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Test Report: PMP21727 

Dual output SEPIC converter bias power supply reference 
design for solar panel applications  

Description 
This non-isolated design supplies a regulated 3.3 V/0.5 A and an unregulated 10 V/0.1 A for solar applications.  It 
operates over a dual solar panel input voltage range of 7 V - 45 V and offers low cost and a compact form factor. 
This SEPIC converter features minimal voltage ringing on the FET for lower stress and reduced EMI. 
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1 Test Prerequisites 

1.1 Voltage and Current Requirements 

Table 1. Voltage and Current Requirements 

PARAMETER SPECIFICATIONS 

Input voltage range 7 - 45V 

Output voltage and current 3.3V @ 0.5A and 10V @ 0.1A 

Switching frequency 150kHz 

Isolation No 

1.2 Required Equipment 

• Dual electronic loads (2W min each) or power resistors (resistor decade box)
• Power supply capable of handling 50V and 1A
• Oscilloscope and probes
• Digital Multimeters
• Stability measurement device (Venable or Bode)
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2 Testing and Results 

2.1 Efficiency and Power Dissipation Graphs 

This graph displays the efficiency and power dissipation of the converter with the 10V at full load and zero loads. 
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2.2 Efficiency and Power Dissipation Data 

This table shows the efficiency data for the converter with the 10V @ 0.1A. 

This table shows the efficiency data for the converter with the 10V @ 0A. 
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2.2.1 Cross Regulation 

This table shows the voltage regulation on the unregulated 10V output under various cross load conditions. The 
high and low levels are highlighted in yellow. 
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2.3 Loop Gain 

3V@0.5A, 10V@0.1A Vin = 7V Bandwidth = 6.32 kHz Phase Margin = 69 degrees 
3V@0.5A, 10V@0.1A Vin = 24V Bandwidth = 3.39 kHz Phase Margin = 89 degrees 
3V@0.5A, 10V@0.1A Vin = 45V Bandwidth = 8.67 kHz Phase Margin = 81 degrees 

3V@0.05A, 10V@0.01A Vin = 7V Bandwidth = 2.88 kHz Phase Margin = 81 degrees 
3V@0.05A, 10V@0.01A Vin = 24V Bandwidth = 3.58 kHz Phase Margin = 80 degrees 
3V@0.05A, 10V@0.01A Vin = 45V Bandwidth = 2.55 kHz Phase Margin = 81 degrees 
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3V@0.5A, 10V@0.01A Vin = 7V Bandwidth = 13.7 kHz Phase Margin = 45 degrees 
3V@0.5A, 10V@0.01A Vin = 24V Bandwidth = 12.8 kHz Phase Margin = 64 degrees 
3V@0.5A, 10V@0.01A Vin = 45V Bandwidth = 5.86 kHz Phase Margin = 88 degrees 

3V@0.05A, 10V@0.1A Vin = 7V Bandwidth = 5.12 kHz Phase Margin = 73 degrees 
3V@0.05A, 10V@0.1A Vin = 24V Bandwidth = 2.43 kHz Phase Margin = 71 degrees 
3V@0.05A, 10V@0.1A Vin = 45V Bandwidth = 3.94 kHz Phase Margin = 73 degrees 
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2.4 Thermal Images 

This thermal image shows the operating temperature of the board with 24V input and max loads at room 
temperature. 
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3 Waveforms 

3.1 Startup Sequence 

Start-up sequence for Vin = 20V (blue) and max loads; 3.3V@0.5A (red), 10V@0.1A (yellow) 

Start-up sequence for Vin = 20V (blue) and no loads; 3.3V@0A (red), 10V@0A (yellow) 



www.ti.com 

10 Implementation and testing of Revision A TIDT051 - December 2018 
Copyright © 2018, Texas Instruments Incorporated 

3.2 Switch Node 

Switch node of FET Q2 with Vin = 7V and 3.3V @ 0.5A and 10V @ 0.1A 

Switch node of FET Q2 with Vin = 7V and 3.3V @ 0.05A and 10V @ 0.01A 
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Switch node of FET Q2 with Vin = 45V and 3.3V @ 0.5A and 10V @ 0.1A 

Switch node of FET Q2 with Vin = 45V and 3.3V @ 0.05A and 10V @ 0.01A 
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3.3 Output Voltage Ripple 

3.3V ripple voltage with Vin = 7V and 3.3V @ 0.5A and 10V @ 0.1A 

3.3V ripple voltage with Vin = 45V and 3.3V @ 0.5A and 10V @ 0.1A 
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10V ripple voltage with Vin = 7V and 3.3V @ 0.5A and 10V @ 0.1A 

10V ripple voltage with Vin = 45V and 3.3V @ 0.5A and 10V @ 0.1A 
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3.4 Load Transients 

50% to 100% load transient on the 3.3V output with Vin = 20V. 10V output (blue) and 3.3V (red) 

50% to 100% load transient on the 10V output with Vin = 20V. 10V output (blue) and 3.3V (red) 
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