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AUTOMOTIVE ADAS PREREGULATOR STR-ADAS-PREREGULATOR-GEVK

Introduction

The Strata Assisted STR-ADAS-PREREGULATOR-GEVK provides an evaluation kit for the NCV881930 Synch Buck Controller and for the
NCV6357 configurable 5.0 A Adaptive-On-Time (AOT) Step Down Converter a with 12C programmable output voltage from 0.6 Vto 3.3 Vin
12.5 mV steps. The NCV6357 also offers multiple operating modes: PFM for low load, Pseudo-PWM (PWM) for medium to high load, and
forced PPWM which can be set by the operator. The evaluation kit is rated for automotive applications. This evaluation kit can be used in
tandem with the Strata environment GUI to enable/disable the DC-DC converter, change the operating mode, and monitor other telemetry
including interrupts, input/output voltage, power dissipated, and temperature.

Features
e Vinrange from 6.0..16.0V, 40.0 V peak
e Output 1 5.0V @ 10.0 A peak
o NCV881930 Synchronous Buck Controller + NVMFS5C460NL 40 V Dual N-FET
e Output 2 3.3V @ 5.0 A peak

o NCV6357MTWDTXG Step Down Converter, AOT, Configurable 5.0 A
e NCV6357MTWDTXG Programmable Vout from 0.6V to 3.3V in 12.5mV steps
e NCV6357MTWDTXG Adaptive-On-Time (AOT)
e  NCV6357MTWDTXG Operation at up to 2.4MHz switching frequency
e NCV6357MTWDTXG Both PFM and PPWM operation with automatic transition for Optimum Efficiency
e  NCV6357MTWDTXG 3.0 x 4.0 mm DFN-14 package
e  Automotive and industrial rated AEC-Q100 Qualified and PPAP Capable

Applications

e DC-DC Power

e  Advanced driver-assistance systems (ADAS).
e  Automotive POL

e Instrumentation
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Test Report

This section will report important results and measurements from testing the Strata Assisted STR-ADAS-PREREGULATOR-.

1. Startup & Shutdown

The startup waveform at 12.0 V input voltage and no load is shown as follows:
Channel C1 12.0 V Input Voltage
2 V/div, 2 ms/div

Channel C2 5.0 V Output Voltage
2 V/div, 2 ms/div

'y

2.00 Vidiv 2.00 Vidiv 2.00 msidiv Stop 464V
-6.00V offsel -6.00V offsel 50 kS 25WMSis Edge  Positive

2.00 Vidv | 2.00 Vidiv| 484V
-6.00Voffset|  -6.00V offset 50kS  25MSis Edge  Positive

Figure 1

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

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

Channel C1 5.0 V Output Voltage
2 V/div, 1 ms/div

BwL[OCIM

Time e 0.
2.00 Vidiv | 2.00 V/div| 1.00 ms/div Stop 484V
-6.00 V offset 6,00V offset] 50 kS 5MS/s Edge Negative
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Figure 2

2. Efficiency

The efficiency and load regulation for continuous synchronous mode are shown in Figure 3 and Figure 4. This measurement take
into account the losses of the input filter. VCCEXT is connected to VOUT.
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Figure 4
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The efficiency and load regulation for low I mode are shown in Figure 5 and Figure 6. This measurement doesn’t take into
account the losses of the input filter.
VCCEXT is connected to VOUT.
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3. Transient Response

The response to a load step at 12.0 V input voltage is shown in Figure 7.
Channel C1 Output Current, Load Step 3.0Ato 6.0 A
2 A/div, 1 ms/div

Channel C2 Output Voltage, -111 mV undershoot (2.3 %), 112 mV overshoot (2.3 %)
100 mV/div, 1 ms/div, AC coupled

200mv

100mv

"\‘1 ELEDYNE LECROY
Everywhareyoulook™

-100mv

-200mvV
[«
-300mV
-400mV
—EIZIDm'.
-600mV
-3ms -2 ms -1ms 0s 1ms 2ms ims 4 ms 5ms Gms 7ms
Measure P1:min(C1) P2:max(C1} P3:min(C2} P4:max(C2) P5:- - - P6:- - - P7:--- P8:- - -
value 234A 6.60 A -110.4 mV 111.2mV
status L4 4 v v
Thase  -2.00 ms|(Trigger S0 LEI8)
2.00 A/div| / H 1.00 ms/div| Stop 4.64 A
—s.nooo Al 200.00 mv 2.5MS 250 MS/s Edge Positive
Figure 7
4. Frequency Response
The frequency response at 12.0 V input voltage and 6.0 A load is shown in Figure 8.
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Figure 8
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5. Input Ripple

The ripple voltage on C2 (connector) at 12.0 V input voltage and 6.0 A load is shown in
A% TELEDYNE LECROY

