
15,815,8 0,00

8,0

TDK Corporation

Communication Devices Business Group • µPOL

Q2 2025

µPOL Chip-Embedded DC-DC Power Modules

Introduction: 
FS1525 – 25A Chip Embedded Power Module, Stackable to 200A+

Tony Ochoa

Director 

TDK POL Group



uPOL  Chip-Embedded DC-DC Power Modules © TDK Corporation  2023

15,815,8 0,00

8,0

5,60

Best in Class:  Size, Power Density & Performance

Applications:
o AI Edge Computing
o Telecom and networking applications 
o Data Center applications 
o Edge Computing
o Optical applications
o Storage applications 
o Industrial applications 
o Medical imaging
o Distributed point-of-load power architectures 
o Computing voltage regulation 
o Power for AI ASICs or SoCs
o Power FPGAs/SoCs
o Power Density form factors:  PCIe, 1U-3U, VPX, 

SMARC, Other
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µPOL Chip-Embedded DC-DC Power Modules
   Completely Integrated Solution

IC+Driver+

MOSFET

Inductor

Embedded 

Package 

(SESUB)

+

+

Local 

Bypass

+

Controller, driver, MOSFETs and digital core 

are monolithically integrated within a single IC.  

Short signal paths enable high frequency 

operation and minimize parasitic inductance

Custom inductor to exactly match the Q 

requirements of FETs and drivers which 

lowers interconnect and power losses

Boot and Vcc capacitors are integrated as part 

of the total power solution

Semiconductor Embedded in SUBstrate 

package reduces size, eliminates wire bonds 

& enhances thermal performance

✓  TDK Component Quality

         - Entire BOM supplied by TDK
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Vertical Power – Scalable: 1A to 200A+

No airflow

25A @ 90C; 20A @ 105C

ƟJA = 10.5 °C/W

ƟJB = 1.4 °C/W

• x2 to x4 

     Higher power density

      Over competitors

• Excellent thermal derating

         performance
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Vertical Power solution using TDK POL
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New Products

FS1525
25A Current Sharable Power Module

• Best in Class Size & Current Density:  

6.8mm x 7.6mm x 3.8mm height

• Stackable up to 8-phase:  25A to 200A

➢ Vin:  4.5V to 16V

➢ Vout:  0.6V to 1.8V

• Iout:  25A

• PMBus/I2C Telemetry

FS3303

FS1606A, FS1604A, FS1603A, FS1006, 

FS1003
6A/4/3A Power Module (see datasheet for specifics)

• Best in Class in Size with Telemetry

• 3.3mm x 3.3mm x 1.35mm height

• Vin:  4.5V to 16V

• Vout:  0.6V to 5.0V

• I2C Telemetry

Sampling

DR4 June 2025

Production July 2025

Released

FS3303 & FS3305
3A & 5A Power Module

• 2.5mm x 2.5mm x 1.2mm height

• Vin= 2.7V and 6V

• Output Vout  Range=0.4V to 3.3V

Sampling…
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Improved Thermal Design with Chip Embedded

Embedded Silicon = Thermal Performance
• Silicon IC is surrounded by copper

ՓJB  = 1.4°C/W (FS1525)

Design Tip:
• Excellent thermal performance without airflow at higher 

temperature deratings
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Best in Thermal Derating 

for Size and Height

Thermal IcePAK 

Models Available

FS1525 Thermal Derating
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Best in Thermal Derating 

for Size and Height

FS1525 Thermal Derating

ՓJB  = 1.4°C/W (FS1525)

