mulRata

INNOVATOR IN ELECTRONICS

PE25203 Evaluation Kit (EVK)
User’s Manual

4A High Efficiency 5.7-15V Front-End DC-DC Converter

‘ @
mulata =
GND1

INNOVATOR IN ELECTRO!“CS
1
N (N
e) (N mooe

ENARLE
H) - 2 °

L=
H

3,) 2O
2,J0€D
YD N

+

—

= EEAAR)
a SEAER
D s n -
(@) :
|

D-L)
LED) |= Leo Enable
On = Good| (ast |5 = .\
Off= Fault |Pgood |*¥——

Q4v-0 & -l

> GNDS
R2 = Frequency tune :ngsg?f b‘:;::‘: d6

- with auto C/0

http://www.murata.com/products/power

Copyright ©2021 Murata Manufacturing Co., Ltd. and pSemi Corporation, a Murata Company. All rights reserved.
DOC-102909-2 (05/2021)

Page 1 of 11



PE25203 EVK User’s Manual

INNOVATOR IN ELECTRONICS High EfﬁCiency Front-End DC-DC Converter

Introduction

The PE25203 is an ultra-high efficiency front-end charge pump that is configurable to divide down an input
voltage by two or three and deliver up to 4A output at up to 99% peak efficiency. The PE25203 supports an input
voltage range of 5.7V to 15V and is available in a WLCSP package.

The PE25203 evaluation kit (EVK) is intended and made available for evaluation and testing purposes only.

Evaluation Kit Overview

The PE25203 evaluation kit (EVK) is a hardware platform that allows customers to easily test the charge pump
converter. The PE25203 EVK can be operated in different modes. The table below provides an overview of the
electrical parameters of the PE25203 evaluation kit (EVK), please see datasheet for more details.

REFERENCE = DESCRIPTION  CONDITIONS | M | MAX UNITS
Vin+ Input Voltage, in divide 8.4 15 \Y,
by 3 mode
Vin+ Input Voltage, in divide 5.7 10 \%
by 2 mode
lout Output current 4 A
Fsw Switching frequency Fixed 200 1000 KHz
Frequency
Cycle skip 3.5 1000 KHz

Evaluation Kit User’s manual Overview

The PE25203 evaluation kit (EVK) user’'s manual includes information about the hardware required to control and
evaluate the functionality of the DC-DC converter.

Evaluation Kit Contents and Requirements
Kit Contents
The PE25203 EVK includes the following hardware required to evaluate the DC-DC converter.

QUANTITY  DESCRIPTION
1 PE25203 DC-DC converter evaluation board assembly (EK25203-01)

Hardware Requirements

In order to evaluate the performance of the evaluation board, the following equipment is required:
B Bench DC power supply

DC load (power resistors or electrical load)

4 High accuracy digital multi-meters

Four-channel oscilloscope with probes (optional to view waveforms)

DC test leads
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Caution: The PE25203 DC-DC converter EVK contains components that might be damaged by exposure to
voltages in excess of the specified voltage, including voltages produced by electrostatic discharges. Handle the
board in accordance with procedures for handling static-sensitive components. Avoid applying excessive voltages
to the power supply terminals or signal inputs or outputs.

When connecting the EVK to the source power supply, ensure the power supply is off. Connecting the EVK to a
live power supply unit may cause failures.

Quick Start Guide

Quick Start Overview

The evaluation board is designed to ease customer evaluation of the PE25203 DC-DC converter. This section
guides you through configuring the hardware and the startup procedures.

Evaluation Board Overview

The evaluation board is designed to ease customer evaluation of Murata’s products. The board contains:
B Input/output terminals
B PCB headers

B Sense points

Input/Output terminals
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Figure 1. PE25203 Evaluation Board Assembly.

http://www.murata.com/products/power

Copyright ©2021 Murata Manufacturing Co., Ltd. and pSemi Corporation, a Murata Company. All rights reserved.
DOC-102909-2 (05/2021) Page 3 of 11



PE25203 EVK User’s Manual

INNOVATOR IN ELECTRONICS High Efficiency Front-End DC-DC Converter

PCB headers

The PE25203 evaluation kit (EVK) has two types of PCB headers. 3-way PCB headers are used to configure the
EVK. 2-way PCB headers are used to enhance the functionality of the EVK.

Configuration PCB headers
H2 and H3 PCB headers settings are loaded at IC power up. If H2 are changed during operation, the system needs
to be disabled and then enable to allow the IC to load the new settings. H3 can be changed while the system is

power up and during operation.

Table 1 provides information about each PCB header and figure 2 shows how to use a jumper to set the PCB header
in HIGH or LOW position.

HEADER | SIGNALNAME  FUNCTION ' HIGH LOW
H1 ENABLE Allows the system to operate. Enable Disable
H2 FF/CS Select charge pump clock Fixed Cycle skip
mode. Frequency
H3 MODE Selects the charge pump Divide by 2 Divide by 3
voltage division ratio.

Table 1. 3-way PCB headers information.

Figure 2. 3-way PCB header configuration settings example.

Functionality PCB header

2-way PCB headers are optional to use, their main purpose is to add extra functions to the evaluation kit (EVK). To
use any of the functions describe in the table below, a jumper should be used to ensure the signal path is not left
open.
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H4 EXT VDD External VDD supplied by the customer. The part does not need

this to be supplied to operate, but if externally applied, it can
increase the system efficiency.

