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Introduction

The MCPF1412M06 is a 16V, 12A converter designed to deliver high power density and efficiency. This
evaluation board allows the user to evaluate the device's performance and demonstrates its key features.

Features

+ POL Module With Output Inductor Included

+ Small Size: 5.8 mm x4.9 mm x 1.7 mm

+ Continuous 12A Load Capability

« Wide Input Voltage Range: 4.5V to 16V

+ Adjustable Output Voltage: 0.6V to 1.8V

+ No External Compensation Required

+ Programmable Operation Using I2C and PMBus™
« Enable Input, Programmable Undervoltage Lockout (UVLO) Circuit
+ Power-Good Indicator

+ Built-in Protection Features

* Operating Temperature From -40°C to +125°C

+ Lead-Free and Halogen-Free

+ Compliant With EU REACH and RoHS


https://microchip.com

Kit Contents
The MCPF1412M06 Evaluation Board kit includes:
+ MCPF1412M06 Evaluation Board

Figure 1. MCPF1412MO06 Evaluation Board (Top View)
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1. Setup and Configuration
The following sections explain how to start and configure the board.
+ Connection to the Evaluation Board
* Headers, Connectors, Jumpers
+ Programming/Debugging
+ Hardware Description

1.1. Connection to the Evaluation Board

Connect a standard 12V power supply and a DC electronic load to the evaluation board as shown
in Figure 1-1. For 12C and/or PMBus communication with the MCPF1412M06 device, an optional
MCP2221A breakout board (sold separately) can also be connected as shown. After confirming that
all jumpers are set to the desired positions, power on the supply first, followed by the load. Adjust
the load current as needed.

Figure 1-1. Basic Board Connections
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1.2. Headers, Connectors, Jumpers

The MCPF1412MO06 evaluation board includes several jumpers and test points that allow users to
modify the board's functionality. These include:
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« J3: This jumper selects the termination voltage source for the I12C bus. In the “VCC” position, the
12C bus is terminated using the on-board 5V regulator and on-board resistors (R4 and R5). In
the "Ext." position, an external voltage source—applied at the "External Bus" test points (TP5
and TP6)—is used for termination, still utilizing the on-board resistors. If on-board termination
resistors are not required, they may be removed, provided that appropriate termination is
available elsewhere on the I12C bus.

+ J6: This jumper configures the termination for the SYNC pin on the MCPF1412M06. If the SYNC
function is not in use, the jumper should remain in the "GND" position. Setting the jumper to
"VCC" pulls the SYNC pin to VCC through a 4.99 kQ resistor (R9), suitable for driving the SYNC
pin with an open-collector or open-drain output. Removing the jumper allows the SYNC pin to
float, in which case it must be driven externally. Test points TP15 and TP16 are provided for this
purpose.

+ J8: This jumper allows selection of one of three preconfigured output voltages: 1.2V, 1.0V, or 850
mV. The selected position connects the appropriate biasing resistor to a voltage divider, which
is then connected to the FB pin of the MCPF1412M06. Removing the jumper disconnects the
voltage divider biasing resistor, resulting in the FB pin being connected to the output voltage
through a resistance. In this configuration, the output voltage can be adjusted directly using
PMBus commands or register values.

« J9: This jumper is used to select the offset applied to the base 12C and PMBus addresses for
communication. By default this jumper is in the “0” position, resulting in an 12C address of 0x08
and a PMBus address of 0x70. Offsets up to OxF (15 decimal) can be selected by changing
the jumper position. The base addresses are stored in register 0x21 (I2C_BASE for 12C and
PMBUS_BASE for PMBus, allowing for full address space configuration.

1.3. Programming/Debugging

The MCPF1412MO06 has both an I2C register level access and a PMBus 1.3 compliant access
mechanism. For detailed information on available registers and supported PMBus commands, refer
to the MCPF1412M06 Data Sheet.

The MCPF1412MO06 features on-board non-volatile memory that can be programmed. For detailed
information, refer to the MCPF1412M06 Data Sheet.

