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Hybrid
Switched Capacitor Converters
Classic Approach

o 31 Dickson - Standard use
» Loaded at the DC node
- Available analytic models
+ Fixed conversion ration

- Poor regulation

Output
Impedance Model
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- Loaded at a PWM node

e T |"" " - Available analytic models
i e Lol - Filter inductor added
L e " - Extended Regulation
“l T"\. : - Enhanced efficiency . _
R,.. — conversion ratio

k — equivalent output impedance

Hybrid Inductive
Switched Capacitor Converter
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Output resistance characteristics
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Two regions of operation

Slow Switching Limit (SSL)
Charge Transfer Dominate Losses
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Fast Switching Limit (FSL)
Switch ON-channel Resistance Dominate Losses
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Capacitor and Switch Optimal Breakdown

Devices
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Optimal Capacitor Sizing
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Encapsulated
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Optimal Switch Sizing
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Remaining Design Variables

CT: AT: .fsw




Results
3:1 Dickson

CapaCiTOR BREAKDOWN RESULTS FOR A 3:1 DICKSON SCC LOADED AT THE DC NODE
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