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This user guide is intended to assist those using the
NCP3286 BGA359 Evaluation Board. It will provide useful
tips and procedures for powering up and using the
Evaluation Board (EVB). It is intended as a quick-start guide
rather than a comprehensive manual.

DESCRIPTION
The NCP3286 Evaluation Board BGA359 is a test vehicle

for the PMBus-compatible NCP3286 single-phase voltage
regulator. The printed circuit board assembly (PCBA)
contains all the circuitry and connections necessary to
evaluate the performance of the NCP3286 under various
load and system conditions, including PMBus operation.
The PCBA includes a BGA359 socket (if provided) which
directly interfaces with an Intel Generation 4 Voltage
Regulator Test Tool (Gen4 VRTT).

Features
 VIN =3 V ~ 18 V with Input Feed-forward
 VOUT = 0.5 V ~ 5.5 V with Remote Output Voltage Sense
 Stackable up to 160 A with 4 devices in Parallel
 Fixed-Frequency Current-Mode Control
 Integrated 5V LDO or External 5V Supply
 Enable with Programmable Vin UVLO
 Programmable Switching Frequency
 Programmable Boot Up Voltage
 Programmable Soft Start
 Output Discharge in Shutdown
 Programmable Current Limit
 Under-Voltage Protection and Over-Voltage Protection
 Programmable Thermal Shutdown Protection
 Selectable Protection Mode (Latch-off or Hiccup)
 Power Good Indicator
 Internal Registers to Record Faults

Quick Start Connection Guide
1. Connect the power supplies.

There are two pairs of power input terminals:
a. Input Power: provides power for PVIN pin of the

device
b. Logic Power: provides power for various logic

and LDO circuits, as well as the I2C/PMBus
interface signals (SCL, SDA and Alert#).

Connect the power supplies for Input Power and
the Logic Power connectors shown in the table
below.

J71 Input Power Ground

J74 Input Power: 4.5 V to 18 V (12 V typ.), 5 A
min current limit

J73−1 Logic Power Ground

J73−2 Logic Power: +5 V, 1 A current limit

2. Enable the device. There are two options to enable
the device.
a. Through the Enable Switch (SW3): set jumpers

so that pin 2 and pin 3 of header J78 are shorted
and also pin 1 and pin 2 at header J115 are shorted

b. Through Input Voltage with a voltage divider:
short pin 1 and pin 2 of header J78 with a jumper
and leave header J115 open
Once the device is enabled, the green LED (D22)
indicating PGOOD should light.

3. I2C interface:
a. Connect the I2C Interface Module with the

NCP3286 EVB through the I2C Interface Header,
as shown in Figure 2.

4. Start up the GUI application. If not installed, install
dgSCOM software/GUI with dgSCOM Setup.exe.

5. Connect the external load either or both pairs of
screw terminals (J70/J69 and J145/J146). Leave the
load disconnected or OFF until the board has been
powered up successfully.

6. Use the following test points for specific
measurements.

J72(+),
J66(−), R176

Input current measurement (10 A/V)

J119 output ripple measurement

J147, J148,
J149

VIN/VOUT kelvin voltage test points
for efficiency measurement

J133, R275 closed-loop response/measurement
and connecting ac injection tool
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Figure 1. Evaluation Board Connection Diagram

Figure 2. Evaluation Board I2C Interface Module Connection Diagram
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EVALUATION BOARD SPECIAL FEATURES

Direct Logic Signal Access
The evaluation board comes with the output pins to access

logic controls including the I2C through the pin headers
(J132 and J142).

GUI Application
1. Click the Connect button to establish connection

between the GUI and the I2C Interface Module.
dgSCOM should recognize the I2C Interface
Module as UM232H. FT_OK is shown after
connecting the GUI to the I2C Interface Module
properly.

Figure 3. 

Figure 4. 
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2. Click the icon shown below to load the register map

Figure 5. 

3. dgSCOM GUI after loading register map:

Figure 6. Register Map of GUI

Now you can write to the registers to change the
parameters of the device, as long as VCC is present on the
board (through either the LDO or an external +5 V supply).
The device(s) does not need to be enabled to change the
operating parameters. If the defaults are modified by PMBus

commands, these values will persist, even if the EVB is
disabled, until VCC is below the UVLO threshold.
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Operation using Gen4 VRTT
The EVB is designed to use the Gen4 VRTT as a test tool

for load transients only. All communications with the
NCP3286, including, but not limited to, setting the output
voltage and monitoring fault conditions, must be executed
though the I2C Interface Module and the dgSCOM
software/GUI.

1. Plug Gen4 VRTT directly into the BGA359 socket
(J117, if provided) on the EVB. When inserted

properly, the Gen4 VRTT will have the control board
facing to the right, as shown in Figure 7.

2. Apply the power cable to the Gen4 VRTT
3. Connect the USB cable with the Mini ‘B’ end to the

VRTT and connect the ‘A’ end to the computer USB
port

4. Start the Gen4 VRTT program and set the rail for
VCCGT. This will select the correct rail for VRTT
operation.

Figure 7. NCP3286 2-Phase EVB with Gen 4 VRTT installed in BGA359 Socket

EVALUATION BOARD CONFIGURATIONS
The default settings for the NCP3286 Evaluation Board

are:

Resistor Value @
the Pin Settings

Pin 11 = 10 k�, SS time = 1 ms, Vout_Scale = 1/1

Pin 12 = 33.2 k� ILIM/IMON = 42 A/phase

Pin 13 = 82.5 k� VBOOT = 1.00 V @Vout_Scale = 1/1

Pin 14 = 10 k� ADDRS =10h (Master)

Pin 17 = 10 k�
(1-Phase) or 24.7 k�
(2-Phase)

Switching Frequency = 500 kHz

All of these parameters (except PMBus Master address)
can be changed via PMBus.
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SCHEMATIC

2-Phase Evaluation Board Schematic

Figure 8. 2-Phase Evaluation Board Schematic, Part 1
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Figure 9. 2-Phase Evaluation Board Schematic, Part 2
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4-Phase Evaluation Board Schematic

Figure 10. 4-Phase Evaluation Board Schematic, Part 1
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Figure 11. 4-Phase Evaluation Board Schematic, Part 2
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Figure 12. 4-Phase Evaluation Board Schematic, Part 3
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ADDITIONAL INFORMATION
TECHNICAL PUBLICATIONS:
Technical Library: www.onsemi.com/design/resources/technical−documentation
onsemi Website: www.onsemi.com

ONLINE SUPPORT: www.onsemi.com/support
For additional information, please contact your local Sales Representative at
www.onsemi.com/support/sales

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.
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