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Efficiency 
 
The efficiency is shown below: 
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Flyback Converter Only, VIN across C8
5.05Vout 12.00Vin 15.00Vin 24.0Vin 32.0Vin 48.0Vin 57.0Vin

Iout 12VIin 12VEff 15VIin 15VEff 24Iin 24VEff 32Iin 32VEff 48Iin 48VEff 57Iin 57VEff
0.00 0.096 0.0% 0.087 0.0% 0.044 0.0% 0.038 0.0% 0.032 0.0% 0.030 0.0%
0.50 0.313 67.2% 0.259 65.0% 0.150 70.1% 0.117 67.4% 0.084 62.6% 0.075 59.1%
1.00 0.540 77.9% 0.439 76.7% 0.260 80.9% 0.199 79.3% 0.138 76.2% 0.119 74.5%
1.50 0.779 81.0% 0.624 80.9% 0.374 84.4% 0.283 83.6% 0.194 81.3% 0.166 80.1%
2.00 1.042 80.8% 0.822 81.9% 0.490 85.9% 0.369 85.5% 0.251 83.8% 0.214 82.8%

Flyback Converter Only, VIN at J4
5.05Vout 12.00Vin 15.00Vin 24.0Vin 32.0Vin 48.0Vin 57.0Vin

Iout 12VIin 12VEff 15VIin 15VEff 24Iin 24VEff 32Iin 32VEff 48Iin 48VEff 57Iin 57VEff
0.00 0.071 0.0% 0.061 0.0% 0.045 0.0% 0.038 0.0% 0.033 0.0% 0.031 0.0%
0.50 0.313 67.2% 0.249 67.6% 0.157 67.0% 0.120 65.8% 0.086 61.2% 0.076 58.3%
1.00 0.573 73.4% 0.446 75.5% 0.273 77.1% 0.206 76.6% 0.141 74.6% 0.122 72.6%
1.50 0.857 73.7% 0.656 77.0% 0.393 80.3% 0.293 80.8% 0.198 79.7% 0.169 78.6%
2.00 1.173 71.8% 0.877 76.8% 0.517 81.4% 0.383 82.4% 0.256 82.2% 0.218 81.3%

Flyback Converter Only, VIN at J1
5.05Vout 48.0Vin

Iout 48Iin 48VEff
0.00 0.032 0.0%
0.50 0.087 60.5%
1.00 0.143 73.6%
1.50 0.201 78.5%
2.00 0.260 80.9%

Flyback Converter plus POL converters, VIN at J1
Vout Iout Vout Iout Vout Iout Vout Iout Vout Iout Pout
5.05 1.00 3.31 0.399 3.00 0.200 2.50 0.050 1.20 1.00 8.29569 Watts

Vin Iin Pin Eff
48.02 0.230 11.0446 Watts 75.1%

Flyback Converter plus POL converters, VIN at J4
Vout Iout Vout Iout Vout Iout Vout Iout Vout Iout Pout
5.05 1.00 3.31 0.399 3.00 0.200 2.50 0.050 1.20 1.00 8.29569 Watts

Vin Iin Pin Eff
12.00 1.005 12.06 Watts 68.8%

Vin Iin Pin Eff
24.00 0.453 10.872 Watts 76.3%

Vin Iin Pin Eff
32.00 0.337 10.784 Watts 76.9%  
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Ripple and Noise 
 
Ripple measurements taken with a 48V input, maximum loads, and 20MHz BWL. 
 
5V Ripple (J3), 50mV/div:   3.3V Ripple (J5), 10mV/div: 

  
 
3.0V Ripple (J6), 10mV/div:   2.5V Ripple (J7), 10mV/div: 
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1.2V Ripple (J8), 10mV/div: 

 
 
 
 
 
 
Dynamic Loading 
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5V Load Step, 20mV/div, 1msec/div: 

   
 
Turn On Response 
 
5V/3.3V/1.2V, Max Load, 500usec/div: 3.3V/3.0V/2.5V, Max Load, 100usec.div: 

  
 
AC Input Ripple 
 
12VAC input at J4, voltage across C27, maximum loads: 
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      2.42V peak to peak ripple 
DC coupled, 5V/div, 2msec/div:  AC coupled, 1V/div, 2msec/div: 

  
 
24VAC input at J4, voltage across C27, maximum loads: 
 
      1.36V peak to peak ripple 
DC coupled, 5V/div, 2msec/div:  AC coupled, 1V/div, 2msec/div: 
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Stability (Loop Gain) 
The figure below is the loop gain of the converter with a 48V input and maximum loads.  The Bandwidth is 4.9 KHz, the Phase Margin is 64 degrees, and the Gain Margin is 13 
dB. 
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