1.4. Hardware Description

The MCPF1412MO06 evaluation board is a four-layer board with 2 oz. copper on all layers. The board
measures 100 mm x 100 mm, providing convenient handling for laboratory use. Test points are
strategically located near the relevant circuitry to facilitate accurate measurement of input and
output voltages, which is essential for efficiency evaluations, as shown in Figure 1-2.
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https://ww1.microchip.com/downloads/aemDocuments/documents/APID/ProductDocuments/DataSheets/MCPF1412M06-16V-12A-Switching-Buck-Regulator-Module-DS60001885.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/APID/ProductDocuments/DataSheets/MCPF1412M06-16V-12A-Switching-Buck-Regulator-Module-DS60001885.pdf

Figure 1-2. Efficiency Measurement Test Points
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Serial bus communication can be monitored using TP7 (“SCL") and TP8 (“SDA"), which are located
near J4, the connection point for the optional MCP2221A breakout module. The EN pin can be
externally controlled via test points TP21 and TP22, labeled “EN".
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2. Graphical User Interface (GUI)

A GUI that allows access to the individual registers is available for download in the software section
of the MCPF1412M06 product page. To use the GUI, an MCP2221A breakout module is required
(available separately as either the MCP2221A Breakout Module or MCP2221A Breakout Board USB
C. This module can be connected as shown in Figure 1-1.

Using the GUI

1. Power on the evaluation board using the input power supply.
2. Launch the GUI application.

The GUI program will automatically detect and connect to the MCPF1412M06 device and begin
communication. At the top of the window is a check box labeled “Check connection status
periodically.” When checked, the GUI will periodically send write commands to verify the connection
status. If the MCPF1412M06 becomes disconnected or is powered down while this option is
selected, the GUI will detect the disconnection in the status bar at the bottom of the application
window. Once the device is reconnected or powered up, the GUI will automatically re-establish
communication.

Clicking the “Read All" button will read all values in the relevant section. Clicking the “Write All"
button will write all displayed values to the MCPF1412M06. Within the GUI, register bits are color-
coded as follows:

* Green: Read/Write access
« Red: Reserved or unused bits
+ Grey: Read-only access
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https://www.microchip.com/en-us/product/MCPF1412
https://www.microchip.com/en-us/development-tool/ADM00559
https://www.microchip.com/en-us/development-tool/BB62Z76A
https://www.microchip.com/en-us/development-tool/BB62Z76A

Figure 2-1 illustrates the register access page of the GUI. From this page, all device registers can be
accessed and, where permitted, modified. The left side of the screen displays decoded information
for key registers, which can be read or written using the associated controls. On the right side,
individual registers can be accessed directly at the bit level (using the bar at the top) or by entering
hexadecimal values in the adjacent cells. A running log of device communication is displayed at the
bottom of the window. In the top right corner, the “Status” section includes a “Read automatically”
checkbox, which, when selected, will periodically update the values shown in the “Status” area.

Figure 2-1. MCPF1412MO06 EVB GUI — Register Access Tab
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Figure 2-2 illustrates the PMBus access section of the GUI, where all supported PMBus commands
can be accessed. The left side of the screen displays a list of available PMBus commands. Selecting
a command from this list populates the right side of the window with controls for configuring

and executing that command. At the top of the window, there are buttons to read from or write

to the selected command. Some PMBus commands do not require data and simply instruct the
MCPF1412MO06 to perform a specific action. In these cases, clicking the Write button will send the
command to the device and initiate the corresponding action.

