Multi-Antenna Versus Single
Antenna Solutions for 1-10GHz RF
Immunity Testing

1-10 GHz, 10 volts/meter @ 3 meters
(Telcordia GR-1089-CORE)

A Recap on the Objectives

High Gain / Low Gain Antennas - Characteristics of Each
Approach

The Upsides / Downsides

Practical Implementation




The Objectives

10v/m

To Produce a Test Field of a Prescribed Field Strength
Across a Defined Plane

Face of EUT is Placed at the Plane




16 Equi-distant
Points

If prescribed field strength is 10 v/m, can be 10 v/m to 20 v/im
at each point on grid

MILMEGA
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High Gain / Low Gain Antennas
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Addition of Gain Enhancer
such as dielectric lens

/ More
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High Gain Horn Upside

Reduced RF Power Requirement

High Gain Horn Upside

Reduced RF Power Requirement

High Gain Horn Downside

Smaller lllumination Area




High Gain Horn Upside
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High Gain Horn Upside

Reduced RF Power Requirement
High Gain Horn Downside

Smaller lllumination Area (equivalency?)

Higher Field Contribution from Harmonic
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High Gain Horn Upside

Reduced RF Power Requirement
High Gain Horn Downside

Smaller lllumination Area (equivalency?)
Higher Field Contribution from Harmonic
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High Gain Horn Upside

Reduced RF Power Requirement
High Gain Horn Downside
Smaller lllumination Area (equivalency?)

Higher Field Contribution from Harmonic

Medium Gain Horn Upside

Large lllumination Area

High Gain Horn Upside

Reduced RF Power Requirement

High Gain Horn Downside
Smaller lllumination Area (equivalency?)

Higher Field Contribution from Harmonic
Medium Gain Horn Upside

Large lllumination Area
Less Field Contribution from Harmonic




High Gain Horn Upside

Reduced RF Power Requirement

High Gain Horn Downside
Smaller lllumination Area (equivalency?)
Higher Field Contribution from Harmonic

Medium Gain Horn Upside
Large lllumination Area

Less Field Contribution from Harmonic

Medium Gain Horn Downside

Higher RF Power Requirement

MILMEGA

Practicallities

MILMEGA

Beam Width




Boresight
20 v/im

Beam Width Edge
14vim

MILMEGA

Calculating the
Illumination Diameter

D/2

-

3m

D/2 =3 Tan BW/2
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At 3m Test Distance

Beam Width
40 degrees
30 degrees
20 degrees
10 degrees

Diameter
5m

3.5m
2.2m

At 1m Test Distance

Beam Width
40 degrees
30 degrees
20 degrees
10 degrees

Diameter
1.8m
1.2m
0.8m
0.4m

10



High Gain Horn Upside
Reduced RF Power Requirement
Higher Field Contribution from Harmonic
High Gain Horn Downside
Smaller lllumination Area (equivalency?)

(Field uniformity, increased test time / complexity

Medium Gain Horn Upside

Large lllumination Area (reduced test time / complexity’
Less Field Contribution from Harmonic

Medium Gain Horn Downside

Higher RF Power Requirement (Low Gain at 1GHz and at
2GHz

MILMEGA
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Cable Loss

Schwarzbeck 1-6GHz Horn

11



SAC-18G Cable loss with Frequency
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BEHA 9120 E with 5m SAC-18G-3 Cable

Net Gain dB

BEHA 9120 E with 5m SAC-18G-3 Cable

Note,Reduced Gain (Cable /

" Antenna Compound Gain) Does
NOT Mean Antenna Beam Width
has Improved!

Net Gain d&

Froquency MHz
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50W 1-2GHz

3W 20MHz -5GHz
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14 4. Lower power required.
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Model 3115 Gain
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END OF

Multi-Antenna Versus Single
Antenna Solutions RF Immunity
Testing

QUESTIONS??
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