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Product Description

The PE25208 is an ultra-high efficiency charge pump
IC that is configurable to divide down an input voltage
by two or three and delivers up to 10A with peak
efficiency up to 98.2%. The PE25208 can also be
used in parallel to increase output power.

The PE25208 supports an input voltage range of 18V
to 45V in divide-by-2 mode and 18V to 60V in divide-
by-3 mode. The PE25208 is primarily used as a front-
end converter to convert the USB PD EPR input to a
lower voltage for downstream charger circuit with
improved overall system efficiency.

The PE25208 comes in an 8.095 mm x 4.095 mm
148-pin WLCSP package. The pinout is specially
designed to be fully compatible with Type Ill PCB
design.

Features

B Proprietary architecture enables industry-leading
efficiency in an ultra-compact footprint and low-
profile solution

B Parts can be operated in parallel for higher output
power

B Input voltage range of 18V to 60V supports USB
PD EPR input and custom AC-DC bricks

B Peak efficiency of 98.2%
B Selectable divide-by-3 or divide-by-2 mode

B Fully protected with input under-voltage, output
short circuit detection and thermal shutdown fault
detection

B Low EMI fixed-frequency operation under heavy
load conditions

Applications

B Ultrabooks/notebook computers
B Portable workstations
B Gaming laptops
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Figure 1. PE25208 Typical Efficiency vs. IOUT at 48V Divide-
by-3 and 36V Divide-by-2 Parallel Operations
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Figure 2. PE25208 Typical Application Circuit
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Typical Application Circuit
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Figure 3 shows the application circuit for the PE25208 in single-IC operation.
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Figure 3. PE25208 Application Circuit in Single Operation
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Figure 4 shows the application circuit for the PE25208 in parallel ICs operation.
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Figure 4. PE25208 Application Circuit in Parallel ICs Operation
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Applications Information

Application Schematic

An example of the PE25208 single-IC application schematic is shown in Figure 5. An example of the PE25208 dual-
IC application schematic is shown in Figure 6. Refer to the recommended components in Table 1 for single-IC
application and Table 2 for dual-IC application.
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Figure 5. PE25208 Single-IC Application Schematic
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Figure 6. PE25208 Dual-IC Application Schematic

http://www.murata.com/products/power
Copyright ©2024 Murata Manufacturing Co., Ltd. and pSemi Corporation, a Murata Company. All rights reserved.
DOC-108391-2 (02/2024) Page 5 of 12




PE25208

Document Category: Product Brief

48 Vin Divide-by-2- and -3, 10A Charge Pump, Capacitor Divider
INNOVATOR IN ELECTRONICS

Recommended Components
Examples of the standard components are shown in Table 1. PE25208 Single-IC Recommended Components

1 referencing to the application schematic in Figure 5 for PE25208 single IC application. Table 2 referencing to the
application schematic in Figure 6 for PE25208 dual IC application. Components must be chosen by referring to
system requirements such as voltage, temperature, etc. The information in this table is under evaluation and subject
to change.

REFERENCE VALUE DESCRIPTION MANUFACTURER PART NUMBER
%11” %25 %% 10 uF ?gj;gfolx/'?(p?g"; ;zpadtor Murata GRM32EC72A106KE05
C13, C14 10 pF '1”0‘)””; ?gg\a/")i(t;rs 1210 Murata GRM32EC72A106KE05
c11,C12 1uF '1”“p;t1ggsa;i7tgr0805 Murata GRM21BC72A105KE01
C7,C10 22 uF \2/_2EFa;gVE;(;F—{\gagzcapaCitors Murata GRM155R61E225ME15
c8, C9 22 uF ;’_’;&agg\c)t;;R 0603 Murata GRM188R61H225ME11
g%zggézg;g 10 WF Y&};gg@‘fggog 505 Murata GRM21BR61H106KE43

