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UPOL Products www.us.tdk.com/POL

Xilinx Artix 7

Xilinx Artix UltraScale+ Cost Optimized

Xilinx Zynq 7

Xilinx Zynq UltraScale+ MPSoC - Zu02 to Zu04 CG/EG Series

Xilinx Zynq UltraScale+ MPSoC - Zu05 to Zu19 CG/EG Series

Xilinx Zynq UltraScale+ MPSoC - Zu04 to Zu07 EV Series

Xilinx Zynq UltraScale+ Cost Optimized - Zu01 to Zu03

Xilinx Kintex UltraScale+

Xilinx Virtex UltraScale+

Xilinx Versal ACAP: VC and VM Series

Xilinx Versal Premium and Edge Series

Intel (Altera) Cyclone Series

Intel (Altera) Arria 10 - 10W to 15W
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Introduction of TDK uPOL™ DC-DC Power Modules

Chip Embedded DC-DC Power Modules

TDK’s uPOL 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. Plug and Play concept saves design time
and will allow system designer to work on system solution vs. fine tuning individual components

Highlights

3D Chip Embedded Power Modules

uPOL Technology Includes Inductor, Controller,
Power MOSFET, Driver & Digital Engine

Plug & Play (No Compensation Required) U ltrath iNn

Analog DC-DC or Digital DC-DC Design (12C / PMBUS Serial Bus) 1.6 milimeter height

Voltage, Current, Temperature Telemetry

Adjustable Vout +5mV ¥4 mm hood clearance

Output Voltage, +0.5% Initial accuracy multi- ARM FPGA, e ¥ .
-40°C to 125°C Operating Temperature ASICOR SOCPCBFS1412 T?“ .6 mm height

Technology & Performance Advantages

Return

Max Load Current (A)

Chip Embedded Power Modules Input
VOuT
FS1525  Sampling Soon o PVin Vout |
‘ o« 25A/45W sharable n=8 phase to 200A +—vin DK
e 6.8 mmx7.6mm x 3.8 mm height E SYNG HPOL
Analog, 12C/PMBus plus Telemet Settable
¢ 9 P i Optional | SDA Vib Vogtwnth
FS1412 Released EMC o —| SCL sottom 5 rRe:I:tor
0 e 12A/20W+in 4.9mm x 5.8mm x 1.6mm height — ADDR
e Analog, 12C/PMBus plus Telemetry — PG PGND
T —EN AGND| ] |
FS1406, FS1404, FS1403, FS1703 Released N
@ @ e O6A-3A/15W in 3.3mm x 3.3mm x 1.5mm height
=
<C .
8 design start.

: Datasheets, power maps,
Chip Embedded Power IC in Thermal Enhanced Packaging, reference designs, symbols,
Excellent thermal deratings over temperature EI o] 3D models, and BOMs >>
Ultra Thin height, Small PCB footprint power design: www.us.tdk.com/POL

Total solution: 25% to 50% smaller than competitors

e Analog, I12C
I Download tools for quick

FS1412 Igyy Derating
VIN = 12V, VOUT =0.8V

14

12

10

8

6

4

2 —LFM=0

Design Example:
0 0 20 40 60 80 100 120 Xilinx FPGA with TDK pPOL Power Modules
Ambient Temperature °C

TDK Corporation * Please visit our Websites for product data sheets « www.tdk.com/POL « www.product.tdk.com
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TDK nPOL™ DC-DC Power Modules Solution

Power Map for Xilinx Artix 7

@TDI( Artix 7

FS1406-0600 IBAEAALNE 0.90\)(/)::? VCCINTIVCCBRAM

1.8V 3Ato 4A
Vout2

FS1406-0600

VCCAUX, VCCIO

FS1406-0600 1.2V, 0.5A to 1A MGTAVTT
Vout 3

FS1406-0600 1.0V, 1A MGTAVCC
Vout 4

FS1403-5000
FS1403-3300 3.3V, 4A Vouts
5.0V 3A Vouté

O System Voltage

Highlights
+  WPOL™ Technology Includes Inductor in a Thermally
Enhanced Package
FS1406-0600 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

Return

ToC Page 4

XC7ASL0T
XC7A75T
XC7A100T
XC7A200T



TDK pPOL™ DC-DC Power Modules Solution

Power Map for Xilinx Artix UltraScale+ Cost Optimize

&TDK

Artix US+ Cost Optimized

0.72V. 0.85V
FS1406-0600 120 VCCINTVCCBRAM
ARSI AE \/CC_PSINTFP, VCC_PSINTLP,

FS1406-0600 VOUT 2-0.85

VCC_PSINTFP_DDR
0.85v
1A - 2A

option if separate 0.72V & 0.85V

FS1406-0600 1.8V, 500mA -2A VCCAUX, VCCIO, VCCO_PSADC,
vomE)] VCC_PSAUX

FS1406-0600 ELNEYTN

FS1403-3300

FS1406-0600 1.2V, 3.5A VMGTAVTT
VOUT 4

FS1406-0600

- LDO option vours

SRl 0.9V, 1A to 2A VMGTAVCC

1.8V, 1A -6A VMGTAVCCAUX

VOUT 6

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

VCCO_PSIO

VOUT 7

Highlights

Return
TOC

uPOL™ Technology Includes Inductor in a Thermally
Enhanced Package
FS1406-0600 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 5
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AU15P
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AU25P



