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1 Photos 

  
 

  

2 Input Under-Voltage Lock-Out 
The turn-on and turn-off input voltages were measured and recorded below. 
 

Turn-On 17.5 V 
Turn-Off 17.0 V 
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Iout Vout Vin Iin Pout Losses Efficiency
0.000 11.97 24.01 0.124 0.00 2.977 0.0%
1.001 11.97 23.95 0.618 11.98 2.819 81.0%
1.996 11.97 24.02 1.116 23.89 2.914 89.1%
3.002 11.97 23.99 1.626 35.93 3.074 92.1%
4.001 11.97 24.00 2.135 47.89 3.348 93.5%
4.998 11.97 24.00 2.646 59.83 3.678 94.2%
6.000 11.97 24.00 3.164 71.82 4.116 94.6%
7.00 11.97 24.00 3.680 83.79 4.530 94.9%
8.00 11.97 24.00 4.206 95.76 5.184 94.9%
9.00 11.96 24.00 4.733 107.64 5.952 94.8%
10.00 11.96 24.00 5.263 119.60 6.712 94.7%

Iout Vout Vin Iin Pout Losses Efficiency
0.000 11.98 48.0 0.065 0.00 3.120 0.0%
1.002 11.98 48.0 0.320 12.00 3.356 78.2%
2.004 11.98 48.0 0.576 24.01 3.640 86.8%
3.009 11.97 48.0 0.835 36.02 4.062 89.9%
4.007 11.97 48.0 1.091 47.96 4.404 91.6%
5.005 11.97 48.0 1.347 59.91 4.746 92.7%
6.006 11.97 48.0 1.606 71.89 5.196 93.3%
7.01 11.97 48.0 1.867 83.91 5.706 93.6%
8.00 11.97 48.0 2.124 95.76 6.192 93.9%
9.01 11.97 48.0 2.390 107.85 6.870 94.0%
9.99 11.97 48.0 2.649 119.58 7.572 94.0%

Iout Vout Vin Iin Pout Losses Efficiency
0.000 11.98 72.0 0.053 0.00 3.816 0.0%
1.005 11.98 72.0 0.226 12.04 4.232 74.0%
2.002 11.98 72.0 0.400 23.98 4.816 83.3%
3.006 11.98 72.0 0.579 36.01 5.676 86.4%
4.004 11.98 72.0 0.755 47.97 6.392 88.2%
5.002 11.98 72.0 0.928 59.92 6.892 89.7%
5.998 11.98 72.0 1.100 71.86 7.344 90.7%
7.00 11.97 72.0 1.274 83.79 7.938 91.3%
8.00 11.97 72.0 1.451 95.76 8.712 91.7%
9.00 11.97 72.0 1.627 107.73 9.414 92.0%
9.99 11.97 72.0 1.806 119.58 10.452 92.0%
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5 Startup 

5.1 24V Input, No Load 

 

5.2 24V Input, 1Ω Load 
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5.3 48V Input, No Load 

 

5.4 48V Input, 1Ω Load 
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6 Output Ripple Voltage 
The output ripple voltage is shown in the plots below.  The output was loaded with 10A. 

6.1 24V Input 

 

6.2 48V Input 
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7 Frequency Response 
The frequency response of the feedback loop is shown below.  For the gain/phase plot #1, the input was set to 18V.  For the 
gain/phase plot #2, the input was set to 60V.  The output was loaded with 10A. 

7.1 Measured Across R14 

 

7.2 Measured Across R17 
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8 Load Transients 
The response to a load step from 0A to 10A is shown in the images below.  Channel 1: Vout (ac coupled); Channel 4: Iout 

8.1 24V Input 

 

8.2 48V Input 
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9 Switching Waveforms 
For the images below show the output was loaded with 10A.   

9.1 Primary FETs (Q7 & Q10) Vds – 18V Input 

 

9.2 Primary FETs (Q7 & Q10) Vds – 72V Input 
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9.3 Synchronous FETs – 18V Input 
Channel 1 – Q5 & Q9 Vds; Channel 2 – Q1 Vds 

 

9.4 Synchronous FETs – 72V Input 
Channel 1 – Q5 & Q9 Vds; Channel 2 – Q1 Vds 
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