Test Report: PMP30267
Automotive Power Reference Design for Infotainment
Systems

wip TEXAS INSTRUMENTS

Description

This reference design shows a complete power tree for automotive infotainment systems. The LM74700-
Q1 provides reverse battery protection to the system and provides immunity to automotive transients
specified in ISO 7637-2 and ISO 16750-2. The pre-booster with LM5150-Q1 provides a stable supply
voltage of 10.5 V during cranking for the dual-synchronous buck converter with LM5140-Q1 that
provides an output voltage of 3.3 V for a load current of 6.0 A and an output voltage of 7.5 V for a load
current of 2.5 A.

Automotive Power Solution
e Input 3.2..16.0V / 40.0V peak
e | LM74700 Smart Diode Controller

e | M5150-Q1 Pre-Booster
e  Output 10.5V @ 1.5A
e Free-Running Switching Frequency of 400 kHz

e | M5140-Q1 Dual Synchronous Buck
e Output 1 3.3V @ 3.0A/ 6.0A peak
e Output 2 7.5V @ 1.5A/ 2.5A peak
e Free-Running Switching Frequency of 440 kHz
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An IMPORTANT NOTICE at the end of this Tl reference design addresses authorized use, intellectual property
‘ﬂh matters and other important disclaimers and information.
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1. LM5150 - Startup

The startup waveform at 6.0V input voltage and no load on the 10.5V output is shown in Figure 1.
Channel C1 6.0V Input Voltage
2V/div, 2ms/div

Channel C2 10.5V Output Voltage
2V/div, 2ms/div

Figure 1
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2. LM5150 — Shutdown

The shutdown waveform at 6.0V input voltage and 1.5A load at 10.5V output voltage is shown in
Figure 2.

Channel C1 6.0V Input Voltage
2V/div, 2ms/div

Channel C1 10.5V Output Voltage
2V/div, 2ms/div

Figure 2
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3. LM5150 — Efficiency

The efficiency and load regulation are shown in Figure 3 and Figure 4.
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4. LM5150 — Transient Response

The response to a load step at 6.0V input voltage is shown in Figure 5.

Channel C1  Output Current, Load Step 1.25A to 2.5A
1A/div, 1ms/div

Channel C2  Output Voltage, -1.3V undershoot (12.4%), 1.4V overshoot (13.3%)
1V/div, 1ms/div, AC coupled

Outfut Current
4

c1
&
Measure P1min{c1) P2:max(C1) Pamin{C3) Pd:max(C3) Pa--- PE---
walue G32 mv 1.96Y -1.306 1428
status W W v v

Figure 5
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5. LM5150 - Frequency Response

The frequency response is shown in Figure 6.

3.2V Input, 1.5A Load
6.0V Input, 1.5A Load
8.0V Input, 1.5A Load

406 Hz Bandwidth, 62 deg Phase Margin, -19 dB Gain Margin
1.1 kHz Bandwidth, 100 deg Phase Margin, -27 dB Gain Margin
1.1 kHz Bandwidth, 106 deg Phase Margin, -24 dB Gain Margin
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6. LM5150 — Output Ripple
The output ripple voltage is shown in Figure 7.

Channel M1  Output Voltage @ 3.2V Input/ 1.5A Load, 202mV peak-peak (1.9%)
100mV/div, lus/div

Channel M2 Output Voltage @ 6.0V Input/ 1.5A Load, 107mV peak-peak (1.0%)
100mV/div, lus/div

m/p““\_%/?*\\_/?\‘\\ './?*“\;__“;/
N N\ N\

6.0V Ingut
e ol i 7 P

)

Measure P pkpkM1) P2 pkpkiM2) Pa--- P4 Ph-- Phi---

walue 202 mv 107 my

status v

- s
Figure 7
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7. LM5150 - Low-Side FET (Switching Node)

The drain-source voltage of the low-side FET at 3.2V input voltage and 1.5A load on the output is
shown in Figure 8.

Channel C1 Drain-Source Voltage, -1.0V minimum, 20.7V maximum
5V/div, lus/div

E— e Ln- - =
£
S W A Wﬂm - N iy L |
F
Measure P1min(c2) P2max(C2) P3freqiC® Pd--- P&--- P&---
walue -1.0% 207 411 3266 kHz
status v v v

Figure 8
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9. LM5150 - Diode Voltage

The voltage of the diode at 3.2V input voltage and 1.5A load on the output is shown in Figure 9.