TDK nPOL™ DC-DC Power Modules Solution

Power Map for Xilinx Zynq 7

STDK Zynq 7 XC72007
FS1412-0600 XC72012S
1.0V /0.95V, 3Ato 10A
FS1406-0600 , SAto XC72014S

VCCINT/VCCBRAM
VOUT 1a- FS1406 1A to 6A XC72010

VOUT 1b - FS1412 6A to 12A XC72015
XC72020
1.8V, 2A to 4A
FS1406-0600 : XC7Z030
- R VCCAUX, VECio XC72035

XC72035
FS1406-0600 MEMEARIZAACIAEEE \GTAVTT rerzoas
- VouT 3 XCTZ100
FS1406-0600 MEMEARILRT MGTAVCC
VOUT 4

3.3V, 4A
FS1404-3300 5.0V, 3A S.ystem Voltage
FS1403-5000 VOUT 5 (F51404)

VOUT 6 (FS1403)

FS1406-0600 @ VCCIO option

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

FS1404

Highlights

+  WPOL™ Technology Includes Inductor in a Thermally
Enhanced Package
FS1406-0600 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

Return Page 6
TOC



TDK nPOL™ DC-DC Power Modules Solution

Power Map for Xilinx Zynqg UltraScale+ MPSoC

S&TDK

0.72V, 0.85V/0.9V Zynq UltraScale+ Zu02 CG/EG
FS1412-0600 3A-12A oo oo Zu03 CG/EG
FS1406-0600 NN BECTINRpTY VCCINT/VCCBRAM Zu04 GG/EG
NOORIRINMANIIN \/CC_PSINTFP, VCC_PSINTLP,
VCC_PSINTFP_DDR
FS1406-0600 1.8V, 2A-4A VCCAUX, VCCIO, VCCO_PSADC,
Weligd VCC _PSAUX
1.2V, 1A - 2A
FS1406-0600 Ty VCC_PSPLL, VCCO_PSDDR_504
1.2V, 1A - 2A
. ’ MGTAVTT
FS1406-0600 —
FS1406-0600 EECENARLSERZ MGTAVCC
VOUT 4

FS1406-0600 1.8V, < 1A
or LDO

MGTAVCCAUX

VOuT7

3.3V, 4A
FS1404-3300 5.0V, 3A System Voltage
FS1403-5000 VOUT 5 (FS1404)

VOUT 6 (FS1403)
1.2V /1.8V/2.5V/3.3YV,

FS1406 1A to 4A _
FS1404 @ V/CCIO option

VOouT 8

Highlights

Return
TOC

uPOL™ Technology Includes Inductor in a Thermally
Enhanced Package
FS1412 & FS1406 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 7



TDK nPOL™ DC-DC Power Modules Solution

Power Map for Xilinx Zynq UltraScale+ MPSoC

Highlights

uPOL™ Technology Includes Inductor in a Thermally
Enhanced Package
FS1525 PMBus 1.2. SmartVID support possible for Agilex VID to +/-10mV step size.
FS1412 & FS1406 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

&TDK

0.72V, 0.85V/0.9V
FS1412-0600 12A-50A

(SN VAR [610[08 VOUT 1a - FS1525 12A to 50A
VOUT 1b-FS1412 6A to 12A

0.85V/0.9V option

FS1406-0600

:

VOUT 1c-FS1406 2A to 6A

FS1406-0600

1.8V, 2A-4A

FS1406-0600

1.2V, 1A-2A

FS1406-0600

1.2V, 1A-12A

=SSR R P00 VOUT 3a-FS1412 6A to 12A
VOUT 3b - FS1406 1A to 6A

0.9V, 1Ato 8A

FS1406-0600 VOUT 4a-FS1412 6A to 12A
VOUT 4b - FS1406 1A to 6A

or LDO

FS1406-0600 [REPYNIESI

or LDO

FS1406-0600 [N

or LDO

2.5V / 3.3V, 4A
FS1404-3300 5.0V, 3A

FS1403-5000

FS1406 1A to 4A

VOUT 5 (FS1404)
VOUT 6 (FS1403)