H5 AUTO div EN Enable auto division ratio.
H6 AUTO div EN Connects Enable auto division ratio output to the MODE pin.
H7 PGOOD On-board LED indicator for PGOOD.

Table 2. 2-way PCB header information.

Sensing points

Table 2 includes all the test points (TP) that can be found in the PE25203 evaluation kit (EVK). The aim of each TP
is to facilitate users the capture of waveforms from critical signals,

To make accurate measurements from input and output voltages, it is critical to use the SO and Sl test points already
included in the PE25203 evaluation kit (EVK).

TEST POINT ‘ DESCRIPTION

EN Status of the enable signal

MODE Status of the mode signal

FF Status of the charge pump clock mode (Fixed Freq or Cycle Skip).
+SO Positive TP to measure Vout

-SO Negative TP to measure Vout

+SlI Positive TP to measure Vin

-Sl Negative TP to measure Vin

EXT VDD Positive TP to measure EXT VDD

GND2 — GND5 GND reference TP

Table 3. Test point description.

EVK Connection

Connect the EVK and the measuring equipment as shown in the example below.
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Figure 3. EVK Connection Example.

Connections for only voltage measurements.

Output Voltage Input Voltage

Electronic

Load

- OUTPUT +
- INPUT +

PE25201 Rev 4
High Eff boord
with outo C/0

Figure 4. PE25203 EVK connection to measure voltage.
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Connections for voltage and current measurements

Output Current Output Voltage Input Voltage Input Current

;;
RV cA@ fjus; ol
(&

Electronic
Load

- INPUT +

PE25201 Rev 4
High Eff boord
with outo C/0

Figure 5. PE25203 EKV connections to measure voltage and current.
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Hardware Operation
The general guidelines for operating the hardware evaluation board are listed in this section. Follow the steps below
to configure the hardware properly to achieve an optimal performance.

1. Before powering up the EVK, H1 and H3 PCB header must be set. Figure 6 is used as an example, H2 in fixed
frequency mode, H1 in enable position and H3 in divide by 2 mode. (Not extra functions are being implemented).

2. Ensure all power and sensing connections are done correctly. Try to minimize the length of the wires.

3. Apply input voltage.
4. Apply load current after output startup.

nable
Fixed Frequency
Divide by 2

RS

vOU'|

PE25201 Rev 4 H2 & HS5 short
High Eff board = 12C enable
with outo C/0

Figure 6. Configutation Jumpers Position.

EVK Startup
When starting the EVK, be sure to start it with no load.

If the EVK is started with a load, it may not start due to the soft start current limit.
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Changing switching Frequency R2
The EVK default frequency is set to 200 KHz, however if the user requires to test the EVK at different frequencies,
the tables below are provided as guidance to help selecting a resistor value for the required switching frequency.

Resistance 187kQ 249kQ 332kQ 402kQ 499kQ

Frequency 500kHz 400kHz 300kHz 250kHz 200kHz
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Figure 7. R2 Location

Technical Resources

Additional technical resources are available by contacting Sales at https://www.murata.com/contactform. These
include the product specification datasheet, zip file, evaluation kit schematic and bill of materials, material declaration
form and PC-compatible software file. Trademarks are subject to trademark claims.
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Notices
A CAUTION

Limitation of Applications

Please contact us before using our products for the applications listed below which require especially high
reliability for the prevention of defects which might lead to damage to life, body or property.

Aircraft equipment

Aerospace equipment

Undersea equipment

Power plant control equipment

Surgical implants

Transportation equipment (vehicles, trains, ships, etc.)
Traffic signal equipment

Disaster prevention / crime prevention equipment

Application of similar complexity and/or reliability requirements to the applications listed in the above

A Note

1. Please make sure that your product has been evaluated and confirmed to your specifications when our
product is used in your product.

2. Allthe items and parameters in this approval sheet for product specification are based on the premise that
our product is used for the purpose, under the condition and in the environment agreed upon between you
and us. You are requested not to use our product in a manner deviating from such agreement.

3. If you have any concerns about materials other than those listed in the RoHS directive, please contact us.

4. Be sure to provide an appropriate fail-safe functionality in your product to prevent secondary damage that
could be caused by the abnormal function or failure of our product.

5. Do not allow our product to be exposed to excess moisture under any circumstances.
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Sales Contact

For additional information, contact Sales at https://www.murata.com/contactform.

Disclaimers

The information in this document is believed to be reliable. However, Murata and its affiliates do not assume
any liability for the use of this information or use of this product. Use shall be entirely at the user’s own risk. No
patent rights or licenses to any circuits described in this document are implied or granted to any third party.
Further, Murata and its affiliates do not assume any liability for damages, including consequential or incidental
damages, arising out of the use of this product by customer or any third party in any application for any
purpose.

Patent Statement

The products described herein are protected under one or more U.S. patents as further described at:
patents.psemi.com

Copyright and Trademark

2021 Murata Manufacturing Co., Ltd. and pSemi Corporation, a Murata Company. All rights reserved.

and the Life and Safety Critical Application Sales Policy.
Refer to: https://power.murata.com/en/requirements

f This product is subject to the following operating requirements

Murata Manufacturing Co., Ltd makes no representation that the use of its
products in the circuits described herein, or the use of other technical
information contained herein, will not infringe upon existing or future patent
rights. The descriptions contained herein do not imply the granting of licenses
to make, use, or sell equipment constructed in accordance therewith. Spec
and cautions are subject to change without notice.

© 2021 Murata Manufacturing Co., Ltd
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