Application Note
Powering Xilinx® Zynq® UltraScale+® MPSoCs With the

TPS65219 PMIC

i3 TEXAS INSTRUMENTS

Power Management IC
ABSTRACT

This application note can be used as a guide for integrating the TPS65219 power management integrated circuit
(PMIC) into a system powering the Xilinx® Zyng® UltraScale+® line of MPSoCs. The document outlines the

benefits of the PMIC and provides example power maps for each supply consolidation designs to assist with the
design process. For any questions or technical support, use the Power Management E2E design support forum.
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1 Introduction

Xilinx’s Zynq UltraScale+ MPSoC line offers a high level of flexibility, with a range of devices that scale in
complexity to work with a wide variety of applications. As such, the designs that power the Zynq UltraScale+
must be equally adaptable to meet the power needs of a complex line. This application note describes how

TI's user programmable TPS6521905 Power Management IC (PMIC) can be configured to meet the power
requirements of the Xilinx® Zyng® UltraScale+®. The MPSoC integrates independent power domains that can
be isolated for low power mode implementation, reducing the overall power consumption. When applications do
not require the use of low power modes, the power domains can also be combined, reducing the amount of rails
that are needed and allowing to reduce the BOM size/cost of the power design.

PMIC and SoC data sheets provide recommended operating conditions, electrical characteristics, recommended
external components, package details, register maps, and overall component functionality. In the event of

any inconsistency between any user's guide, application report, or other referenced material, the data sheet
specification is the definitive source.

2 TPS65219 Overview

The TPS65219 is a cost and space optimized PMIC. TPS65219 integrates 3 Buck regulators, 4 Low Drop-out
Regulators (LDO), GPIO, multi-function pins and 12C communication. The power and digital resources can be
configured to meet the requirements of a variety of applications. The GPIO can be configured to enable or
disable external discrete ICs when needed. This device has two package options: 4mm x 4mm 0.4m pitch VQFN
package or 5mm x 5mm 0.5m pitch VQFN package. Table 2-1 shows a summary of the power resources.

The TPS6521905 is the user programmable version that comes with all Bucks and LDOs disabled by default to
provide freedom to customize the desired output voltages, sequencing and more from start up to fit the system
needs. For applications that require 7+ rails, this PMIC also offers a multi-PMIC configuration which allows to
synchronize the sequence of 2x TPS65219 devices. The small package options, the highly integrated resources
and configuration flexibility makes the TPS65219 PMIC a full power package to supply the Zynq UltraScale+

for the largest range of ZU+ devices, from ZU2CG all the way through ZU19EG. For more information on the
different ZU+ devices, please refer to the Xilinx Zynq UltraScale+ site. Table 2-2 shows a summary of the main
available resources to assist with the design process and the PMIC NVM programming. For any questions or
technical support, use the Power Management E2E design support forum.

Table 2-1. TPS65219 Power Resources

Input Voltage Output Voltage Current Capability Comments
BUCK1 2.5V -5.5V 0.6V -3.4V 3.5A »  2.3MHz switching frequency (auto-PFM or forced-
BUCK2 2.5V -5.5V 0.6V - 3.4V 2A PWM)
BUCK3 2.5V - 5.5V 0.6V - 3.4V 2A +  Dynamic voltage scaling

Configurable bandwidth. Low bandwidth for a smaller
output capacitance (lower cost) or high bandwidth to
support higher transient (higher performance).
Programmable power sequencing and default
voltages.

Integrated voltage supervisor for undervoltage and

current limit.
LDO1 1.5V - 5-gV ('—Eos Load-| 0.6V -3.4V(LDO) 400mA +  Programmable power sequencing and default
witcl -
) 1.5V - 3.4V (Bypass) voltages.

1.5V - 3.4V (Bypass)
Configurable as LDO, load switch or bypass-mode.

