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Solution Brief
DC-DC Power Solutions for FPGAs

Infineon Power for Xilinx Zynq UltraScale+ MPSoC

Infineon offers Scalable Solutions for SoC RS
L] .
Infineon offers scalable power solutions for Xilinx Zynq UltraScale from Zu02 anmeo/n ‘

to Zu19 for the CG, EG and EV series featuring our new Multi-output PMIC, FPGA

IRPS5401.

Highlights

> |RPS5401 5 Output DC/DC PMIC
Four Regulators and LDO. Full PMBus ready
Integrated sequencer eliminates need for external controller
Full Digital compensation. No external components
Compact space design: 19.3 mm x 15mm

> |R3883 Easy COT DC/DC Regulator, 1A to 3A
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DC-DC Power Solutions for FPGAs

Infineon Power for Xilinx Zynq UltraScale+ MPSoC
Power Map - Zynq UltraScale+ MPSoC - Zu02 and Zu03 with Low Power and Full Power Control
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Infineon Power for Xilinx Zynq UltraScale+ MPSoC

Power Solution - High Level - Zynq UltraScale+ - Zu02 / Zu03 - CG / EG / EV Series

UltraZED Reference Design

ZYNQ UltraScale+
Always On
Rail Consolidation

ZYNQ US+ MPSoC

O : \1se\I¥ 0.85/0.9V

FR KT} VCCO (HDIO)

VCCO (HPIO)

@O _ VCCAUX BT

VCCAUX_IO EW:AY)
VCCADC EWV]

(R:LYNR:A) VMGATAVCC
i :3Y VMGTAVCCAUX

EWAT] VMGTAVTT

©0Q

VCCBRAM BELI[X:\Y

VCCINT_IO IR

(LR VMGTYAVCC
S0\ VMGTYAVCCAUX
i A7) VMGTYAVTT

PS o vee_pspLL

O VCC_PSINTLP B [0

VCC_PSINTFP B 51011

VCC_PSINTFPDDR Ji/15 1))

VCCO_PSIO (0:3
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‘11 8 VCCODDR

00 0O

VCC_PSAUX BT

([l i VPS_MGTRAVCC

VCCO_PSADC § 11"
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[ YPS_VMGTAVTT

Consolidation
mmmmmmmmm Suggested User Consolidation

Example Layout Design Per IRPS5401 PMIC
UltraZED Reference Design
(including inductors and capacitors):

19.3mm x 15.3mm - 5 Outputs

.

Zu02/03 UltraZED Design
CG-EG-EV Series
With SERDES option

Always On
Zu02
Zu03
IRPS5401 ConfiEuration 1
e Auxiliary supply 1.8V-0.5A
o Auxiliary supply 1.8V-1.1A
U1 Core Voltage 0.85V - 0.6A
—@ Core Voltage 0.85V-3.7A
SERDES /PLL 1.2V 1.2V-0.5A

Configuration 2

 — : ) DDR (VCCO_PSDDR4) 1.2V-1.2A
@ Core Voltage 0.85V - 0.6A

System Voltage 3.3V 3.3V- 1A

@ Core Voltage 0.85V-4A

—@ VCC_PSDDR_PLL 1.8V-0.5A

Configuration 3

—(:) VCCIO system 1.8V-0.5A

System Voltage 5V 5V- 1.5A

U3 System Voltage 3.3V 3.3V- 3A
SERDES 0.85V 0.85V-2A
SERDES 1.8V 1.8V-0.3A

U1, U2 on UltraZED SOM
U3 on UltraZED Carrier

~
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Infineon Power for Xilinx Zynq UltraScale+ MPSoC

Power Solution - High Level - Zynqg UltraScale+ - Zu02 to Zu09 - CG / EG / EV Series
Power Always On

Zu02/03/04/05/06/07/09
CG-EG-EV Series

No SERDES
Al 0]
ZYNQ UltraScale+ Hays e
IRPS5401
.Always pn . (1) core Voltage
Rail Consolidation

(2) DDR (VCCO_PSDDR4)
@ PS 1/0 supply

@ Auxiliary supply
@ PS PLL supply

ZYNQ US+ MPSoC

O O— {4SIIN 0.85/0.9V BB i1 VCCO (HDIO) O IR3883 System Voltage 3.3V
; VCCO (HPIO) i ~
@O0 AU —~0 TDA21240 (<25A-35A) - Zu07, Zu09
' s 1.8V WA VMGATAVCC 0@  \__ TDA21242 [<16A) - Zu02, Zu03, Zu04, Zu05 )
¢ VCCADC ERIY S| VMGTAVCCAUX 10
) VCCINT_VCU IR P17 VMGTAVTT —0 @ 4 Zu02/03/04/05/06/07/09 h
) VCCBRAM GREILK:)E e\l VMGTYAVCC CG-EG-EV Series
VCCINT_I0 RTINS iW:\1] VMGTYAVCCAUX With SERDES
Fv)1) VMGTYAVTT . P Always On
PS Ve PspLL IRPS5401
Jee STl : o po ch A BTDA21240/2 = ERITVATLY.S
‘ CC_PS 0.85/0.9V 1. 33y MUCRSUUE) OB B @ DDR (VCCO_PSDDR4)
J VCC_PSINTFP B[00
4. VCC_PSINTFPDDR AT T VCCODDR iO @ @ PS1/0 supply
- @Auxiliary supply
VCC_PSAUX 11/
(1 L) VPS_MGTRAVCC O @ PS PLL supply
VCCO_PSADC - 1:1' "] VPS_VMGTAVTT
VCC_PSDDR_PLL 111 : IRPS5401

