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❑ Introduction

❑ Design Process

❑ Preliminary Design

❑ Final Design

❑ Proof of Concept

❑ Antenna Array

❑ Manufacturing

❑ Measurement

❑ Conclusion

Outline
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❑ Interconnects

❑ Low loss

❑ Compact

❑ Specific electrical length 

Introduction
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Introduction

❑ 19 Interconnects

❑ Individual rotation

❑ Different distances
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Design Process

❑ Preliminary Design
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Design Process

❑ Final Design
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Preliminary Component Design

❑ Component Design

❑ Power splitting components

❑ Antennas

❑ Standard simulation tools
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Alignment of Components

❑ Three E-plane power divider

❑ Full height input

❑ Half height output

3)

2)

1)
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Alignment of Components

❑ Three E-plane power divider

❑ Full height input

❑ Half height output

3)

2)

1)

❑ Interconnects 1→2 & 1 →3
❑ Half to full height

❑ 90° rotation

❑ Z-Axis: 10 mm offset

❑ X-Axis: 10 mm offset
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Alignment of Components

❑ Three E-plane power divider

❑ Full height input

❑ Half height output

3)

2)

1)

❑ Interconnects 1→2 & 1 →3
❑ Half to full height

❑ 90° rotation

❑ Z-Axis: 10 mm offset

❑ X-Axis: 10 mm offset
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Preliminary Design of Interconnects

1) RWG cross section

2) Median
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Preliminary Design of Interconnects

1) RWG cross section

2) Median

3) Control Points

4) Path Spline
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Preliminary Design of Interconnects

1) RWG cross section

2) Median

3) Control Points

4) Path Spline

5) Guide Spline
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Preliminary Design of Interconnects

❑ Interconnect 1 →3

❑ One continuous Sweep

❑ Low return loss 

❑ Compact
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Check for Printabillity & Constrains
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Check for Printabillity & Constrains
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Design Process
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Proof of Concept: Antenna Array
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Proof of Concept: Antenna Array

❑ Manufacturing

❑ Form3+

❑ 50 µm layer height

❑ Tollens’ reagent
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Proof of Concept: Antenna Array

❑ Manufacturing

❑ Form3+

❑ 50 µm layer height

❑ Tollens’ reagent
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❑ HPBW: 8.8°

❑ Gain: 21.4 dBi

Radiation Pattern
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❑ Novel design process for monolithic mmW antenna arrays

❑ Complex shaped waveguides

❑ Enables new antenna geometries

❑ Proof of concept: horn antenna array

❑ Manufacturing process

❑ Very good agreement between simulation and measurement

Conclusion
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