LDO2 1.5V - 5.5V (LDO, Load- 0.6V - 3.4V (LDO) 400mA )
. Integrated voltage supervisor for undervoltage and
Switch) 1.5V - 3.4V (Bypass) o
1.5V - 3.4V (Bypass) current limit
LDO3 22V-5.5V 1.2v-3.3V 300mA +  Programmable power sequencing and default
LDO4 2.2V -5.5V 1.2V -3.3V 300mA voltages.
Configurable as LDO or load switch
Integrated voltage supervisor for undervoltage and
current limit.
2 Powering Xilinx® Zynq® UltraScale+® MPSoCs With the TPS65219 PMIC SLVAFP9 — OCTOBER 2024

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SLVAFP9
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVAFP9&partnum=

13 TEXAS

INSTRUMENTS
www.ti.com Power Delivery Networks

Table 2-2. TPS6521905 Programming Resources

Resources Links

Programming Guide TPS65219 Non-Volatile Memory (NVM) Programming Guide

Graphical User Interface (GUI) TPS65219 graphical user interface

Socketed EVM TPS65219 non-volatile memory (NVM) programming board

Programming Tutorial Video Programming the TPS6521905

TPS6521905 data sheet User-programmable power management IC (PMIC) with three step-down DC/DC converters and

four LDOs

3 Power Delivery Networks

The Xilinx UltraScale MPSoCs require multiple power rails to support a variety of features. Some of the power
domains can be consolidated to optimize the power design in terms of cost, efficiency or performance. This
section describes the Power Delivery Network (PDN) for each of the power supply consolidations. All PDN use
TPS65219 (user-programmable) which can be configured and optimized to meet different application needs. In
addition to this applications note, Tl also provides the PMIC NVM configuration files to assist with the design
process. These NVM files have the default register settings that are used on each power delivery network (PDN)
and can be easily uploaded into the TPS65219-GUI for re-programming.

Table 3-1 shows the options for power supply consolidation based on the speed grade. The power design on
each PDN follows the recommended PL power supply sequencing to help achieve minimum current draw and to
make sure the I/Os are 3-stated at power-on.

Table 3-1. Power Supply Consolidation

Power Supply Consolidation Speed Grade Power Delivery Network (PDN)
Always On: Optimized for Cost -1 and -2 Devices Section 3.1
Always On: Optimized for Power/Efficiency -1L and -2L Devices Section 3.2
Always On: Optimized for PL Performance -3 Devices Section 3.3
Full Power Management Flexibility All Speed Grades/Devices Section 3.3
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3.1 Always ON: Designed for Cost (-1 and -2 Devices)

The always ON/cost designed power supply consolidation uses the -1/-2 speed grade devices. This power
scheme allows to consolidate the 0.85V domains. When VCCINT and VCCINT_IO/VCCBRAM operate at the
same voltage levels, they can be powered by the same supply and ramped simultaneously. If the maximum total
current of all the power domains supported by External1 and the PMIC DCDC1 does not exceed 3.5A, all these
domains can be supplied by DCDC1. Alternatively, all the 0.85V domains can be supplied by the External1 and
the DCDC1 from the PMIC can be re-programmed to supply other power domains in the application.

Note

If all the 0.85V domains are supplied by External1, the PMIC Buck1 can be re-programmed to output
3.3V and used to supply the PMIC LDOs to help reduce the power consumption.

5V

External 1

GPO2—* TPS546D24A

0.85V

[ vconT

External 2
GPO2—>

TPS62810M

1.1Vorl2Vv
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DDR Memory

TPS6521905
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DCDC 2

DCDC 3

LDO 1

LDO 2

LDO 3

LDO 4
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0.85V 10,
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1.8V
—————® vps_MGTRAVTT

1.2v

VCCO_HPIO,
VCCO_HDIO

VCCINT_IO, VCCBRAM
VCC_PSIN
VCC_PSINTFP, VCC_PSINTFP_DDR

VCCAUX, VCCAUX_IO, VCCADC

VMGTAVTT (GTH), VMGTAVTT (GTY)
VCC_PSPLL

External 1
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GPO1 VCCAUX

1.8v

LDO 4
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Filter VCCADC

VCCO_HDIO
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1.2v
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External 2
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LDO 3