Channel C1 Drain-Source Voltage, -1.7V minimum, 15.1V maximum
5V/div, lus/div

L
Cz
F Y
Measure P rringC 2y PG P3freq(C) Pd-- Pa--- PB---
walue 1TV AR 411.8672 kHz
status v v v
i . igoer  GAEH
1.00 1] I:I[:I 740
2680kS  2f dge  Positive
Figure 9
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10.LM5150 - Cranking Pulse 1

The response on a cranking pulse (test pulse “severe”, VW 80000) at 1.5A load and 500ms/div is
shown in Figure 10.

Channel C1 Input Voltage
2V/div, 500ms/div

Channel C2 10.5V Output Voltage
2V/div, 500ms/div

c1

Figure 10
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Figure 11 shows a zoom of the most critical point right at the beginning when the input voltage falls
from 11.0V to 3.2V within less than 1ms Figure 10.

The output voltage drops down to 6.5V due to very low output capacitance of the boost converter
before it recovers and maintains 10.5V.
If this voltage dip is not acceptable, the output capacitance of the boost converter has to be increased.

Channel C1 Input Voltage
2V/div, 5ms/div

Channel C2 10.5V Output Voltage
2V/div, 5ms/div

Cl

hase

a00 ks

Figure 11
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11.LM5150 — Thermal Image

The thermal image (Figure 12Figure 12) shows the circuit at an ambient temperature of 20°C with an
input voltage of 6.0V and 1.0A load on the output.

Figure 12

D4 54.3°C 0.95 20.0°C
L1 46.6°C 0.95 20.0°C
L2 51.2°C 0.95 20.0°C
Q3 49.9°C 0.95 20.0°C
U2 40.8°C 0.95 20.0°C
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12.LM5140 - 3.3V Output — Startup

The startup waveform at 12.0V input voltage and no load on the 3.3V output is shown in Figure
13Figure 1.

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

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

Figure 13
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13.L.M5140 - 3.3V Output — Shutdown

The shutdown waveform at 12.0V input voltage and 6.0A load at 3.3V output voltage is shown in
Figure 14Figure 2.

Channel C1 12.0V Input Voltage
2V/div, 1ms/div

Channel C1 3.3V Output Voltage
2V/div, 1ms/div

cl

Figure 14
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14.L.M5140 - 3.3V Output — Efficiency

The efficiency and load regulation are shown in Figure 15Figure 3 and Figure 16Figure 4.

PMP30267 Rev.C - LM5140 @ 3.3V - Efficiency
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15.L.M5140 - 3.3V Output — Transient Response

The response to a load step at 12.0V input voltage is shown in Figure 17Figure 5.

Channel C1  Output Current, Load Step 2.0A to 4.0A
2A/div, Ims/div

Channel C2  Output Voltage, -93mV undershoot (2.8%), 85mV overshoot (2.6%)
50mV/div, 1ms/div, AC coupled

Output Current

— | —

Y

ci

Measure P1min{c1) P2:max(C1) Pamin{C3) Pd:max(C3) Pa--- PE---
walue 165 my 3948 my S932 mY 5.4 my
status W W v v

200 rmifidiv
-600.0 mv

280 M5

Figure 17
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16.LM5140 - 3.3V Output — Frequency Response

The frequency response is shown in Figure 18Figure 17Figure 6.

12.0V Input, 6.0A Load
16.0V Input, 6.0A Load

32.4 kHz Bandwidth, 64 deg Phase Margin, -13 dB Gain Margin
32.5 kHz Bandwidth, 66 deg Phase Margin, -13 dB Gain Margin
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17.LM5140 - 3.3V Output — Output Ripple
The output ripple voltage is shown in Figure 19Figure 7.

Channel M1  Output Voltage @ 12.0V Input/ 6.0A Load, 77mV peak-peak (2.3%) spikes
50mV/div, lus/div

Channel M2 Output Voltage @ 16.0V Input/ 6.0A Load, 80mV peak-peak (2.4%) spikes
50mV/div, lus/div
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status v v
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Edge
Figure 19
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18.L.M5140 - 3.3V Output — Low-Side FET (Switching Node)

The drain-source voltage of the low-side FET at 12.0V input voltage and 6.0A load on the output is
shown in Figure 20Figure 8.

