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Outline
• Introduction, motivation

• Current Measurement options
• Current probe around conductor
• Using Rdson
• Using RC network across inductor
• Using sense resistor
• Sense resistor and RC probe tip measurement comparison

• Measuring Current Sharing
• Three-phase supply measurements
• Two-phase supply measurements
• Six-phase in situ current sharing monitoring

• Conclusions
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• High-current buck regulators (typically above 40A) need 
multiple phases

• DC and transient  load current  must be shared equally
• Improper current sharing can result in

• Thermal overstress
• Overcurrent shutdown
• Reduced efficiency

• Challenge: current-sharing control loop may be 
inaccessible to user
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Current Measurement
Probe around conductor
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Input-current measurement Inductor-current measurement

Output-current 
measurement



Current Measurement
Using Rdson
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Current Measurement
Using RC network across inductor
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Error occurs 
if time 

constants 
differ



Current Measurement
Using RC network across inductor
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Error is eliminated by 
Virtual Probe



Current Measurement
Using RC network across inductor
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Virtual Probe transfer functions



Current Measurement
Using sense resistor
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• Series inductance of 
sense resistor 
introduces error

• Sense resistor reduces 
efficiency



Current Measurement
Using sense resistor
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Virtual Probe transfer functions



Current Measurement
Sense resistor and RC tip comparison
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Current Sharing Measurements
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Load transients can be

• Sinusoidal, small or large signal

• Pulse, small or large signal

• Burst

• Active load (monitor mode)



Three-phase Converter
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Two-phase Converter
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Burst Mode
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Monitor Mode
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Large deviation from 
equal current sharing



Six-phase In-situ Monitoring
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First phase to shut down

Periodically fluctuating 
load current



Conclusions
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• Error-prone home-made inductor-current measuring setup is replaced 

with professional setup

• DSP correction of time-constant differences enables the use of generic 

RC probe tips

• DSP can also correct for ESL of sense resistors

• Behavior of closed current-sharing loops can be assessed by applying 

internal or external transient stimulus

• Frequency-domain response can be obtained by automatically 

identifying the signatures of current fluctuations
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More Information

• peter.pupalaikis@teledyne.com

• istvan.novak@oracle.com
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Thank You!
---

QUESTIONS?
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