Figure 2-2. MCPF1412M06 EVB GUI — PMBus Tab
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3.
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Figure 3-1. Schematic
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Figure 3-2. Top Silk
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Figure 3-4. Top Copper
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Figure 3-6. Layer 2
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Bill of Materials (BOM)

Table 4-1. Bill of Materials (BOM)

C1,C2,C3
1 c4
1 c5
2 Ce, C7
1 c8

4 C9, C10, C11, C12

0 C13,C14

1 C15

4 11,)2,)5,)7

2 13,16

1 J4

1 18

1 19

4 JP1, JP2, JP3, JP4
1 R1

2 R2, R6

4 R3, R4, R5, R9
1 R7

1 R8

2 R10, R18

1 R11

1 R12

1 R13

1 R14

1 R15
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Capacitor, Ceramic, 22 pF, 35V, 20%,
X5R, SMD, 0805

Capacitor, Aluminum, 220 pF, 25V,
20%, SMD, G

Capacitor, Ceramic, 1 pF, 25V, 20%,
X5R, SMD, 0603

Capacitor, Ceramic, 2.2 pF, 16V, 80%,
Y5V, SMD, 0603

Capacitor, Ceramic, 0.1 pF, 16V, 10%,
X7R, SMD, 0603

Capacitor, Ceramic, 47 pF, 6.3V, 20%,
X5R, SMD, 0603

Capacitor, Ceramic, 47 pF, 6.3V, 20%,
X5R, SMD, 0603

Capacitor, Ceramic, 220 pF, 50V, 5%,
NPO, SMD, 0603

Connector, Terminal, 15A, Female, 1x1,

TH, Vertical

Connector, HDR-2.54, Male, 1x3, Gold,
5.84 MHz, TH, Vertical

Connector, HDR-2.54, Male, 1x6, Gold,
5.84 MHz, TH R/A

Connector, HDR-2.54, Male, 2x3, Gold,
5.84 MHz, TH

Connector, HDR-2.54, Male, 2x16,
Gold, 5.84 MHz, TH

Mechanical Jumper, HW, 2.54 mm, 1x2

Resistor, Thick Film, 2.7Q, 1%, 1/10W,
SMD, 0603, AEC-Q200

Resistor, Thick Film, 49.9 kQ, 1%,
1/10W, SMD, 0603

Resistor, Thick Film, 4.99k, 1%, 1/10W,
SMD, 0603

Resistor, Thick Film, 12.7k, 1%, 1/10W,
SMD, 0603, AEC-Q200

Resistor, Thick Film, 0Q, 1/10W, SMD,
0603, AEC-Q200

Resistor, Thick Film, 4.12 kQ, 1%,
1/10W, SMD, 0603, AEC-Q200

Resistor, Thick Film, 3.92 kQ, 1%,
1/10W, SMD, 0603

Resistor, Thick Film, 5.9 kQ, 1%, 1/10W,

SMD, 0603

Resistor, Thick Film, 9.76 kQ, 1%,
1/10W, SMD, 0603

Resistor, Thick Film, 1.13 kQ, 1%,
1/10W, SMD, 0603

Resistor, Thick Film, 1.87 kQ, 1%,
1/10W, SMD, 0603

TDK Corporation
Waurth Elektronik
TDK Corporation
Yageo Corporation
Taiyo Yuden Co.,
Ltd.

Kyocera AVX®
Kyocera AVX®
KEMET

Keystone®

Electronics Corp.

Amphenol ICC
(FCI)

FCl

Wiirth Elektronik
Sullins Connector
Solutions

FCI
Vishay® Dale

Panasonic® - ECG
Panasonic® - ECG
Panasonic® - ECG
Stackpole

Electronics, Inc.

Stackpole
Electronics, Inc.

Panasonic® - ECG
Panasonic® - ECG
Panasonic® - ECG
ROHM

Semiconductor

Panasonic® - ECG

C2012X5R1V226M125AC

875075561008

C1608X5R1E105M080AC

CC0603ZRY5V7BB225

EMK107B7104KA-T

06036D476MAT2A

06036D476MAT2A

C0603C221J5GACTU

7701

68000-103HLF

68016-106HLF

61300621121

PRPCO16DFBN-RC

63429-202LF
CRCWO06032R70FKEA

ERJ-3EKF4992V

ERJ-3EKF4991V

ERJ-3EKF1272V

RMCF0603ZTOR0OO

RMCFO603FT4K12

ERJ-3EKF3921V

ERJ-3EKF5901V

ERJ-3EKF9761V

MCRO3ERTF1131

ERJ-3EKF1871V



Table 4-1. Bill of Materials (BOM) (continued)