VPS_MGTRAVTT

1.8V

DDR Memory

vDDQ

TPS51200

Optional DDR
Terminator

VDDQ/2

Figure 3-1. Designed for Cost (-1 and -2 Devices) PDN

Note

Designed for Cost (-1 and -2 Devices): TPS6521905 PMIC NVM configuration file link.
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PMIC Rail Sequence Xilinx Domain
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|
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] |
| |
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|
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| |
| |
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|
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| |
| | }
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| |
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| | |
| | |
| |
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|
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|
GPO2 | | VCCO_PSDDR
| | |
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f f 1 !
|
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: } : : ! VCCAUX
VCCAUX_IO
| | -
BUCK2 / GPO1 | i | | | VCCADC
| L I |
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| | | |
T T T | !
I I ! I
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1.5ms Oms 1.5ms Oms 1.5ms Oms 1.5ms Oms 1.5ms Oms 1.5ms Oms 1.5ms Oms
Figure 3-2. Designed for Cost (-1 and -2 Devices) Power-Up Sequence
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PMIC Rail

nRSTOUT —H

LDO4/ 1.2V

BUCK2/GPO1

BUCK1/GPIO

GPO2

LDO3/ 1.8V

BUCK3/1.8V

Buck2/1.8V

LDO1/1.2V

LDO2/0.85V

Buck1/0.85V

Sequence

4—1.5ms—p

+—1.5ms—»

+—1.5ms—>»

4+—1.5ms—>p

4—1.5ms—Pp

Xilinx Domain

VCCOo

VCCAUX
VCCAUX_IO
VCCADC

VCCINT_IO
VCCBRAM

VCCINT
VCCO_PSDDR

VPS_MGTRAVTT

VCC_PSIO

VCC_PSAUX
VCC_PSADC

VCC_PSDDR_PLL

VCC_PSPLL

VPS_MGTRAVCC

VCC_PSINTLP
\ VCC_PSINTFP
CC_PSINTFP_DDR

Figure 3-3. Always ON: Designed for Cost (-1 and -2 Devices) Power-Down Sequence
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3.2 Always On: Designed for Power and or Efficiency (-1L and -2L Devices)

The always ON-power/efficiency designed power supply consolidation uses the -1L/-2L speed grade devices.
This power scheme is similar to the cost optimized optimization. The -1L and -2L devices allow to run VCCINT at
0.72V which helps to reduce power consumption and improve efficiency.

5V
Xilinx Zynq UltraScale+
External 1 VCCINT
0.72vV
DCDC 1 GPIO  VCCINT_IO
Externall |o0.72v 0.85V
GPO2—* TPS546D24A > veent Sw 1L VCCBRAM
DCDC 2 GPO1 VCCAUX
1.1Vorl.2V 1.8v i
GPO2—»] External 2 » VCCO_PSDDR W VCCAUX_IO PL Domain
TPS62810M DDR Memory
- VCCADC
TPS6521905 VECo_HDIo
LDO 4 VCCO_HPIO
DCDC 1 [ 982V, veent o veceman 1.2v
VCC_PSINTFP, VCC_PSINTFP_DDR VMGTAVTT (GTH)
1.8V VCCAUX, VCCAUX_IO, VCCADC W'
DCDC 2 ———» vcc psaux, vee_psapc
VCC_PSDDR_PLL VMGTAVTT (GTY)
Filter
1.8V ) | Filter |
DCDC 3 > oo VCC_PSINTLP
1.2V VMGTAVTT (GTH), VMGTAVTT (GTY) VCC PSAUX
LDO1—— VCC_PSPLL ! _P
LDO 2 ﬂ, VPS_MGTRAVCC 0—| Filter vee_PSADC LOW-POYVGF
Domain
1.8V LDO 1 VCC_PSPLL
LDO 3 —— ves_vaGTRAVTT 12V
DCDC 3 VCCO _PSIO
1.2V 1.8V )
LDO4|—— xigg::;'lg' 777777 PS Domain-— - — - -
VCC_PSINTFP
GPIO|—
VCC_PSINTFP_DDR
GPO1|— » - VCC_PSDDR_PLL
[Filter | = = Full-Power
External 2 :
GPO2 , 11VoriaV VCCO PSDDR Domain
LDO 2 VPS MGTRAVCC
0.85V
LDO 3 VPS_MGTRAVTT
1.8V
DDR Memory
vVDDQ
TPS51200
Optional DDR VvDDQ/2
Terminator
Figure 3-4. Designed for Power and or Efficiency (-1L and -2L Devices) PDN
Note
Designed for Power and or Efficiency (-1L and -2L Devices): TPS6521905 PMIC NVM configuration
file link.
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VSYS j\/SYSPORJ\smg
|
|
|