ChA System Voltage 3.3V
chB (6)SERDES 1.8V

— Recommend Consolidation Chc @ SERDES 0.9V

i Suggested User Consolidation ChD _® SERDES 1.2V
gl ——————————(8) SERDES 0.85V

TDA21240 (<25A-35A) - Zu07, Zu09
\ TDA21242 (<16A) - Zu02, Zu03, Zu04, Zu05 )
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DC-DC Power Solutions for FPGAs

Infineon Power for Xilinx Zynq UltraScale+ MPSoC

Power Solution - High Level - Zynq UltraScale+ - Zu02 to Zu09 - CG / EG / EV Series
Power Always On

Use Case 1: Always On Zu02 to Zu09

Zu02_04_05-CG-EG-EV No SERDES
Rocky# Vin Channel Rails Vout Pwr Specs Power Stage lout (A)
VCC_PSINTFP/VCC_PSINTFPDDR,
0.85/0.9 +/-1% (AC 2%),
ChA VCCINT_IO / VCCBRAM, VCC_PSINTLP, 0.85V TDA2124x 16A
1/3 Imax step
VCCINT
ChB VCCO_PSDDR4_504 1.2v 1.2V 1% DC; 3%AC Integrated 1.5A
ChC VCCO_PSIO (0:3) 1.8V 1.8V 2% DC; 3%AC Integrated 1A
IRPS5401
5V/15V VCCAUX, VCCADC, VCCAUX_IO,
u1 1.8+/-1% (AC 2%),
ChD VCC_PSDDR_PLL, VCCO_PSADC, 1.8V Integrated 4A
1/3 Imax step
VCC_PSAUX, VCCIO (0.5A)
LDO out VCC_PSPLL 1.2v Integrated 0.5A
LDO in 3.3V / IR3883 system voltage
Use Case 1: Always On Zu02 to Zu09
Z2u07CG-EG-EV No SERDES
Rocky# Vin Channel Rails Vout Pwr Specs Power Stage lout
VCC_PSINTFP/VCC_PSINTFPDDR,
- - 0.85/0.9 +/-1% (AC 2%),
ChA VCCINT_IO / VCCBRAM, VCC_PSINTLP, 0.85vV / /1% ) TDA2124x 25A
1/3 Imax step
VCCINT
ChB VCCO_PSDDR4_504 1.2v 1.2V 1% DC; 3%AC Integrated 1.5A
CchcC VCCO_PSIO (0:3) 1.8V 1.8V 2% DC; 3%AC Integrated 1A
IRPS5401
5v/15v
u1 ChD VCCAUX, VCCADC, VCCAUX_IO, VCC_PSDDR_PLL, 18V 1.8+/-1% (AC 2%), Int ted A
VCCO_PSADC, VCC_PSAUX, VCCIO (0.5A) : 1/3 Imax step ntegrate
LDO out VCC_PSPLL 1.2v Integrated 0.5A
LDOin 3.3V /IR3883 system voltage
Use Case 1: Always On Zu02 to Zu09
Zu09CG-EG-EV No SERDES
Rocky# Vin Channel Rails Vout Pwr Specs Power Stage lout (A)
VCC_PSINTFP/VCC_PSINTFPDDR,
- - 0.85/0.9 +/-1% (AC 2%),
ChA VCCINT_IO / VCCBRAM, 0.85V /0.9+/-1% (AC 2%) TDA2124x 25A
1/3 Imax step
VCC_PSINTLP, VCCINT
ChB VCCO_PSDDR4_504 1.2v 1.2V 1% DC; 3%AC Integrated 1.5A
ChC VCCO_PSIO (0:3) 1.8V 1.8V 2% DC; 3%AC Integrated 1A
IRPS5401
U1 5v/15v VCCAUX, VCCADC, VCCAUX_IO, 1.84/-1% (AC 2%)
ChD VCC_PSDDR_PLL, VCCO_PSADC, 1.8v ’ ’ Integrated 4A
VCC_PSAUX, VCCIO (0.5A) 1/3 Imax step
LDO out VCC_PSPLL 1.2v Integrated 0.5A
LDOin 3.3V /IR3883



http://www.infineon.com/xililnx

DC-DC Power Solutions for FPGAs

Infineon Power for Xilinx Zynq UltraScale+ MPSoC

Solution Brief: Power for FPGAs

www.infineon.com/xilinx

Power Solution - High Level - Zynq UltraScale+ - Zu02 to Zu09 - CG / EG / EV Series
Power Always On