Channel C1 Drain-Source Voltage, -1.2V minimum, 17.9V maximum
5V/div, lus/div

c

L | T T Pm— i“-r ¥
F
Measure P1min(c2) P2max(C2) P3freqiC® Pd--- P&--- P&---
walue -12N 17.9% 440.5381 kHz
status v v v

Figure 20
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20.L.M5140 — 7.5V Output — Startup

The startup waveform at 12.0V input voltage and no load on the 7.5V output is shown in Figure
21Figure 13Figure 1.

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

Channel C2 7.5V Output Voltage
2V/div, 2ms/div

Figure 21
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21.LM5140 — 7.5V Output — Shutdown

The shutdown waveform at 12.0V input voltage and 2.5A load at 7.5V output voltage is shown in
Figure 22Figure 2.

Channel C1 12.0V Input Voltage
2V/div, 1ms/div

Channel C1 7.5V Output Voltage
2V/div, 1ms/div

out

cl

Figure 22
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22.LM5140 — 7.5V Output — Efficiency

The efficiency and load regulation are shown in Figure 23Figure 15Figure 3 and Figure 24Figure
16Figure 4.

PMP30267 Rev.C - LM5140 @ 7.5V - Efficiency
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23.LM5140 — 7.5V Output — Transient Response

The response to a load step at 12.0V input voltage is shown in Figure 25Figure 17Figure 5.

Channel C1  Output Current, Load Step 1.25A to 2.5A

1A/div, Ims/div

Channel C2  Output Voltage, -137mV undershoot (1.8%), 150mV overshoot (2.0%)

ci

100mV/div, 1ms/div, AC coupled

Outpit Vottage

Outsut Current
F*

Y

Measure P1min{c1) P2:max(C1) Pamin{C3) Pd:max(C3) Pa--- PE---
walue 98 my 246 my -136.5 mv 150.0 mv
status W W v v

Figure 25
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24.1.M5140 — 7.5V Output — Frequency Response
The frequency response is shown in Figure 26Figure 18Figure 17Figure 6.

12.0V Input, 2.5A Load 40.5 kHz Bandwidth, 59 deg Phase Margin, -13 dB Gain Margin
16.0V Input, 2.5A Load 36.7 kHz Bandwidth, 52 deg Phase Margin, -15 dB Gain Margin
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25.LM5140 — 7.5V Output — Output Ripple
The output ripple voltage is shown in Figure 27Figure 19Figure 7.

Channel M1  Output Voltage @ 12.0V Input/ 2.5A Load, 83mV peak-peak (1.1%) spikes
50mV/div, lus/div

Channel M2 Output Voltage @ 16.0V Input/ 2.5A Load, 85mV peak-peak (1.1%) spikes
50mV/div, lus/div

Measure P phkpkitty P2 pkphihd ) Pa--- Pa--- Fa--- FG---
walue 832 my 84.5 mv
status v v

[C2]DC]

Figure 27
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26.LM5140 — 7.5V Output — Low-Side FET (Switching Node)

The drain-source voltage of the low-side FET at 12.0V input voltage and 2.5A load on the output is

shown in Figure 28Figure 20Figure 8.

Channel C1 Drain-Source Voltage, -1.0V minimum, 20.9V maximum

5V/div, lus/div

L w—v—q‘ )
i ) g r N

&

Measure P1min(c2) P2max(C2) P3freqiC® Pd---
walue -999 my 208 443.0056 kHz
status v v v

Figure 28
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28.LM5140 — Thermal Image

The thermal image (Figure 12Figure 29) shows the circuit at an ambient temperature of 20°C with an
input voltage of 12.0V, 3.0A load on the 3.3V output and 1.5A load on the 7.5V output.

Figure 29

L3 65.6°C 0.95 20.0°C
L4 65.8°C 0.95 20.0°C
Q4 59.7°C 0.95 20.0°C
Q5 54.1°C 0.95 20.0°C
U3 61.4°C 0.95 20.0°C
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29.LM74700-Q1 ISO 7637-2 Pulse 1 Response: VOUT1

Response to ISO 7637-2 Pulse 1 applied at the input connector J1 is captured in Figure 29.
LM74700-Q1 turns off Q2 as input voltage swings negative and clamped by SMBJ36CA TVS diode
D2. The 3.3V output of LM5140-Q1 turns off and recovers when the input voltage returns to 12V.

