
Starter Designs and Power Maps for various FPGAs, 

SoCs, multi-ARM SoCs, and Ethernet chipsets are now 

available.  

The starter designs provide a design guideline for TDK 

power modules and include the power map along 

with starter schematics on ORCAD (.dsn) files and are 

downloadable for preview upon registration. Additional 

starter PCB layout files are also available for fast design 

on various popular tools, including: Cadence, Altium, and 

Mentor.
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Introduction of  TDK mPOLTM  DC-DC Power Modules
Chip Embedded DC-DC Power Modules
    TDK’s mPOL Technology  provides endless opportunities to save space, design time without compromising in performance.  These power 
modules contain matching MOSFET, Driver, Inductor and package make it possible to provide the most optimum solution without comprising 
performance, while reducing the number of external components to reduce the overall system cost.  

Highlights
•	 μPOL Technology Includes Inductor, Controller, Power MOSFET, 

Driver & Digital Engine
•	 Analog DC-DC or Digital DC-DC Design (I2C / PMBUS Serial Bus)
•	 Voltage, Current, & Temperature Telemetry Options
•	 Adjustable Vout ±5mV
•	 Output Voltage, ±0.5% Initial accuracy
•	 -40°C to 125°C Operating Temperature

Technology & Performance Advantages
•	 Chip Embedded Power IC in Thermal Enhanced Packaging, 

Excellent thermal deratings over temperature
•	 Ultra Thin height, Small PCB footprint power design:
	 Total solution:  25% to 50% smaller than competitors

 3D Chip Embedded Power Modules

(Inside View)
Ultrathin
 1.6 milimeter height

FS1412
multi- ARM FPGA, 
  ASIC OR SoC

PCB

HEAT SINK 4 mm hood clearance

1.6 mm height

Design Example:  
Xilinx FPGA with TDK μPOL Power Modules

 TDK Corporation • Please visit our Websites for product data sheets • www.tdk.com/POL • www.product.tdk.com

PVin
Vin

SYNC
SDA
SCL
ADDR
PG
EN

Vout

Vfb

PGND
AGND

VOUT

RBottom

Settable 
Vout with
resistor
R

Bottom

Optional
I2C or
PMBus

Input

TDK
μPOL
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FS1412
• 12A in 4.9 mm x 5.8 mm x 1.6 mm height
• Analog, I2C/PMBus plus Telemetry

21 Watts

FS1406, FS1404, FS1403, FS1703 
*FS1606, FS1604, FS1603 (same pinout as FS140x with Telemetry)
*FS1006 (30W), FS1003 
• 6A to 3A in 3.3 mm x 3.3 mm x 1.5 mm height (*1.35mm height)

15 Watts

FS1525 
•  25A sharable n=8 phase to 200A
•  6.8 mm x 7.6 mm x 3.8 mm height
•  Analog, I2C/PMBus plus Telemetry

45 Watts
Chip Embedded Power Modules

FS3303 Coming Soon
• 3A in 2.5 mm x 2.5 mm x 1.2 mm height
• Low voltage input: 2.7V to 6V

10 Watts
FS3303
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 THERMAL DERATING FOR FS1604
Vout - 3.3V.   No Airflow.  

No derating necessary for
TA <= 100C for PVIN=12V

http://www.tdk.com/POL


TDK mPOLTM  DC-DC Power Modules Solution

Power Map for AMD Xilinx  Artix 7
      

Highlights
•	 µPOLTM Technology Includes Inductor in a Thermally Enhanced  Package 
•	 FS1406-0600 / FS1606 provides a quick analog DC-DC solution for Vout from 0.6V to 1.8V
•	 FS3303 provides low voltage input option for 2.7V to 6V
•	 Low height profile DC-DC power modules 
•	 Excellent thermal derating performance
•	 -40°C to 125°C Operating Temperature
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VCCINT/VCCBRAM

VCCAUX, VCCIO

VCCIO

VCC_DDR

MGTAVTT

MGTAVCC

Artix 7 XC7A12T
XC7A15T
XC7A25T
XC7A35T
XC7A50T
XC7A75T
XC7A100T
XC7A200T

FS1606 is 
  telemetry version 
   of FS1406

FS3303 is 3.3V
input version

1.8V, 3A to 4A

FS1406/FS1606
FS3303

3.3V, 4A
5.0V 3A

1.0V / 0.95V / 0.90V, 6A

FS1403-5000
FS1403-3300 System Voltage

1.8V/2.5V/3.3V, 0.5A to 3A

1.0V, 1A

FS1406/FS1606
FS3303

FS1406, FS1404
FS1403

FS1406/FS1606
FS3303

1.5V/1.35V, 2AFS1406/FS1606
FS3303

1.2V, 1AFS1406/FS1606
FS3303



TDK mPOLTM  DC-DC Power Modules Solution

Power Map for AMD Xilinx  Artix UltraScale+ Cost Optimize      

Highlights
•	 µPOLTM Technology Includes Inductor in a Thermally Enhanced  Package 
•	 FS1406-0600 / FS1606 provides a quick analog DC-DC solution for Vout from 0.6V to 1.8V
•	 FS3303 provides low voltage input option for 2.7V to 6V
•	 Low height profile DC-DC power modules 
•	 Excellent thermal derating performance
•	 -40°C to 125°C Operating Temperature
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VCCINT/VCCBRAM
VCC_PSINTFP, VCC_PSINTLP, 
    VCC_PSINTFP_DDR

VCCAUX, VCCIO, VCCO_PSADC, 
  VCC_PSAUX

VMGTAVTT

VMGTAVCCAUX

VMGTAVCC

VCCO_PSIO

Artix US+ Cost Optimized AU7P
AU10P
AU15P
AU20P
AU25P

Design Notes:
1) FS140x and FS160x same pinout
2) FS160x has added Telemetry option
3) FS3303 is 3V/5Vinput device (3A)

1.2V, 3.5A

FS1406 / FS1606
FS3303

0.72V, 0.85V
1A - 6A

1.2V / 1.8V / 2.5V / 3.3V,  
1A to 6AFS1406/FS1403

FS1606/FS1603
FS3303

1.8V,  500mA -2A

1.8V, 200mA

VOUT 1 - 0.85V/0.72V

VOUT 3

VOUT 5

VOUT 6

0.9V, 1A

VOUT 4

VOUT 7

0.85V
1A - 2A

VOUT 2 - 0.85
option if separate 0.72V & 0.85V

LDO option

FS1406 / FS1606
FS3303

FS1406 / FS1606
FS3303

FS1406 / FS1606
FS3303

FS1406 / FS1606
FS3303

FS1406 / FS1606
FS3303



TDK mPOLTM  DC-DC Power Modules Solution

Power Map for AMD Xilinx  Zynq 7      

Highlights
•	 µPOLTM Technology Includes Inductor in a Thermally Enhanced  Package 
•	 FS1406-0600 / FS1606 provides a quick analog DC-DC solution for Vout from 0.6V to 1.8V
•	 FS3303 provides low voltage input option for 2.7V to 6V
•	 Low height profile DC-DC power modules 
•	 Excellent thermal derating performance
•	 -40°C to 125°C Operating Temperature
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VCCINT/VCCBRAM