—— tEEPROM_LOAD = ~2.3ms

ON-Request \’

|
|
> —toEcL_EN_Rise_Fast + trEACTION_ON
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<4+—1.5ms—»
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VCCAUX_IO
VCCADC
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Figure 3-5. Designed for Power and or Efficiency (-1L and -2L Devices) Power-Up Sequence
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nRSTOUT ‘H

4+—3.0ms—p,

LDO4/ 1.2V \ Veeo

«—1.5ms—»

VCCAUX
VCCAUX_IO
BUCK2 / GPO1 VOCADG
«—1.5ms—»
VCCINT_IO
VCCBRAM
BUCK1/GPIO
«+—1.5ms—>»
VCCINT
GPO2 VCCO_PSDDR
LDO3/1.8V \ VPS_MGTRAVTT

BUCK3/1.8V \ VCC_PSIO

4—1.5ms—»
VCC_PSAUX

Buck | 1.8 VCC_PSADC
ueke 11 VCC_PSDDR_PLL

LDO1/ 1.2V \ VCC_PSPLL

LDO2/0.85V \ VPS_MGTRAVCC

4+—1.5ms—>»

VCC_PSINTLP
Buck1/0.85V \ VCC_PSINTFP

VCC_PSINTFP_DDR

Figure 3-6. Designed for Power and or Efficiency (-1L and -2L Devices) Power-Down Sequence

SLVAFP9 — OCTOBER 2024 Powering Xilinx® Zynq® UltraScale+® MPSoCs With the TPS65219 PMIC 9
Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SLVAFP9
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVAFP9&partnum=

Power Delivery Networks

13 TEXAS

INSTRUMENTS

www.ti.com

3.3 Always On: Designed for PL Performance (-3 Devices)

The Always ON-Programmable Logic (PL) performance designed for power consolidation supports the highest
PL performance and uses -3 speed grade devices. In this power scheme, all the core rails (VCCINT,
VCCINT_VCU, VCCBRAM, VCCINT_IO, VCC_PSINTLP, VCC_PSINTFP, and VCC_PSINTFP_DDR) are run
at a nominal voltage of 0.9V.

External 1 VCCINT
0.9v
DCDC 1 oo VCCINT_IO
0.9V
5V VCCBRAM
GPO1
DCDC 2 oW VCCAUX
1.8V
GPOL| External 1 |o.9v VCCAUX_IO
F—» VCCINT
TPS546D24A 6PO2 VCCADC
External 2 DCDC 3 ,—i—\ VCCO_HDIO
GPO1 . . LSW _
— | TPS56C€215 — Higher Efficiency | 22V, 18V =
TPS56C230 — Lower cost | vmamecton VCCO_HPIO PL Domain
VMGTAVCC (GTH
. External 3 Loy E"'e":’;\zl Filter (GTH)
—»| TPS56C215 — Higher Efficiency |-t | e YMGTAVCC (GTY)
TPS56C230 — Lower cost | wemvim) —
B LDO 1
11V v 1.8V LSW [ Filter | VMGTAVCCAUX (GTH)
GPOL  External4 | Veto_psooR
TPS62810M DDR Memory GPO1 \VMGTAVCCAUX (GTY)
VMGTAVTT (GTH)
External 3 -
W Jp——{Fiter }—
Loy
TPS6521905 VMGTAVTT (GTY)
pcpe 1 199Y VECINTAD, pecerAm PO e paNTLP
\’/ZZKC};:N‘%F;, VCC_PSINTFP_DDR —
1.8V VCCAUX, VCCAUX_IO, VCCADC VCC_PSAUX
DCDC 2 ———» vcc psaux, vee_psanc
VCC_PSDDR_PLL
e VCC_PSADC Low-Power
1.8V Filter
DCDC3 Voo veco-me p— Domain
| 1.8V VMGTAVCCAUX (GHT),
LDO 1 [———» VMGTAVCCAUX (GTY) DCDC3 VCCO PS‘O
VPS_MGTRAVTT 1 8V —
777777 PS Domain-————
LDO 2 0.85v VPS_MGTRAVCC
VCC_PSINTFP
LDO3 —— VCC_PSINTFP_DDR Full-Power
VCC_PSDDR_PLL Domain
104 —— —{Fer)
LDO 2 VPS MGTRAVCC
0.85V
GPIO VPS_MGTRAVTT
GPOl|— External 4 VCCO_PSDDR
11V- Vv
GPO2 ——
DDR Memory
VDDQ
TPS51200
(o] eI - - --| VDDQ/2
Terminator