1.2V /1.8V/25V/3.3V,

FS1404 VOUT 8

Zynq UltraScale+

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

System Voltage

@ VCCIO option

Page 8

Zu05 CG/EG
Zu06 CG/EG
Zu07 CG/EG
Zu09 CG/EG
Zull EG
Zu15 EG
Zul17 EG
Zu19 EG

*FS1525
in development



TDK nPOL™ DC-DC Power Modules Solution

Power Map for Xilinx Zynq UltraScale+ MPSoC

Highlights

Return
TOC

&TDK

0.72V. 0.85V/0.9V Zynq UltraScale+ Zu04 EV
FS1525-0600 3A-12A Zu05 EV
| SOH I N 2O I510]08 VOUT 1a - FS1525 12A to 25A VCCINT/VCCBRAM Zu07 EV

VCC_PSINTFP, VCC_PSINTLP,
VOUT 1b-FS1412 6A to 12A VCC_PSINTFP_DDR

FS1406-0600 i

VCCINT_VCU
VOUT 1c - FS1406 3A

FS1406-0600 1.8V, 2A-4A VCCAUX, VCCIO, VCCO_PSADC,
LSSa  yCC_PSAUX

1.2V, 1A-2A

=Sl Es-Use elg] VCC_PSPLL, VCCO_PSDDR_504

1.2V, 1A-2A

FS1406-0600 veE] MGTAVTT

FS1406-0600 EEEVALICEL

FS1406-0600 NSRS
or LDO Veigd MGTAVCCAUX

FS1406-0600 0.85V, < 1A
or LDO

ey VPS_MGTRAVCC

FS1406-0600 1.8V, < 1A
or LDO

VPS_MGTRAVTT

VOUT 10

3.3V, 4A
FS1404-3300 5.0V, 3A System Voltage
FS1403-5000 VOUT 5 (FS1404)

VOUT 6 (FS1403)

12V /1.8V/2.5V/3.3V,

FS1406 1A to 4A @ \/CCIO opt
option

FS1404 VOUT 8

uPOL™ Technology Includes Inductor in a Thermally

Enhanced Package
FS1525 PMBus 1.2. SmartVID support possible for Agilex VID to +/-10mV step size.
FS1412 & FS1406 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 9
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TDK nPOL™ DC-DC Power Modules Solution

Power Map for Xilinx Zynqg UltraScale+ Cost Optimized

S&TDK

0.72V. 0.85V Zyng US+ Cost Optimized ZU1
1A - 5A U2
FS1406-0600 IRyl VCCINT/VCCBRAM ZU3

VCC_PSINTFP, VCC_PSINTLP,
MBS  VCC_PSINTFP_DDR
FS1406-0600 VAN  VCCAUX, VCCIO, VCCO_PSADC,
VOUT 2 VCC_PSAUX

LDO 1.2V, 100mA
Diodes AP2114 V) VCC_PSPLL

1.2V, 1A - 6A

VCC__PSDDR,
(8BS DDR _VDDQ/VDD

FS1406-0600

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

FS1406-0600 [RINEE VCCO_PSIO

FS1403-3300

VOUT 5

Highlights
+  WPOL™ Technology Includes Inductor in a Thermally
Enhanced Package
FS1412 & FS1406 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 10
Return
TOC



TDK nPOL™ DC-DC Power Modules Solution

Power Map for Xilinx Kintex UltraScale+

STDK

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

FS1412-0600
FS1525-0600

FS1412 12A
FS1525 25A sharable

0.85V/0.9V, 2A

FS1406-0600

1.8V, 1A-4A

FS1406-1800

0.9V, 2A - 4A

FS1406-0900

1.2V, 2A - 4A

FS1406-1200

1.8V, 500m - 1A

FS1406-1800

Highlights

or LDO

Kintex UltraScale+

VCCINT

VCCBRAM, VCCINT_IO
VCC_PSINTFP, VCC_PSINTLP,
VCC_PSINTFP_DDR

VCCAUX, VCCIO, VCCO_PSADC,
VCC_PSAUX

MGTAVCC

MGTAVTT

MGTAVCCAUX

+  pPOL™ Technology Includes Inductor in a Thermally
Enhanced Package

Return
TOC
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Ku3P
KubP
KugP
Ku11P
Ku13P
Ku15P

* FS15625 in development

System Voltage

FS1403

FS1406-0600

3.3V, 3A

VCCIO & Utility option

FS1404

®
1.2V /1.8V/25V/3.3YV,
1Ato 4A

50V /3A System Voltage

FS1403-5000
FS1406-1200

12v/ea DDR4

FS1525 PMBus 1.2. SmartVID support possible for Agilex VID to +/-10mV step size.
FS1412 & FS1406 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 nPOL™ DC-DC Power Modules Solution