Use Case 2: Always On, Power Efficiency, Zu04 to Zu07 with Video Codec

Zu04_05EV No SERDES, Video codec ZuO7EV No SERDES, Video Codec
Rocky# Vin Channel Rail Vout Pwr Specs Power Stage lout (A) Rails Vout Pwr Specs Power Stage lout (A)
0.72V +/-1% (AC 2%), 0.72V +/-1% (AC 2%),
ChA VCCINT 0.72v TDA2124x 9A VCCINT 0.72v TDA2124x 15A
1/3 Imax step 1/3 Imax step
chB system voltage 3.3V 3.3v 5% Integrated 1.1A(2A) system voltage 3.3V 3.3v 5% Integrated 1.1A (2A)
CchcC Integrated Integrated
VCC_PSINTFP/VCC_PSINTFPDDR, 0.85/0.9 +/-1% (AC 2%) VCC_PSINTFP/ VCC_PSINTFPDDR, 0.85/0.9 +/-1% (AC 2%)
|RPS5401 VCCINT_IO / VCCBRAM, 0.85V R ’ o 7A - iy ' 0.85v R ’ o 7A
o sv/15v VCT PSINTLP 1/31max step VCCINT_IO / VCCBRAM, VCC_PSINTLP 1/31max step
ChD Integrated Integrated
LDO out VCC_PSPLL 12v 1.2V 1% DC; 3%AC Integrated 0.5A VCC_PSPLL 1.2v 1.2V 1% DC; 3%AC Integrated 0.5A
LDOin 3.3v/chB 3.3v/chB
ChA VCCO_PSIO (0:3) 18 1.2V 1% DC; 3%AC Integrated 1A VCCO_PSIO (0:3) 18 1.2V 1% DC; 3%AC Integrated 1A
ChB VCCO_PSDDR4_504 12 1.2V 1% DC; 3%AC Integrated 15A VCCO_PSDDR4_504 12 1.2V 1% DC; 3%AC Integrated 1.5A
VCCAUX, VCCADC, VCCAUX_IO, 1.84/-1% (AC 2%) VCCAUX, VCCADC, VCCAUX_IO, 1.84/-1% (AC 2%)
IRPS5401 chc VCC_PSDDR_PLL, VCCO_PSADC, 18 - A |m°ax o ol Integrated 2A VCC_PSDDR_PLL, VCCO_PSADC, 18 ’ 3 In:ax o o Integrated 2A
v2 5v/15v VCC_PSAUX, VCCIO (0.5A) P VCC_PSAUX, VCCIO (0.5A) P
chD system voltage 2.5V 2.5 5% Integrated 1A system voltage 2.5V 25 5% Integrated 1A
LDO out User1/0: 1.5V 1.5v 0.5A User1/0: 1.5V 15v 0.5A
LDOin 2.5V /CchD 25V/ChD
Use Case 2: Always On, Power Efficiency, Zu04 to Zu07 with Video Codec
Zu04_05EV With SERDES, Video codec Zu07EV With SERDES, Video Codec
Rocky# Vin Channel Rails Vout Pwr Specs Power Stage lout (A) Rails Vout Pwr Specs Power Stage lout (A)
0.72V +/-1% (AC 2%), 0.72V +/-1% (AC 2%),
chA VCCINT 0.72v 1-1% (AC 2%) TDA2124x 9A VCCINT 0.72v /-1% (AC 2%) TDA21240 15A
1/3 Imax step 1/3 Imax step
ChB System Voltage 3.3V 3.3v 5% Integrated 2A System Voltage 3.3V 3.3v 5% Integrated 2A
chcC Integrated Integrated
VCC_PSINTFP/ VCC_PSINTFPDDR,
VCC_PSINTFP/ VCC_PSINTFPDDR, 0.85/0.9 +/-1% (AC 2%), = /veed 0.85/0.9 +/-1% (AC 2%),
IRPSS401 | o\ ey VCCINT_10/ veesram, vee_psintip | 05V 1/3Imax step 7A VCCINT_IO / VCCBRAM, 085V 1/3Imax step s
5 - g -
U1 VCC_PSINTLP
chD Integrated Integrated
LDO out VCC_PSPLL 1.2v 1.2V 1% DC; 3%AC Integrated 0.5A VCC_PSPLL 1.2v 1.2V 1% DC; 3%AC Integrated 0.5A
LDOin 3.3V /Ch B, PS1/O Supply: VCCO_PSIO (0:3) use LDO or IR3883 (<200mA) 3.3V /Ch B, PS1/0 Supply: VCCO_PSIO (0:3) use LDO or IR3883 (<200mA)
0.9+/-1% (AC 2%), 0.9+/-1% (AC 2%),
ChA VMGATAVCC, 0.9v <1;{nv . ri Ioe) Integrated 2A VMGATAVCC, 0.9v <1;{nv . ri I: Integrated 2A
VMGTYAVCC : PPriPP € VMGTYAVCC - Pp1IPP €
1/2 Imax step 1/2 Imax step
ChB VCCO_PSDDR4_504 1.2v 1.2V 1% DC; 3%AC Integrated 1.5A VCCO_PSDDR4_504 1.2v 1.2V 1% DC; 3%AC Integrated 1.5A
VCCAUX, VCCADC, VCCAUX_IO, VCCAUX, VCCADC, VCCAUX_IO,
1.8+/-1% (AC 2%), 1.8+/-1% (AC 2%),
IRPS5401 chc VCC_PSDDR_PLL, VCCO_PSADC, 18V /3 Imaxstep Integrated 2 VCC_PSDDR_PLL, VCCO_PSADC, 18V /3 Imax step Integrated 2A
u2 5V/15v VCC_PSAUX, VCCIO (0.5A) VCC_PSAUX, VCCIO (0.5A)
1.2+/-1% (AC 2%), 1.2+/-1% (AC 2%),
VMGTAVTT, VMGTYAVTT, /1% (AC 2%) VMGTAVTT, VMGTYAVTT, /1% (AC 2%)
chD 1.2v <10mVpp ripple Integrated 2A 1.2v <10mVpp ripple Integrated 2A
VCC_PSPLL, VCC_VCU_PLL VCC_PSPLL, VCC_VCU_PLL
1/2 Imax step 1/2 Imax step
LDO out VPS_MGTRAVCC 0.85V 0.5A VPS_MGTRAVCC 0.85V 0.5A
LDOin use 3.3V input; use LDO for SERDES 1.8V (100mA) - VPS_MGTRAVTT, VMGTAVCCAUX VMGTYAVCCAUX use 3.3V input; use LDO for SERDES 1.8V (100mA) - VPS_MGTRAVTT, VMGTAVCCAUX VMGTYAVCCAUX
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Power Solution - High Level - Zynqg UltraScale+ - Zu02 to Zu09 - CG / EG Series
Power Always On - Power Efficiency - Separate Vcore voltage, 0.72V & 0.85V