Thermal Derating

Iout Size Height ƟJA 
ƟJ-PCB or

ƟJ-JB

TDK FS1525 25A 6.8mm x 7.6mm 3.8mm 10.5 °C/W 1.4 °C/W

MPS MPM3595-20 25A 5mm x 6mm 4.4mm 14.1 °C/W 4.8 °C/W

TI TPSM41625 25A 11mm x 16mm 4.2mm 13.8 °C/W 9.8 °C/W

ADI LTM4676A 26A 16mm x 16mm 5.01mm 10.7 °C/W 1.3 °C/W

18A @ 90C

12A @ 90C

16A @ 90C

8A @ 90C

1.8Vout, No Airflow

Iout Max @ 90C Tambient

1.8Vout No AirFlow

Iout @ 60C Tambient

25A @ 60C

18A @ 60C

23A @ 60C

20A @ 60C
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FS1525 Efficiency – 12Vin to POL
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FS1525

TDK FS1525 low spectral noise

FS1525 - 100 uVrms - AC  ripple over the frequency spectrum from to 1MHz (100MHz)
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FS1525
25A Current Sharable Power Module

Stackable up to 8-phase:  25A to 200A+

• Best in Class Size & Current Density:  

6.8mm x 7.6mm x 3.8mm height

• Vin:  4.5V to 16V

• Vout:  0.6V to 1.8V

• Iout:  25A

• PMBus/I2C Telemetry

Sampling

Pre-production Now

Production July 2025

Page 
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FS1525: CapDrive  High Current Topology

CapDrive
Switches only see ½ VIN

* Patents on AC Coupled Buck Mode by TDK

Benefits of CapDrive
• Switch voltages VIN ÷ 2

• Doubles the duty cycle

• Silicon geometry smaller

• Reduced switching losses

• Low noise

• 2Փ doubles frequency

• Natural current sharing

Design Tip:

• FS1525 operates at higher frequency per phase
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FS1525 – 25A Design – Ease of Design
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Typical FS1525 Stackable Power Modules Configuration.

25A to 200A
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FS1525 Vout Setting Options

Vout via R-divider Vout via PS pin (hardwire)

Most popular Vcore voltages

0.6V, 0.7V, 0.8V, 0.85V, 0.9V, 1.2V

Vout via I2C/PMBus

Range:  0.6V to 1.8V

Resolution:  +/-5mV steps

47.5
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FS1525 Fault and Telemetry Commands

Fault Protection

Fault Protection

Telemetry
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Leading Power Density & Size

Compact Total Solution DC-DC

✓ Engineer Samples

✓ Eval Board:  25A to 200A

✓ Reference Designs:  AMD Xilinx, Altera

✓ Simplis Design Tool Simulation

✓ Starter schematics/PCB layout: 25A-200A

✓ Thermal Modules: Ansys Thermal IcePAK 

Page 
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   Design Example: FS1525 VCC/VCCP (Vcore)

FS1525 – 25A / 0.8V.   20% step load.  100A/sec. Excellent DC and AC accuracy

  over transient response
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100A = 4 x FS1525 = 4 x 25A = 100A

      Scalable Design 25A to 100A

13.97mm x 12.7mm

27.94mm x 12.7mm

41.91mm x 12.7mm

55.88mm x 12.7mm

25A

50A

100A

75A
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200A = 8 x FS1525 = 8 x 25A = 200A

      Scalable Design 50A to 200A

✓ Scalable Design

✓ Low BoM

✓ Flexible PCB layout for 50A to 200A

✓ Excellent thermal performance

FS1525 25A  Chip Embedded

Sharable to 200A

Power Module

6.8mm x 7.6mm x 3.8mm height
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Evaluation Boards

Ordering Description Example

EV1525-0800-25A 25A FS1525 Eval

Default: Vout – 0.800V

EV1525-0800-50A 50A FS1525 Eval

Default: Vout – 0.800V

EV1525-0800-100A 100A FS1525 Eval

Default: Vout – 0.800V

TDK-PMBus-I2C dongle USB dongle for I2C/PMBus for FS1525 

using CondUIT GUI  software.

Download GUI and Manual at 

www.tdk.com/POL, see under Technical 

Support Tools.
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µPOL FS1525 Starter Designs
Speed of Design, Ease of Design

Reference Starter Designs, Bill of Materials, 

Schematics & PCB layouts all available online.