Power Map for Xilinx Virtex UltraScale+

XCVU3P
= STDK e XCVUSP
PEISPIIN] o0.72v, 0.85v, 0.9v s el KT
x1to x8 25A - 200A XCVU9P
: sl XCVU13P
Eoltie SRREAMLSLAIE \coiNT_ANS kA
FS1525* = XCVU33P
1.2V, XCVU35P
FS1412 (12A) - 8A - 20A VCC_HBM option XCVU37P
FS1525 (25A) PCle
0.85V/0.9V, VCCBRAM, VCCINT_IO _
FS1412 (12A) 1 6A - 20A VCC_PSINTFP, VCC_PSINTLP, *FS1525 in development
FS1525 (25A) VCC_PSINTFP_DDR 25A current sharable
1.8V, 1A - 4A VCCAUX, VCCIO, VCCO_PSADC,

FS1406-1200 1.2V, 3A - BA, 25A
6
FS1525-1200 \éggzPSPLL, VCCO_PSDDR_504,

FS1406-0900 - 0.9V, 2A - 10A
FS1412-0900

FS1406-1200 1.2V 2A - 20A
FS1412-1200 & MGTAVTT
FS1525-1200

FS1406-1800 ° MGTAVCCAUX
F51406-0600 | AL \ps GTRAVCC — DAC_AVCCAUX SEAARCUUULSN 1404 2500

System Voltage

FS1403 3.3V, 3A

VCCIO & Utility option

MGTAVCC

FS1406

®
FS1404 1.2V /1.8V/25V/33V,

1A to 4A

1.8V, 500mA

1.8V, 500mA
2 i J VPS MGTRAVTT
FS1406-1800 -+ 2 S0 = ADC_AVCCAUX |- SEEAACUUWSI - 14061800
FS1403-3300 12 DRSS
2.5V, 500mA

DAC_AVTT

FS1404-2500 '3

Highlights

uPOL™ Technology Includes Inductor in a Thermally

Enhanced Package
FS1525 PMBus 1.2. SmartVID support possible for Agilex VID to +/-10mV step size.
FS1412 & FS1406 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

Return Page 12
TOC
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TDK nPOL™ DC-DC Power Modules Solution

Power Map for Xilinx Versal ACAP Series

STDK Xilinx

i i VC1902
FS1525 o aon e ton Versal ACAP for Al Applications Yl e
x3orx8 — VCCINT, VCCINT_IO, VCCRAM
FS1406-0600 ML VCC_PMC
FS1406-0600 MERAA AL VCC_PSLP
FS1406-0600 0.78V, 34 VCC_PSFP
0.78V, 5A
FS1406-0600 ' vec_soc
FS1406-0600 1.5V, 3A - 4A VCCAUX,
1.5V, 1A
FS1406-0600 : VCCAUX_PMC, VCCAUX_SMON
1.5V, 3A-4A
y | VCCIO
FS1406-0600 (1.0V/1.2V/1.5V/2.5V)
FS1406-0600 gEEUALEARLERE VMGTAVCC
FS1406-0600 guuplEtbammy MGTAVAUX
FS1406-0600 12V.3A -6A IS
FS1412-0600
System Voltage B 51525 in development
FS1403-3300 ®
3.3V, 3A
- Product Full Production Release
VCCIO option
FS1406
| FS1405 | .

1.2V /1.5V/25V
Highlights 1At 6A

+  WPOL™ Technology Includes Inductor in a Thermally

Enhanced Package
FS1525 PMBus 1.2. SmartVID support possible for Agilex VID to +/-10mV step size.
FS1412 & FS1406 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
Return
TOC Page 13



TDK nPOL™ DC-DC Power Modules Solution

Power Map for Xilinx Versal Premium and Edge Series

STDK AMD Xilinx

0.70V, 40A - 130A Versal ACAP

=y eyar 0500000 0.8V, 0.88V - 80A to 180A
x3o0orx8 VCCINT, VCCINT_IO, VCCRAM

FS1412-0600 1.5V -1.5A-12A VCCAUX

FS1406-1500

FS1515-0500 AR

MGTAVCC

FS1412-0600
FS1406-0600

1.5V, <1A
FS1406-1500 MGTAVAUX

FS1412-0600 1.2V, 8Ato 24A
FS1525-0500 B

FS1406-0600

FS1404-2500 prvyEmwErETay
FS1404-3300 1At0 6A

VE
VP
series

Note: FS1406 at 1.2V, 1.5V and 0.88V can be generated using

FS1406-0600 with external resistor

Versal Premium: VP1102, VP1202, VP1402, VP1502, VP1552, VP1702, VP1802
Versal Al Edge: VE1752, VE2002, VE2102, VE2202, VE2302, VE2602, VE2802

Highlights

+  upPOL™ Technology Includes Inductor in a Thermally
Enhanced Package

FS1525 PMBus 1.2. SmartVID support possible for Agilex VID to +/-10mV step size.
«  FS1412 & FS1406 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

Return
TOC Page 14
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TDK nPOL™ DC-DC Power Modules Solution

Power Map for Intel (Altera) Cyclone

@}TDK Intel Cyclone

FS1406-0600 0.9,1.0, 1.1, 1.15, 1.2V RV/eTei/elol I /olo | o5
\llam VCCERAM

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

System Voltage
FS1403-5000 e
5V, 3A Voutl1
System Voltage
FS1403-3300 e )