ZYNQ UltraScale+
Always On - Power Efficiency
Separate Core Voltage @ 0.72V
Rail Consolidation

ZYNQ US+ MPSoC
\U<41\18 0.72/0.85/0.9V 1 1-3.3yRie«eIGD]le)

@O

VCCAUX ER:T VCCO (HPIO)

®O

VCCAUX_IO
=— pL W] VMGATAVCC

VCCADC BT

Domain 13 VMGTAVCCAUX

*VCCINT_VCU LR LK {911 VMGTAVTT

VCCBRAM LR [K: )Y [\ VMGTYAVCC

VCCINT_IO [REIR 'W:11] VMGTYAVCCAUX

S| VMGTYAVTT

PS 1.2V VCC_PSPLL

Low Power Domain

VCC_PSINTLP IR ARty VCCO_PSIO (0:3)

vCC_PSAUX 1)
VCCO_PSADC 1111

VCC_PSINTFP B/ [ 1) “1+ . 5l] VCCODDR

vee_PSINTFEPDDR T T VPS_MGTRAVCC

VCC_PSDDR_PLL 1111 " VPS_VMGTAVTT

Full Power Domain

— Recommend Consolidation
mmmmmmmnn Suggested User Consolidation

*EV Series Only use Video Codec

Zu04/05/06/07/09
CG-EG Series
No SERDES
Always On - Power Efficiency

IRPS5401
@ Core Voltage, 0.72V

(2) DDR (vCCO_PSDDR4)
@ Core Voltage, 0.85V
@ Auxiliary supply
@ PS PLL supply

IR3883 System Voltage 3.3V

@ PS 1/0 supply
VCCO_PSIO (0:3) / 500mA - 1.5A

TDA21240 (<25A-35A) - Zu07, Zu09
TDA21242 (<16A) - Zu02, Zu03, Zu04, Zu05

IR3883

Zu02/03/04/05/06/07/09 A
CG - EG Series
With SERDES
Always On - Power Efficiency

Core Voltage, 0.72V

(2) DR (VCCO_PSDDR4)
@ Core Voltage, 0.85V
@Auxiliary supply
@ PS PLL supply

IR3883 ﬁ: ) PS1/0 supply
- VCCO_PSIO (0:3) / 500mA - 1.5A

IRPS5401
(o, System Voltage 3.3V

(&Y :}=——————————(6) SERDES 1.8V

ChC (7) SERDES 0.9V

(% e (5) SERDES /PLL 1.2V

LbO (8) SERDES 0.85V

IRPS5401

TDA21240 (<25A-35A) - Zu07, Zu09
TDA21242 (<16A) - Zu02, Zu03, Zu04, Zu05 )

(infineon
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Power Solution - High Level - Zynq UltraScale+ - Zu02 to Zu09 - CG / EG Series
Power Always On - Power Efficiency - Separate Vcore voltage, 0.72V & 0.85V