VCCAUX, VCCIO

MGTAVTT

MGTAVCC

Zynq 7 XC7Z007
XC7Z012S
XC7Z014S
XC7Z010
XC7Z015
XC7Z020
XC7Z030
XC7Z035
XC7Z035
XC7Z045
XC7Z100

1.8V, 2A to 4A

FS1412-0600
FS1406-0600

3.3V, 4A
5.0V, 3A

1.0V / 0.95V, 3A to 10A

1.2V / 1.8V / 2.5V / 3.3V,  1A to 4A

FS1406-0600

FS1404-3300
FS1403-5000

FS1406-0600
FS1404

System Voltage

VCCIO option

FS1406-0600 1.2V, 0.5A to 1A

FS1406-0600 1.0V, 1A to 2A

VOUT 1a- FS1406 1A to 6A
VOUT 1b - FS1412 6A to 12A

VOUT 2

VOUT 5 (FS1404)
VOUT 6 (FS1403)

VOUT 3

VOUT 4

1. FS1606, FS1604, FS1603 
   telemetry version of FS140x.

2. FS3303 is low voltage input 
    version from 2.7V to 6V.



TDK mPOLTM  DC-DC Power Modules Solution

Power Map for AMD Xilinx  Zynq UltraScale+ MPSoC (Zu02 to Zu04)      

Highlights
•	 µPOLTM Technology Includes Inductor in a Thermally Enhanced  Package 
•	 FS1412 & FS1406 / FS1606 provides a quick analog DC-DC solution for Vout from 0.6V to 1.8V
•	 FS3303 provides low voltage input option for 2.7V to 6V
•	 Low height profile DC-DC power modules 
•	 Excellent thermal derating performance
•	 -40°C to 125°C Operating Temperature
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VCCINT/VCCBRAM
VCC_PSINTFP, VCC_PSINTLP, 
    VCC_PSINTFP_DDR

VCCAUX, VCCIO, VCCO_PSADC, 
  VCC_PSAUX

VCC_PSPLL, VCCO_PSDDR_504

MGTAVTT

MGTAVCC

MGTAVCCAUX

Zynq UltraScale+ Zu02 CG/EG
Zu03 CG/EG
Zu04 CG/EG
Zu05  CG/EG

1.2V, 1A - 2A

FS1525-0600
FS1412-0600  
FS1406-0600

3.3V, 4A-6A
5.0V, 3A-6A

0.72V, 0.85V/0.9V
3A-12A

1.2V / 1.8V / 2.5V / 3.3V,  
1A to 4A

FS1406-0600

FS1404-3300
FS1403-5000
FS1006

FS1406
FS1404
FS1003

System Voltage

VCCIO option

FS1406-0600 1.8V,  2A - 4A

1.2V, 1A - 2A
FS1406-0600

 Vout - FS1525-12A to 25A
VOUT 1a - FS1412 6A to 12A

VOUT 1b- FS1406 1A to 6A

VOUT 2

VOUT 5 (FS1404)
VOUT 6 (FS1403)

VOUT 3

VOUT 4
FS1406-0600 0.9V, 1A to 2A

VOUT 9

VOUT 7

FS1406-0600
 or LDO

1.8V, < 1A 

VOUT 8

1. FS1606, FS1604, FS1603 
   telemetry version of FS140x.

2. FS3303 is low voltage input 
    version from 2.7V to 6V.



TDK mPOLTM  DC-DC Power Modules Solution

Power Map for AMD Xilinx  Zynq UltraScale+ MPSoC (Zu05 to Zu19 CG/EG)

Highlights
•	 µPOLTM Technology Includes Inductor in a Thermally  Enhanced  Package 
•	 FS1525 PMBus 1.2. 
•	 FS1412 & FS1406 / FS1606 provides a quick analog DC-DC solution for Vout from 0.6V to 1.8V
•	 FS3303 provides low voltage input option for 2.7V to 6V
•	 Low height profile DC-DC power modules 
•	 Excellent thermal derating performance
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VCCINT/VCCBRAM
VCC_PSINTFP, VCC_PSINTLP, 
    VCC_PSINTFP_DDR

VCCAUX, VCCIO, VCCO_PSADC, 
  VCC_PSAUX

VCC_PSPLL, VCCO_PSDDR_504

MGTAVTT

MGTAVCC

MGTAVCCAUX

VPS_MGTRAVCC

VPS_MGTRAVTT

Zynq UltraScale+ Zu05 CG/EG
Zu06 CG/EG
Zu07 CG/EG
Zu09 CG/EG
Zu11 EG
Zu15 EG
Zu17 EG
Zu19 EG

1.2V, 1A - 2A

FS1412-0600  
FS1525-0600

2.5V / 3.3V, 4A-6A
5.0V, 3A-6A

0.72V, 0.85V/0.9V
12A-50A

1.2V / 1.8V / 2.5V / 3.3V,  
1A to 4A

FS1406-0600

FS1404-3300
FS1403-5000
FS1006

FS1406
FS1404
FS1003

System Voltage

VCCIO option

FS1406-0600 1.8V,  2A - 4A

1.2V, 1A - 12AFS1406-0600
FS1412-0600

VOUT 1a - FS1525 12A to 50A
VOUT 1b- FS1412 6A to 12A

VOUT 2

VOUT 5 (FS1404)
VOUT 6 (FS1403)

VOUT 3a - FS1412 6A to 12A
VOUT 3b - FS1406 1A to 6A

VOUT 4a - FS1412 6A to 12A
VOUT 4b - FS1406 1A to 6A

FS1406-0600
0.9V, 1A to 8A

VOUT 9

VOUT 7

FS1406-0600
 or LDO

1.8V, < 1A 

VOUT 8

FS1406-0600 
VOUT 1c - FS1406 2A to 6A

0.85V/0.9V option

VOUT 11

FS1406-0600
 or LDO

0.85V, < 1A 

VOUT 10

FS1406-0600
 or LDO

1.8V, < 1A 

For EV Series
   (Zu04/05/07EV)
   Add FS1406-0900
    for VCCINT_VCU

1. FS1606/4/3
new versions, 
same pinout
as FS1406/4/3
with telemetry.

2. FS3303
new DC-DC
as LDO replacment
with low voltage
input from 
2.7V to 6V.



TDK mPOLTM  DC-DC Power Modules Solution

Power Map for AMD Xilinx  Zynq UltraScale+ MPSoC (Zu04EV to Zu07EV)

Highlights
•	 µPOLTM Technology Includes Inductor in a Thermally Enhanced  Package 
•	 FS1525 PMBus 1.2. 
•	 FS1412 & FS1406 / FS1606 provides a quick analog DC-DC solution for Vout from 0.6V to 1.8V
•	 FS1003 provides an alternative for 0.6V to 5V outputs up to 3A
•	 FS3303 provides low voltage input option for 2.7V to 6V
•	 Low height profile DC-DC power modules 
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VCCINT/VCCBRAM
VCC_PSINTFP, VCC_PSINTLP, 
    VCC_PSINTFP_DDR

VCCINT_VCU

VCCAUX, VCCIO, VCCO_PSADC, 
  VCC_PSAUX

VCC_PSPLL, VCCO_PSDDR_504

MGTAVTT

MGTAVCC

MGTAVCCAUX

VPS_MGTRAVCC

VPS_MGTRAVTT

Zynq UltraScale+ Zu04 EV
Zu05 EV
Zu07 EV

FS1406-0600 
VOUT 1c - FS1406 3A

0.9V 

VOUT 9

FS1406-0600
 or LDO

0.85V, < 1A 

VOUT 10

FS1406-0600
 or LDO

1.8V, < 1A 

1.2V, 1A - 2A

FS1525-0600  
FS1412-0600

3.3V, 4A
5.0V, 3A

0.72V, 0.85V/0.9V
3A-12A

1.2V / 1.8V / 2.5V / 3.3V,  
1A to 4A

FS1406-0600

FS1404-3300
FS1403-5000

FS1406
FS1404

System Voltage

VCCIO option

FS1406-0600 1.8V,  2A - 4A

1.2V, 1A - 2A
FS1406-0600

VOUT 1a - FS1525 12A to 25A
VOUT 1b- FS1412  6A to 12A

VOUT 2

VOUT 5 (FS1404)
VOUT 6 (FS1403)

VOUT 3

VOUT 4
FS1406-0600 0.9V, 1A to 2A

VOUT 9

VOUT 7

FS1406-0600
 or LDO

1.8V, < 1A 

VOUT 8

Note: if the PS and Logic block
 separate for 0.72V and 0.85V;
the FS1406 can be used for the 
0.85V / 6A.

