PMP10735 Test Report 09/15/2015

PMP10735
Test Report
09/15/2015

i3 TEXAS INSTRUMENTS



Wi3 TEXAS INSTRUMENTS

OVEIVIEW ...ttt e e e et e e e e e e reenereees
Power SpecifiCation..........c.ccovevveveiniine e
Reference Board........ccevevveveeeiieeee e

EFfICIENCY ..o

Thermal .......ccooveii
Conducted EMI ..o
POWET UP ..o
Switching Waveforms ...........ccocveveveviincvcininen,

Load TranSIeNES .....cooveevvrieeeeeeee ettt eeeeeen e e e e

Table of Contents
l.

.

"I

(\VA

V. Input Current at No Load
VL.

VII.

VIIL.

IX.

X.

XI.

Output Voltage RIpples.......ccccovviiiriniicicieis

09/15/2015

PMP10735 Test Report



Wi3 TEXAS INSTRUMENTS PMP10735 Test Report

I. Overview

The PMP10735 reference design is a 5V, 3A output power supply in 2-layer board design for off-battery
automotive instrument cluster applications. It has an input voltage range of 6.5V to 35V, and the peak
efficiency is about 94% at 12V input. The reference design features the LM43603-Q1 SIMPLE
SWITCHER® wide Vin synchronous buck regulator, which is automotive qualified and can provide an
easy-to-use, high efficient and compact power solution. The 2-layer board is layout optimized for
improved EMI performance, and has an input EMI filter section to further suppress the conducted EMI
noise. The board was tested under CISPR 25, the automotive EMC standard, and its conducted emissions
were in compliance with the Class 5 limit requirements.

.  Power Specification

Input Voltage: 6.5V - 35V
Output: 5V @ 3A
Total output power: 15W

Switching frequency: 400 kHz
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I11. Reference Board

The board size is 89 x 76 mm (3.5 x 3 inch). The LM43603-Q1 buck regulator component area is 21 x 18
mm (0.82 x 0.72 inch).
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Figure 1 Reference board top view
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Figure 2 Reference board bottom view
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IV. Efficiency

PMP10735 Test Report

The efficiency was measured with and without the input filter at different input voltage condition. It can
be seen from the result that the input filter has little impact to the efficiency.
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Figure 3 Power efficiency with the input filter
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Figure 4 Power efficiency without the input filter
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V. Input Current at No Load

The input current was measured at no load condition. The LM43603-Q1 operated in PFM, and drew very

low input current at no load condition.

Vin (V) | lin (UA) | Vout (V)
6.501 75 5.157
12.001 49 5.164
16.001 41 5.164
35.018 32 5.166

VI. Thermal

The thermal image was taken at 23°C room temperature, no air flow. The board was operating at 12V

input, 3A full load output.

0971472015

Figure 5 Thermal image from top view

09/15/2015

PMP10735 Test Report




*{P TEXAS INSTRUMENTS PMP10735 Test Report

09/14/2015

Figure 6 Thermal image from bottom view

VII. Conducted EMI

The conducted emissions were tested under the CISPR 25 standards. The test setup is shown in Figure 7.
The input voltage at the board was set at 13V. The resistor load (3x 5Q in parallel) was soldered on the
output terminals of the test board as the 3A load. The frequency band examined spans from 150 kHz to
108 MHz covering the AM, FM radio bands, VHF band, and TV band specified in the CISPR 25. The
scan results (Figure 8, Figure 9,) show the EMI noise using peak detector (yellow) and average detector
(blue) in the spectrum analyzer. The limit lines in red are the Class 5 limits for conducted disturbances at
different frequency bands specified in the standard, and the peak limits are the higher ones than the
average limits. It can be seen that, with the input filter, the peak/average noise is lower than the
corresponding peak/average limits in the scan results. Therefore, the reference board is in compliance
with the CISPR 25 Class 5 conducted emissions standard.
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Figure 7 Conducted EMI Test Setup
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Figure 8 Conducted EMI scan, 150 kHz — 30 MHz, with the EMI filter
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RBW 100 kH=z RF Attt 0 dB
® Ref Lvl VEBW 300 kH=z
50 dBMV SWT 10 s Unit dBNV
50
100 MHz —
HE]l DKL

40

VHF24PKEM. _DEIE

30

C
al
In
H
i
n

20 =

Tt

=10

-20

Center 56.22099788 MH=z Span 78 MH=z

Date: 11.SEP.2015 18:46:46

Figure 9 Conducted EMI scan, 30 MHz — 108 MHz, with the EMI filter
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VIII.  Power Up

The reference board was tested under no load and full load at 12V input. Ch1 (yellow) is the input

voltage, and Ch2 (green) is the output voltage.
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Figure 10 Power up into no load at 12V input
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Figure 11 Power up into full load at 12V input
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IX.  Switching Waveforms

Ch1l (yellow) is the switch node voltage.

i- Agilent Technologies MON SEP 14 17:19:25 2015
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Figure 12 PWM switching waveform at full load, 12V input
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Figure 13 PFM switching waveform at no load, 12V input
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X. Load Transients

The load transient responses were tested by applying output load steps from 50% to 100%. Ch3 (purple)
is the output voltage in AC mode, and Ch4 (magenta) is the output current.

‘- Agilent Technologies TUE SEP 15 11:27:52 2015
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Figure 14 Output load transient response at 12V input
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XI.  Output Voltage Ripples

The output ripples were measured directly at the output capacitors at full load condition. Chl (yellow) is
the switch node voltage, and Ch3 (purple) is the output voltage ripple in AC mode.
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Figure 15 Output ripple at full load, 12Vin
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