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1 Startup

The photo below shows the output voltage startup waveform after the application of 24V in. The 12V output

was loaded to 0A. (5V/DIV, 2mS/DIV)
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Measure P1:max(C1) P2:min{C1) P3:mean(C1) P4:freq(Cl) P5:rise(C1) pa:fal(C1)
value 308V -167 mV 1836V =it 427 ps
status o

2.00 ms/div Stop 645V
100kS 500MS/s Edge Positive

The photo below shows the output voltage startup waveform after the application of 24V in. The 12V output

was loaded to 20A. (5V/DIV, 2mS/DIV)

Measure PL:max(C1) P2:min{C1) P3:mean(C1) P4:freq(C1) PS:rise(C1) pe:fal(C1)
value 287V -167 mV 18.07 v - 27.9 ps -
a

status

ms
(div Stop 645V
100kS 500MS/s Edge Positive
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2 Efficiency
The converter efficiency is shown below.
LM25119 2-Phase Sync Buck Converter, Vin = 24V, Vout = 12V
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3 Output Ripple Voltage
The 12V output ripple voltage (AC coupled) is shown in the figure below. The image was taken with the
output loaded to OA. The input voltage is set to 24V. (20mV/DI1V, 2uS/DIV)
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Measure PL:max(C1) P2:min(C1) P3:mean(C1) P4:freq(C1) PS:rise(C1) Pe:fal{c1)
value 242V 237V 2385V - 181.6 ns 1.5151 ps

i X
Single 65.45V
B80.0kS 4.00GS/s Edge Posilive

The 12V output ripple voltage (AC coupled) is shown in the figure below. The image was taken with the
output loaded to 20A. The input voltage is set to 24V. (50mV/DI1V, 1uS/DIV)
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Measure P1:max{C1) P2:min{C1) P3:mean(C1) P4:freq(C1) PS:rise{C1) p6:fall(C1)
value 248V 21.2V 23.06 vV 57.143 MHz 1.6929 ps 154 ns

k4 b4
0 ns
200 usidiv Single 645V
800kS 400GSis Fdge Posiive
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4 Load Transients
The photo below shows the 12V output voltage (ac coupled) when the load current is stepped between 15A
and 20A. Vin = 24V. (100mV/DIV, 10A/DIV, 1mS/DIV)
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The photo below shows the 12V output voltage (ac coupled) when the load current is stepped between 10A
and 20A. Vin = 24V. (200mV/DIV, 10A/DIV, 1mS/DIV)
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The photo below shows the 12V output voltage (ac coupled) when the load current is stepped between 0A
and 20A. Vin = 24V. (500mV/DIV, 10A/DIV, 1mS/DIV)
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5 Switch Node Waveforms
The photo below shows the FET switching voltages of each phase for an input voltage of 24V and a 0A
load. (5V/DIV, 1uS/DIV)
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Measure PLl:max(C1) P2:min{C1) P3:mean(C1) P4:freq(C1) PS:rise(C1) pe:fal(C1)
value 240V 237V 23.80V - 470.3 ns 6.3 ns
a b9 E

status

Timebase 0.00 us
1.00 psidiv Stop 645V
200kS 200GS/s Edge Positive

The photo below shows the FET switching voltages of each phase for an input voltage of 24V and a 20A
load. (5V/DIV, 1uS/DIV)
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Measura P1:max(C1) P2:min{C1) P3:mean(C1) P4:freq(C1) P5:rise(C1) po:fall(C1)
value 248V 213V 23.02V 19.069714 MHz 137 ns 764 ns
4 4 R

status

Timebase 0.00 ys] Trigge
1.00 ps/div Stop 645V
200kS 200GS/s Edge Positive
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6 Current Balance Waveforms

The photo below shows the measured inductor current in each phase. The input voltage was set to 24V with
a 20A load. (2A/DIV, 1uS/DIV)
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The photo below shows the measured inductor current in each phase. The input voltage was set to 24V with
a 10A load. (2A/DIV, 1uS/DIV)
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The photo below shows the measured inductor current in each phase. The input voltage was set to 24V with
a OA load. (2A/DIV, 1uS/DIV)

LeCroy
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7 Loop Gain

The plot below shows the loop gain with the input voltage set to 24V and for an output load of 20A.

Loop Gain (Vin = 24V)

BW: 10.1KHz

PM: 57 degrees
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The plot below shows the loop gain with the input voltage set to 24V and for an output load of 10A.
Loop Gain (Vin = 24V) BW: 9.95KHz PM: 58 degrees
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The plot below shows the loop gain with the input voltage set to 24V and for an output load of OA.

Loop Gain (Vin = 24V) BW: 8.75KHz PM: 66 degrees
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8 Photo
The photo below shows the PMP20021 REVA assy built on the LM25119 EVM.
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9 Thermal Image
A thermal image is shown below operating at 24V input and 12V@Z20A output (room temp, no airflow).
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