Xilinx Zynqg UltraScale+

Figure 3-7. Designed for PL Performance (-3 Devices) PDN

Note

Designed for PL Performance (-3 Devices): Please request TPS6521905 PMIC NVM configuration file
on the Tl Power Management E2E forum.
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PMIC Rail

Sequence
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«4—3.0ms—p!

VPS_MGTRAVCC

LDO1/1.8V

VCC_PSIO

GPO1
Ext.1/0.9V
Ext.2/0.9V

4—3.0ms—p

VPS_MGTRAVTT

BUCK1/0.9V
Ext4/1.1V-1.5V

GPO2
BUCK2/1.8V
BUCK3/18V

VCCINT
VMGTAVCC
VCCINT_IO
VCCBRAM
VCCO_PSDDR

Ext3/1.2V

nRSTOUT

+—40.0ms——»

VCCAUX
VCCAUX_IO
VCCADC
VMGTAVTT

Figure 3-8. Designed for PL Performance (-3 Devices) Power-Up Sequence
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OFF-Request \

nRSTOUT

GPO2
BUCK2/1.8V
BUCK3/1.8V

Ext3/1.2V

GPO1

Ext.1/0.9V
Ext.2/0.9V
BUCK1/0.9V
Ext4/1.1V-1.5V

BUCK3/1.8V

LDO1/1.8V

GPIO/Ext. 3/1.2V

Buck2 / 1.8V

LDO2/0.85V

Buck1/0.85V

Low-Power Domain

4—>7tDEGL_EN_Ruse_Fast + tREACT\ON_ON

Full-Power Domain
Programmable Logic

<4—1.5ms—»

VCCAUX
VCCAUX_IO
VCCADC
VMGTAVTT

4+—3.0ms—p

VCCINT
VMGTAVCC
VCCINT_IO
VCCBRAM

VCCO_PSDDR

VCC_PSIO

VPS_MGTRAVTT

4+—3.0ms—>»

VCC_PSPLL

VCC_PSAUX
VCC_PSADC

VCC_PSDDR_PLL

VPS_MGTRAVCC

4+—3.0ms—»

VCC_PSINTLP

VCC_PSINTFP
VCC_PSINTFP_DDR

Figure 3-9. Designed for PL Performance (-3 Devices) Power-Down Sequence
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3.4 Full Power Management Flexibility (All Speed Grade)

The Full Power Management flexibility can be supported with all the speed grade devices. This power scheme
significantly reduces the power domain consolidation but allows to use ultra-low power states to reduce overall
power consumption and/or maximize battery life. Figure 3-10 shows the TPS65219 multi-PMIC configuration
+ discrete ICs to powering Xilinx Zynq UltraScale+. This PDN shows how the application can isolate the four
independent domains (LPD, FPD, PLPD and BPD) to disable specific power rails when unused.