Use Case 2: Always On, Power Efficiency, Zu04 to Zu09
Zu04_05 CG EG No SERDES

Zu07 (15A)_Zu09 (20A) CG EG No SERDES

Rocky# Vin Channel Rails Vout Pwr Specs Power Stage lout (A) Rails Vout Pwr Specs Power Stage lout (A)
0.72V +/-1% (AC 2%), 0.72V +/-1% (AC 2%),
ChA VCCINT 0.72v TDA2124x 9A VCCINT 0.72v TDA2124x 20A
1/3 Imax step 1/3 Imax step
ChB VCCO_PSDDR4_504 12 1.2V 1% DC; 3%AC Integrated 1.5A VCCO_PSDDR4_504 12 1.2V 1% DC; 3%AC Integrated 1.5A
che vCc'\:ég‘;:_”{gfﬁziﬂ:;::DDR' 0.85V 0.85/0.9 +/-1% (AC 2%), Integrated A VCC_PSINTFP/ VCC_PSINTFPDDR, 0.85V 0.85/0.9 +/-1% (AC 2%), Integrated A
ot 4 i 1/3 Imax step 8 VCCINT_IO / VCCBRAM, VCC_PSINTLP i 1/3 Imax step 8
VCC_PSINTLP
IRPZiAOI 5V/15V
VCCAUX, VCCADC, VCCAUX_IO, 1.84/-1% (AC 2%) VCCAUX, VCCADC, VCCAUX_IO,
chD VCC_PSDDR_PLL, VCCO_PSADC, 1.8 : 13 Imua ste o Integrated 2A VCC_PSDDR_PLL, VCCO_PSADC, 1.8 Integrated 2A
X
VCC_PSAUX, VCCIO (0.5A) P VCC_PSAUX, VCCIO (0.5A)
LDO out VCC_PSPLL 1.2v 1.2V 1% DC; 3%AC Integrated 0.5A VCC_PSPLL 1.2v 1.2V 1% DC; 3%AC Integrated 0.5A
LDOin 3.3V system voltage /IR3883 also additional 1.8V/IR3883 (for VCCO_PSIO) 3.3V system voltage /IR3883 also additional 1.8V/IR3883 (for VCCO_PSIO)
Use Case 2: Always On, Power Efficiency, Zu04 to Zu09
Zu04_05 CG EG with SERDES Zu06_07 (15A)_Zu09 (20A) CG EG with SERDES
Rocky# Vin Channel Rails Vout Pwr Specs Power Stage lout (A) Rails Vout Pwr Specs Power Stage lout (A)
0.72V +/-1% (AC 2%), 0.72V +/-1% (AC 2%),
ChA VCCINT 0.72v TDA2124x 9A VCCINT 0.72v TDA21240 20A
1/3 Imax step 1/3 Imax step
ChB VCCO_PSDDR4_504 12 1.2V 1% DC; 3%AC Integrated 1.2A VCCO_PSDDR4_504 1.2 1.2V 1% DC; 3%AC Integrated 1.2A
VCC_PSINTFP/ VCC_PSINTFPDDR 0.85/0.9 +/-1% (AC 2%) VCC_PSINTFP/ VCC_PSINTFPDDR, 0.85/0.9 +/-1% (AC 2%)
che - Y ' 0.85V R | Integrated an VCCINT_IO / VCCBRAM, 0.85V RN o Integrated A
VCCINT IO / VCCBRAM, VCC_PSINTLP 1/3 Imax step ntegrate 1o/ 1/3 Imax step ntegrate
VCC_PSINTLP
IRPS5401
Ut 5V/15v
VCCAUX, VCCADC, VCCAUX_IO, 1.84/-1% (AC 2%) VCCAUX, VCCADC, VCCAUX_IO,
chD VCC_PSDDR_PLL, VCCO_PSADC, 1.8 " A Imoa o o Integrated 2A VCC_PSDDR_PLL, VCCO_PSADC, Integrated 2A
X
VCC_PSAUX, VCCIO (0.5A) P VCC_PSAUX, VCCIO (0.5A)
LDO out VCC_PSPLL 1.2v 1.2V 1% DC; 3%AC Integrated 0.5A VCC_PSPLL 1.2v 1.2V 1% DC; 3%AC Integrated 0.5A
LDOin 1.8V/IR3883 (for VCCO_PSIO) 1.8V/IR3883 (for VCCO_PSIO)
ChA system voltage 3.3V 3.3V 5% Integrated 1A system voltage 3.3V 3.3v 5% Integrated 1A
19 o 19 o
VPS_MGTRAVTT, VMGTAVCCAUX 1.8+/-1% (AC %), VPS_MGTRAVTT, VMGTAVCCAUX 1.8+/-1% (AC %),
ChB - 1.8V <10mVpp ripple Integrated 1A - 1.8V <10mVpp ripple Integrated 1A
VMGTYAVCCAUX VMGTYAVCCAUX
1/2 Imax step 1/2 Imax step
0.9+/-1% (AC 2%), 0.9+/-1% (AC 2%),
CchC VMGATAVCC, 0.9v <10mVpp ripple Integrated 2A VMGATAVCC, 0.9V <10mVpp ripple Integrated 2A
VMGTYAVCC - PpTIPP € VMGTYAVCC : PPTIPP €
IRPS5401 sv/1sv 1/2 Imax step 1/2 Imax step
u2 219 o 19,
ChD VMGTAVTT, VMGTYAVTT, 1.2v l;Zlg{ni//n (A:F zl/;)' Integrated 2A VMGTAVTT, VMGTYAVTT, 1.2v 1;215{7://0 (/:C 2:/;)’ Integrated 2A
. 1 . 1
VCC_VeU_PLL PpTIPP € vee_veu_pLL PpTIPP €
- - 1/2 Imax step - - 1/2 Imax step
0.85 +/-1% (AC 2%), 0.85 +/-1% (AC 2%),
LDO out VPS_MGTRAVCC 0.85vV <10mVpp ripple Integrated 0.5A VPS_MGTRAVCC 0.85V <10mVpp ripple Integrated 0.5A
1/2 Imax step 1/2 Imax step
LDOin 33V/ChA 3.3V/ChA
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DC-DC Power Solutions for FPGAs