1. FS1606/4/3
new versions, 
same pinout
as FS1406/4/3
with telemetry.

2. FS3303
new DC-DC
as LDO replacment
with low voltage
input from 
2.7V to 6V.



TDK mPOLTM  DC-DC Power Modules Solution

Power Map for AMD Xilinx  Zynq UltraScale+ Cost Optimized   

Highlights
•	 µPOLTM Technology Includes Inductor in a Thermally Enhanced  Package 
•	 FS1412 & FS1406 / FS1606 / FS1003 provides a quick analog DC-DC solution for Vout from 0.6V to 1.8V
•	 FS3303 provides low voltage input option for 2.7V to 6V
•	 Low height profile DC-DC power modules 
•	 Excellent thermal derating performance
•	 -40°C to 125°C Operating Temperature
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VCCINT/VCCBRAM
VCC_PSINTFP, VCC_PSINTLP, 
    VCC_PSINTFP_DDR

VCCAUX, VCCIO, VCCO_PSADC, 
  VCC_PSAUX

VCC_PSPLL 

VCC__PSDDR, 
   DDR_VDDQ/VDD

VCCO_PSIO

Zynq US+ Cost Optimized ZU1
ZU2
ZU3

1.2V, 100mA

FS1006
FS1406-0600

0.72V, 0.85V
1A - 5A

1.2V / 1.8V / 2.5V / 3.3V,  
1A to 6AFS1003,FS1406

FS1006

FS1003
FS3303

1.8V,  500mA -1A

1.2V, 1A - 6AFS1003,FS1406
FS3303

VOUT 1 - 0.85V/0.72V
VOUT 1a- 0.85V

VOUT 2

VOUT 4

VOUT 3

VOUT 5

FS3303

1. FS1003
new versions, 
same pinout
as FS1406/4/3
with telemetry.

2. FS3303 (3A)
new DC-DC
as LDO replacment
with low voltage
input from 
2.7V to 6V.



TDK mPOLTM  DC-DC Power Modules Solution

Power Map for AMD Xilinx  Kintex UltraScale

Highlights
•	 µPOLTM Technology Includes Inductor in a Thermally Enhanced  Package 
•	 FS1525 PMBus 1.2. 25A to 200A current sharable
•	 FS1412 & FS1406 / FS1606 provides a quick analog DC-DC solution for Vout from 0.6V to 1.8V
•	 FS3303 provides low voltage input option for 2.7V to 6V
•	 Low height profile DC-DC power modules 
•	 Excellent thermal derating performance
•	 -40°C to 125°C Operating Temperature
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VCCINT, VCCBRAM,
VCCINT_IO
    VCC_PSINTFP, VCC_PSINTLP, 
    VCC_PSINTFP_DDR

 

VCCAUX, VCCIO, VCCO_PSADC, 
  VCC_PSAUX

 

MGTAVCC

MGTAVTT

MGTAVCCAUX

Kintex UltraScale
XCKU025
XCKU035
XCKU040
XCKU060
XCKU085
XCKU095
XCKU115

1.8V, 1A - 4A

FS1525-0600
FS1412-0600
FS1406-0600

3.3V, 3A-6A

0.9V, 0.95V, 1.0V 
6A to 50A+

1.2V / 1.8V / 2.5V / 3.3V,  
1A to 4AFS1406-0600*

FS1406-1800

FS1403
FS1006

System Voltage

VCCIO & Utility option
FS1406-0600*
FS1606-0600

0.95V, 1.0V 4A-6A

FS1406-0600*
FS1406-0900
FS1406-1000

0.9V, 1.0V, 2A - 4A

FS3303
FS1406-1800

1.8V, 500m - 1A

FS1406-0600
FS1404
FS1003

FS1406-0600*
FS1406-1200

1.2V, 2A - 4A

FS1406-1200 1.2V / 6A

FS1403-5000
FS1006-5000

5.0V / 3A=6A
System Voltage

DDR4

FS1525 25A sharable
FS1412 12A
FS1460/1606

or LDO

separate VCCBRAM
option

1. FS1406-0600 in voltage divider (0.6V to 1.8V)
2. FS1606-0600 (telemetry option) same pinout as FS1406 
3. Alternatives to FS1406 series:
      FS1606-0600 has telemetry
      FS3303 for low voltage input



TDK mPOLTM  DC-DC Power Modules Solution

Power Map for AMD Xilinx  Kintex UltraScale+  

Highlights
•	 µPOLTM Technology Includes Inductor in a Thermally Enhanced  Package 
•	 FS1525 PMBus 1.2. 25A to 200A current sharable
•	 FS1412 & FS1406 / FS1606 provides a quick analog DC-DC solution for Vout from 0.6V to 1.8V
•	 FS3303 provides low voltage input option for 2.7V to 6V
•	 Low height profile DC-DC power modules 
•	 Excellent thermal derating performance
•	 -40°C to 125°C Operating Temperature
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VCCINT

 VCCBRAM, VCCINT_IO
    VCC_PSINTFP, VCC_PSINTLP, 
    VCC_PSINTFP_DDR

VCCAUX, VCCIO, VCCO_PSADC, 
  VCC_PSAUX

 

MGTAVCC

MGTAVTT

MGTAVCCAUX

Kintex UltraScale+

Ku3P
Ku5P
Ku9P
Ku11P
Ku13P
Ku15P

1.8V, 1A - 4A

FS1412-0600
FS1525-0600

3.3V, 3A-6A

0.72V, 0.85V, 0.9V 
10A to 35A

1.2V / 1.8V / 2.5V / 3.3V

System Voltage

VCCIO & Utility option0.85V/0.9V, 2A

0.9V, 2A - 4A

1.8V, 500m - 1A

1.2V, 2A - 4A

1.2V / 6A

5.0V / 3-6A System Voltage

DDR4

FS1412 12A
FS1525 25A sharable

FS1606, FS1406

FS1606, FS1406

FS1606, FS1406

FS1606, FS1406

FS3303 

FS1603, FS1006

FS1603, FS1006

FS1606, FS1604
FS1003

FS1606, FS1604

1. FS1406-0600 in voltage divider (0.6V to 1.8V)
2. FS1606-0600 (telemetry option) same pinout as FS1406 
3. Alternatives to FS1406 series:
      FS1606-0600 has telemetry
      FS3303 for low voltage input



TDK mPOLTM  DC-DC Power Modules Solution

Power Map for AMD Xilinx  Virtex UltraScale+  

Highlights
•	 µPOLTM Technology Includes Inductor in a Thermally Enhanced  Package 
•	 FS1525 PMBus 1.2. 25A to 200A current sharable
•	 FS1412 & FS1406 / FS1606 provides a quick analog DC-DC solution for Vout from 0.6V to 1.8V
•	 FS3303 provides low voltage input option for 2.7V to 6V
•	 Low height profile DC-DC power modules 
•	 Excellent thermal derating performance
•	 -40°C to 125°C Operating Temperature
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VCCINT

