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Automotive I nterleaved Buck Converter with 3.3V @ 11.2A
* Input 6.0 .. 18.0V, 42V peak

e Output 3.3V @ 16.0A (8.0A continuous without aetzooling)

* Free-Running-Switching Frequency of 440 kHz
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1. Startup
The startup waveform at 12.0V input voltage andoaal on the output is shown in Figure 1.

Channel C1  12.0V Input Voltage
2V/div, 2ms/div

Channel C2 3.3V Output Voltage
1V/div, 2ms/div

Figurel

Page2 of 11 Power Management Solutions



7/11/2016 — Matthias Ulmannm-ulmann@ti.com 2 Texas
PMP30059 Rev.D — Test Report INSTRUMENTS

2. Shutdown

The shutdown waveform at 12.0V input voltage an®A68oad on the output is shown in Figure 2.
Channel C1  12.0V Input Voltage
2V/div, 10ms/div

Channel C2 3.3V Output Voltage
1V/div, 10ms/div

Figure2
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3. Efficiency
The efficiency and load regulation are shown iruFég3and Figure 4.
PMP30059 Rev.D - Efficiency
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PMP30059 Rev.D - Load Regulation
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4. Transient Response
The response to a load step at 12.0V input voligghown in Figure 5.

Channel C1  Output Current, Load Step 8.0A to 16.0A
10A/div, 1Ims/div

Channel C2 Output Voltage, -51mV undershoot (1.5%), 51mV overshoot (1.5%)
50mV/div, 1ms/div, AC coupled

.:;
M easure P1:min{C1) P2:maxiC1) P3:min{C2) Pd:maxiC2) P5--- FPE---
value B64 my 1.66Y =61 mv a1 mv

L W o L

Figure5
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5. Frequency Response

The frequency response at 16.0A load is showngnrEi6.

6.0V Input 47.6 kHz Bandwidth, 77 deg Phase Margib dB Gain Margin

12.0V Input 50.6 kHz Bandwidth, 77 deg Phase Margi3 dB Gain Margin

18.0V Input 53.4 kHz Bandwidth, 81 deg Phase Mardil dB Gain Margin
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6. Input Ripple
The input ripple voltage at 16.0A load is showrfrigure 7
Channel M1 Input Voltage @ 6.0V Input, 431mV peak-peak
200mV/div, 2us/div
Channel M2 Input Voltage @ 12.0V Input, 349mV peak-peak
200mV/div, 2us/div
Channel M3 Input Voltage @ 18.0V Input, 360mV peak-peak
200mV/div, 2us/div
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M easure P1:pkpki{hd1) P2:pkpk{d2) P3:pkpkifl3) Pd:--- P5--- FPE---
value 431 mv 349 mv 360 my
status v o

Figure7
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7. Output Ripple
The output ripple voltage at 16.0A load is showirigure 8.Figure 7
Channel M1 Output Voltage @ 6.0V Input, 36mV peak-peak
20mV/div, 1us/div
Channel M2 Output Voltage @ 12.0V Input, 34mV peak-peak
20mV/div, 1us/div
Channel M3 Output Voltage @ 18.0V Input, 40mV peak-peak
20mV/div, lus/div
! |
12v Input |
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M easure P1:pkpki{dd1) P2:pkpk{d2) P3:pkpk(hl3) Pd:--- P5--- FPE---
value 361 my 3.1 my 40.3 mv
status v o

Figure8
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8. Low-Side FET (Swi

tching Node)

The drain-source voltage of the low-side FET a0¥dnput voltage and 16.0A load on the output is

shown in Figure 9.

Channel C1  Drain-Source Voltage, -1.5V minimum, 19.5V maximum
5V/div, lus/div
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Measure P1:min{C2) PZimax(C2) P3:fren(C2)

value -1.8Y 198V 440.8404 kHz

status W

g o

Figure9
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9. High-Side FET

The drain-source voltage of the high-side FET ad\{2nput voltage and 16.0A load on the output is
shown in Figure 10.

Channel C1  Drain-Source Voltage, -1.3V minimum, 19.8V maximum
5V/div, lus/div
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Measure P1:min{C2) P2:maxiC2) P3:freq{C2) P4 -~ P&:--- PB:---
value -1.3Y 198V 4347532 kHz
status W W o

Figure10
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10. Thermal Image

The thermal image (Figure 11) shows the circugtraambient temperature of 20°C with an input
voltage of 12.0V and 8.0A load on the output.

Figure1l

Name | Temperaturg Emissivity | Background
Ul 46.2°C 0.95 20.0°C
Q1 46.2°C 0.95 20.0°C
Q2 45.2°C 0.95 20.0°C
Q3 49.1°C 0.95 20.0°C
Q4 47.7°C 0.95 20.0°C
L2 44.4°C 0.95 20.0°C
L1 46.3°C 0.95 20.0°C
R7,R8 52.0°C 0.95 20.0°C

~21.5
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