Infineon Power for Xilinx Zynq UltraScale+ MPSoC

Power Solution - High Level - Zynqg UltraScale+ - Zu04, Zu05, Zu07 EV Series - Video Codec
Power Always On - Power Efficiency - Separate Vcore voltage, 0.72V & 0.85V

ZuO4EV / ZuO5EV / ZuO7EV
EV Series
No SERDES
Always On - Power Efficiency

ZYNQ UltraScale+ IRPSS401
Always On - Power Efficiency
Separate Core Voltage @ 0.72V
Rail Consolidation

chA™ TDA21242 @ Core Voltage, 0.72V
B System Voltage 3.3V

@ Core Voltage, 0.85V

@ PS PLL supply

ZYNQ US+ MPSoC \RPS5401
Oo— VCCINT CRETLELTEVEPRERY) vCCO (HDIO) O e \————(3) PS1/0 supply
®0 veeax 9 VCCO (HPIO) ; O ® chB (2) DDR (VCCO_PSDDRA4)
- VCCAUX_IO P chc il
4 108 1.8V PL W] VMGATAVCC L O @ @ Auxiliary supply
) VCCADC B A o 1 G TAVCCAUX S @ ChD System Voltage 2.5V
N LDO _@ :
IR AYE o.55/0.0v 1| VMGTAVTT HeYo User 1/0: 1.5V, 500mA
VCCBRAM RETTEN) ()Y VMGTYAVCC G
VCCINT_IO S EW:A'1 VMGTYAVCCAUX /
ipAY) VMGTYAVTT b ZUuO04EV / ZUO5SEV / ZUO7EV
P EV Series
13 VCC_PSPLL P .
LowPowerDomali.:v With SERDES
VCC_PSINTLP [T A gt | VCCO_PSIO (0:3) o O @ Always On - Power Efficiency
VCC_PSAUX
J R 1.8V IRPS5401
Jveco_psanc EE ; SR LY VLV R (15) Core Voltage, 0.72V
vee_PSINTFP LIS VCCODDR EO@ B System Voltage 3.3V
vee_PsINTFPDDR IVl vPs_MGTRAVCC O (ib) Core Voltage, 0.85V
VCC_PSDDR_PLL .1 " VPS_VMGTAVTT

Full Power Domain

— Recommend Consolidation
i Suggested User Consolidation

*EV Series Only use Video Codec

————————(7) SERDES 0.9V

(2) bOR (veCo_PSDDR4)
o Auxiliary supply

———————(5) SERDES/PLL 1.2V
_. SERDES 0.85V

SERDES 1.8V
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DC-DC Power Solutions for FPGAs

Infineon Power for Xilinx Zynq UltraScale+ MPSoC

Power Solution - High Level - Zynq UltraScale+ - Zu04, Zu05, Zu07 EV Series - Video Codec
Power Always On - Power Efficiency - Separate Vcore voltage, 0.72V & 0.85V