5V

Figure 3-10. Full Power Management PDN

External 1 vceInT | Xilink Zyng UltraScale+
0.72V/0.85V/0.9V
.72V /0.85V/0.9V
External1 |[0.72V/0 Bvicm/ 0.9 DCDC LA VCCINT_IO
TPS546D24A 0.85V
VCCBRAM
External 2 0.9V DCDC3.A VCCAUX
| | TPS56€215 — Higher Efficiency > e am 18v VCCAUX 10
TPS56C230 — Lower cost =
[Fiter VCCADC
External 3 VCCO HDIO
TPS56C215 — Higher Efficiency |12V wemmion, =
TPS56C230 — Lower cost LD? 33 VCCO_HPIO PL Domain
DCDC 1.8 VCCINT_VCU*
0.9V
External 4 1.1v- VvV VCCO_PSDDR External 2 = VMGTAVCC (GTH
| TPS62810M o0R Memary ogy TLEer] TAVCC (G
VMGTAVCC (GTY)
VMGTAVCCAUX (GTH)
LDO 1.B
TPS6521905.A 1.8V VMGTAVCCAUX (GTY)
0.85V/0.9V
DCDC 1.A [——» VCCINT_IO, VCCBRAM VMGTAVTT (GTH)
External 3 n
12V
VMGTAVTT (GTY,
DCDC 2.A (GTY)
18 V 'VCCAUX, VCCAUX_IO, VCCADC, DCDC 3.B VCC?PS‘ NTLP
DCDC 3.A —"——> [0 0.85V
085y DCDC2.A VCC_PSAUX
- 18V
LDO 1.A |——— ves marravce Z=) VCC_PSADC Low-Power
Domain
DO 2.AE2Y bcpc 2.8 VCCO_PSIO
33Vor1.8v
1.8V LDO2.A VCC_PSPLL
LDO 3.A [————» vcc PspoRr_PLL 12V
777777 PS Domain-————
LDO 4.A R LDO 2.B VCC_PSINTFP
0.85V
VCC_PSINTFP_DDR
TPS6521905.B LDO3.A e psDDR PLL
1.8V Full-Power
DCDC 1.B % VCCINT_veu External 4 VCCO_PSDDR Domain
11V- Vv
33Vorl18v . VPS_MGTRAVCC
DCDC2.B [T 050 e
0.85V/09V DO 4.A VPS_MGTRAVTT
DCDC3.B [ vcc psnre 1.8V
18 V VMGTAVCCAUX (GTH),
LDO 1.B [—— memvccavxem) DDR Memory
0.85V/0.9V
LDO 2.B ———— [ oo vDDQ
LDO 3.B L VCCO_HPIO TPS51200
Optional DDR vDDQ/2
LDO4B}l—» Terminator

Note

Full Power Managment: Please request TPS6521905 PMIC NVM configuration file on the Tl Power
Management E2E forum.
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Full-Power Domain
Programmable Logic

VSYSjVSYSPORiRlsmg

I Low-Power Domain
I
|

[ — teePROM_LOAD = ~2.3ms
|
|
|
[

ON-Request
\J

|
I
P> —1oeGL_EN_Rise_Fast + tReaCTION_ON

BUCK3.B/
0.85V/0.9V VCC_PSINTLP
0 8;\5’?55\; / VCC_PSINTFP
’ ’ VCC_PSINTFP_DDR

BUCK?'Q\; / VCC_PSAUX
’ VCC_PSADC
LDO1.A/
0.85v VPS_MGTRAVCC
LDO2.A/
1.2v VCC_PSPLL
LDO3.A/
1.8V VCC_PSDDR_PLL
<+—1.5ms—p,
BUCK2.B / Vee PSIO
3.3V/1.8V -
LDO4.A/ / VPS_MGTRAVTT
1.8V
VCCO_PSDDR
VCCINT
GPO1.A VMGTAVCC(GTH)
VMGTAVCC(GTY)
LDO1.B/ / VMGTVACCAUX(GTH)
1.8V VMGTVACCAUX(GTY)
4—3.0ms—p
BUCK1.A/ / xggg‘g&'\?
0.85V / 0.9V
BUCK1.B/ / VCCINT_VCU
0.9V
VMGTAVTT(GTH)
GPO2.A VMGTAVTT(GTY)
«4—3.0ms—»
VCCAUX
BUCK3.A/ VCCAUX_IO
1.8V VCCADC
VCCO_HDIO
LDO3.B/ /
1.2V VCCO_HPIO
4+—A40.0ms————»
nRSTOUT

Figure 3-11. Full Power Management - Power-Up Sequence
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Low-Power Domain
Full-Power Domain
Programmable Logic

