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Geometrien fur Patchantennen ﬂ(".
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Daul-Band Antenne: Layout ..\\..‘(IT
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Dual-Band Antenne .&‘(IT
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Eingangswiderstand einer Patchantenne

»Geometrie
»Substrat

Resistance, reactance (v
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Blind Spot Detection Radar 24,5 GHz
(Siemens VDO)

Courtesy
Siemens VDO
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24GHz Spurwechselassistent
(Hella/SMS/InnoSenT)

Courtesy
Hella/SMS

9 23.11.2020 Prof. Thomas Zwick - Aperturantennen Institut fiir Hochfrequenztechnik
und Elektronik



Inset Feed (1) -E\‘(IT
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Inset Feed (2) A\‘(IT
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Inset Feed (3) ;\KIT
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Inset Feed (4) .\l‘(IT
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Feed Concepts for Single Polarized
Patch Antennas ‘\\“(IT

Conventional Microstrip Antennas
- narrow bandwidth
- low efficiency
- surface waves

- parasitic radiation
Microstrip fed Probe fed

- solder connections
- high production costs

- thermal and mechanical

stress

Aperture-Coupled Microstrip Antennas

- wide bandwidth - most suitable substrates for

- high radiation efficiency patch and feed network

- low cross-polarisation level

Stripline fed Shielded Microstrip fed
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Patch Antenna: Single Element A\‘(IT
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Patch substrate

0.508 mm 1= ' Patch

Rohacell

3 mm

Ground plane

Slot

0.508 mm Feed-network substrate

Microstrip line

Dielectric substrate Duroid : €= 2.2
Rohacell : €=1.05
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Feed Concepts for Dual Polarized
Patch Antennas 'k\‘(":

Conventional Microstrip
Antennas

- narrow bandwidth - solder connections
@ - low efficiency - high production costs

- surface waves - thermal and mechnical stress

Probe

Microstrip - parasitic radiation fed

fed

-
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Aperture-Coupled Microstrip
Antennas

- wide bandwidth - most suitable substrates for
- high radiation efficiency patch and feed network

- low cross-polarisation level

und Elektronik



Conformal Microstrip Patch Antennas ﬂ(IT
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Conventional Microstrip
Antennas

- parrow
bandwidth

- solder connections

- high production costs

- low efficiency
- thermal and mechnical

_ ) - surface waves stress
Microstrip Sraba
fed - parasitic fed
radiation . .
Electromagnetically Coupled Microstrip
Antennas
+ wide bandwidth /’/ ( . + wide bandwidth
r""/ = i

+ high radiation efficiency

\,
h N
—

+ high radiation efficiency /

+ low cross-polarisation
level

- Ccross-polarisation level

- surface waves

Proximity - parasitic radiation Aperture
Coupled Coupled
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E-Feld bei Aperturkopplung -\X‘(IT

Layout (Exploded View) Calculated Electrical Field Strength
in the Cross-Section

max.

Cross-Section

min.
log.
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Comparison of Patch Antenna Feed Concepts ﬂ(IT
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Various Feeding Techniques Input Impedance vers. Slot Length
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E-Feld bei verschiedenen Speisekonzepten _\}‘(IT
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Waves in Microstrip Struktures -k\‘(“.

Space Waves

v Leaky Waves
\ 4

/

Guided Waves

~

Angle of Total Reflection
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Efficiency of Patches on Commercial Substrates _\\J(IT

Rohacell/Kapton Duroid 5880
Kapton Film
e 0.09 MM £=3.8 __ —
Rohacell HF 51 RT/Duroid 5880
2 mme=1.1 1.57 mmeg=2.2
Efficiency Efficiency
n=97% n = 88.9 %
Directivity Directivity
D = 8.9 dBi D = 7.55 dBi
Gain Gain
G = 8.67 dBi G = 6.7 dBi
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Duroid 6010
RT/Duroid 6010
1.57 mm
er=10.5
Efficiency
n = 68.7 %
Directivity
D = 6.05 dBi
Gain
G = 4.15 dBi
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Patch Antenna Pattern on Different Substrates _\\J(IT

Magnitude / dB

+135°

+90°

E-Plane
+180° -------H-Plane

Kapton Film

0.09 mm¢g=3.8
Rohacell HF 51

2 mmep=1.1
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8x1 Patch-Array ﬂ(".

8x1 Subarray im C-Band (5.3 GHz)

Karlsruhe Institute of Technology
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8x1 Patch-Array _\}‘(IT
8x1 Subarrays im X-Band (9.6 GHz)
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1,8 GHz, Basisstationsantenne ﬂ(".
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Einzelelement 8x1 Subarray
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X-Band Patch Antenna: Single Element ;\‘(IT
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X-Band Patch Array: Pattern Synthesis .\l‘(IT
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X-Band Patch Array: Measurements
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Amplitude (dB)
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X-Band Patch Antenna .&‘(IT
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Patch Antenna

Metal-tape
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