Use Case 2: Always On, Power Efficiency, Zu04 to Zu07 with Video Codec

Zu04_05EV No SERDES, Video codec ZuO7EV No SERDES, Video Codec
Rocky# Vin Channel Rail Vout Pwr Specs Power Stage lout (A) Rails Vout Pwr Specs Power Stage lout (A)
19 o R
ChA VCCINT 0.72v 0.72V +/-1% (AC 2%), TDA2124x 9A VCCINT 0.72v 072V +/-1% (AC 2%), TDA2124x 15A
1/3 Imax step 1/3 Imax step
chB system voltage 3.3V 3.3v 5% Integrated 1.1A (2A) system voltage 3.3V 3.3v 5% Integrated 1.1A(2A)
ChC Integrated Integrated
VCC_PSINTFP/ VCC_PSINTFPDDR, 0.85/0.9 +/-1% (AC 2%) VCC_PSINTFP/ VCC_PSINTFPDDR, 0.85/0.9+/-1% (AC 2%)
IRPS5401 VCCINT_IO / VCCBRAM, 0.85V s ’ i 7A - Y ’ 0.85V s ’ o 7A
o sv/15v VCC PSINTL 1/3 Imax step VCCINT_IO / VCCBRAM, VCC_PSINTLP 1/3Imax step
CchD Integrated Integrated
LDO out VCC_PSPLL 12v 1.2V 1% DC; 3%AC Integrated 0.5A VCC_PSPLL 1.2v 1.2V 1% DC; 3%AC Integrated 0.5A
LDOin 33v/chB 3.3v/chB
ChA VCCO_PSIO (0:3) 18 1.2V 1% DC; 3%AC Integrated 1A VCCO_PSIO (0:3) 1.8 1.2V 1% DC; 3%AC Integrated 1A
CchB VCCO_PSDDR4_504 12 1.2V 1% DC; 3%AC Integrated 1.5A VCCO_PSDDR4_504 12 1.2V 1% DC; 3%AC Integrated 15A
VCCAUX, VCCADC, VCCAUX_IO, 1.84/-1% (AC 2%), VCCAUX, VCCADC, VCCAUX_IO, 1.84/-1% (AC 2%),
IRPS5401 chcC VCC_PSDDR_PLL, VCCO_PSADC, 18 1/3 Imax step Integrated 2A VCC_PSDDR_PLL, VCCO_PSADC, 18 1/3 Imax step Integrated 2A
v2 5v/15v VCC_PSAUX, VCCIO (0.5A) VCC_PSAUX, VCCIO (0.5A)
chD system voltage 2.5V 25 5% Integrated 1A system voltage 2.5V 25 5% Integrated 1A
LDO out User1/0: 1.5V 15v 0.5A User1/0: 1.5V 1.5v 0.5A
LDOin 2.5V /CchD 2.5V /ChD
Use Case 2: Always On, Power Efficiency, Zu04 to Zu07 with Video Codec
Zu04_05EV With SERDES, Video codec Zu07EV With SERDES, Video Codec
Rocky# Vin Channel Rails Vout Pwr Specs Power Stage lout (A) Rails Vout Pwr Specs Power Stage lout (A)
0.72V +/-1% (AC 2%), 0.72V +/-1% (AC 2%),
chA VCCINT 072v /1% {AC 2%) TDA2124x %A VCCINT 0.72v /1% {AC 2%} TDA21240 15A
1/3 Imax step 1/3 Imax step
chB System Voltage 3.3V 3.3v 5% Integrated 2A System Voltage 3.3V 3.3v 5% Integrated 2A
CchC Integrated Integrated
VCC_PSINTFP/ VCC_PSINTFPDDR,
VCC_PSINTFP/ VCC_PSINTFPDDR, 0.85/0.9 +/-1% (AC 2%), 0.85/0.9 +/-1% (AC 2%),
IRPS5401 VCCINT 10/ VCeBRAM, vec_psintp | 53V 1/3 Imax ste s VCCINT_IO / VCCBRAM, 085V 1/3Imax ste e
U1 5V/15V - 4 — P VCC_PSINTLP P
ChD Integrated Integrated
LDO out VCC_PSPLL 1.2v 1.2V 1% DC; 3%AC Integrated 0.5A VCC_PSPLL 1.2v 1.2V 1% DC; 3%AC Integrated 0.5A
LDOin 3.3V /Ch B, PS1/0 Supply: VCCO_PSIO (0:3) use LDO or IR3883 (<200mA) 3.3V /Ch B, PS1/0 Supply: VCCO_PSIO (0:3) use LDO or IR3883 (<200mA)
0.9+/-1% (AC 2%), 0.9+/-1% (AC 2%),
chA VMGATAVCC, 0.9v <10{nv . ri Ioe) Integrated 2A VMGATAVCC, 0.9v <10{nv . ri Ioe) Integrated 2A
VMGTYAVCC : PpTipP 8 VMGTYAVCC ’ PPTIPP &
1/2 Imax step 1/2 Imax step
ChB VCCO_PSDDR4_504 1.2v 1.2V 1% DC; 3%AC Integrated 1.5A VCCO_PSDDR4_504 1.2v 1.2V 1% DC; 3%AC Integrated 1.5A
VCCAUX, VCCADC, VCCAUX_IO, VCCAUX, VCCADC, VCCAUX_IO,
1.8+/-1% (AC 2%), 1.8+/-1% (AC 2%),
IRPS5401 CchC VCC_PSDDR_PLL, VCCO_PSADC, 1.8v 1/3Imax step Integrated 2A VCC_PSDDR_PLL, VCCO_PSADC, 1.8V 1/3Imax step Integrated 2A
u2 5V/15V VCC_PSAUX, VCCIO (0.5A) VCC_PSAUX, VCCIO (0.5A)
1.2 +/-1% (AC 2%), 1.2 +/-1% (AC 2%),
CchD VYMGTAVTT, VMGTYAVTT, 1.2v <10mVpp ripple Integrated 2A VMGTAVTT, VMGTYAVTT, 1.2V <10mVpp ripple Integrated 2A
VCC_PSPLL, VCC_VCU_PLL : VCC_PSPLL, VCC_VCU_PLL }
1/2 Imax step 1/2 Imax step
LDO out VPS_MGTRAVCC 0.85v 0.5A VPS_MGTRAVCC 0.85v 0.5A
LDOin use 3.3V input; use LDO for SERDES 1.8V (100mA) - VPS_MGTRAVTT, VMGTAVCCAUX VMGTYAVCCAUX use 3.3V input; use LDO for SERDES 1.8V (100mA) - VPS_MGTRAVTT, VMGTAVCCAUX VMGTYAVCCAUX
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DC-DC Power Solutions for FPGAs Go to IRPS5401

