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Automotive Buck-Boost, 5.0V @ 500mA

e Input 4 .. 39V, 8 ..16V nominal

e Output 5.0V @ 500mA / 700mA peak
» Converter TPIC74101

¢ Free-Running switching frequency of 380 kHz
+  Circuit built on modified EVM
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1 Sartup & Shutdown

The startup waveform at 12.0V input voltage andoaal is shown in Figure 1.
Channel C1: 120V Input voltage 2V/div, 2ms/div
Channel C2: 5.0V Output voltage 1V/div, 2ms/div

;

Figurel

The shutdown waveform at 12.0V input voltage an@nA load is shown in Figure 2.
Channel C1: 12.0V Input voltage 2V/div, 2ms/div
Channel C2: 5.0V Output voltage 1V/div, 2ms/div

Figure2
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The startup waveform at 5.0V input voltage and 3&800ad is shown in Figure 3.

Channel C1: Input current 500mA/div, 1ms/div
Channel C2: Output voltage 2V/div, 1ms/div
Channel C3: Input voltage 1Vv/div, 2ms/div

g\n ut Yoltage

1

. i . ;
&
Measure P1min{C1) PZmax(C1) P3:min{C3) P4 max(C2) P5--- PE---

value -36 mY 185V -208 my .30
status L -/ o L

Figure3

The shutdown waveform at 12.0V input voltage andn3A load is shown in Figure 4.

Channel C1: Input current 500mA/div, 1ms/div
Channel C2: Output voltage 2V/div, 1ms/div
Channel C3: Input voltage 2V/div, 2ms/div

?In ut Woktage

Output \iunage'

. I i .
&
Measure P1min{C1) PZmax(C1) P3:min{C3) P4 max(C2) P5--- PE---

value -36 mY 252V -208 my 5.23¥
status -/ o L

-1

Figure4
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2 Efficiency

The efficiency and load regulation are shown iruFégs and Figure 6.

PMP10170 Rev. A
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3 Load Sep

The response to a load step and a load dump fdr.@héoutput at an input voltage of 12.0V
is shown in Figure 7.

Channel C2: Output voltage
-20mV undershoot, 20mV overshoot

Channel C1: Load current

50mV/div, 1ms/div, AC coupled

100mA/div, 1ms/div
Load step 250mA to 350mA and vice versa

Output Yoltage (AC Coupler)

i
" : :
I

OL&ELﬂ Currert

Measure
value
status

F1:mingC1y
220 my
v

b
P2:max{C1)

3BT my

v

F3:min{C2)
-7.0my

Figure?7

W

FPad:max{C2) P& -- FPE:---
262 my
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4  Switching Node

The drain-source voltage on the switching nodédsw in Figure 8. The image was captured
with 30.0V input and 500mA load.

Channel C2: Drain-sourcevoltage 5V/div, lus/div
-1.5V minimum voltage, 32.3V maximum voltage

i i : I : i : i
&

Measure F1:min{c2) F2:max{C2) Pa:freqiCd) P4:--- P&:--- PE:---
value -8 323V 381.2326 kHz
status + v g

Figure8
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5 Output Ripple Voltage

The output ripple voltage at 500mA load and 3.52/0¥ and 30.0V input voltage is shown

in Figure 9.

Channel M1: Output voltage @ 3.5V input

39mV peak-peak

Output voltage @ 12.0V input
ImV peak-peak

Output voltage @ 30.0V input
13mV peak-peak

Channel M2:

Channel M3:

20mV/div, 2us/div, AC coupled
20mV/div, 2us/div, AC coupled

20mV/div, 2us/div, AC coupled

L 35Vt

12V Input

M easure P1:pkpkih1) P2 pkpkiZ) F3pkpk{n3)
value 8.8 my 9.3 my 13.2my
status v g o

Figure9

P4:--- P&=-- P --

Page 7 of 10

Power Management Solutions



4/8/2015 — Matthias Ulmann i
PMP10170 Rev. A — Test Report ﬁ%&‘ﬁ%ms

6 Input Ripple Voltage

The input ripple voltage at 500mA load and 3.5V.032and 30.0V input voltage on the
switcher (C102) is shown in Figure 10.

Channel M1: Input voltage @ 3.5V input 100mV/div, 5us/div, AC coupled
19mV peak-peak

Channel M2: Input voltage @ 12.0V input 100mV /div, 5us/div, AC coupled
106mV peak-peak

Channel M3: Input voltage @ 30.0V input 100mV /div, 5us/div, AC coupled

99mV peak-peak
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Measure F1:pkpkik1) F2ipkpkiM2) F3:pkpkiM3) B Flrss PE---

walue 186 my 1061 my 80.0 my
status v v v

Figure10

The input ripple voltage at 500mA load and 3.5V.0}2and 30.0V input voltage on the
connector (C101) is shown in Figure 11.

Channel M1: Input voltage @ 3.5V input 20mV/div, 5us/div, AC coupled
5mV peak-peak

Channel M2: Input voltage @ 12.0V input 20mV/div, 5us/div, AC coupled
8mV peak-peak

Channel M3: Input voltage @ 30.0V input 20mV/div, 5us/div, AC coupled

7mV peak-peak

1 )
Measure F1:pkpkik1) F2ipkpkiM2) Fa:pkpkii3) B Flrss PE---
walue 4amy 7amy 74 my
v v

Figure1l
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7 Cranking Pulse

The response to a drop of the input voltage frord\L3o 4.0V within 3.5ms with a load of
500mA is shown in Figure 12.

Channel C1: Output current 200mA/div, 5ms/div
Channel C2: Output voltage 100mV /div, 5ms/div, AC coupled
-140mV undershoot, 64mV overshoot
Channel C3: Input voltage 5V /div, 5ms/div
I 1
1 \
_ ' \
Output Voltags (AC Coupled) I ﬁ ‘
' \

T Cupt Gwrent

Measure Pi:mean{C1y P2--- Pa:min(C2) Pd:rmax(C2) P5--- PE---
valug 4893 my -140.1 mv B4 my
status v v

Figure 12

The response to a rise of the input voltage frabv4o 13.0V within 3.5ms with a load of
500mA is shown in Figure 13.

Channel C1: Output current 200mA/div, 5ms/div

Channel C2: Output voltage 100mV /div, 5ms/div, AC coupled
-92mV undershoot, 28mV overshoot

Channel C3: Input voltage 5V /div, 5ms/div

i

Measure P1:mean(C1) P2--- P3min(C2) P4:max(C2) Pg--- PE---
value 501.7 my -91.9 my 282 my
g L4

Figure13
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8 Thermal measurement

The thermal image (Figure 14) shows the circutraambient temperature of 21 °C with an
input voltage of 12.0V and a load of 500mA.

Figure 14
Markers
Label Temperature Emissivity Background
L1 35.2°C 0.95 21.0°C
Ul 38.2°C 0.95 21.0°C
D2 32.8°C 0.95 21.0°C
L3 31.1°C 0.95 21.0°C
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