VCC_HBM option

VCCBRAM, VCCINT_IO
    VCC_PSINTFP, VCC_PSINTLP, 
    VCC_PSINTFP_DDR

VCCAUX, VCCIO, VCCO_PSADC, 
  VCC_PSAUX

VCC_PSPLL, VCCO_PSDDR_504, 
DDR4

MGTAVCC

MGTAVTT

MGTAVCCAUX

Virtex UltraScale+

TDK µPOLTM Power 
AMD-Xilinx Virtex UltraScale+

XCVU3P
XCVU5P
XCVU7P
XCVU9P
XCVU11P
XCVU13P
XCVU31P
XCVU33P
XCVU35P
XCVU37P

VCC_IO

VCCAUX_HBM

1.8V, 1A - 4A

FS1525
(25A to 200A)

x1 to  x8

3.3V, 3A-6A

0.72V, 0.85V, 0.9V 
 25A - 200A

1.2V / 1.8V / 2.5V / 3.3V

System Voltage, SFP ports

VCCIO & Utility option

FS1412 (12A)
FS1525 (25A)

0.85V/0.9V, 
6A - 25A

1.2V, 3A - 6A

0.9V, 2A - 10A

1.8V, 500mA

1.2V, 2A - 20A

2.5V, 500mA

FS1412 (12A)
FS1525 (25A)

1.2V, 
8A - 20A

FS1606, FS1406

FS1606, FS1406

FS1412, FS1606

FS1525
FS1412, FS1606

FS3303 

FS1604-2500, FS3303 or LDO

FS1606, FS1604, FS1003

FS1603, FS1006

1.2V, 4A to 12A

DDR_VTT
FS1412, FS1606

1. FS1406-0600 in voltage divider (0.6V to 1.8V)
2. FS1606-0600 (telemetry option) same pinout as FS1406 
3. Alternatives to FS1406 series:
      FS1606-0600 has telemetry
      FS3303 for low voltage input



TDK mPOLTM  DC-DC Power Modules Solution
Power Map for AMD Xilinx  Versal ACAP Series

Highlights
•	 µPOLTM Technology Includes Inductor in a Thermally Enhanced  Package 
•	 FS1525 PMBus 1.2.  25A to 200A current sharable.  Telemetry and Vout start up and setting options.
•	 FS1412 & FS1406 / FS1606 / FS1003 provides a quick analog DC-DC solution for Vout from 0.6V to 1.8V
•	 FS3303 provides low voltage input option for 2.7V to 6V
•	 Low height profile DC-DC power modules 
•	 Excellent thermal derating performance
•	 -40°C to 125°C Operating Temperature
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VCCINT, VCCINT_IO, VCCRAM 

VCC_PMC

VCC_PSLP 

VCC_PSFP

VCC_SOC

VCCAUX, 

VCCAUX_PMC, VCCAUX_SMON

VCCIO

MGTAVCC

MGTAVAUX

MGTAVTT

Versal ACAP for AI Applications

AMD Xilinx

VC1902
VM180x

1.5V, 3A - 4A

FS1525
x 3 or x 8

3.3V, 3A-6A

0.70V, 48A - 160A

1.2V / 1.5V / 2.5V / 3.3V / 5.0V 

System Voltage

VCCIO option

0.88V, 3A - 4A

0.78V, 1A

1.2V, 3A  - 6A

1.5V, 3A - 4A
(1.0V/1.2V/1.5V/2.5V)

1.5V, 500mA

0.78V, 1A

0.78V, 3A

0.78V, 5A

1.5V, 1A

FS1412
FS1003

FS1003

FS1003

FS1606,FS1406

FS1606,FS1406

FS1003

FS1606,FS1406

FS1606,FS1406

FS1606,FS1406

FS3303

FS1003, FS1006

FS1003, FS1006

1. FS1406-0600 in voltage divider (0.6V to 1.8V)
2. FS1606-0600 (telemetry option) same pinout as FS1406 
3. Alternatives to FS1406 series:
      FS1606-0600 has telemetry
      FS3303 for low voltage input

*Design Notes:  FS1412 (12A) can be used for 0.78V to consolidate the rails.

*



TDK mPOLTM  DC-DC Power Modules Solution

Power Map for AMD Xilinx  Versal Premium and Edge Series

Highlights
•	 µPOLTM Technology Includes Inductor in a Thermally Enhanced  Package 
•	 FS1525 PMBus 1.2.  25A to 200A current sharable.  Telemetry and Vout start up and setting options.
•	 FS1412 & FS1406 / FS1606 provides a quick analog DC-DC solution for Vout from 0.6V to 1.8V
•	 FS3303 provides low voltage input option for 2.7V to 6V
•	 Low height profile DC-DC power modules 
•	 Excellent thermal derating performance
•	 -40°C to 125°C Operating Temperature
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VCCINT, VCCINT_IO, VCCRAM
VCC_PSLP, VCC_PSFP, VCC_PMC 

VCCAUX, VCCAUX_PMC,
VCCAUX_SMON

VCC_RAM, VCC_GT, VCC_SOC, VCC_IO

MGTYPAVCC

MGTYPOVCCAUX

MGTYPAVTT

VCCIO

Versal Edge
AMD Xilinx

FS1525
x 1 or x 8

0.70V, 40A - 130A
0.8V, 0.88V - 80A to 180A

1.2V / 1.5V / 1.8V / 2.5V 
1A to 6A

FS1406/FS1606
FS1604
FS3300

1.2V, 500mA to 4A

1.5V, <1AFS1406
FS3303

1.5V - 1.5A - 12AFS1412
FS1406/FS1606

Note:  FS1606 at  1.2V, 1.5V and 0.88V 
can be generated using FS1606-0600
 with external resistor.

     FS1606 is a telemetry option of the FS1406
     FS3303 is a low voltage input (3A)

0.92V - <6A 

0.8V - 6A - 12AFS1412
FS1406/FS1606

FS1406/FS1606

FS1406
FS3303

VCCO_LPDDR

VCC_PMC_MIO

FS1606
FS3303

FS1606
FS3303

1.8V, 2A

1.1V, 3A

Shown is the minimum voltage rail 
solution.
For full power control, the PMC block
can be separated to separate 0.7V rails.
FS1525 can generate 0.7V, 0.8V, 0.88V
on voltage divider option. 

FS1525 can be used for VCC_RAM
if higher current is needed from 15A to 40A

FS1525 and FS1412 can be used 
for higher current serdes rails 8A to 25A.



TDK mPOLTM  DC-DC Power Modules Solution
Power Map for AMD Xilinx Zynq UltraScale+  RFSoC

Highlights
•	 µPOLTM Technology Includes Inductor in a Thermally Enhanced  Package 
•	 FS1525 PMBus 1.2.  25A to 200A current sharable.  Telemetry and Vout start up and setting options.
•	 FS1412 & FS1406 / FS1606 provides a quick analog DC-DC solution for Vout from 0.6V to 1.8V
•	 FS3303 provides low voltage input option for 2.7V to 6V
•	 Low height profile DC-DC power modules 
•	 Excellent thermal derating performance
•	 -40°C to 125°C Operating Temperature
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VCCINT

VCCINT_AMS

VCCBRAM, VCCINT_IO
    VCC_PSINTFP, VCC_PSINTLP, 
    VCC_PSINTFP_DDR

VCCAUX, VCCIO, VCCO_PSADC, 
  VCC_PSAUX

VCC_PSPLL, VCCO_PSDDR_504

MGTAVCC

MGTAVTT

MGTAVCCAUX

VPS_MGTRAVCC

VPS_MGTRAVTT

DAC_AVCCAUX

DAC_AVTT

Zynq UltraScale+
RFSoC

TDK µPOLTM Power 
AMD-Xilinx Zynq UltraScale+ RFSoC

Zu63
Zu64
Zu65
Zu67

DAC_AVCCAUX

ADC_AVCCAUX

1.8V, 1A - 3A (6A)