IRPS5401 Multi-output PMIC

Vin IRPS5401 PMBus Command Set
o— PMBus 1.2 Compliant - Advanced Digital Power
gl Multi-CORE PROCESSOR PAGE VOUT_MODE VOUT_OV_FAULT_LIMIT STATUS_BYTE PMBUS_REVISION
= GPERATION VOUT_COMMAND VOUT_OV_FAULT_RESFONSE STATUS_WORD MFR_ID
= DSP /ASIC / FPGA / SoC ON_OFF_CONFIG VOUT_TRIM VOUT_OV_WARN_LIMIT STATUS_VOUT MFR_MODEL
Vin <A:D> CLEAR_FAULTS VOUT_MAX VOUT_UV_WARN_LIMIT STATUS_IOUT MFR_REVISION
IRPS5401 WRITE_PROTECT VOUT_MARGIN_HIGH VOUT_UV_FAULT_LIMIT STATUS_INPUT IC_DEVICE 1D
4A m CAPABILITY VOUT_MARGIN_LOW VOUT_UV_FAULT_RESPONSE | STATUS_TEMPERATURE IC_DEVICE_REV.
Power ing| 2[4 Y —0 SMBALERT_MASK | VOUT_TRANSITION_RATE 10UT_OC_FAULT_LIMIT STATUS_CML i access to allregisters
Good iRa‘m;I) 2 pwm i VOUT_SCALE_LOOP I0UT_OC_FAULT_RESPONSE READ_VIN 1w access toall egiters
ontrol g
= PGood <AD> | &| FB - FREQUENCY_SWITCH 10UT_OC_WARN_LIMIT READ_IIN MR DG ADDRESS
o N <> o A Ve VIN_ON OT_FAULT_LIMIT READ_VOUT R Yoy
EN 2 “’;g ~ O VIN_OFF OT_FAULT_RESPONSE READ_IOUT MER FCOM
2 €L INTERLEAVE OT_WARN_LIMIT READ_TEMPERATURE 1 MER VOUT PEAK
Phase @
i 2A + VB I0UT_CAL_OFFSET VIN_OV_FAULT_LIMIT READ_POUT MER 10UT PEAK
5 ~YN O
Fault H B T - VIN_OV_FAULT_RESPONSE READ_PIN MFR TEMPERATURE PEAK
Management| < T VA r——— VIN_UV_WARN_LIMIT MFR_LDO_MARGIN
H o_A 2A hia POWER_GOOD_ON
Telemetry | 2| FP L POWER_GOOD_OFF
3| g+ /| TON_DELAY
RS- — Differential TON_RISE
Configuration sense TON_MAX_FAULT_LIMIT
Memory TON_MAX_FAULT_RESPONSE
TOFF_DELAY
L0 !
500mA VO_LDO TOFF_FALL
€ Ly
JT- * Switchers C & D can be
combined for 8A Pl@
Example: Designing for Power Sequencing via PMBus
using PowlRCenter GUI

« 5 integrated outputs
4A, 4A, 2A and 2A Switching Regulators
500mA Source/Sink Linear regulator
* Single rail operation 5V to 12
» Output Range 0.25V to 5.5V for outputs A-D 3.6V for LDO
* Digital Compensation: No externals required
« Differential voltage sensing on Switcher A for accuracy
* [2C / PMBus 1.2 Full Digital Power Command Set DESIGN TOOLS
* [2C level shift allows i/f to any 1/O voltage from the SoC
* Integrated Sequencing, Telemetry, Fault Management, » PowlRCenter GUI DESIGN TOOL

Inventory Management * IRPS5401 EVALUATION BOARDS
 Switching Frequency from 200 kHz to 2MHz Eval Board - DB296 Eval Board - DB295
» Regulators operated at different phases IRPS5401 only IRPS5401 + external
* Flexible 12C and PMBus address schemes with base and 4 regulators PowlIRstage

offset addressing allowing for 15 offsets per base. 1LDO 4 regulators
* Optional: Allows use of an external PowIRstage to 50A 1LDO

* Optional: Switchers C & D can be combined for 8A
* Rated for -40°C to +125°C T operation
* Pb-Free, RoHS6, 7x7mm, 56-pin, 0.4mm pitch QFN

APPLICATIONS

» Server / Microserver

« Storage

* Network Infrastructure

* Video / Image Processing
* FPGA accelerators

www.infineon.com/xilinx
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DC-DC Power Solutions for FPGAs

IRPS5401 Multi-output PMIC
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Go to IRPS5401

Scalable Design Options
20W to +60W

TDA21242 - 20A

TDA21240 - 40A
IR3555 - 50A

IRPS5401 ;
_ PowlRStage IR3550 - 60A )
Sequencing < o_A
& Ramp 5 PWM
Control S| FB
PGood <A:D> -é RS+
EN <A:D> D Rs- I
Timing& | S 4A Ve
Phase E ¢_C* NYY\TD
&
Fault a
Need more power... wgoen | 5 A +
§ _ NW\—_L_D
Telemetry : I
l‘%: ¢_B 2A VB
Configuration| 2 I
Memory x=
IRPS5401
Sequencing | < oA 2A VA
& Ramp S| =
Control =
Paood <AD> | =+
» |3 vB
EN <A:D> e 2A
Timing & ‘?’
Phase ;l__:
Need more power... E— 8A VC+D
au 2 Y Y Y
S c*
Management % - l
=
Telemetry | o -
§ oD° w
Configuration | &
Memory Combining Output Options
wo || LDOout 4A + 4A = 8A

www.infineon.com/xilinx
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