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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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µPOL Chip-Embedded DC-DC Power Modules
   

High Integration of 14 or more external components
saves SIZE, BOM cost, PCB cost and Assembly cost

 Chip Embedded Power Modules
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Design Example: Ease of Design
    

Popular System Voltages:

• FS1006-5000 → 5.0Vout / 6A

• FS1006-3300 → 3.3Vout / 6A

Preset Vout
DC-DC modules
High Integration
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FS1006
6A

✓ Low BoM, minimum external components
✓ Small size total solution, low height
✓ Excellent performance: Best in Efficiency and Size

QSPICE & Simplis
Models Available 
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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
• Vin:  4.5V to 16V
• Vout:  0.5V to 1.8V
• Iout:  25A
• Sharable up to 8-phase:  25A to 200A
• PMBus/I2C Telemetry

FS3303

FS1606, FS1604, FS1603, 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 Released Engineering
  Samples
   Q4 2024

FS3303
3A Power Module
• 2.5mm x 2.5mm x 1.2mm height
• Vin= 2.7V and 6V
• Output Vout  Range=0.4V to 3.3V

Coming next…
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TDK mPOL – Medical Applications
DC-DC Chip Embedded Power Modules

1A to 200A

Page 9

Medical Devices

Application
Needs / 

Characteristics
Processor/FPGA DC-DC Requirements TDK uPOL Play

Medical Imaging Hi-end processing FPGA, ASIC 15W to 100W+
FS1525, FS1412, FS1606, 

FS1003, FS3303

Diagnositc / 

Instrumentations

batt/line pwr, hi-res, 

small size
FPGA, ASIC 5W to 15W

FS1525, FS1412, FS1606, 

FS1003, FS3303

Patient Monitors
hi-end processing, 

small size
FPGA, SoC, ARM <10W

FS1412, FS1406, FS1606, 

FS1003, FS3303

Consumer Medical
batt/line pwr, small size, 

low cost, low EMI

ARM, Low cost 

uControllers
<5W FS3303

FS1525 Scalable 
25A to 200A
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µPOL Chip-Embedded DC-DC Power Modules
   Medical Imaging Applications:  FPGA/SoC DC-DC Power 
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✓ Ease of Design power solution
✓ Compact power design: Low BoM, small size, low height
✓ External sync clock capable
✓ FPGA Power proven solutions and reference designs 

FS1525 – 25A to 100A scalable solution
Chip Embedded Power Module
Shown is 50A

MRI, PET, DIGITAL XRAY, CT, ULTRASOUND, ECG/EKG
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µPOL Chip-Embedded DC-DC Power Modules
   Medical Imaging Applications:  FPGA/SoC DC-DC Power 
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✓ FPGA Power proven solutions and reference designs 

TDK mPOL power for 
AMD-Xilinx Versal 

TDK mPOL power for 
AMD-Xilinx Zynq UltraScale
   Also Artix, Spartan, Kintex, Virtex

MRI, PET, DIGITAL XRAY, CT, ULTRASOUND, ECG/EKG

Check also TDK FPGA Power Cookbook:  Altera, Lattice, Microsemi, Nvidia
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TDK mPOL: 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, Other

AMD-Xilinx Zynq 7
AMD-Xilinx Zynq US+
Microsemi Polarfire
NXP i.Mx8
Altera Sundance

Efinix
Microsemi

AMD-Xilinx Zynq US+
AMD-Xilinx RFSoC
Microsemi Polarfire
AMD-Xilinx Kintex US+
Altera Arria 10
Altera Agilex 5
Cavium Octeon
NXP QorIQ

Other SoCs:
   Nvidia Xavier Orin 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
AMD-Xilinx Virtex
AMD-Xilinx Versal
NXP QorIQ
Cavium Octeon

Other SoCs:
   Nvidia Orin
   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+

Power < 5Watts < 10Watts < 15Watts 15Watts to 30Watts 30Watts to 50Watts 50Watts to 200Watts+

FS1403
FS1003
FS3303

FS1406,FS1606, FS1404
FS1003
FS1403
FS3303

FS1406, FS1606, 
FS1404
FS1403
FS1003
FS3303
FS1006

FS1525, FS1412
FS1406, FS1606, FS1404
FS1403
FS1003
FS3303
FS1006

FS1525, FS1412
FS1406, FS1606, FS1404
FS1403
FS1003
FS3303
FS1006

FS1525, FS1412
FS1406, FS1606, FS1404
FS1403
FS1003
FS3303
FS1006
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Power Solutions for FPGA/SoCs Using in Medical Applications

Design Libraries for Spice and 
SIMPLIS for top FPGAs

New FPGA Reference Designs:
• AMD-Xilinx Zynq Ultrascale
• AMD-Xilinx Artix Ultrascale+
• AMD-Xilinx Versal Edge
• Altera Agilex 5
• Lattice Avant-E (TBA)
• Microsemi Polarfire 3 (TBA)

FPGA Power Maps Schematics and Power Maps by FPGA

FPGA Power Cookbook (Rev 0.5) FPGA Design Guideline
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µPOL Chip-Embedded DC-DC Power Modules
   Diagnostics &  Instrumentation
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DIALYSIS, PATIENT MONITORS, DEFIBRILLATORS, CARDIAC THERAPY, BLOOD 
OX, VARIOUS LABORARTORY INSTRUMENTS (IN VITRO-IVD, CYTOMETRY, ETC)

✓ Ease of Design power solution
✓ Compact DC-DC Power Module

Low BoM, small size, light weight 50mcg
✓ Small form factor design: low height
✓ Telemetry for Predictive Maintenance
✓ Advanced Power monitors: OVP, OCP, OT
✓ Robust vibration and drop package design

Ultrathin Chip Embedded DC-DC Power Modules with Integrated Inductor

TDK mPOL Size Vout Vin Iout Analog Vout Digital Vout Options

FS1412-0600 4.9mm x 5.8mm x 1.6mm height 0.6V to 1.8V 4.5V to 16V 12A Yes Yes, +/-5mV steps Telemetry

FS1606-0600-AL* 3.3mm x 3.3mm x 1.35mm height 0.6V to 1.8V 4.5V to 16V 6A Yes Yes, +/-5mV steps Telemetry

FS1003-0600-AL 3.3mm x 3.3mm x 1.35mm height 0.6V to 5.0V 4.5V to 16V 3A Yes Yes, +/-5mV steps Telemetry

FS1006-3300-AL 3.3mm x 3.3mm x 1.35mm height 3.3V 4.5V to 16V 6A Yes Telemetry

FS1006-5000-AL 3.3mm x 3.3mm x 1.35mm height 5.0V 9V to 16V 6A Yes Telemetry

FS3303 2.5mm x 2.5mm x 1.2mm height 0.4V to 3.3V 2.7V to 6V 3A Yes 1uA shutdown

     *Fixed Vout options all available 
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Locations of Design collateral support
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• TDK µPOL power modules offers the smallest package size combined with the 
highest current density in the industry today.

• New FPGA reference design platforms

• New FPGA power design libraries in Qspice and Simplis

• New Design Tools for Ease of Design

• Safeguarding supply through redundant manufacturing sites.  
• Production lead time:  10 weeks
• Sample lead time:  1-4 weeks  

µPOL Chip-Embedded DC-DC Power Modules
  Summary

1A to 200A

Artix US+
Zynq US+
Versal Edge
Agilex

FPGA Power Library

Starter schematics / PCB layout files
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