FS1525
x1, x 2, x 3

3.3V/5.0V, 3A-6A

0.72V / 0.85V, 
25A - 60A (75A)

1.2V / 1.8V / 2.5V / 3.3V,  

System Voltage

VCCIO & Utility option

0.85V, 10A - 20A

1.2V, 3A - 6A

0.9V, 2A - 10A

1.8V, 500mA
FS3303 or LDO

0.85V, 500mA

1.8V, 500mA

0.85V, 7A - 20A (25A)

FS1003
FS160x

1.2V, 2A - 10A

FS1525(25A)
FS1412 (12A)
 

1.8V, 2A

2.5V, 1.5A

1.8V, 2A

1.8V, 1.5A

FS1525(25A)
FS1412 (12A)
 

FS1606-0600 0.925V, 6A

FS1606-0600 1.01V, 4A

Zu21DR
Zu25DR
Zu27DR
Zu38DR
Zu29DR
Zu39DR
Zu43DR
Zu46DR
Zu47DR
Zu48DR
Zu49DR

FS1406
FS1606

FS1406
FS1606

FS1406
FS1606

FS1406
FS1606

FS3303 or LDO

FS3303 or LDO

FS1606, FS1406

FS1604, FS1404

FS1603, FS1006

FS1606, FS3303

FS1604, FS3303

Options



TDK mPOLTM  DC-DC Power Modules Solution
Power Map for AMD Xilinx Spartan UltraScale+ (early estimated power)

Highlights
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•	 µPOLTM Technology Includes Inductor in a Thermally Enhanced  Package 
•	 FS1003 provides a quick analog DC-DC solution for Vout from 0.6V to 5.0V
•	 FS1003 and FS1606 same pinout options
•	 FS3303 provides a quick analog DC-DC solution for Vout from 0.4V to 3.3V
            low voltage input for 2.7V to 6V.
•	 Low height profile DC-DC power modules 
•	 Excellent thermal derating performance
•	 -40°C to 125°C Operating Temperature

VCCINT/VCCBRAM

VCCAUX

VCCIO

VMGTAVCCAUX

VMGTAVTT

VMGTAVCC

Spartan UltraScale+

FS1003, FS160x and FS140x
are same pinout

FS1003 for 5V/12V input 
FS3303 for 2.7V to 6V input

FS1006, FS1003 System Voltage, MIPI, PCI5V, 3A-6A

FS1006, FS1703 System Voltage, PCI, SFP port3.3V, 3A-6A

1.1V - 3.3V, <2A

FS1003
FS3303

0.85V, 0.72V, 3A

1.8V (1.5V), 1AFS1003
FS3303

FS1003
FS3303
FS1606

SU10P
SU25P
SU35P
SU50P
SU55P
SU65P
SU100P
SU150P
SU200P

1.2V, 2-3AFS1003
FS3303
FS1606

1.8V, 500mA-1AFS3303

0.9V, 1A-2.5AFS3303



TDK mPOLTM  DC-DC Power Modules Solution

Power Map for Altera Cyclone 
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Highlights
•	 µPOLTM Technology Includes Inductor in a Thermally Enhanced  Package 
•	 FS1412 & FS1406 / FS1606 provides a quick analog DC-DC solution for Vout from 0.6V to 1.8V
•	 FS160x, FS140x, FS1006, FS1003 are same pinout (check Vout range and options for each)
•	 FS3303 provides low voltage input option for 2.7V to 6V
•	 Low height profile DC-DC power modules 
•	 Excellent thermal derating performance
•	 -40°C to 125°C Operating Temperature

VCC, VCCP, VCCINT
VCCERAM

VCCIO

VCCAF_PLL /  VCCA_PLL
VCCD_PLL, VCCA

VCCPGM (Cyclone V, 10GX)

VCCA, VCCAUX (Cyclone V, 10LP)

VCCPD (Cyclone V only) 

VCCE_GXBL, VCCL_GXBL
   (Cyclone V, 10GX)

VCCH_GXB
   (Cyclone V, 10GX)

VREFP_ADC (Cyclone 10GX only)

VCCBATT (Cyclone V, 10GX)

Altera Cyclone

2.5, 1.8, 1.2, 1.0V

FS1606, FS1403

5V, 3A-6A

0.9, 1.0, 1.1, 1.15, 1.2V

3.3V, 3A-6A

FS1606
FS1003

1.8, 1.5, 1.35, 1.25, 1.2
2.5, 3.0, 3.3 V

FS1603
FS1006

System Voltage

1.2,1.5,1.8,2.5,3.0,3.3V

1.8, 2.5V 

0.95, 1.03, 1.1, 1.2V 

System Voltage

Vout1

Vout3

Vout2

Vout12

Vout11

Vout4

Vout8

Vout9

2.5, 3.0, 3.3V 
Vout6

2.5V
Vout5

Vout7

Vout10

Tie to 1.5, 1.8, 2.5
   if not used

if >6A needed, use FS1412 (6A to 12A)

FS1606
FS1003

FS1604
FS1003

FS1604
FS1003

FS1003
FS3303

FS1003
FS3303

FS3303

FS3303

FS1603
FS1006

1. FS1406-0600 in voltage divider (0.6V to 1.8V)
2. FS1606-0600 (telemetry option) same pinout as FS1406 
3. FS1006, FS1003, FS160x, FS140x are same pinout
4. Alternatives to FS1406 series:
      FS1606-0600 has telemetry
      FS3303 for low voltage input



TDK mPOLTM  DC-DC Power Modules Solution
Power Map for Altera Arria 10 - 10W to 15W
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Highlights
•	 µPOLTM Technology Includes Inductor in a Thermally Enhanced  Package 
•	 FS1412 & FS1406 / FS1606 provides a quick analog DC-DC solution for Vout from 0.6V to 1.8V
•	 FS160x, FS140x, FS1006, FS1003 are same pinout (check Vout range and options for each)
•	 FS3303 provides low voltage input option for 2.7V to 6V
•	 Low height profile DC-DC power modules 
•	 Excellent thermal derating performance
•	 -40°C to 125°C Operating Temperature

VCC, VCCP, VCCERAM

VCCO

VCCPGM, VCCPT,  VCCPLL_HPS, 
VCCBAT, VCCIOREF_HPS, VCCA_PLL

VCCR_GXB, VCCT_GXB

VCCH_GXB

Altera Arria 10
Arria 10 - 15W Solution 

Vout 1 (6A - 12A)

Vout 2

Vout 3

Vout7

Vout6

Vout 5  

Vout 4

1.8V

FS1412-0600 0.9V /  0.95V

FS1606
FS1406

1.0V/1.2V/1.8V/2.5V

1.0V / 1A - 6A

1.8V / 1A - 6A

5V, 3A-6A

3.3V, 3A-6A

FS1603-5000
FS1006 System Voltage

System Voltage

GX160 / SX160
GX220 / SX 220
GX270 / SX270

check 
Altera
Early Power
Estimator (EPE)
for 
VCC / VCCP
rail consumption

Vout8
FS1606-0600 Enet Voltages0.8V to 1.2V 

FS1606 is 
  telemetry version 
   of FS1406

FS3303 is 3.3V
input version

FS1606
FS1003
FS3303
FS1606
FS1003
FS3303

FS1603-3300
FS1006

FS1606
FS1406



TDK mPOLTM  DC-DC Power Modules Solution

Power Map for Altera  Arria 10 & Stratix 10 - 50W to 100W+

Highlights
•	 µPOLTM Technology Includes Inductor in a Thermally Enhanced  Package 
•	 FS1525 PMBus 1.2.  SmartVID support possible for Stratix and Agilex VID to +/-10mV step size.
•	 FS1412 & FS1406/1606 provides a quick analog DC-DC solution for Vout from 0.6V to 1.8V
•	 FS160x, FS140x, FS1006, FS1003 are same pinout (check Vout range and options for each)
•	 Low height profile DC-DC power modules 
•	 Excellent thermal derating performance
•	 -40°C to 125°C Operating Temperature
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VCC, VCCP, VCCERAM