Channel 1 12.0V Input Voltage @ J1
5.0ms/div

Channel 2 12.0V Cathode Voltage of LM74700-Q1
5.0ms/div

Channel 3 3.3V Output Voltage of LM5140-Q1 @ VOUT1
5.0ms/div

Channel 4 Load Current @ 3.3V VOUT1
5.0ms/div

1/ ¥ . ;T LI I A N Y I S B B N B B B B BN B B B

CATHODE

20.0V/div By:20.0Mm Min 46.11V (AL e WAL 5.0ms/div 200MS/s. 5.0ns/pt
P 20.0Vidiv By:20.0M @I Min -57.66mA None Normal Preview Single Seq l
T 5.0V/div By:20.0M 0 acqgs RL:10.0M
1.0A/div M0 By:20.0m Cons August 15, 2019 15:28:10
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30.LM74700-Q1 ISO 7637-2 Pulse 1 Response: VOUT1 Zoomed

Response to ISO 7637-2 Pulse 1 applied at the input connector J1 is captured in Figure 30 at a smaller
time scale. LM74700-Q1 turns off Q2 and cuts off downstream circuits from negative voltage.

VOUT1 turns off as the cathode voltage of LM74700-Q1 ramps down.

Channel 1 12.0V Input Voltage @ J1
500.0ps/div

Channel 2 12.0V Cathode Voltage of LM74700-Q1
500.0ps/div

Channel 3 3.3V Output Voltage of LM5140-Q1 @ VOUT1
500.0us/div

Channel 4 Load Current @ 3.3V VOUT1
500.0ps/div

r. 1T ¥, rrr;yrrmrr1 rrm—r1 T

CATHODE

oD 1.0A/div

1MQ By:20.0M

20.0V/div Byi20.0M Min -46.24V
@TH 20.0V/div By:20.0M @7 Min -54.53mA
T 5.0Vidiv By:20.0M

|
'\4.!1\1‘ 500.0ps/div
None Normal

200MS/s 5.0ns/

Single Seq 1

RL:1.0M
15:37:03

1 acgs
Cons August 15, 2019
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31.LM74700-Q1 ISO 7637-2 Pulse 1 Response: VOUT2

Response to ISO 7637-2 Pulse 1 applied at the input connector J1 is captured in Figure 31.
LM74700-Q1 turns off Q2 and cuts off downstream circuits from negative voltage. The 7.5V output
of LM5140-Q1 turns off and recovers when the input voltage returns to 12V.

Channel 1 12.0V Input Voltage @ J1
5.0ms/div

Channel 2 12.0V Cathode Voltage of LM74700-Q1
5.0ms/div

Channel 3 7.5V Output Voltage of LM5140-Q1l @ VOUT2
5.0ms/div

Channel 4 Load Current @ 7.5V VOUT2

5.0ms/div

T L S

]

CATHODE

21

~—
T

|
20.0Vidiv By:20.0M Min -46.31V (AL ey WA 5.0ms/div 200MS/s 5.0ns/pt
B 20.0Vidiv By:20.0M &TH Min 62.5mA None Normal Single Seq l
7 10.0V/idiv By:20.0Mm 1acgs RL:10.0M
T 1.0Aldiv 1M0 By:20.0m Cons  August 15, 2019 15:33:49
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32.LM74700-Q1 ISO 7637-2 Pulse 1 Response: VOUT2 Zoomed

Response to ISO 7637-2 Pulse 1 applied at the input connector J1 is captured in Figure 32 at smaller
time scale. LM74700-Q1 turns off Q2 and cuts off downstream circuits from negative voltage.
VOUT?2 turns off as the cathode voltage of LM74700-Q1 ramps down.

