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PMP10979 4-Phase Synchronous Buck Converter
Test Report
3/23/15

The tests performed were as follows:
A. LM5119(x2)
Startup
Shutdown
Switch
Output Voltage Ripple (No Load and Full Load)
Transient Response (0A to 50A Load Step)
Efficiency
Load Regulation
Board Photos
Thermal Images
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Startup

The photos below show the startup waveforms. The input voltage is varied from 0-19V and the output is not loaded.
Channel 1 — Yellow: Vout (13.5V) — (5V/Division; DC Coupled) (5msec/div)
Channel 2 — Pink: Vin—(5V/Division; DC Coupled)

LeCroy
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imebase 900 ps| [Trigger DCJ

1.00 Addiv

-19.400 & ofst [¥]
= K1= 1.7488ms AX= 54400ms
! 1 X2= 36312ms 1/AX= 183.824 Hz

v |y Zag oy
13.5V Output showing rise time from 0V-11V is less than 20msec

Channel 1 — Yellow: Vout (13.5V) — (5V/Division; DC Coupled) (5msec/div)

Channel 2 — Pink: Vin—(5V/Division; DC Coupled)
ﬁ =
f |

5.00 Yidiv |
5.00 V offset]§

206726 s
¥2= 1675805 1/AX= 483732 mHz

13.5V Output showing Vout rising with Vin.
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Shutdown

The photos below show the Shutdown waveforms. The input voltage is decreased from 15V to 0V and the output is not
loaded.

Channel 1 — Yellow: Vout (13.5V) — (5V/Division; DC Coupled) (5sec/div)

Channel 2 — Pink: Vin—(5V/Division; DC Coupled)

4-} e

c2 |

imehase 0.0 5| [Trigger
5.00 sidiv § Stop
5.0 kSis JEdge
¥1= 1802328 AX= 359088 s
¥2= 178866 s 1/AX= 278476 mHz

13.5V Output showing Vout decreasing with Vin.
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Switch Node

The pictures below show the switching waveform for the converter at full load. The input voltage is 26V.
Channel 1 — Yellow: Switch Node Phase 1 — (10V/Division; DC Coupled) (5usec/div)

Channel 2 — Pink: Switch Node Phase 2 — (10V/Division; DC Coupled)

Channel 3 — Blue: Switch Node Phase 3 — (10V/Division; DC Coupled)

Channel 4 — Green: Switch Node Phase 4 — (10V/Division; DC Coupled)

K= 10831 ps  AX= 10837 ps
X2= Bns 1/4X= 92276 kHz

4Phase operatlon 90 deg phase shift at 50% DC; F,, = ~100KHz
Channel 1 — Yellow: Switch Node Phase 1 — (10V/Division; DC Coupled) (5usec/div)
Channel 2 — Pink: Switch Node Phase 2 — (10V/Division; DC Coupled)
Channel 3 — Blue: Switch Node Phase 3 — (10V/Division; DC Coupled)
Channel 4 — Green: Switch Node Phase 4 — (1OV/DIVISIOn DC Coupled)

AX- 10 438 ps
¥2= 6590ps 1/4X= 95804 kHz

Full BW showing 36.6V pk to pk Vsw, 24Vin
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Output Voltage Ripple

The output voltage ripple of the converter is shown in the figures below. The input voltage is 24V. The time-base is set to

Channel 2 — Pink: Output Voltage — (20mv/Division; AC Coupled) (5us/div)

File Verical Timehase Trigger Display Cursors Measure Math Analysis  Utilities Help

imebase 0.0 ps] [Trigger [C3[DC]
5.00 psfdiv | Stop 43%
100 kS 2.0 GS/s JEdge Positive

13.5Vout Voltage ripple at 0A load (Vrip=43mv pk-pk)
Channel 1 — Yellow: Output VVoltage — (50mv/Division; AC Coupled) (5us/div)
g ; : . T : : : i

imebase -400 ns| [Trigger
10.0 psidiv | Stop -220 my
200 kS 2.0 GS/s |Edge Negative

K= -4B995ps  AX= 9.9880 ps
¥2= 52885ps 1/AX= 100120 kHz

13.5Vout Voltage ripple at 95A load (Vrip=95.5mv pk-pk)

Page 5 of 10 Power Management Solutions



3/23/2015

{'} TEXAS

PMP10979 Test Results Rev. A INSTRUMENTS

5 Transient Response

The transient response of the converter is shown in the figures below. The input voltage is 24V. The load is stepped from

0A to 50A.

Channel 1 — Yellow: Output VVoltage (AC Coupled) (100us/div)
Channel 4 — green: Output Current — (20A/Division; DC Coupled)

c1
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I

20.0 Alfdiv

X1= -13976ps  AX= 43212ps
X2= 29236ps 1/AX= 23.142kHz

13.5Vout transient response showing 0A-50A load step

Channel 1 — Yellow: Output VVoltage (AC Coupled) (100us/div)
Channel 4 — green: Output Current — (20A/Division; DC Coupled)
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Kl= 11.216ps  AX= 482048 ps
¥2= 480832ps 1/AX= 203232kHz

13.5Vouttransient response showing 704 mV spike for a 50A load step.
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6 Efficiency
The efficiency of the board at its two outputs is shown in the figures below.
lout vs. Efficiency
100.0%
99.5%
98.5% [ \
w 98.0% |
5 975% - +—VIN=24
E 97.0% 4|> == VIN=14V
96.5% | VIN=11V
|
96.0%
95.5% i
95.0%
0 20 40 60 80 100
lout(A)
Vin(V) lin(A) Vout(V) | lout(A) Eff(%)
23.99 0.15 13.48 0 0.00%
23.9 5.88 13.48 10.1 96.88%
23.76 11.70 13.47 20.22 | 97.97%
23.15 56.75 13.47 95 97.40%
14.5 0.1 13.47 0 0.00%
14.5 9.49 13.47 10.06 | 98.47%
14.1 19.61 13.47 20.38 | 99.28%
14.26 91.5 13.47 95 98.07%
11 0.1 10.82 0 0.00%
11 9.92 10.67 10.06 | 98.36%
10.65 19.91 10.29 20.38 | 98.90%
11.04 92.55 10.46 95 97.25%
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Load Regulation — (LM5119)
The load regulation of the board measured at both of the outputs with a 24V input is shown below.
LOAD REGULATION
13.482
13.48 ¢ \
13.478 \
< 13.476
E’ \
g 13.474 VIN=24V
\ =f—VIN=14V
13.472
13.47 & 1 \ 0—
13.468
0 20 40 60 80 100
IOUT(A)
Vin Vout lout
23.99 13.48 0
23.9 13.48 10.1
23.76 13.47 20.22
23.15 13.47 95
14.5 13.47 0
14.5 13.47 10.06
14.1 13.47 20.38
14.26 13.47 95
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Board Photo
The photos below show the PMP10979 board that is used.

Top Side

Bottom Side

SER2915L-472

8= | Py

SER2918H-472
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9 Thermal Images
The images below show the thermal performance of the design.
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