VCCO

VCCO, VCCPGM, other

VCCR_GXB, VCCT_GXB

VCCH_GXB

Altera Arria / Stratix

Vout 10
FS1406-0600 GbE Voltages

 (Broadcomm, Marvell)

0.8,0.88,0.9,1.0,1.2,1.8V 

Vout 11

FS1525 (25A)
FS1412 (12A)

GbE  Voltages
 (Broadcomm, Marvell)

0.8,0.88,0.9V

Vout 12
FS1412 (12A)
FS1525 (25A)

DDR4 VCC1.2V / 12A

1.8V

FS1525
 25A to 200A

0.9V /  0.95V

1.0V/1.2V/1.8V/2.5V

VCCIO option

1.8V

0.95V

5V, 3A-6A

3.3V, 3A-6A

System Voltage
PCIe

System Voltage
SFP ports
PCIe

FS1606, FS1406

FS1606, FS1412

FS1606, FS1406

FS1412
FS1606, FS1406

FS1006, FS1603

FS1006, FS1603

FS1606, FS1003

FS1525 is SmartVID ready

6A

6A - 12A

6A

6A-12A

1.2V / 1.8V / 2.5V / 3.3V,  



TDK mPOLTM  DC-DC Power Modules Solution
Power Map for Altera Agilex 7

Highlights
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•	 µPOLTM Technology Includes Inductor in a Thermally Enhanced  Package 
•	 FS1525 PMBus 1.2.  SmartVID support possible for Stratix and Agilex VID to +/-10mV step size.
•	 FS1412 & FS1406/1606 provides a quick analog DC-DC solution for Vout from 0.6V to 1.8V
•	 FS160x, FS140x, FS1006, FS1003 are same pinout (check Vout range and options for each)
•	 Low height profile DC-DC power modules 
•	 Excellent thermal derating performance
•	 -40°C to 125°C Operating Temperature

VCC, VCCP, VCCL_HPS, VCCPLLDIG*

VCC_HSSI_GXF, VCCL_SDM/VCCH, 
VCCH_SDM, VCCPLLDIG_SDM*

VCC_HSI_GXR

VCCH_SDM

VCCPT

VCCADC, VCCPLL_SDM, VCCPLL_HPS
VCCH_GXR, VCCH_FGT_GXP, 
VCCCLK_GXP*

VCCIO_PIO

VCCR CORE

VCCA_PLL**

VCCIO_SDM, VCCIO_HPS, 
VCCFUSEWR_SDM

VCCIO_PIO, DDR4

VCCH_GXE

VCCCLK_GXE

VCCE_PLL**, VCCE_DTS

VCERT, VCCRT

VCCFUSECORE_GXF,  VCCCLK_GXR

VCCED_GXR

VCHT_FHT_GXR

Intel Agilex 7

25A - 200A
 

1.8V / 6A

FS1525-0600
 x 2  (x8)

0.8V default
0.7V to 0.9V VID 

via PMBus

FS1606-1800
FS1606-0600

1.2V / 6A

0.8V / 25AFS1525-0600

FS1606-1200
FS1606-0600

0.9V / 25AFS1525-0600

0.9V / 6AFS1606-0900
FS1606-0600

1.8V / 6AFS1606-1800

FS1412-0600 1.2V /10A (12A)

FS1412-0600 1.2V / 7A (12A)

1.8V / 1A (6A)FS1606-1800

FS1606-1200 1.2V / 6A

FS1606-1100 1.1V 

All 12Vin Devices

FS1006-3300
3.3V / 6A

10W QFSP

FS1006-3300
3.3V / 6A

10W QFSP

FS1603-3300
FS1703-3300

3.3V / 3A

System
Voltage 3.3V

FS1006-5000
5.0V / 6A

System
Voltage 5.0V 

Power rails comprehensive for
all Agilex tile options

*,** voltage rails have 
   additional filters (ferrite bead)

Note:  FS1406-0600  
(FS1606 telemetry option)
    alternative for voltage divider
    for Vout from 0.6V to 1.8V;
    Otherwise voltage FS1606-xxxx
     suggested for best accuracy.

FS3303*

FS3303

FS3303

FS3303

FS3303

FS3303*

Additional power rails for 
Agilex tiles with QFSP ports
(i.e. 3.3V rails)

FS1606-1100
FS1406-1100

1.1V / 6A
LP-DDR4

Additional power rails for
LP-DDR4 at 1.1V

FS1525 is SmartVID ready

FS3303 is DC-DC
for LDO replacement
for higher efficiency



TDK mPOLTM  DC-DC Power Modules Solution
Power Map for Altera Agilex 5
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VCC, VCCP, VCCL_HPS rails, 
VCCPLLDIG*, VCC_IO_SDM
VCC_ADC_SDM, 

VCCL_SDM, VCCPLLDIG_SDM*
VCC_HSSI_L1, VCC_HSSI_R4
 
VCCH_SDM, VCCERT_GTSL1B
VCCERT_GTSL1C, VCCERT_GTSR4B
VCCERT_GTSR4C

VCCRCORE, VCCIO_PIO_3B_T
VCCIO_PIO_3B_B, (USB - VDD12)

VCCPT, VCCPT_HVIO, VCCPLL1_HPS
VCCPLL2_HPS, VCCIO_HPS, VCCIO_SDM
VCCPLL_SDM, VCCADC, VCCFUSEWR_SDM
VCCEHT_GTSL1B, VCCEHT_GTSL1C, 
VCCEHT_GTSR4B, VCCEHT_GTSR4C
VCCIO_HVIO_6A, VCCIO_HVIO_6B,
VCCIO_HVIO_6C, VCCBAT, HPS ETH - VDDIO
FPGA ETH - VDDIO, USB HUB - VDDIO
USB HUB - VDD18, HDMI - DVDD, HDMI-AVDD
HDMI - PVDD, HDMI - PLVDD, HDMI - BGVDD

VCCIO_HVIO_5A, VCCIO_HVIO_5B, VCCIO_HVIO_6D,
ADC - VREFA, HPS ETH - AVDD_3P3, FPGA ETH - AVDD_3P3,
HDMI - MVDD, PLL - VDD_DIG, PLL - VDD_XTAL, PLL - VDDA,
USB HUB - VDD33, USB PHY - VBAT, USB PHY - VDD33

VCCIO_PIO_2A_T, VCCIO_PIO_2A_B, VCCIO_PIO_3A_T
VCCIO_PIO_3A_B, VCCIO_PIO_SDM, 
FPGA LPDDR4 - VDD2, HPS LPDDR4 - VDD2
FPGA LPDDR4 - VDDQ, HPS LPDDR4 - VDDQ

HPS ETH - DVDD_0P9
FPGA ETH - DVDD_0P9

VCCIO_PIO_2B_T
VCCIO_PIO_2B_B

Altera Agilex 5

25A - 50A
 

FMC_ADJ

FS1525 is SmartVID ready

FS1525-0600
 x1 or x 2 

0.8V default
0.7V to 0.9V VID 

via PMBus

3.3V / 4A

0.8V / 6AFS1606-0600
FS1406-0600

FS1604-3300
FS1404-3300

1.0V / 6A

1.8V / 4A-6AFS1606-0600
FS1406-0600
FS1606-1800

0.9V / 1A 

1.2V / 6A

All 12Vin Devices
E-Series Device Group A:  VID 0.70V to 0.90V
E-Series Device Group B:
    VCC fixed 0.75V, 0.78V, 0.8V

Note:  FS1406-0600  
(FS1606 telemetry option)
    alternative for voltage divider
    for Vout from 0.6V to 1.8V;
    Otherwise voltage FS1606-xxxx
     suggested for best accuracy.