Channel 1 12.0V Input Voltage @ J1

500.0ps/div

Channel 2 12.0V Cathode Voltage of LM74700-Q1
500.0ps/div

Channel 3 3.3V Output Voltage of LM5140-Q1 @ VOUT1

500.0us/div

Channel 4 Load Current @ 7.5V VOUT2

500.0ps/div

r. vy, 1,1 ;] q5rTr.r 17T T 7T rr.., 1T 5TrTTJ]rTrmr7TrTrrorrrT T

CATHODE

|
20.0V/div Hy:20.0M Min 46.18V

T 20.0Vidiv Hy:20.0M { ‘
T 10.0Vidiv By:20.0M

@D 1.0A/div 1MQ By:20.0M

@ Min -57.66mA

L L
'\4.!1\1‘ 500.0us/div = 200MS/s 5.0ns/
None Normal Single Seq 1

1 acgs RL:1.0M
Cons  August 15, 2019 15:34:58

31

Automotive Power Reference Design for Infotainment Systems

TIDUE98A — April 2018 — Revised October 2019

Copyright © 2019, Texas Instruments Incorporated



33.LM74700-Q1 ISO 7637-2 Pulse 1 Response: Input Current

Response to ISO 7637-2 Pulse 1 applied at the input connector J1 is captured in Figure 33 showing
the input current. Input current reaches peak value of -11A during the pulse because the input TVS D2
clamps and absorbs the input transient energy. TVS D2 clamps -150V transient applied with a
generator impedance of 10Q to -42V. This results in -(150-42)V / 10Q = 10.8A of peak current
through the input TVS D2. Measured peak current is-11.01A.

Channel 1 12.0V Input Voltage @ J1
500.0ps/div

Channel 2 7.5V Output Voltage of LM5140-Q1l @ VOUT2
500.0ps/div

Channel 3 3.3V Output Voltage of LM5140-Q1 @ VOUT1
500.0us/div

Channel 4 Input Current @ J1
500.0us/div

T T T ' T T T T ‘ T T T T | T T T T | T T T T T T ‘ T T T | T T T | T T T | T T T T ]
.

| P T R SN T T T N N SRR T T T T T A A N T NSNS WO N NN NN

20.0V/div By:20.0M Min 4611V EEm N\ 40V 500.0ps/div. 200MS/s 5.0ns/

10.0V/div By:20.0M T Min A1.014 Nene Novmal Single Seq l

T 5.0V/div By:20.0M 1 acgs RL:1.0M

@D 5.0A/div M0 By:20.0M Cons August 15, 2019 15:44:16
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34.LM74700-Q1 ISO 7637-2 Pulse 2a Response: VOUT1

Response to Pulse 2a is captured in Figure 34. Positive pulse applied at the input is clamped by the
TVS D2 and 3.3V output of LM5140-Q1 VOUT1 remains unperturbed during the test.

Channel 1 12.0V Input Voltage @ J1

Ims/div
Channel 2 12.0V Cathode Voltage of LM74700-Q1
Ims/div
Channel 3 3.3V Output Voltage of LM5140-Q1 @ VOUT1
Ims/div
Channel 4 Input Current @ J1
Ims/div
T T T | T T T ‘ T T T T ' T T T | T T T T T T ‘ T T T | T T T | T T T | T T T i
i i
CATHODE ' ! ' ' ' ' N
]
VIN ]
I_IN .
P T T O A A SN TSN T N N SRR T T T T N N N T NSNS SO N NI RN
20.0V/div By:20.0M Max 42.85V E & S 200v 1.0ms/div 200MS/s 5.0ns/pt
P 20.0Vidiv By:20.0M Max 42.85V None Normal Single Seq l
T 5.0Vidiv By:20.0M T Max 3.64v 1 acgs RL:2.0M
@D 20.0A/div 1MO §y:20.0M @D Max 36.25A Cons August 15, 2019 16:11:36
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35.LM74700-Q1 ISO 7637-2 Pulse 2a Response: VOUT?2

Response to Pulse 2a is captured in Figure 35. Positive pulse applied at the input is clamped by the
TVS D2 and 7.5V output of LM5140-Q1 VOUT2 remains unperturbed during the test.