L1, L2 330nH | VX Inductor Cyntec HTEL25201B-R33MXR-01

100nH 8A 9 MOHM SMD

FREQ Resistor .
R1 357 kQ 357kQ 1% 1/10W 0603 Panasonic ERJ-3EKF3573V

PGATE to VIN Resistor .
R2 160 kQ 160kQ 5% 1/10W 0603 Panasonic ERJ-3GEYJ164V

PGOOD Pull Up Resistor

R3 10 kQ 10kQ 1% 1/10W 0603 Panasonic ERJ-3EKF1002V
Q1? P-Channel Power FET
U1 pE25208 | High Voltage Divide-by-2/3 Murata PE25208A-R

Charge Pump

Notes:
1. Q1 external P-channel FET is optional.
2. Minimum required VOUT capacitance is 47 uF. Maximum VOUT capacitance is up to 1 mF.

Table 1. PE25208 Single-IC Recommended Components
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REFERENCE VALUE DESCRIPTION MANUFACTURER PART NUMBER
C101, C102,
C103, C104,
C105, C106, Charge Pump Fly Capacitor
C201, C202. 10 uF 10uF 100V X7S 1210 Murata GRM32EC72A106KEQ5
C203, C204,
C205, C206
Input Capacitor
C13,C14 10 uF 10uF 100V X7S 1210 Murata GRM32EC72A106KE05
C111, C112, Input Capacitor
c211, C212 1 uF 14F 100V X7S 0805 Murata GRM21BC72A105KEO01
C107, C110, VDD and EXT_VDD Capacitors
C207, C210 2.2 uyF 2.2F 25V X5R 0402 Murata GRM155R61E225ME15
C108, C109, VX Capacitor
C208, C209 2.2 yF 2.2uF 50V X5R 0603 Murata GRM188R61H225ME 11
C121, C122,
C123, C124, VOUT Capacitor
C221. C222. 10 uF 10uF 50V X5R 0805 Murata GRM21BR61H106KE43
C223, C2242
L101, L102, L201, VX Inductor
1202 330 nH 100nH 8A 9 MOHM SMD Cyntec HTEL25201B-R33MXR-01
FREQ Resistor .
R101, R203 357 kQ 357kQ 1% 1/10W 0603 Panasonic ERJ-3EKF3573V
PGATE to VIN Resistor .
R102, R202 160 kQ 160KQ 5% 1/10W 0603 Panasonic ERJ-3GEYJ164V
PGOOD Pull Up Resistor .
R3 10 kQ 10kQ 1% 1/10W 0603 Panasonic ERJ-3EKF1002V
Q1' P-Channel Power FET
U1, U2 PE25208 | High Voltage Divide-by-2/3 Murata PE25208A-R
Charge Pump
Notes:
1. Q1 external P-channel FET is optional.
2.  Minimum required VOUT capacitance is 47 uF. Maximum VOUT capacitance is up to 1 mF.

Table 2. PE25208 Dual IC Recommended Components
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Evaluation Board
Figure 7 shows the PE25208 dual-IC evaluation board.
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Figure 7. PE25208 Dual-IC Evaluation Board
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Order Codes
ORDER CODES DESCRIPTION | PACKAGING | SHIPPING METHOD |
PE25208A-R PE25208 DC-DC converter WLCSP 5000 unit/T&R
PE25208A-V PE25208 DC-DC converter WLCSP 250 unitT&R

(Not for production use)

Table 3. Order Codes
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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.

2.

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

All the 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.

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

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.

Do not allow our product to be exposed to excess moisture under any circumstances.
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Document Categories

Advance Information

The product is in a formative or design stage. The datasheet contains design target specifications for product
development. Specifications and features may change in any manner without notice.

Preliminary Specification

The datasheet contains preliminary data. Additional data may be added at a later date. Murata reserves the right to
change specifications at any time without notice in order to supply the best possible product.

Product Specification

The datasheet contains final data. In the event Murata decides to change the specifications, Murata will notify
customers of the intended changes by issuing a CNF (Customer Notification Form).

Product Brief

The datasheet contains summary product information.

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
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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.
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