Additional power rails for 
Agilex tiles with QFSP ports
(i.e. 3.3V rails)
Ethernet MAC options:
   10Mbps, 100Mbps
   1Gbps / 2.5Gbps

FS1606-0600
FS1606-1100

1.1V / 6A
LP-DDR4

FS1606-0600
FS1406-0600

1.2V / 3AFS1606-0600
FS1406-0600
FS1606-1200

1.1V / 4A-6AFS1606-0600
FS1406-0600
FS1406-1100

FS1606-0600
FS1406-0600
FS1406-0900

FS1606-0600
FS1406-0600
FS1606-1200

USB, ADC, Sensor 
(Cruvi)

FS1006-3300
3.3V / 6A

10W QFSP

FS1006-3300
3.3V / 6A

10W QFSP

FS1006-5000
5.0V / 6A

System
Voltage 5.0V 

Highlights
•	 µPOLTM Technology Includes Inductor in a Thermally Enhanced  Package 
•	 FS1525 PMBus 1.2.  SmartVID support possible for Stratix and Agilex VID to +/-10mV step size.
•	 FS1412 & FS1406/1606 provides a quick analog DC-DC solution for Vout from 0.6V to 1.8V
•	 FS160x, FS140x, FS1006, FS1003 are same pinout (check Vout range and options for each)
•	 Low height profile DC-DC power modules 
•	 Excellent thermal derating performance
•	 -40°C to 125°C Operating Temperature



TDK mPOLTM  DC-DC Power Modules Solution
Power Map for Lattice Avant-E
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Highlights
•	 µPOLTM Technology Includes Inductor in a Thermally Enhanced  Package 
•	 FS1525 PMBus 1.2.  25A, 0.6V to 1.8V
•	 FS1412 & FS1406/1606 provides a quick analog DC-DC solution for Vout from 0.6V to 1.8V
•	 FS160x, FS140x, FS1006, FS1003 are same pinout (check Vout range and options for each)
•	 FS3303 is DC-DC used for LDO replacement for higher efficiency.  Low voltage input 2.7V to 6V.
•	 Low height profile DC-DC power modules 
•	 Excellent thermal derating performance
•	 -40°C to 125°C Operating Temperature

VCC, VCCCLK
VCCHP
VCCA_PLLX

VCCAUXA

VCCIO

VCCIO 
high speed

VCCBAT

Avant-E FPGA FamilyFS1525-0600
FS1412-0600
FS1606-0600

0.82V +/-3%
3A to 25A

5V, 3A-6A

3.3V,3A-6A

FS1006
FS1603

FS1603
FS1006

System Voltage, MIPI, PCI

System Voltage, SFP ports
USB, MIPI, CLOCKS, FMC, PCI

LAV-AT-200E
LAV-AT-300E
LAV-AT-500E

FS1606-0600 GbE Voltages
 (Broadcomm, Marvell)

0.8,0.88,0.9,1.0,1.2,1.8V 

1.2V, 1.8V, 2.5V, 3.3V 
FS1606-0600
FS1606-1200
FS1606-1800
FS1604-2500
FS1603-3300

1.8V / <6AFS1606-0600
FS1606-1800

FS1412-0600 GbE Voltages
 (Broadcomm, Marvell)

0.8,0.88,0.9V

FS1412-0600 DDR4 VCC1.2V / 12A

<6A
<12A
<25A

Vcore
FS1406
FS1412
FS1525

TDK µPOL

0.9V, 1.0V, 1.1V, 1.2 V,
1.35V, 1.5V, 1.8V

FS1606-0600 used in 
voltage divider
for Vout from 0.6V to 1.8V

Power Modules with Integrated Inductors

FS1525 6.9mm x 7.6mm x 3.8mm height
FS1412 4.9mm x 5.8mm x 1.6mm height
FS1406 3.3mm x 3.3mm x 1.5mm height
FS1404 3.3mm x 3.3mm x 1.5mm height
FS1403 3.3mm x 3.3mm x 1.5mm height
FS1703 3.3mm x 3.3mm x 1.5mm height

*FS160x and FS140x same pinout

196k
306k
477k

Logic

FS1606-0600
FS1604-2500
FS1603-3300

Check Lattice Radiant Design 
Tool for power estimation

158V, 500m - 1A
FS3303 or LDO

FS1606-0600
FS1606-1100

1.1V / 6A
LP-DDR4



TDK mPOLTM  DC-DC Power Modules Solution

Power Map for Lattice Certus-NX

Highlights
•	 µPOLTM Technology Includes Inductor in a Thermally Enhanced  Package 
•	 FS1003 provides a quick analog DC-DC solution for Vout from 0.6V to 5.0V
•	 FS3303 provides a quick analog DC-DC solution for Vout from 0.4V to 3.3V
•	 Low height profile DC-DC power modules 
•	 Excellent thermal derating performance
•	 -40°C to 125°C Operating Temperature
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VCC_Vcore

VCCAUX, VCCPLL

VCCA 1V0

VCCIO 3V3 or 1V8

VCCIO 1V5 or 1V2

 

Lattice 
Certus-NX

1.0V

FS1003
FS3303

1.0V

FS1003
FS3303

1.8V

1.8V, 3.3V
FS1003
FS3303

1.2V, 1.5VFS1003
FS3303

FS1003
FS3303

FS1003, FS160x and FS140x
are same pinout

FS1003 for 5V/12V input 
FS3303 for 2.7V to 6V input

FS1006-5000 System Voltage, MIPI, PCI5V, 3A-6A

FS1006, FS1703 System Voltage, PCI, SFP port3.3V, 3A-6A



TDK mPOLTM  DC-DC Power Modules Solution

Power Map for Efinix Titanium

Highlights
•	 µPOLTM Technology Includes Inductor in a Thermally Enhanced  Package 
•	 FS1525 PMBus 1.2.  Telemetry and Vout start up and setting options.
•	 FS1412 & FS1406 / FS1606 provides a quick analog DC-DC solution for Vout from 0.6V to 1.8V
•	 Low height profile DC-DC power modules 
•	 Excellent thermal derating performance
•	 -40°C to 125°C Operating Temperature
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VCC, VCCA

VCCAUX, VCC18

VCCIO2

VCCIO3

VCCIO4

VCCIO33

VDDQX_PHX

VDD_PHX

Titanium FPGA FamilyFS1525-0600
FS1515-0600
FS1412-0600
FS1406-0600

0.95V /  0.85V
3A to 25A

1.2V/1.8V

3.3V

FS1406-0600
FS1406-1100

FS1406-0600

1.1V

1.2V, 1.8V 
FS1406-0600
FS1406-1200
FS1406-1800

1.8V / 5AFS1406-0600
FS1406-1800

FS1406-0600
FS1406-1200
FS1406-1800
FS1406-0600
FS1406-1200
FS1406-1800

1.2V/1.8V

FS1403-3300

0.85V



TDK mPOLTM  DC-DC Power Modules Solution

Power Map for Microsemi PolarFire

Highlights
•	 µPOLTM Technology Includes Inductor in a Thermally Enhanced  Package 
•	 FS1412 & FS1406 / FS1606 provides a quick analog DC-DC solution for Vout from 0.6V to 1.8V
•	 Low height profile DC-DC power modules 
•	 Excellent thermal derating performance
•	 -40°C to 125°C Operating Temperature
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TDK mPOLTM  DC-DC Power Modules Solution