Plus Design Checklist (schematics, PCB layout)

https://www.ultralibrarian.com/partners/tdk

Pinout & 3D models

25A, 50A, 75A, 100A starter designs
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µPOL Simulation Tools

Starter Designs Models

• FS1525-25A

• FS1525-50A

• FS1525-100A

• FS1525-200A

FS1525 PDN and Modeling

Click: simulating_tdks_upol_modules.pdf

https://product.tdk.com/en/system/files/dam/doc/product/power/switching-power/micro-pol/tech_document/simulating_tdks_upol_modules.pdf


uPOL  Chip-Embedded DC-DC Power Modules © TDK Corporation  2023

15,815,8 0,00

8,0

5,60

Page 26

FS1525 FPGA/SoC Proven Design

• FS1525 for AMD Xilinx (Versal, Virtex, Kintex)

Versal VE2302 | Versal VE2302 SOM

https://www.avnet.com/americas/products/avnet-boards/avnet-board-families/versal-ve2302/ve2302-som/
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FS1525 FPGA/SoC Proven Design

• FS1525 for Agilex 50A

FS1525 is API Qualified for SmartVID on Intel Quartus
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FPGA / SoC Power Design Library

Page 

Power Tree / 

Map

Schematic/ 

BoM

Reference 

Design (DSN)

Power 

Design 

Guideline

QSPICE 

Models

Simplis 

Models

PDF PDF DSN 

(Cadence)

 schematic file 

in DSN format

PDF

 (Design 

Summary)

Zip File

 (FPGA power 

table with 

PDN power 

models by rail)

Zip File

(FPGA power 

table with 

PDN power 

models by rail)

https://www.us.tdk.com/news_center/upol/index.php
Qspice Models

https://www.us.tdk.com/news_center/upol/index.php
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TDK POL: Embedded Solution Partner & Power by FPGA/SoC Vendor & Family

Low End Mid-range High End

Embedded 

Control

ARM M0-M4

Atmel

Microsemi

AMD-Xilinx Zynq 7

Altera Cyclone, Agilex 3 

Sundance

NXP i.Mx8

Nvidia Jetson Orin

AMD-Xilinx Zynq 7

AMD-Xilinx Zynq 

US+

Microsemi Polarfire

NXP i.Mx8

Altera Agilex 5

Lattice Avant

Efinix

Microsemi

AMD-Xilinx Zynq US+

AMD-Xilinx RFSoC

Microsemi Polarfire

AMD-Xilinx Kintex US+

Altera Arria 10

Altera Agilex 5

Lattice Avant

Cavium Octeon

NXP QorIQ

Other SoCs:

   Nvidia Xavier Nano

   Esperanto Tech

   TI Sitara or Similar

   Mobile Eye

   ADAS ASICs

   Server/AI Accelerator ASICs 

   Multi-ARM A5x  SoCs

Altera Arria 10 / Stratix 10

Altera Agilex 7, 9, 11, 13

AMD-Xilinx Virtex

AMD-Xilinx Versal

NXP QorIQ

Cavium Octeon

Other SoCs:

   Nvidia  

   Esperanto Tech

   Mobile Eye

   ADAS ASICs

   Multi-ARM A5x SoCs

   Server/AI Accelerator    

       ASICs

Altera Arria 10 / Stratix 10

Altera Agilex

AMD-Xilinx Versal AI

AMD-Xilinx Virtex US+

DC-DC <5W to 10W 10W+ 10W to 20W 15W to 30W 25W to 50W 50W to 200W+

Power FS3303

FS1003

FS1606A

FS3303

FS1006

FS1003

FS1703

FS1412

FS1606A

FS1003

FS1603A, FS1604A

FS1006

FS3303

FS1525, FS1412

FS1606A, FS1604A FS1603A

FS1003

FS1006

FS3303

FS1525, FS1412

FS1606A, FS1604A FS1603A

FS1003

FS1006

FS3303

FS1525, FS1412

FS1606A, FS1604A FS1603A

FS1003

FS1006

FS3303
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