3.3V, 3A Vouti2

1.8,1.5,1.35, 125,12
FeRCAHE0N 2.5,3.0,33V
FS1 404-2500 Vout4

FS1404-3300

: 25,18,1.2, 1.0V
FS1406-0600 VCCAF_PLL / VCCA_PLL
FS1404-2500 Aol \VCCD_PLL, VCCA

S CIVGRIE0N 1.2151.82.53.0,3.3V
FS1404-2500 — VCCPGM (Cyclone V, 10GX)

FS1404-3300

FS1404-2500 V2_5t;/ VCCA, VCCAUX (Cyclone V, 10LP)
25,30, 3.3V

FS1404-2500 VCCPD (Cyclone V only)

FS1404-3300 vouts

0.95,1.03,1.1, 1.2V
Vout8

FS1406-0600

VCCE_GXBL, VCCL_GXBL
(Cyclone V, 10GX)

FS1406-0600

FS1406-1800 e /CCH_GXB
FS1406-2500 (Cyclone V, 10GX)

e VREFP_ADC (Cyclone 10GX only)

VCCBATT (Cyclone V, 10GX
Battery Tieto 1.5, 1.8, 2.5  Vout7 = )

if not used

Highlights

+  WPOL™ Technology Includes Inductor in a Thermally
Enhanced Package
FS1412 & FS1406 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

Return
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TDK nPOL™ DC-DC Power Modules Solution

Power Map for Intel (Altera) Arria 10 - 10W to 15W

i
-
u.
A\

Intel Arria 10

FS1412-0600 0.9V / 0.95V e GX160 / SX160
Vout 1 (6A - 12A) : : GX220/ SX 220

GX270/ SX270

check

Altera

Early Power
Estimator (EPE)
for

VCC /VCCP
rail consumption

FS1406-0600 1.0V/1.2V/1.8V/2.5V [\ieel0)
FS1404-2500 Vout 3

‘K-8 VCCPGM, VCCPT, VCCPLL_HPS,
FS$1406-1800 VB VCCBAT, VCCIOREF_HPS, VCCA_PLL

FS1406-0600 1.0V 1Av_ 6A4 VCCR_GXB, VCCT_GXB
out

FS1406-0600 T8V/TA-BA ENYOTREY:
Vout 5

5V, 3A
FS1403-5000 @ System Voltage
Vout6
3.3V 4A
FS1404-3300 O System Voltage
Vout7
FS1406-0600 1.0V 2V g Enet Voltages
Vout8

Highlights

+  WPOL™ Technology Includes Inductor in a Thermally
Enhanced Package
FS1412 & FS1406 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

Return
TOC Page 16



TDK nPOL™ DC-DC Power Modules Solution

Power Map for Intel (Altera) Arria 10 & Stratix 10

Highlights

0.9V / 0.95V

Intel Arria & Stratix 10

VCC, VCCP, VCCERAM

FS1406-0600

Vout 1 (15A - 50A)

0.95V/1A-6A

VCCERAM

FS1412-0600

Vout 3
if >6A, FS1412-0600

0.9, 0.95V / 6A-12A

FS1406-0600

Vout 4

1.0V/1.2V/1.8V/2.5V

VCCL_HPS

VCCO

FS1404-2500

FS1412-0600

Vout 5

1.8V

VCCPGM, VCCPT, VCCPLL_HPS,

FS1412-0600

\-iwd VCCBAT, VCCIOREF_HPS, VCCA_PLL

if <6A, FS1406-1800

0.95, 1.0V / 6A-12A

FS1406-0600

Vout 6
if >12A, FS1525

1.8V/1A-6A

VCCR_GXB, VCCT_GXB

Vout 7

5V, 3A

VCCH_GXB

FS1403-5000

Vout
3.3V, 4A

o System Voltage
8

FS1404-3300

FS1406-0600

Vout

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

o System Voltage
9

FS1412-0600

Enet Voltages

FS1412-0600

Vout1o (Broadcomm, Marvell)
0.8,088,0.9v Enet Voltages
Vout11 (Broadcomm, Marvell)
1.2V/12A

><-|'|
($)]
N
en'l
(]
2 U
o
o A

Vout

o DDR4 VCC
12

+  WPOL™ Technology Includes Inductor in a Thermally
Enhanced Package

«  FS1525 PMBus 1.2. SmartVID support possible for Agilex VID to +/-10mV step size.
«  FS1412 & FS1406 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 17