Power Map for Broadcomm - 100G - 200G Ethernet

Highlights
•	 µPOLTM Technology Includes Inductor in a Thermally Enhanced  Package 
•	 FS1525 PMBus 1.2.  Telemetry and Vout start up and setting options.
•	 FS1412 & FS1406 / FS1606 (same pinouts) provides a quick analog DC-DC solution for Vout from 0.6V to 1.8V
•	 FS1003 provides a quick analog DC-DC solution for Vout from 0.6V to 5.0V
•	 FS3303 provides a quick analog DC-DC solution for Vout from 0.4V to 3.3V
•	 Low height profile DC-DC power modules 
•	 Excellent thermal derating performance
•	 -40°C to 125°C Operating Temperature
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VDDC_HOST

VDDC_AON
 

VDD_0P8V

VDD_1P8V

VDD_1P2V

Voltage_3V3

Broadcomm
BCM57508 200GbE

Vout3: 0.8V, 4.5A

FS1525
FS1412 Vout1: 0.9V/0.8V, 13A

FS1606
FS1406

FS1412
Vout2: 0.9V/0.8V, 11A

Vout5: 1.2V, <2AFS1003
FS1606, FS1406

Vout4: 1.8V, <1AFS3303
FS1003

3.3V, 6A
FS1006-3300

Vout6: 3.3V

5.0V, 3A-6A
FS1006
FS1603

System Voltage, PCI

Vout7: 3.3V, 3A-6A

FS1006
FS1603 System Voltage, SFP port, PCI



TDK mPOLTM  DC-DC Power Modules Solution

Power Map for Intel  Ethernet - GbE Ethernet

Highlights
•	 µPOLTM Technology Includes Inductor in a Thermally Enhanced  Package 
•	 FS1412 & FS1406 / FS1606  provides a quick analog DC-DC solution for Vout from 0.6V to 1.8V
•	 Low height profile DC-DC power modules 
•	 Excellent thermal derating performance
•	 -40°C to 125°C Operating Temperature
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TDK mPOLTM  DC-DC Power Modules Solution

Power Map for Marvell - GbE Ethernet

Highlights
•	 µPOLTM Technology Includes Inductor in a Thermally Enhanced  Package 
•	 FS1412 & FS1406 / FS1606 provides a quick analog DC-DC solution for Vout from 0.6V to 1.8V
•	 Low height profile DC-DC power modules 
•	 Excellent thermal derating performance
•	 -40°C to 125°C Operating Temperature
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TDK mPOLTM  DC-DC Power Modules Solution

Power Map for Marvell - Armada - multi-core ARM SoCs

Highlights
•	 µPOLTM Technology Includes Inductor in a Thermally Enhanced  Package 
•	 FS1412 & FS1406 / FS1606 provides a quick analog DC-DC solution for Vout from 0.6V to 1.8V
•	 Low height profile DC-DC power modules 
•	 Excellent thermal derating performance
•	 -40°C to 125°C Operating Temperature

Page 30
Return
TOC



TDK mPOLTM  DC-DC Power Modules Solution

Power Map for Marvell - Cavium Octeon - ARM Processor SoC

Highlights
•	 µPOLTM Technology Includes Inductor in a Thermally Enhanced  Package 
•	 FS1412 & FS1406 / FS1606  provides a quick analog DC-DC solution for Vout from 0.6V to 1.8V
•	 Low height profile DC-DC power modules 
•	 Excellent thermal derating performance
•	 -40°C to 125°C Operating Temperature
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TDK mPOLTM  DC-DC Power Modules Solution
Power Map for NXP - QorIQ - LayerScale Processors
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VDD, VDDC, SDVDD, SXVDD

GVDD/G1VDD, 1.2V DDR4
AVDD_SD_PLL

OVDD, AVDD_PLAT

VCCR_GXB, VCCT_GXB

BVDD, DVDD, L1VDD

NXP QorIQ 
LS10xx   LS208x 

1.8V / 2A+

FS1412 (12A)
FS1525 (25A to 200A) 1.0V / 6A to 40A+

FS1606
FS1406 1.2V / 3A+

1.35 / 2A

FS1006
FS1003

3.3V / 3A-6A

FS1003
FS3303

FS1003
FS3303

5V, 3A-6A

3.3V,3A-6A

FS1006
FS1603

FS1603
FS1006

System Voltage, PCI

System Voltage, SFP ports
USB, CLOCKS, PCI

FS1606-0600 GbE Voltages
 (Broadcomm, Marvell)

0.8,0.88,0.9,1.0,1.2,1.8V 

FS1412-0600 GbE Voltages
 (Broadcomm, Marvell)

0.8,0.88,0.9V

FS1412-0600 DDR4 VCC1.1V/1.2V / 12A

Highlights
•	 µPOLTM Technology Includes Inductor in a Thermally Enhanced  Package 
•	 FS1525 PMBus 1.2.  Telemetry and Vout start up and setting options.
•	 FS1412 & FS1406 / FS1606 (same pinouts) provides a quick analog DC-DC solution for Vout from 0.6V to 1.8V
•	 FS1003 provides a quick analog DC-DC solution for Vout from 0.6V to 5.0V
•	 FS3303 provides a quick analog DC-DC solution for Vout from 0.4V to 3.3V
•	 Low height profile DC-DC power modules 
•	 Excellent thermal derating performance
•	 -40°C to 125°C Operating Temperature



TDK mPOLTM  DC-DC Power Modules Solution
Power Map for Nvidia - Jetson Nano Orin  - 7W to 15W
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Highlights
•	 µPOLTM Technology Includes Inductor in a Thermally Enhanced  Package 
•	 FS1606 and FS1003 (same pinouts) provides a quick analog DC-DC solution for Vout from 0.6V to 1.8V
•	 FS1003 provides a quick analog DC-DC solution for Vout from 0.6V to 5.0V
•	 FS1006 provides 3.3V (~20W) and 5V (30W) --- best in class in size for power density performance
•	 FS3303 provides a quick analog DC-DC solution for Vout from 0.4V to 3.3V for low voltage input (2.7V to 6V)
•	 Low height profile DC-DC power modules 
•	 Excellent thermal derating performance
•	 -40°C to 125°C Operating Temperature

VDD_3V3
(PCIe, Camera-I2C,
  Display/HDMI,
   UART)

VDD_1V8
 (DP/HDMI, level shift,
    I2C/Camera & other,
    GPIO, UART

Nvidia
Jetson Nano Orin

7W to 15W

0.7V to 0.9V

FS1006-3300 (6A)
FS1604-3300 (4A)

5.0V, 6A

3.3V /  3A to 6A

FS1606-0600

FS1006-5000
5V System Voltage

VDD_3V3_system

FS1606-1800 (6A)
FS1003-0600 (3A)

1.8V / 1A
1.8V system

audio codec
fan control
ethernet GbE

USB, Audio Codec,
Fan Control, HDMI

12Vinput

M.2
LDO’s

1V, 2V, other
FS3303-0400

ethernet GbE