R16
1 R17
1 R19
1 R20
1 R21
1 R22
1 R23
1 R24
1 R25
1 R26
1 R27
1 R28

9 TP1, TP2, TP4, TP9,

TP14, TP16, TP17, TP20,

TP22
4 TP3, TP5, TP13, TP19

1 TP6

3 TP7, TP8, TP18

3 TP11, TP15, TP21

1 U1
1 PCB1
1 PCBA1
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Resistor, Thick Film, 2.61 kQ, 1%,
1/10W, SMD, 0603

Yageo Corporation

Resistor, Thick Film, 3.4 kQ, 1%, 1/10W, Panasonic® - ECG

SMD, 0603

Resistor, Thick Film, 4.87 kQ, 1%,
1/10W, SMD, 0603

Resistor, Thick Film, 5.62 kQ, 1%,
1/10W, SMD, 0603

Resistor, Thin Film, 6.34 kQ, 0.1%,
1/10W, SMD, 0603, AEC-Q200

Resistor, Thick Film, 7.15 kQ, 1%,
1/10W, SMD, 0603

Resistor, Thick Film, 7.87 kQ, 1%,
1/10W, SMD, 0603

Resistor, Thick Film, 8.66 kQ, 1%,
1/10W, SMD, 0603

Resistor, Thick Film, 9.31 kQ, 1%,
1/10W, SMD, 0603

Resistor, Thick Film, 10.2 kQ, 1%,
1/10W, SMD, 0603

Resistor, Thick Film, 11 kQ, 1%, 1/10W,

SMD, 0603, AEC-Q200

Resistor, Thick Film, 12.1 kQ, 1%,
1/10W, SMD, 0603

Connector, TP, Loop, Black, TH
Connector, TP, Loop, Red, TH
Connector, TP, Loop, Brown, TH
Connector, TP, Loop, Orange, TH
Connector, TP, Loop, Blue, TH
Analog Switcher Buck, 0.6-1.8V,
Point-of-Load, 5.8 x 4.9 LGA

Printed Circuit Board (PCB)
PCB Assembly

Yageo Corporation
Panasonic® - ECG
Panasonic® - ECG
Panasonic® - ECG
Yageo Corporation
Yageo Corporation
Panasonic® - ECG
Yageo Corporation
Vishay® Dale
Panasonic® - ECG

Keystone®
Electronics Corp.

Keystone®
Electronics Corp.

Keystone®
Electronics Corp.

Keystone®
Electronics Corp.

Keystone®
Electronics Corp.

Microchip
Technology Inc.

RCO603FR-072K61L

ERJ-3EKF3401V

RCO603FR-074K87L

ERJ-3EKF5621V

ERA-3AEB6341V

ERJ-3EKF7151V

RTO603FREQ77K87L

RCO603FR-078K66L

ERJ-3EKF9311V

RCO603FR-0710K2L

CRCW060311KOFKEA

ERJ-3EKF1212V

5011

5010

5125

5013

5127

MCPF1412M06

04-12466-R1
02-01409-R1



5. Performance
This section provides specific operation waveforms and graphs. Refer to the MCPF1412M06 Data

Sheet (DS60001885) for more information.

