3 MHz, 1.6 A PWM
Synchronous Buck
Converter, High Efficiency,
PWM Only, Low Ripple,
Fixed Output Voltage

NCV6323FGEVB

NCV6323F is a synchronous Buck converter optimized to supply
different sub—systems from a pre-regulator supply rail in the 2.8 V to
5.5V range. The device is able to deliver up to 1.6 A DC (85°C
ambient temperature) on a fixed output voltage. Operation with
3 MHz switching frequency allows employing small size inductor and
capacitors. Technology and internal structure allows the IC to operate
from a wide input voltage range. Synchronous rectification offers
improved system efficiency and integrated feedback network allows
very simple and straightforward implementation to power supply
designers with only a few components to select.

The NCV6323F is housed in in a space saving Wettable flank
DFNS, 2 x 2 mm (0.8 mm thickness), 0.5 mm pitch package.

Features

® 2.8 Vto5.5V Input Voltage Range

® Fixed Output Voltage

Up to 1.6 A DC Output Current (85°C Ambient Temperature)
Up to 1.2 A DC Output Current (105°C Ambient Temperature)
3 MHz Switching Frequency

Synchronous Rectification

Soft Start/Over Current Protection

Thermal Shutdown Protection

Output Active Discharge (Disabled)

Enable Input/Power Good (PG) Option

WDFNWS, 2 x 2 mm, 0.5 mm Pitch Package

Maximum 0.8 mm Thickness

AEC-Q100 Qualified and PPAP Capable

This is a Pb—Free Device

Typical Application

® Automotive Advanced Driver—Assistance System (ADAS)
¢ Front Camera — Rear View Camera
¢ Surround View
+ Blind Spot Monitoring

® Automotive Telematics Clusters — Camera

® Automotive Space—Optimized Systems

® Point of Load
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Figure 2. NCV6323F Block Diagram & Minimum Application Schematic
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Figure 3. Pin Out (Top View)
Table 1. PIN FUNCTION DESCRIPTION
Pin Name Type Description
1 PGND Power Ground Switch Ground. This pin is the power ground and carries the high switching current. High

quality ground must be provided to prevent noise spikes. To avoid high—-density current flow in
a limited PCB track, a local ground plane that connects all PGND terminals together is
recommended. Analog and power grounds should only be connected together in one location
with a trace.

2 SW Power Output Switch Node. This pin supplies drive power to the inductor. Typical application uses 1.0 uH
inductor; refer to application section for more information.

This pin must be connected with short large PCB connections.

3 AGND Analog Ground Analog Ground. Analog and digital modules ground. Must be connected to the system ground.

4 FB Analog Input Feedback Voltage from the buck converter output. This is the input for the internal regulation
loop. Connect this pin directly to the output voltage rail, preferably as close as possible to
positive terminal of the output capacitor.

It is recommended to follow as much as possible PCB layout recommendation in the
application section to avoid noise on this input.

5 EN Digital Input Enable Input. High level at this pin enables the device. Low level at this pin disables the device.

6 PG Open Drain Power Good. It is open drain output. Low level at this pin indicates the device is out of
regulation, while high impedance at this pin indicates the device output voltage is within
expected range.

If not used this pin can be left unconnected.

7 AVIN Analog Input Analog Supply. This pin is the device analog and digital supply. Can be connected directly to
the V)N plane with an optional 1 uF or 4.7 uF ceramic capacitor

8 PVIN Analog Input Power Supply. This pin is the power supply of the device. A 10 uF or larger ceramic capacitor
must bypass this input to the ground. This capacitor should be placed as close as possible to
pin.

This pin must be connected with short large PCB connections.

9 EPAD Analog Ground Exposed Thermal Pad. Must be soldered to system Ground plane to achieve power dissipation
performances. This pin is internally connected to AGND

www.onsemi.com
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SCHEMATIC
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Figure 4. Demo Board Schematic
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Electrical Characteristics

For electrical characteristics, please refer to the
NCV6323F datasheet available on the ON Semiconductor
website: http://www.onsemi.com.

Schematic Diagram

The Figure 4 describes the schematic of the NCV6323F
evaluation board. The higher resolution document, as well
as the complete BOM (Bill Of Material) are available on the
ON Semiconductor website: http://www.onsemi.com.

PCB Description

This is a 4 layers PCB with 2 signal layers (top and
bottom) with void spaces filled with GND as well as a VCC
and a GND inner layers.

The Top and Bottom layers are built with 1 oz (35 um)
finished copper weight while the 2 internal layers are built
with 0.5 oz (17.5 wm) copper weight and the PCB total size
is 92 x 60 mm.

The Gerber files are available on the ON Semiconductor
website: http://www.onsemi.com.

The Figure 5 and 6 describe respectively the top layer,
with the silk serigraphy indicating the components location
and the bottom layer.
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Figure 5. Top Layer

Figure 6. Bottom Layer

Layout Comments

In the NCV6323F data sheet, the user will find detailed
information and recommendation about proper layout for
this IC. Between the two proposed layouts, this demo board
implements the solution with two separate Pyyn and Ayn
decoupling capacitors. There is no significant improvement
comparing to the single Pyyn and Ayy decoupling capacitor
more space saving solution (this can be verified by removing
the C105 capacitor).
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Figure 7. NCV6323F Demo Board Layout

Board Configuration and Operation

Prior to operate the board, the user has to configure two
jumpers (Figure 8). For operation with NCV6323F, the
S101 (PG) jumper should always be configured in position
1-2 and the S104 (EN) jumper connects the EN pin to GND
(position 2-3), disabling the NCV6323F or to a pull up to
VN (position 1-2) enabling the NCV6323F. The S100 and
S103 jumpers should be shorted by solder.