GX270/ SX270
GX320 / SX320
GX480 / SX480
GX570 / SX570

Similar
power map
for Stratix

check

Altera

Early Power
Estimator (EPE)
for

VCC /VCCP
rail consumption

*FS1525
25A

in development
up to 8 phase
targeted



STDK

TDK nPOL™ DC-DC Power Modules Solution

Power Map for Intel (Altera) Agilex

S&TDK

FS1525-0600

0.8V default Intel Agilex
0.7V to 0.9V VID

via PMBus
X 2 (x4) Vout 1 (15A - 50A) VCC, VCCP, VCCERAM check
Vout1a (50A -100A) Altera
Early Power
FS1525-0600 0.9V /254 VCCERAM / HPS Estimator (EPE)
Vout 3 for
if >6A, FS1412-0600 VCC /VCCP
rail consumption
FS1412-0600 1.8V / 10A - 20A
FS1525-0600 Vout 4 *FS1525
25A

sampling 2023
Up to 8 phase
targeted

ol N0 [sE0]510]00 1.0V/1.1V/1.2V/1.8V/2.5
FS1404-2500 Vout 5

FS1406-0600 (E\FREANY VCCPGM, VCCPT, VCCPLL_HPS,
(il VCCBAT, VCCIOREF_HPS, VCCA_PLL

FS1406-0600 0.8V, 0.9V /6A BN Y WRr >
Vout 6

0.8V, 0.9V, 1.2/ 6A
Vout 7

FS1406-0600

VCCO / TX/IRX

Highlights

+  WPOL™ Technology Includes Inductor in a Thermally

Enhanced Package
FS1525 PMBus 1.2. SmartVID support possible for Agilex VID to +/-10mV step size.
FS1412 & FS1406 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

Return
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STDK

TDK nPOL™ DC-DC Power Modules Solution

Power Map for Lattice Avant-E

&TDK

FS1525-0600
FS1515-0600

FS1412-0600
FS1406-0600

Avant-E FPGA Family
0.82V +/-3%

3Ato 25A

VCC, VCCCLK
VCCHP
VCCA_PLLX

1.8V / <6A

FS1406-0600
FS1406-0600
FS1406-1200
FS1406-1800
FS1404-2500
FS1403-3300

1.2V, 1.8V, 2.5V, 3.3V

0.9v, 1.0V, 1.1V, 1.2V,

FS1406-0600 1.35V, 1.5V, 1.8V [\ /otel 1o

FS1406-0900
FS1406-1000
FS1406-1100
FS1406-1200
FS1406-1800
FS1404-2500

high speed

Highlights
+  WPOL™ Technology Includes Inductor in a Thermally
Enhanced Package
FS1525 PMBus 1.2. SmartVID support possible for Agilex VID to +/-10mV step size.
FS1412 & FS1406 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

Return
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TDK pPOL™ DC-DC Power Modules Solution

Power Map for Lattice Certus-NX

Lattice

Certus-NX
VCC_Vcore
FS1406-1000
FS1406-0600* 18V VCCAUX, VCCPLL

FS1406-1800
FS1406-0600* 1.0V T
FS1406-1000

FS1406-0600*

FS1406-1800 REVARY
FS1403-3300

12V, 1.5V
Egjgg-?ggg VCCIO 1V5 or 1V2

*FS1406-0600 can be
used for voltage divider
for 0.6V to 1.8V

VCCIO 3V3 or 1V8

iced40 CrossLink Certus
FS1412 Ay
FS1406 Ay o Ry OV, 1 18V, 18V
TDK uPOL Power Modules ’ 06VvV-18V
FS1404 3.3V, 25V 3.3V, 25V 3.8V, 25V
FS1403 / FS1703 3.3V, 5.0V 3.3V, 5.0V 3.8V, 5.0V

Highlights

+  uPOL™ Technology Includes Inductor in a Thermally
Enhanced Package
FS1406 provides a quick analog DC-DC solution for Vout from 0.6V to 1.8V
See FS1406-0600 used as voltage divider
Low height profile DC-DC power modules
Excellent thermal derating performance
-40°C to 125°C Operating Temperature

Page 20
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STDK

TDK nPOL™ DC-DC Power Modules Solution

Power Map for Efinix Titanium

S&TDK

FS1525-0600 0.95V / 0.85V
FS1515-0600 3Ato 25A

Titanium FPGA Family

VCC, VCCA

FS1412-0600
FS1406-0600

FS1406-0600 1.8V / 5A
FS1406-1800

VCCAUX, VCC18

FS1406-0600
FS1406-1800
FS1406-0600
FS1406-1200
FS1406-1800
FS1406-0600
1.2V/1.8V
FS1406-1200 VECIOS
FS1406-1800

1.2V/1.8V [\Vele [0k

3V
33 VCCIO33

FS1403-3300

FS1406-0600 1.1V
FS1406-1100

VDDQX_PHX

FS1406-0600 VDD_PHX

Highlights
+  WPOL™ Technology Includes Inductor in a Thermally
Enhanced Package
FS1525 PMBus 1.2. SmartVID support possible for Agilex VID to +/-10mV step size.
FS1412 & FS1406 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

