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Agenda

H boundary/Perfect Magnetic Conductor (PMC)
exer CISes.

Develop satellite radio design using H boundary/PMC,
= however impractical:
Goal: CP conical radiation pattern, most of energy

between 20 and 60 degrees off the horizon.
f,=2.338 GHz, BW =12.5 MHz
Goal: Don't make antennatoo tall.

Develop low-profile Dipole over H plane
Goal: seeif efficiency better than low-profile Dipole
over E plane.
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Image Ring

Anteyma Direetivity Patien { ) vs Theta at 2100 Hz
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Antema Divectiviy Patier { a1 vs Theta at 2100 MHz Good pattern
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Why a Ring, not Crossed Dipoles?

Anterna DirectivityPattern { 481 vs Theta af 2330 Mz Antemia Directivity Paftem( 4B vs Thetaat 2200 MHz
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Design assuming H plane...

Ring with crossed dipoles

floating over H plane—

more ideal patterns < with crosséd dipoles and

Antena Direclivity Pattern E: dA) vs Theta at 2460 MHz

port feeds—

e pattern distortion
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How to get H boundaries in real

life...

Start with Ring 2 wave over metal

Virtual H boundary Electric *
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Equivalent to Ri ng ¥awave
Over an H plane.
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PMC, imitates H boundary

Yiawave chokes

éd&ll v& Thela at 2100 MH2
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PMC, Top-loaded monopoles
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Qualitative model of the PMC
structure usmg L C network

=s=uUurface reactance S Zo
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Tuning the PMC structure
using HFSS
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Need large e to tune to 2.338 GHz e
(e, =30, lattice spacing=0.25"", thick=0.1"") 7
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PMC, top-loaded monopoles
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Solve this
dream on...
too much memory

Line Current
Source

Can only model 2D line current, due (7
To memory limitations-the PM C has many resonant elements T —
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Satellite-Radio Ring over PMC

Antenna Direclivity Pattern EdEI ) va Thetaat 2350 MHz ~ AntermaDirectii by Pattern L) vs Theta of 2450 MHz
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Use HFSS to get pattern shapes only
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H boundary only effective within o~
+/- 30 degrees of center 0 degree reflection (7
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Low-Profile Dipole over H and E
boundary

0.2 inches high, 0.2 inches high
Including PMC layer

1/4ded loop ave open PIFA
1.6 inches Io

PM C Boundary Metal Boundary
Efficiency = 91% Efficiency > 99%
(e, =30, L.T.=0.002)

1.3 inches long
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Surface-wave property of PMC

In the band gap of the structure,
neither TE nor TM waves can propagate along the surface

A

Sulface TE waves

Isurface waves

frequency

Surfage TM waves

Wi

Eigenmode solution F=0 ——

Refer to (,
) L : (t.
R. Remski's HFSSreports  \W/jth linked boundaries CENTURION




Conclusion

*H boundaries are useful
*Perfect Magnetic Conductors can be made

*They do not necessarily improve efficiency

(r.

CcCCcMNTLLURION
WIRELESS TECHMOALAGIES, 1MC.




Contact Information

Centrlh"WrreIess Technolegies

5615 Scotts Valley Drive, Suite 100

e

Scotts Valley, CA ?966 USA
Phone: 831 439-6970
Fa>§: 881-439-0644

-
CcCCcMNTLLURION
WIRELESS TECHMOLOGIES, INC.




