolebene
gleichmäßig abstrahlt oder empfängt, sind
zeitsparende Meßaufbauten mit
Doppelfunktion möglich.

The Biconical UHF Broadband Antenna UBA
9116 shown here offers these attractive
features in the UHF range (300 MHz - 1 GHz).
With higher antenna factors (negative gain dBi)
they may be used down to 160 MHz and up to
1.3 GHz.

As this antenna radiates or receives
perpendicular to the dipole plane into all
directions, economical testing set-ups with two
or more simultaneous functions are possible.

Technische Daten: Specifications:
Frequenzbereich, einsetzbar: 160 - 1100 MHz Frequency Range (useable)
Kernbereich: 300 - 1000 MHz Main Frequency Range
Isotrop-Gewinn (Kern-Ber.): + 1.3 dBi ... -1.4 dBi Isotropic Gain
Gewinn über λ/2-Dipol: - 0.9 dBd ... -3.6 dBd Gain over λ/2 Dipole
Rückflußdämpfung ab 250MHz: typ. 4 dB Return loss f > 250 MHz
desgl.mit 3dB-Dämpfungsglied: typ. 10 dB ≈ SWR 2 Ret. loss f > 250 MHz, 3 dB pad
Antennenwandlungsmaß: 18 - 30 dB/m Antenna Factor
Abmessungen: Länge Halterung 520 mm Dimensions: Length holder
Länge Halterung (mit Konen): 570 mm Length holder with cones
Breite: 325 mm Width:
Antennenschaft (Halterungsrohr) ∅ 22 mm Antenna shaft (Tube)
Gewicht der gesamten Antenne: 0.83 kg Total weight
Max. Eingangsleistung: 5 W Power (EMC TX)
Koaxialanschluß: N-Buchse / N - female Coaxial Connector
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Application as an E Field Sensor

For the measurement of E field-strength in the volt-per-meter region diode or FET sensors with short
dipoles are frequently used. They offer wide bandwidths and reasonable flatness, but the accuracy for
a defined frequency is limited. A calibration is usually performed in TEM cells. Their vertical width
should be 5 times the length of the test dipole to obtain sufficient accuracy. In case of a Crawford
triplate cell the total height would be ten times the dipole length. Such large TEM cells suffer from a
frequency limit in the vhf range. For EMC applications a calibration up to 1 GHz should be possible.
The passive biconical Test Antenna UBA 9116 has primarily been designed for field-strength
measurements in the range 300 MHz to 1 GHz, but may be used with dipole-like antenna factors
between 200 MHz and 1.3 GHz. Such passive antennas with identical gain data can be accurately
calibrated under free-space conditions with the "Two-Antenna-Method" that does n o t require a gain
standard. The measurement uncertainty can be reduced to less than 1 dB under near-perfect free-
space conditions using a method developed here with simultaneous height-variation and averaging the
results.
The aim of designing E field sensors might be a very short dipole length to measure the fieldstrength
on a defined "spot". In case of immunity testing of practical equipment, e.g. of 19" boxes, the surface or
volume of the EuT must be tested. In case of varying field-strengths a final definition must be
established. An alternative method could be the use of an E field sensor of a comparable size
compared to the EuT. With a total length of the biconical antenna of 325 mm this condition is met for a
number of applications.
One of these applications is the field-strength measurement at a separation of 3m in front of the tip of a
logarithmic-periodic antenna for immunity testing such as IEC 801-3,IEC 1000-4-3, ENV 50140, VDE
0847, part 3, also EN 50147.
The calibration of the model UBA 9116 has been extended down to the low limit of the vhf band (25
MHz). The antenna factor with a minimum at 300 MHz rises again with lower frequences. As the
application is with high field strengths and sensitive test receivers are available for EMI testing, low f.s.
levels down to 1 mV/m at 25 MHz can be measured.
In these applications a perfect shielding should be provided for coaxial cables and the test receiver
because any signal interception would add to the (relatively low) voltage from the test antenna.
As the VSWR of the antenna will be high at such low frequencies (far off resonance), the test receiver
input impedance should be 50 Ω resistive. This situation may be improved with vhf fixed attenuators of
6 dB or 10 dB between antenna output and coaxial cable.
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Frequency
[MHz]

Isotropic
Gain [dBi]

Antenna
Factor
[dB/m]

30 -49.9 49.7
35 -46.0 47.1
40 -42.9 45.2
45 -40.0 43.3
50 -37.7 41.9
55 -35.7 40.7
60 -33.5 39.3
70 -29.6 36.7
80 -26.9 35.2
90 -24.4 33.7
100 -22.2 32.4
110 -20.3 31.3
120 -18.5 30.3
130 -17.0 29.5
140 -15.4 28.5
150 -13.4 27.1
160 -12.0 26.3
170 -10.4 25.2
180 -9.1 24.4
190 -7.6 23.4
200 -6.4 22.6
225 -3.5 20.8
250 -1.1 19.3
275 0.5 18.5
300 1.4 18.4
325 1.8 18.7
350 1.5 19.6
375 1.1 20.6
400 0.9 21.4
425 0.4 22.4
450 0.1 23.2
475 -0.3 24.1
500 -0.6 24.8
550 -0.8 25.9
600 -1.1 26.9
650 -1.3 27.8
700 -1.2 28.2
750 -1.1 28.8
800 -1.1 29.4
850 -0.9 29.7
900 -0.7 30.0
950 -0.7 30.5
1000 -0.1 30.3
1050 0.3 30.3
1100 0.8 30.2

f≤ 150 MHz: Ferrit-Mantelstromsperre empfohlen
f≤ 150 MHz: Ferrite Braid Choke recommended
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