Return
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TDK nPOL™ DC-DC Power Modules Solution

Power Map for Microsemi PolarFire

&TDK

Microsemi PolarFire

FS1412-0600 1.0V /1.05V PolarFire XT
Vout 1 (6A to 12A) and
MPF300
MPF200
FS1406- 1.0V /1.05V MPI_:100
> 140670600 Vout 2 (1A to 6A) series
FS1 406'1 800 check
FS1406-2500 1.8V, 2.5V, 3.3V Microsemi

VDDI3

power estimator
for VDD output

FS1406-0600 EAREAKEEEEM vDDIx (GPIO) current
FS1406-2500 Vout 4(3A to 6A)
FS1403-3300

FS1403-3300 Vout 3 (3A to 6A)

1.2V, 1.35V,1.5V,1.8V EVi515)} (HSIO)
Vout 5 (3A to 6A)

FS1406-0600 System Voltage

5V, 3A
FS1403-5000 @
Vout 10

System Voltage

3.3V, 4A
FS1404-3300 e ]

1.8V
Vout 6 (1A to 6A)

FS1406-1800

2.5V Vout 11
FS1404-2500 VDD25, VDDA25, VDD_XCVR_CLK
Vou.t7(1Ato 4A) DDR4 VCC
FS1406-2500 (if need 6A) FS1406-1200 1.2V /6A
FS1404-2500 2.5V, 3.3V IR Vout 12
FS1404-3300 Vout 8 (1A to 4A)
VREF 0.9V / 1.25V VeV -0 i
Vout 9
Highlights
+  WPOL™ Technology Includes Inductor in a Thermally
Enhanced Package
*  FS1412 & FS1406 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
e -40°C to 125°C Operating Temperature Return
TOC
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STDK

TDK pPOL™ DC-DC Power Modules Solution
Power Map for Broadcomm - 100G - 200G Ethernet

Broadcomm
BCM57508

FS1525/FS15156*

FS1412-0600 Vout1: 0.9V/0.8V, 13A

VDDC_HOST
Vout2: 0.9V/0.8V, 11A

FS1412-0600 VDDC_AON

FS1406-0600 Vout3: 0.8V, 4.5A

VDD_0P8V
FS1406-0800 -

FS1406-060 Vout4: 1.8V, <1A
FS1406-1800

VDD_1P8V

FS1406-0600* Vout5: 1.2V, <2A
FS1406-1200

VDD_1P2V

Vout6: 3.3V

Voltage _3V3 (4A to 5A)

FS1404-3300
limited to 4A

3.3V, 4A

*FS1525 & FS1515

System Voliage in development

FS1403-5000

Vout7: 5.0V, 3A

Highlights

uPOL™ Technology Includes Inductor in a Thermally

Enhanced Package
FS1525 PMBus 1.2. SmartVID support possible for Agilex VID to +/-10mV step size.
FS1412 & FS1406 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

Return Page 23
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TDK nPOL™ DC-DC Power Modules Solution

Power Map for Intel Ethernet - GbE Ethernet

Intel
X7xx series - x710

FS1406-0600 Vout1: 1.88V

AVDDH / VDDIO

Vout2: 1.0V

FS1406-0600 AVDDL

FS1406-1000

FS1406-0600 Vout3: 1.0V
FS1406-1000

Vout4: 3.3V
FS1403-3300

VCC3P3

FS1406-0600 Vout5: 0.9V
FS1406-0900

MAC Gbit Voltage

FS1404-3300

Vout6: 3.3V
FS1406-0600 MAC Gbit Voltage
FS1406-1000 Vout7: 1.0V

Highlights

uPOL™ Technology Includes Inductor in a Thermally
Enhanced Package
FS1412 & FS1406 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

Return
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TDK nPOL™ DC-DC Power Modules Solution

Power Map for Marvell - GbE Ethernet

S&TDK

\ETRYEN

88X or 88E series 10G
Vout1: 1.8V / 2.0V +/-3%

FS1406-0600 o oA ] e

Vout2: 2.3/ 2.5V

FS1406-0600
FS1404-2500 1A to 2A

Vout3: 0.88V/ 0.8V

FS1406-0600

FS1406-0800 DA to 4A

Vout4: 0.88V/ 0.8V

AVDDL, AVDDR, AVDDC, AVDDS

FS1406-0600
FS1406-0800 2Ato 4A

FS1403-5000 @ -ysiem Yoitage
Vout5: 5V, 3A
System Volt
FS1404-3300 @ T

Vout6: 3.3V, 4A
Highlights

uPOL™ Technology Includes Inductor in a Thermally
Enhanced Package
FS1412 & FS1406 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

Return
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TDK nPOL™ DC-DC Power Modules Solution