Figure 5-1. Typical Efficiency (PVIN = 12V, Vgy1 = 1.0V)
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Figure 5-2. Typical Power Loss (PVIN = 12V, Vo1 = 1.0V)
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Figure 5-4. Startup (No Load) Figure 5-5. Startup (12A Load)
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Figure 5-10. Thermal Image (V|y = 12V, Vour = 1.2V,
lout = 12A)
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6. Revision History

B 712025 Updated evaluation board part number.
A 6/2025 Initial release of this document.
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7. References

Table 7-1. Recommended Reading

_ Document Title Literature Number Available

Microchip Technology Inc. MCPF1412M06 - 16V, 12A DS60001885 MCPF1412MO06 Data Sheet
Switching Buck Regulator
Module

Microchip Technology Inc. MCP2221A - USB 2.0 to 12C/ DS20005565 MCP2221A Data Sheet
UART Protocol Converter with
GPIO

Microchip Technology Inc. MCP2221A Product Page — MCP2221A
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https://ww1.microchip.com/downloads/aemDocuments/documents/APID/ProductDocuments/DataSheets/MCPF1412M06-16V-12A-Switching-Buck-Regulator-Module-DS60001885.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/APID/ProductDocuments/DataSheets/MCP2221A-Data-Sheet-20005565E.pdf
https://www.microchip.com/en-us/product/MCP2221A

Microchip Information

Trademarks

The “Microchip” name and logo, the “M" logo, and other names, logos, and brands are registered
and unregistered trademarks of Microchip Technology Incorporated or its affiliates and/or
subsidiaries in the United States and/or other countries (“Microchip Trademarks"). Information
regarding Microchip Trademarks can be found at https://www.microchip.com/en-us/about/legal-
information/microchip-trademarks.

ISBN: 979-8-3371-1580-1

Legal Notice

This publication and the information herein may be used only with Microchip products, including

to design, test, and integrate Microchip products with your application. Use of this information

in any other manner violates these terms. Information regarding device applications is provided
only for your convenience and may be superseded by updates. It is your responsibility to ensure
that your application meets with your specifications. Contact your local Microchip sales office for
additional support or, obtain additional support at www.microchip.com/en-us/support/design-help/
client-support-services.

THIS INFORMATION IS PROVIDED BY MICROCHIP “AS IS”. MICROCHIP MAKES NO REPRESENTATIONS
OR WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY

OR OTHERWISE, RELATED TO THE INFORMATION INCLUDING BUT NOT LIMITED TO ANY IMPLIED
WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR A PARTICULAR
PURPOSE, OR WARRANTIES RELATED TO ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL, OR
CONSEQUENTIAL LOSS, DAMAGE, COST, OR EXPENSE OF ANY KIND WHATSOEVER RELATED TO THE
INFORMATION OR ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS BEEN ADVISED OF THE
POSSIBILITY OR THE DAMAGES ARE FORESEEABLE. TO THE FULLEST EXTENT ALLOWED BY LAW,
MICROCHIP'S TOTAL LIABILITY ON ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION OR

ITS USE WILL NOT EXCEED THE AMOUNT OF FEES, IF ANY, THAT YOU HAVE PAID DIRECTLY TO
MICROCHIP FOR THE INFORMATION.

Use of Microchip devices in life support and/or safety applications is entirely at the buyer’s risk,

and the buyer agrees to defend, indemnify and hold harmless Microchip from any and all damages,
claims, suits, or expenses resulting from such use. No licenses are conveyed, implicitly or otherwise,
under any Microchip intellectual property rights unless otherwise stated.

Microchip Devices Code Protection Feature
Note the following details of the code protection feature on Microchip products:

+ Microchip products meet the specifications contained in their particular Microchip Data Sheet.

« Microchip believes that its family of products is secure when used in the intended manner, within
operating specifications, and under normal conditions.

« Microchip values and aggressively protects its intellectual property rights. Attempts to breach the
code protection features of Microchip products are strictly prohibited and may violate the Digital
Millennium Copyright Act.

+ Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its
code. Code protection does not mean that we are guaranteeing the product is “unbreakable”.
Code protection is constantly evolving. Microchip is committed to continuously improving the
code protection features of our products.
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https://www.microchip.com/en-us/about/legal-information/microchip-trademarks
https://www.microchip.com/en-us/about/legal-information/microchip-trademarks
https://www.microchip.com/en-us/support/design-help/client-support-services
https://www.microchip.com/en-us/support/design-help/client-support-services
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