Channel 1 12.0V Input Voltage @ J1

Ims/div
Channel 2 12.0V Cathode Voltage of LM74700-Q1
Ims/div
Channel 3 7.5V Output Voltage of LM5140-Q1l @ VOUT2
Ims/div
Channel 4 Input Current @ J1
Ims/div
T T T | T T T ‘ T T T T ' T T T | T T T T T T ‘ T T T | T T T | T T T | T T T
VOUT? .
CATHODE ' ! ' ' ' ' N
]
VIN ]
I_IN .
P T T O A A SN TSN T N N SRR T T T T N N N T NSNS SO N NI RN
20.0V/div By:20.0M Max 42.85V E & S 200v 1.0ms/div 200MS/s 5.0ns/pt
P 20.0Vidiv By:20.0M Max 42.85V None Normal Single Seq l
T 10.0Vidiv By:20.0M T Max 8.084V 1 acgs RL:2.0M
@D 20.0A/div 1MO §y:20.0M @D Max 36.20A Cons August 15, 2019 16:12:52
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36.LM74700-Q1 ISO 7637-2 Pulse 2b Response: VOUT1
LM5140-Q1 3.3V Output response to Pulse 2b is captured in Figure 36.

Channel 1 12.0V Input Voltage @ J1
20ms/div

Channel 2 12.0V Cathode Voltage of LM74700-Q1
20ms/div

Channel 3 3.3V Output Voltage of LM5140-Q1 @ VOUT1
20ms/div

Channel 4 Input Current @ J1
20ms/div

r.rrT7T] lTlJlTrlryrrrmrrrmrr rr.., T J]r5rTrrrrrrcrccTTTT T

CATHODE

VIN

PR \
B 5.0v/div y:20.0M B Max 11.75v 20.0ms/div 100MS/s 10.0ns/pt
@ 5.0V/div Bly:20.0M Max 11.75V None Normal Single Seq 1
T 5.0V/div By:20.0Mm T Max 3.559v 1acqgs RL:20.0M
20.0A/div 1M0 By:20.0m Max 9.67BA Cons  August 15, 2019 16:25:08
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37.LM74700-Q1 ISO 7637-2 Pulse 2b Response: VOUT?2
LM5140-Q1 7.5V Output response to Pulse 2b is captured in Figure 37.

Channel 1 12.0V Input Voltage @ J1
20ms/div

Channel 2 12.0V Cathode Voltage of LM74700-Q1
20ms/div

Channel 3 7.5V Output Voltage of LM5140-Q1 @ VOUT2
20ms/div

Channel 4 Input Current @ J1
20ms/div

rrrTrT] lTlJlTlr¥yrrrm5rrrmrr7 T rr.., 1 T rTrT7J]r5TrrmrrrrcrrrT T

CATHODE

VIN

PR \
5.0V/div y:20.0M Max 1175V QA& O\ sov 20.0ms/div 100MS/s 10.0ns/pt
D 5.0vidiv By:20.0M Max 1175V None Normal Single Seq l
T 10.0V/div By:20.0Mm @TH Max 7.959v 1acqgs RL:20.0M
@D 20.0A/div 1M0 By:20.0m Max 9.581A Cons  August 15, 2019 16:23:05
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38.LM74700-Q1 ISO 16750-2 Suppressed Load Dump: VOUT1 & VOUT2

LM74700-Q1 allows suppressed load dump voltage 35V to pass through to downstream. Boost
controller LM5150-Q1 and dual buck controller are rated for 42V and 65V maximum opertation
respectively. This allows VOUT1 and VOUT to operate without any issues during supressed load
dump. Figure 38 captures the suppressed load dump resoponse.

Channel 1 12.0V Input Voltage @ J1
20ms/div

Channel 2 7.5V Output Voltage of LM5140-Q1 @ VOUT2
20ms/div

Channel 3 3.3V Output Voltage of LM5140-Q1 @ VOUT1
20ms/div

Channel 4 Input Current @ J1
20ms/div

LI N B B N B N B N N B B BN B R B LI I A N Y N S B B N N B B E BN B B B

VouT?

VIN

; ‘
10.0V/div By:20.0M Max 34.57V (AL i IR 20.0ms/div 100MS/s 10.0ns/pt
5.0V/div By:20.0M Max 34.57V None Normal Single Seq l
T 5.0Vidiv By:20.0M T Max 3.531v 1 acgs RL:20.0M
5.0Aliv 1MQ By:20.0M T Max 1.027A Auto  August 15,2018 17:55:35
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39.LM74700-Q1 LV-124 Input Micro-short: E-10 Test Case 2

Figure 39 captures the LM74700-Q1 response to input micro-short on the 12V for 100us as specified
by LV124 E-10 Test Case 2. A very fast reverse current blocking comparator allows LM74700-Q1 to
turn off Q2 within 1ps and blocking reverse current completely.