OFF-Request ~

nRSTOUT
LDO3.B/
1.2V 1 -5ms—>\ VCCO_HPIO
VCCAUX
BUCK3.A/ VCCAUX_IO
1.8V VCCADC
VCCO_HDIO
VMGTAVTT(GTH)
GPO2A +—1.5ms—»| VMGTAVTT(GTY)
BUCK1.B/
0V \ VCCINT_VCU
BUCK1.A/ VCCINT_IO
0.85V/ 0.9V VCCBRAM
LDO1.B/ VMGTVACCAUX(GTH)
18V «—1.5ms—» VMGTVACCAUX(GTY)
VCCO_PSDDR
GPO1.A VCCINT
VMGTAVCC(GTH)
VMGTAVCC(GTY)
LDO4.A/
18V \ VPS_MGTRAVTT
BUCK2.B/
33718V \ VCC_PSIO
LDO\;&:: \; 1 5ms \ VCC_PSDDR_PLL
LDO2.A/
1.2V \ VCC_PSPLL
LDO1.A/
.65V \ VPS_MGTRAVCC
BUCK2.A/ VCC_PSAUX
1.8V VCC_PSADC
LDO2B/ VCC_PSINTFP
0.85V/0.9V —1.5ms—, VCC_PSINTFP_DDR
BUCK3.B/
0.85V / 0.9V \ VCC_PSINTLP
Figure 3-12. Full Power Managements - Power-Down Sequence
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4 Loading a NVM Configuration File to PMIC

The diagram shown in Figure 4-1 describes the process to load a pre-configured NVM file (.CSV or .JSON
extension) into the PMIC NVM. The soldered down EVM (TPS65219EVM) is used as a reference but the
socketed EVM can be used as well. The TPS6521905 product page on ti.com has multiple NVM files that are
pre-configured to meet the requirements of specific processors or SoCs. These can be found under Design tools
and simulations. Tl's customers can reuse these files to re-program the PMICs on their production line or by
working with a distributor.

Note
If the pre-configured NVM files do not meet all the application requirements, the NVM files can still be
loaded to the TPS65219-GUI, make the necessary changes, and generate a new NVM file using.

Go to the “Programming tab” Send an 12C OFF request
Supply VSYS on T —

TPS65219EVM with 5V

Once the file is loaded, click on “NVM Load the CSV (or JSON) file
PROGRAMMING” to save the register settings into with the register settings

the PMIC NVM memory. (File > Load Registers). ___ Click on “ENABLE 12C COMMUNICATION

rrrrrrrrr

Optional: The “VALIDATE NVM Perform a power cycle on VSYS and validate
PROGRAMMING” button is optional. It can é new NVM settings (TI recommend collecting
be used to compare register settings with at the minimum data for output voltages and
content saved in the NVM memory. power-up/power-down waveforms).

Figure 4-1. Loading NVM Configuration File

5 Summary

The TPS6521905 power management IC (PMIC) integrates flexible analog and digital resources that can

be programmed to meet the power requirements of the different supply consolidations of the Xilinx’s Zynq
UltraScale+ MPSoC. The PMIC programmable NVM memory allows for rapid prototyping and a faster time to
market. This PMIC combined with discrete offers a competitive scalable small BOM and low cost power design.

6 References

« Texas Instruments, User Programmable Power Management IC (PMIC) with Three Step-down DC/DC
Converters and Four LDOs, data sheet.

* AMD Xilinx, Zynq UltraScale+ MPSoC Data Sheet: DC and AC Switching Characteristics (DS925).

* AMD Xilinx, UltraScale Architecture PCB Design User Guide (UG583).

16 Powering Xilinx® Zynq® UltraScale+® MPSoCs With the TPS65219 PMIC SLVAFP9 — OCTOBER 2024
Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com/lit/pdf/SLVSGZ4
https://www.ti.com/lit/pdf/SLVSGZ4
https://docs.xilinx.com/r/en-US/ds925-zynq-ultrascale-plus
https://docs.xilinx.com/r/en-US/ug583-ultrascale-pcb-design
https://www.ti.com
https://www.ti.com/lit/pdf/SLVAFP9
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVAFP9&partnum=

IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2024, Texas Instruments Incorporated


https://www.ti.com/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

	Table of Contents
	Trademarks
	1 Introduction
	2 TPS65219 Overview
	3 Power Delivery Networks
	3.1 Always ON: Designed for Cost (-1 and -2 Devices)
	3.2 Always On: Designed for Power and or Efficiency (-1L and -2L Devices)
	3.3 Always On: Designed for PL Performance (-3 Devices)
	3.4 Full Power Management Flexibility (All Speed Grade)

	4 Loading a NVM Configuration File to PMIC
	5 Summary
	6 References