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

STDK
0.8V,0.9V,0.96V,1.0V,1.05V,1.1V 88, 7k, 8k, XP series

FS1412-0600 MaLREAL Bl \ /DD, VCU CPU
FS1 406_0600 Voutla: FS1412 (6A to 12A) w

Vout1b: FS1406 (2A to 6A)

FS1406'O6OO 1.2V,1.5\/,’I.8\/,2.25A\\/,t2.2\/6/\
FS1 403_3300 Vout2a: FS1406 (1.2V to 1.8V)
FS1 404_2500 Vout2b: FS1404 (2.5V)

Vout2c: FS1403 (3.3V)

1.35V,1.5V,1.8V,2.0V,2.3V.2.5V,3.3V

FS1406-0600 2Ato 6A
FS1403-3300 Vout3a: FS1406 (1.35V to 1.8V)
FS1404-2500 Vout3b: FS1404 (2.5V)

Vout3c: FS1403 (3.3V)

5V, 3A

FS1403-5000 @ Sstem Voltage
Vout4

FS1404-3300 3-3\\//, 4;: Py System Voltage

FS1406-0600 0.8,0.88,0.9,1.0,1.2,1.5V,1.8,2.1,2.5V. Enet or SATA Voltages
Vout6 (Broadcomm, Marvell,Realtek,Aquantia
FS1 406-2500 Vitesse, Cortina)
0.8,0.88,0.9vV
FS1412-0600 @ Enct\Voltages
Vout7 (Broadcomm, Marvell)

FS1412-0600 2" @ Dporavec

Vout8

Highlights

+  WPOL™ Technology Includes Inductor in a Thermally
Enhanced Package
FS1412 & FS1406 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

Return
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TDK nPOL™ DC-DC Power Modules Solution

Power Map for Marvell - Cavium Octeon - ARM Processor SoC

@TDK Marvell Octeon lI

CN7xxx Series

CN7010
FS1406-0600 0.85V /3Ato 12A [NEFSTRES CN7020
SN P00 \/out1a: FS1412 (BA to 12A) = CN7125
Vout1b: FS1406 (2A to 6A) CN7120
FS1406-0600 0.85V/ 1A to 6A VDD 0V85
Vout2 »

FS1406-0600 1.8V /1A to 6A VDD_DLMH_1V8

FS1406-1800 Vout3

CN7130

FS1403-5000 @ =ysiem Voltage

Vout8

FS1404-3300 3.3V, 4A . System Voltage

Vout9

FS1406-1200
or LDO

FS1406-0600 1.5V /1A 10 6A RV

Voutb

FS1403-3300 33V/1At0 SA YT

Vout6

FS1412-0600 (2 ¥ @ Dorevee

Vout12

VDD_IO (1.2V)

Vout4

2.5V /100mA
LDO il VDD_IO (2.5V)
Vout7

Communications Fabric or SATA Chipsets

FS1406-0600 0.8,0.88,0.9,1.0,1.2,1.5\/,1.8,2.1,2.5V. Enet or SATA Voltages
Vout10 (Broadcomm, Marvell,Realtek, Aquantia
FS1406-2500 Vitesse, Cortina)

0.8,0.88,0.9V
FS1412-0600 ‘ Enet Voltages
Vout11 (Broadcomm, Marvell)

Highlights

+  WPOL™ Technology Includes Inductor in a Thermally
Enhanced Package
FS1412 & FS1406 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 nPOL™ DC-DC Power Modules Solution

Power Map for NXP - QorlQ - LayerScale Processors

STDK

QorlQ

LS10xx & LS208x QorlQ

FS1406-0600 1.0V / 6A to 50A I|:§1 82:
FS1412-0600 TeTEFICaSESa VDD, VDDC, SDVDD, SXVDD S

FS1525* Vout 1b (6A to 12A) LS1021

Vout 1b (up to 6A) tg;g;g

B GVDD/G1VDD, 1.2V DDR4 LS2081

. 1.2V 1 3A-6A .
FS1406-1200 SVDB/GIVDD, ooty

Vout 3

*FS1525 25A current sharable
in development
FS1406-0600 1.8V 1 2A-6A O\ W\
FS1406-1800 Vout 2

System Voltage 5.0V

FS1403-5000
5V, 3A \Vouté

FS1406-0600 7Py C1VDD, GVDD, X1VDD, System Voltage 3.3V

vapyy AVDD_SD_PLL

FS1403-3300
3.3V, 3A  Vout7

FS1404-3300 SEVESY BVDD, DVDD, L1VDD
Vout 5

Voltages for Communication Fabric Devices

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

Enet Voltages
Vout 8 (Broadcomm, Marvell)

FS1406-0600

08,088,0.9v Enet Voltages
Vout 9 (Broadcomm, Marvell)

FS1412-0600

Highlights

+  WPOL™ Technology Includes Inductor in a Thermally

Enhanced Package
FS1525 PMBus 1.2. SmartVID support possible for Agilex VID to +/-10mV step size.
FS1412 & FS1406 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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