Channel 1 12.0V Input Voltage @ J1

100us/div
Channel 2 12V Cathode Voltage of LM74700-Q1
100ps/div
Channel 3 Gate Voltage of LM74700-Q1
100us/div
Channel 4 Input Current @ J1
100ps/div
T T T | T T T ‘ T T T T " T T T | T T T T T T ‘ T T T | T T T | T T T | T T T ]
wouT r T p
VIN :
<
|_iu ]
| ||\|||\|||\|||\|||\||\|||\|||\|||\|||\|||\|||_
10.0V/div By:1.0G e\ s6v 100.0psidiv.~ 100MS/s 10.0ns
5.0V/div By:1.0G Read Normal Run Hi Res
T 10.0Vidiv By:1.0G 7 acgs RL:100.0k
T 20.0A/div 1M0O By:20.0M Aute September 23, 2018 21:45:28
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40.LM74700-Q1 1SO 16750-2 Starting Profile: VOUT1 and VOUT?2

Response to cranking or starting profile is captured in Figure 40. VOUT1 and VOUT?2 of LM5140-Q1
remain unperturbed during the cranking profile test.

Channel 1 12.0V Input Voltage @ J1

2s/div
Channel 2 7.5V Output Voltage of LM5140-Q1 @ VOUT2
2s/div
Channel 3 3.3V Output Voltage of LM5140-Q1 @ VOUT1
2s/div
Channel 4 Input Current @ J1
2s/div
T T T | T T T vl T T | T T T | T T T T T T ‘ T T T | T T T T | T T T T | T T T I_
VOUT2
VIN
ILIN \ N
NAAAAAAAAAAAS NAANANANNAAN
e Jj 1 e
&P 5.0Vidiv 8y:20.0M ©P Max 1144V EE» O\ 75V 20s/div  1.0MSs 1.0ps/pt
@D 5.0Vidiv By:20.0M Max 1114V None Normal Single Seq 1
O 5.0Vidiv By:20.0M T Max 3.434v 1 acqgs RL:20.0M
@D 5.0A/div 1MO §y:20.0M @D Max 2.693A Auto  August 15, 2019 17:31:33
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41.L.M74700-Q1 ISO 16750-2 Starting Profile: Zoomed

Response to cranking or starting profile is captured in Figure 41 in smaller time scale. VOUT1 and
VOUT?2 of LM5140-Q1 remain unperturbed during the cranking profile test.

Channel 1 12.0V Input Voltage @ J1

50ms/div
Channel 2 7.5V Output Voltage of LM5140-Q1 @ VOUT2
50ms/div
Channel 3 3.3V Output Voltage of LM5140-Q1 @ VOUT1
50ms/div
Channel 4 Input Current @ J1
50ms/div
T T T | T T T Y T T T | T T T | T T T T T T ‘ T T T | T T T T | T T T T | T T T T i
WouT2
VIN
LIN /

e Jj 1 e
5.0V/div §,4:20.0M Max 11.19v QA& O\ 75V 50.0ms/div50.0MS/s  20.0ns/pt
@D 5.0Vidiv By:20.0M Max 11.49v None Normal Single Seq 1
T 5.0Vidiv By:20.0M T Max 3.505V 1acqs RL:25.0M
@D 5.0A/div 1MO §y:20.0M @D Max 2.802A Auto  August 15, 2019 17:32:38
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42.L.M74700-Q1 I1SO 16750-2 Reset Behavior: VOUT1

Response to reset behavior at voltage drop is captured in Figure 42. VOUT1 of LM5140-Q1 remain
unperturbed until the input voltage drop to 3.5V and from then it follows the input reset pulse.

