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Automotive Boost for E-Call
e Input 2.0..9.0V, 40V peak, 3.5 .. 4.0V nominal
e Output 9.5V @ 1.3A/ 2.8A peak (100ms)
e Free-Running Switching Frequency of 300 kHz

+ Modified LM3481EVAL Board
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1 Sartup

The startup waveform is shown in Figure 1. The inmltage is set at 3.5V, with no load on
the 9.5V output.

Channel C1: 3.5V Input voltage
2V/div, 10ms/div

Channel C2: 9.5V Output voltage
2V/div, 10ms/div

Figurel
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2 Shutdown

The shutdown waveform is shown in Figure 2. Thaiinpltage is set at 3.5V with a 1.3A
load on the 9.5V output.

Channel C1: 3.5V Input voltage
2V/div, 2ms/div

Channel C2: 9.5V Output voltage
2V/div, 2ms/div

Figure2
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3 Efficiency

The efficiency and load regulation are shown iruFég3 and Figure 4.

PMP11784 Rev. B
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PMP11784 Rev. B
Load Regulation - Boost @ 9.5V Output
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4 Transient Response

The response to a load step and a load dump f&.feoutput at an input voltage of 3.5V is
shown in Figure 5 angigure 6

Channel C2: Output voltage, -690mV undershoot (7.3%), 526mV overshoot (5.5%)
500mV/div, 2ms/div, AC coupled

Channel C1: Load current, load step 1.0A to 2.0A and vice versa
1A/div, 2ms/div

sepssny "'D"Lrt'”ﬂrt"Ei.iFr'éFrt"' . =

o I |
: i .
&

M easure P1:min{C1) PZ:maxiC1) FP3min{C2) F4:maxiCz P&--- PG---

value 836 my 208V -GY0 my 526 my

status v g o v

Figure5
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Channel C2: Output voltage, -1.17V undershoot (12.3%), 642mV overshoot (6.8%)
500mV/div, 2ms/div, AC coupled

Channel C1: Load current, load step 0.9A to 2.8A and vice versa
1A/div, 2ms/div
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Figure6

During a load step the output voltage drops andvers immediately as it is expected from a
power supply. After removing a large load, the atitpltage rises and before it is regulated
to the nominal output voltage, some kind of ringisigeen.

This is caused by the overvoltage protection ofLikid481 controller. If the voltage on the
feedback pin is 85mV (typ.) higher than the fee#tbastage (1.275V typ.), the controller
stops switching the FET, until the voltage falléowe1.29V (70mV typ. hysteresis). When
the voltage has fallen below 1.29V it starts switghagain.

The inductor current is very high, which meangtaf energy is stored in the inductor.
When the load is removed, the energy from the itaius stored in the output capacitor
which causes the output voltage to rise. If theveotler stops switching, practically the
switching frequency is reduced, but there is stikrgy stored in the inductor. Therefore it
takes some cycles until the inductor current isiced to the new lower value.

This behavior is technically and functionally ahigand the output voltage meets tolerance
requirement of 15%.

In case this behavior is not wanted, the outpuacié@nce needs to be increased that the
energy stored in the inductor can be transferragthre output capacitor without increasing
the output voltage above the overvoltage threshold.
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5 Frequency Response

Figure 7 and Figure 8 shows the loop responsést, 3.0V and 4.0V input voltage.
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2.0V input

e 2.8Aload 47 deg phase margin, 217 Hz bandwidthdB gain margin
3.0V input

+ 2.8Aload 82 deg phase margin, 489 Hz bandwidthdf gain margin
4.0V input

+ 2.8Aload 91 deg phase margin, 704 Hz bandwidthdB gain margin
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6 Output Ripple Voltage

The output ripple voltage at 1.3A load and 2.0\0M3and 4.0V input voltage is shown in

Figure 9.

Channel M1: Output voltage @ 2.0V input, 132mV peak-peak
50mV/div, 2us/div, AC coupled
Channel M2: Output voltage @ 3.0V input, 115mV peak-peak
50mV/div, 2us/div, AC coupled
Channel M3: Output voltage @ 4.0V input, 101mV peak-peak
50mV/div, 2us/div, AC coupled

M easure P1:pkpkih1) P2 pkpkiZ) F3pkpk{n3)
value 132.0 my 114.6 my 101.3 my
status v g o

Figure9
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7 Thermal Measurement

The thermal image (Figure 10) shows the circutraambient temperature of 21 °C with an
input voltage of 3.5V and a load of 1.3A.

Figure 10
Markers
Label | Temperaturg Emissivity | Background
L1 41.0°C 0.95 21.0°C
D1 49.4°C 0.95 21.0°C
Q1 43.5°C 0.95 21.0°C
Ul 40.6°C 0.95 21.0°C
R5 42.1°C 0.95 21.0°C
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