To connect the input voltage, the NCV6323F features two

options:

® J101 5.08mm  2-point  header  connector
(WEIDMULLER  1510360000). Use the BLZP
5.08HC/02/180 SN OR BX (WEIDMULLER

1943580000) or equivalent matting 5.08 mm female
plug. PIN 1 = Vi /PIN 2 = GND

® J100 & J102 2 x Test Jack, 10 A, 1.94 mm (DEKTRON
571-xxx). Connect the Vi to the red Jack and the GND
to the black one.

The output voltage is available at the J103 2—point header
connector (WEIDMULLER 1510360000)

® PIN1=Vour
® PIN2=GND
(Figure 8)

The board provides easy—to—probe test points to monitor
the various important analog and digital signals (Figure 9).
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Figure 9. Test Points Description
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Test Procedure

1.

10.

11.

Prepare equipments:

a. DC power supply

b. Electronic load (or variable resistor passive)
c. Multimeters

d. Oscilloscope

. Check jumper setup.
. Set the power supply to 5.0V with a current

compliance higher than 1 A, and then disable the
output of the power supply.

. Connect the power supply to the evaluation board’s

connectors Vin and GND.

. Disable output of the electronic load and connect it

to the evaluation board’s connectors Voyurt and
GND.

. Enable the output of the power supply and check the

output voltage of the evaluation board. The output
voltage should correspond to the voltage settings of
the NCV6323F mounted on the board.

. Verify the current from the power supply is in the

5~7 mA range

. Monitor the output voltage and SW node signal

using an oscilloscope. The converter should operate
in PWM with a typical switching frequency is in the
3 MHz range and a low Duty Cycle.

. Increase the electronic load to 1.0 A. Typical input

supply current depends on the version of NCV6323F
mounted on the board.

Monitor the output voltage and SW node signal
using the oscilloscope. The converter should operate
in PWM with a typical switching frequency is in the
3 MHz range and a larger Duty Cycle.

After the test is completed, make sure to disable the
output of power supply prior to remove the power
connectors to protect the device from damage caused
by possible high voltage spike in input.

Phase/Gain Margin/Loop Response Analysis

For a DC to DC converter, it is important to verify that the

phase and gain margin are large enough to allow safe
operation. The NCV6323F demo board features all the
necessary hardware to trace the Bode plot transfer function
and to measure the control loop stability with an AP310 or
equivalent frequency response analyzer.

Replace the R103 0 €2 resistor by a 20 €2 resistor to inject
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Figure 10. Settings for Loop Response Analysis
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the perturbation signal. The tests points TP108 and TP109
are connected directly to the R103 resistor allowing easy
connection of the analyzer input and of the injection signal.
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onsemi, ONSEMI, and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates
and/or subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A
listing of onsemi’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. onsemi is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.

The evaluation board/kit (research and development board/kit) (hereinafter the “board”) is not a finished product and is not available for sale to consumers. The board is only intended
for research, development, demonstration and evaluation purposes and will 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 PROVIDED BY ONSEMI TO YOU “AS IS” AND WITHOUT ANY REPRESENTATIONS OR WARRANTIES WHATSOEVER. WITHOUT LIMITING THE FOREGOING,
ONSEMI (AND ITS LICENSORS/SUPPLIERS) HEREBY DISCLAIMS ANY AND ALL REPRESENTATIONS AND WARRANTIES IN RELATION TO THE BOARD, ANY
MODIFICATIONS, OR THIS AGREEMENT, WHETHER EXPRESS, IMPLIED, STATUTORY OR OTHERWISE, INCLUDING WITHOUT LIMITATION ANY AND ALL
REPRESENTATIONS AND WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, TITLE, NON-INFRINGEMENT, AND THOSE ARISING FROM A
COURSE OF DEALING, TRADE USAGE, TRADE CUSTOM OR TRADE PRACTICE.

onsemi 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 onsemi shall not constitute any representation or warranty by onsemi, and no additional
obligations or liabilities shall arise from onsemi having provided such information or services.

onsemi products including the boards are not designed, intended, or authorized for use in life support systems, or any FDA Class 3 medical devices or medical devices with a similar
or equivalent classification in a foreign jurisdiction, or any devices intended for implantation in the human body. You agree to indemnify, defend and hold harmless onsemi, its directors,
officers, employees, representatives, agents, subsidiaries, affiliates, distributors, and assigns, against any and all liabilities, losses, costs, damages, judgments, and expenses, arising
out of any claim, demand, investigation, lawsuit, regulatory action or cause of action arising out of or associated with any unauthorized use, even if such claim alleges that onsemi was
negligent regarding the design or manufacture of any products and/or 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.

FCC WARNING — This evaluation board/kit is intended for use for engineering development, demonstration, or evaluation purposes only and is not considered by onsemi to be a finished
end product fit for general consumer use. It may generate, use, or radiate radio frequency energy and has not been tested for compliance with the limits of computing devices pursuant
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.

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

LIMITATIONS OF LIABILITY: onsemi shall not be liable for any special, consequential, incidental, indirect or punitive damages, including, but not limited to the costs of requalification,
delay, loss of profits or goodwill, arising out of or in connection with the board, even if onsemi is advised of the possibility of such damages. In no event shall onsemi’s aggregate liability
from any obligation arising out of or in connection with the board, under any theory of liability, exceed the purchase price paid for the board, if any.

The board is provided to you subject to the license and other terms per onsemi’s standard terms and conditions of sale. For more information and documentation, please visit
www.onsemi.com.

ADDITIONAL INFORMATION

TECHNICAL PUBLICATIONS: ONLINE SUPPORT: www.onsemi.com/support
Technical Library: www.onsemi.com/design/resources/technical-documentation For additional information, please contact your local Sales Representative at
onsemi Website: www.onsemi.com www.onsemi.com/support/sales
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