Channel 1 12.0V Input Voltage @ J1

20s/div
Channel 2 12.0V Cathode Voltage of LM74700-Q1
20s/div
Channel 3 3.3V Output Voltage of LM5140-Q1 @ VOUT1
20s/div
Channel 4 Input Current @ J1
20s/div
T T T T | T T T ‘ T T T T ' T T T | T T T T T T ‘ T T T | T T T | T T T | T T T T ]
A — - -
CATHODE
VIN .
1 Y8 L N
ILIN ) )
D o I I I N
4
...i A T T T M T T T O M SN N T O A M N S Y N N N
5.0V/div By:20.0m Max 10.55V (AL et BWEY 20.0s/div  500S/s 2.0ms/pt
5.0V/div By:20.0M Max 10.55V None Normal Single Seq 1
T 10.0V/idiv By:20.0M 7T Max 3.544V 1 acgs RL:100.0k
5.0A/div 1M0 By:20.0Mm AT Max 4.034A Auto  August 15, 2019 17:23:53
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43.LM74700-Q1 I1SO 16750-2 Reset Behavior: VOUT?2

Response to reset behavior at voltage drop is captured in Figure 42. VOUT2 of LM5140-Q1 remain
unperturbed until the input voltage drop to 3.5V and from then it follows the input reset pulse.

Channel 1 12.0V Input Voltage @ J1
20s/div
Channel 2 12.0V Cathode Voltage of LM74700-Q1
20s/div
Channel 3 7.5V Output Voltage of LM5140-Q1 @ VOUT2
20s/div
Channel 4 Input Current @ J1
20s/div

III|III‘III\'III|III

3 b L

i CATHODE

f =
i VIN .
1 TS e .
LIN
4 YO e S e e e o —
‘ L PR T TR AT SO T S N MR N T T T N T (N O RN A (Y SR AY ST NH N R
5.0Vidiv By:20.0M Max 10.2v (AL et BWEY 20.0s/div  500S/s 2.0ms/pt
5.0V/div By:20.0M Max 10.2v Nene Novmal Single Seq l
T 10.0V/idiv By:20.0M 7T Max 7.722V 1 acgs RL:100.0k
5.0Aldiv M0 By:20.0M T Max 3.931A Auto  August 15, 2019 17:18:30
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44.1.M74700-Q1 ISO 16750-2 Reset Behavior: VOUTL1

Response to momentary drop in input voltage is captured in Figure 44. VOUT1 of LM5140-Q1
remain unperturbed during the momentary drop in input voltage.

Channel 1 12.0V Input Voltage @ J1
20ms/div

Channel 2 12.0V Cathode Voltage of LM74700-Q1
20ms/div

Channel 3 3.3V Output Voltage of LM5140-Q1 @ VOUT1
20ms/div

Channel 4 Input Current @ J1
20ms/div

rrrTrT] lTJlTlryrrr1rrrrr 1 1T rr.,] 111 11T

CATHODE

e ey S T T T T N S ST TN SO N N NN RN
5.0V/div By:20.0M

Max  9.994V A\ o0V 20.0ms/div50.0MS/s  20.0ns/pt
@D 5.0Vidiv By:20.0M Max 9.994V None Normal Single Seq 1
O 5.0Vidiv By:20.0M T Max 3.494v 1 acqgs RL:10.0M
T 5.0A/div 1M By:20.0M T Max 4.384A Cons August 15, 2019 17:03:36
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45.LM74700-Q1 I1SO 16750-2 Reset Behavior: VOUT1

Response to momentary drop in input voltage is captured in Figure 45. VOUT1 of LM5140-Q1
remain unperturbed during the momentary drop in input voltage.

Channel 1 12.0V Input Voltage @ J1
20ms/div

Channel 2 12.0V Cathode Voltage of LM74700-Q1
20ms/div

Channel 3 7.5V Output Voltage of LM5140-Q1l @ VOUT2
20ms/div

Channel 4 Input Current @ J1
20ms/div

rrrTrT]  lTJlTrlTyrrr15rro—r1r 1 rr.., 1T 5T1rTTJ]rT7rrr7Trr T

CATHODE

s D T R

e ey S T T T T N S ST TN SO N N NN RN
5.0V/div By:20.0M

Max  9.972v A\ o0V 20.0ms/div50.0MS/s  20.0ns/pt
@D 5.0Vidiv By:20.0M Max 9.972v None Normal Single Seq 1
T 10.0Vidiv By:20.0M T Max 7.892v 1 acqgs RL:10.0M
T 5.0A/div 1M By:20.0M T Max 4.44A Cons August 15, 2019 17:05:10
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