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Test Report: PMP22270 

Adjustable Output Voltage 200-W SEPIC Power Supply 
Reference Design 

Description 

This 200-W SEPIC converter supplies a non-isolated adjustable 5-V to 200-V output voltage with a maximum 
output current of 4 A. Output voltage is set using a 0% to 100% duty-cycle, pulse-width-modulation (PWM) input.  
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1 Test Prerequisites 

1.1 Voltage and Current Requirements 

Table 1. Voltage and Current Requirements 

PARAMETER SPECIFICATIONS 

Input voltage range 38 V – 42 V, 40 V typical 

Output voltage and current 

5 V to 200 V, 4A maximum, non-isolated 

200  V/1 A (200 W), PWM = 100 % duty cycle 

100 V/2 A (200 W) , PWM = 49 % duty cycle 

50 V/4 A (200 W) , PWM = 22 % duty cycle 

5 V/4 A (20 W) , PWM = 0 % duty cycle 

Switching frequency 250kHz +/- 20% 

PWM input 1.5 V to 3.3 V, 100KHz, 0 % to 100 % duty cycle 
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1.2 Required Equipment 

 Electronic or resistive load (200 W/ 5 A/ 200 V)

 Power supply capable of 50V and 8A (minimum)

 Oscilloscope and probes

 Digital Multimeters

 Function generator with adjustable amplitude, frequency and duty cycle

 Stability measurement device (Venable, 200V rated)

2 Testing and Results 

2.1 Efficiency and Power Dissipation Graphs 

The above graph displays the efficiency and power dissipation of the converter with the output voltage set to 
200V, 150V and 100V. Maximum output power was limited to 200W. The input voltage was set to 40V. 
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The above graph displays the efficiency and power dissipation of the converter with the output voltage set to 75V, 
50V and 25V. Maximum output power was limited to 200W or 4A. The input voltage was set to 40V. 



www.ti.com 

TIDT154 - January 2020 Adjustable Output Voltage 200-W SEPIC Power Supply Reference Design 5 

Copyright © 2020, Texas Instruments Incorporated

2.2 Vcontrol-to-output voltage linearity graph 
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This graph displays the measured output voltage when Vcontrol is varied between 0V-2.5V. The input voltage 
was set to 40V input and the output was loaded to 1A. 

2.2.1 Vcontrol-to-output voltage linearity data 

This table displays the measured output voltage from the graph above when Vcontrol is varied between 0V-2.5V. 
The calculated duty cycle input (ideal) and output voltage (ideal) are also listed along with the output voltage 

error. 
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2.3 Loop Gain 

Graph 1. Vin = 40V 

Vout = 200V@1A (200W) Bandwidth = 0.31 kHz Phase Margin = 106 degrees 
Vout = 100V@2A (200W) Bandwidth = 1.06 kHz Phase Margin = 80.8 degrees 
Vout = 50V@4A (200W) Bandwidth = 1.48 kHz Phase Margin = 66.5 degrees 
Vout = 12V@4A (48W) Bandwidth = 2.42 kHz Phase Margin = 66.5 degrees 
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2.4 Thermal Images 

All thermal images show the operating temperature of the board with 40V input and 100V@2A output. The 
images were captured at room temperature after operating for 30 minutes and no air flow. 
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3 Waveforms 

3.1 Startup Sequence 

Start-up sequence with Vin applied, Vin = 40V (Blue), 50V @ 0A (Red) 

Start-up sequence with Vin applied, Vin = 40V (Blue), 50V @ 4A (Red) 
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Start-up sequence with Vin applied, Vin = 40V (Blue), 200V @ 0A (Red) 

Start-up sequence with Vin applied, Vin = 40V (Blue), 200V @ 1A (Red) 
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Start-up sequence with DISABLE input pulled low, DISABLE (Blue), 200V @ 0A (Red), Vin = 40V 

Start-up sequence with DISABLE input pulled low, DISABLE (Blue), 200V @ 1A (Red), Vin = 40V 
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3.2 FET Switch Node 

Switch node of FET with Vin = 40V, Vout = 50V@4A 

Switch node of FET with Vin = 40V, Vout = 50V@0.65A, DCM operation 
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Switch node of FET with Vin = 40V, Vout = 100V@2A 

Switch node of FET with Vin = 40V, Vout = 100V@0.50A, DCM operation 
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Switch node of FET with Vin = 40V, Vout = 200V@1A 

Switch node of FET with Vin = 40V, Vout = 200V@0.28A, DCM operation 
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3.3 Output Voltage Ripple 

Output ripple voltage with Vin = 40V, Vout = 50V@4A, Bandwidth = 20MHz 

Output ripple voltage with Vin = 40V, Vout = 200V@1A, Bandwidth = 20MHz 
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3.4 Load Transients 

1A to 2A output load transient (Green) with the output set to 100V (Red, AC coupled), Vin = 40V 

1A to 2A output load transient (Green) with the output set to 100V (Red, AC coupled), Vin = 40V 
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3.5 Vout change with PWM input 

The output voltage is commanded to increase from 50V to 150V with by increasing the PWM input at J3 from 22% 
to 74% (PWM; 2.5V, freq = 100KHz). The output is loaded with a 112 ohm resistive load. Vin = 40V 

The output voltage is commanded to decrease from 150V to 50V with by decreasing the PWM input at J3 from 
74% to 22% (PWM; 2.5V, freq = 100KHz). The output is loaded with a 112 ohm resistive load. Vin = 40V 
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