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Outline

• Motivation
• 360° Phase shifting
• Bias Control Scheme
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• Conclusion
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Motivation

[Mimicked signal generator]

1. 360° Full Coverage

3. High linearity

4. Low loss and delay variation

[Condition for Phase Shifter]

2. High Resolution
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RTPS Fit for Purpose
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Need for Two Variable Capacitor
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Proposed Reflective Loads

[Reflective load] [360° Full Coverage]
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Bias Control Scheme

[Phase Contour] [Delay Contour] [Loss Contour]

Sequentially control method can avoid delay and loss peak point
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Proposed RTPS

[Photograph of the Manufactured RTPS]
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Result

[360° Full Coverage] [Well Impedance Matched]
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Results

[Low Delay Variation] [Low Loss Variation]

250-ps DV
1.3-dB ILV
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Figure of Merit

𝑭𝑭𝑭𝑭𝑭𝑭 =
𝑭𝑭𝑭𝑭𝑭𝑭 (%)

𝒇𝒇𝒄𝒄 𝑯𝑯𝑯𝑯 × 𝑫𝑫𝑫𝑫 𝒔𝒔𝒔𝒔𝒔𝒔 × 𝑰𝑰𝑰𝑰𝑰𝑰(𝒅𝒅𝒅𝒅)

Trade-off relation between FBW and DV, ILV

𝑫𝑫𝑫𝑫 compared with 𝒇𝒇𝒄𝒄
𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷𝑷 𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆𝒆 = 𝒇𝒇𝒄𝒄 𝑯𝑯𝑯𝑯 × 𝑫𝑫𝑫𝑫(𝒔𝒔𝒔𝒔𝒔𝒔)

The factors that actually affect the system

-

-
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Performance Comparison

The Highest Performance
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Conclusion

1. 360° Full Coverage

3. High linearity

4. Low ILV and DV

[Condition for Phase Shifter over 600-MHz bandwidth at 3.7 GHz]

2. High Resolution

→ 377° phase shift range

→ Use only passive component

→ 250-ps DV and 1.3-dB ILV

→ Continuous resolution 
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Thank you
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