Everywhereyoulook

| ' w% T Y 7 M

18
=
E

Measure P1:pkpk({C2)
value 3.33 mv
status
Timebase -2 .00 psj Trigger
1.00 usfdiv Stop 1.82 mV
A0 k3 4 GS/s Edge  Positive
Figure 9.
Channel C2 Input Voltage, 1.1 mV peak-peak (0.01 %) ripple, 3.3 mV peak-peak (0.03 %) spikes
2 mV/div, 1 us/div, AC coupled
I“‘ TELEDYNE LECROY
Everywhareyoulook
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Ev‘m.wdﬂl’ r WM %_w v ! Wﬂmjﬂrf il
Measure P1:pkpk{C2) °
value 3.33 mv
status _
1.|Js.’div 182 mv
40 kS 4 G8fs Edge Puositive
Figure 9
The ripple voltage on C1 (C9 on current board) (buck input) at 12.0 V input voltage and 6.0 A load is shown in
A9 W TELEDYNE LECROY
. /‘\ o o . /'\ . o . /"\ o o /‘ . Everywharayoulogk
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Measure P1:pkpk({C2) °
value 273 mv
status
-2.00 ps| Trigger
1.00 ps/div Stop 20mv
40 k3 4 G8/s Edge Positive
Figure 10.
Channel C2 Input Voltage, 270 mV peak-peak (2.3 %)

50 mV/div, 1 us/div, AC coupled
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status
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Figure 10
6. Output Ripple

The output ripple (at C13) voltage 12.0 V input voltage and 6.0 A load is shown in Figure 11.

Channel C2 Output Voltage, 12 mV peak-peak (0.3 %) ripple, 25-mV-peak-peak{0-5-%}spikes
5 mV/div, 1 us/div, AC coupled

s -~ ” e
P P AR /7w ,
S A ASNNES NSNS S AR

e

y M
AN B R g
Measure P1:pkpk{C2)
value 11.53 mV
status

Timebase -2.00 us
2.00 mV/div 1.00 ysfdiv Stop  1.82mV
0.0 mY offsef 40 kS 4 G8/s Edge Positive

Figure 11

7. Low-Side FET (Switching Node)

The drain-source voltage of the low-side FET at 12.0V input voltage and 6.0A load is shown in
Figure 12.

Channel C2 Drain-Source Voltage, -2.2 V minimum, 12.7 V maximum
5 V/div, 500 ns/div
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A TELEDYNE LECROY
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Measure P1:min(C2) P2:max{C2)
value 2.2V 127V
status
sf Trigger oC
000V
20kS 4 G8fs Edge Puositive

Figure 12
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8. Thermal Image

The thermal image (Figure 13) shows the circuit at an ambient temperature of 24 °C with an input voltage of 12.0Vand 5.0 A
load.

FETQ1: 51 °C, Inductor L2:49 °C
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Figure 13
The thermal image (Figure 14) shows the circuit at an ambient temperature of 24 °C with an input voltage of 12.0 VV and 10.0 A
load.

FETQ1: 110 °C, Inductor L2: 101 °C
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Figure 14
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9. Schematic

Figure 15a
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The evaluation board/kit (research and development board/kit) (hereinafter the “board”) is not a finished product and is as such not available for sale to consumers. The board is only intended
for research, development, demonstration and evaluation purposes and should as such only be used in laboratory/development areas by persons with an engineering/technical training and
familiar with the risks associated with handling electrical/mechanical components, systems and subsystems. This person assumes full responsibility/liability for proper and safe handling. Any
other use, resale or redistribution for any other purpose is strictly prohibited.

The board is delivered “AS IS” and without warranty of any kind including, but not limited to, that the board is production-worthy, that the functions contained in the board will meet your
requirements, or that the operation of the board will be uninterrupted or error free. ON Semiconductor expressly disclaims all warranties, express, implied or otherwise, including without limitation,
warranties of fitness for a particular purpose and non-infringement of intellectual property rights.

ON Semiconductor reserves the right to make changes without further notice to any board.

You are responsible for determining whether the board will be suitable for your intended use or application or will achieve your intended results. Prior to using or distributing any systems that
have been evaluated, designed or tested using the board, you agree to test and validate your design to confirm the functionality for your application. Any technical, applications or design
information or advice, quality characterization, reliability data or other services provided by ON Semiconductor shall not constitute any representation or warranty by ON Semiconductor, and no
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hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising
out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that ON Semiconductor was negligent regarding
the design or manufacture of the board.

This evaluation board/kit does not fall within the scope of the European Union directives regarding electromagnetic compatibility, restricted substances (RoHS), recycling (WEEE), FCC, CE or
UL, and may not meet the technical requirements of these or other related directives.
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to part 15 of FCC rules, which are designed to provide reasonable protection against radio frequency interference. Operation of this equipment may cause interference with radio communications,
in which case the user shall be responsible, at its expense, to take whatever measures may be required to correct this interference.

ON Semiconductor does not convey any license under its patent rights nor the rights of others.

LIMITATIONS OF LIABILITY: ON Semiconductor shall not be liable for any special, consequential, incidental, indirect or punitive damages, including, but not limited to the costs of requalification,
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