
J784S4 EVM PDN-3A 
System Power Sequences

EVM unit under test = PROC141E5
(NOTE: This report is applicable to other TDA4x PDN-3x & -8x systems using TPS6594133A-Q1 PMIC 
that will have very similar power sequencing performance.) 

v1.0 3/31/2025
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1st Stage Pre-Regulator Power Up Summary

Supply Rail / Net
Ramp Start 1

[ms] 

Full Voltage 1

[ms] 

VINPUT 0 ~0.8

VSYS_3V3 ~0.8 3.93 2

LM5143_PG1 3.53 3.53

PMIC_ENABLE 23 23.2

2nd Stage SoC PDN Power Up Summary

Key PMIC Inputs & Outputs
Full Voltage 1

[ms] 

VSYS_SENSE (= VSYS_3V3 from 1st Stage ramped to 2.0V) 0

OVPGDRV (= PMIC, Over Voltage Protection Gate Drive signal starts protection FET turning-on) 2.16

VCCA (= Protected 3.3V low voltage supply for PMIC & discrete power resources, fully ramped up) 2.8

VRTC (= PMIC, internal real time clock 1.8V supply) 3.8

VINT (= PMIC, internal digital 1.8V logic supply) 4.24

PMIC_ENABLE (= SYS_MCU_EN from SYS_MCU_PG = VINPUT_VMON & LM5143_PG1/_PG2 & “VSYS_3V3 Time Delay”) 20.9 2

EN_3V3_VIO (= PMIC, GPIO-09, 1st pwr-up seq signal asserted) 26.8 2

nRSTOUT (= PMIC, OD-output pulled to 1.8V, pwr-up seq is completed by releasing signal to go high) 39.8 2

Note: 1)  Elapsed time is measured referenced to VINPUT crossing 0.1V during ramp-up.

2)  VINPUT to VSYS_3V3 crossing 2.0V level = ~2.1ms

Note: 1) Elapsed time is measured referenced to VSYS_3V3 crossing 2.0V during ramp-up.

2) See “EVM Item #1 PMIC_ENABLE Delay” in Reference section for details on EVM’s 19.7ms time delay

J784S4 EVM | Initial Power Up Overview

• Initial Power Up Definition
o EVM starts from an OFF power state 

with all components in an unenergized 

state. After supplying the EVM with a 

valid VINPUT voltage, the 1st stage 

pre-regulator will ramp up the 

VSYS_3V3 power rail followed by 

PMIC_ENABLE asserting high.
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VINPUT

VSYS_3V3

VSYS_3V3

LM5143_PG1

LM5143_PG2

VINPUT

PMIC_ENABLE

See “EVM Item #1 PMIC_ENABLE Delay”

J784S4 EVM | 1st Stage Pre-Regulator
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VINPUT

LM5143_PG

VIN_MON_PORZ

VSYS3V3_MON_RESET#

LM5140LM5143LM5141_PG

SYS_PWR_PG

U113, Q (pin-5)

SYS_PWR_PG

TA_POWERDOWNz

SYS_MCU_EN = PMIC_ENABLE

J784S4 EVM | 1st Stage Pre-Regulator
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VSYS_3V3 = VSYS_SENSE

OVPGDRV

VCCA

• PMIC Over-Voltage Protection FET
o PMIC’s VSYS_SENSE and OVPGDRV 

pins protect the device from being 

damaged by an overvoltage 

event from the pre-regulator by 

disconnecting the PMIC’s low voltage 

VCCA-powered pins from VSYS_3V3.

J784S4 EVM | 2nd Stage SoC PDN 

6



VRTC

VINT

VSYS_3V3 = VSYS_SENSE

J784S4 EVM | 2nd Stage SoC PDN 

• PMIC Internal Supplies
o PMIC’s internal circuitry is powering up 

before NVM initialization, BOOT BIST 

& Wait for Enable state.

Leo PMIC (TPS6594x-Q1)  Data Manual
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PMIC_ENABLE

EN_3V3_VIO

VSYS_3V3 = VSYS_SENSE

Wait 

for 

Enable

J784S4 EVM | 2nd Stage SoC PDN 
• PMIC Internal Power Up Seq Start

o Each time PMIC is powered up, it 

executes a “Wait for Enable” state 

(~5.5ms) immediately after 

PMIC_ENABLE is asserted high & 

before running the power up seq 

(EN_3V3_VIO is 1st signal asserted 

high during power up seq). 

o During most of the “Wait for Enable” 

time period, the PMIC is auto-detecting 

the VCCA input supply voltage level (3.3 

or 5V) and setting power resource 

parameters per Vin voltage. 

o Two PMIC GPIOs are also latched 

during “Wait for Enable” state & used as 

“resource selection” bits as follows:
1. GPIO 8
• Low => Creates 2x power groups (MCU 

& Main/SoC) for Isolated PDNs (PDN-3A 

thru -3F)

• High => Creates 1x MCU power group 

for Grouped PDNs (PDN-3G to -3M)

2. GPIO 9 
• Low = Keeps defaut setting that enables 

PMIC’s watchdog timer

• High = Disables PMIC’s watchdog timer

8



PMIC_ENABLE

nRSTOUT

VSYS_3V3 = VSYS_SENSE

J784S4 EVM | 2nd Stage SoC PDN 

• PMIC Initial Power Up Seq Completion
o PMIC’s nRSTOUT pin = SoC’s 

“MCU_PORz” input signal asserts high

at the end of the SoC’s power up seq.
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Resource Seq Control (PMIC resource settings) Supply Rail / Net Expected Measured Remarks

Ramp-Up Start 

(ms) 

Max Ramp-Up

(ms)

Ramp-Up Start 

(ms) 

Full Ramp-Up

(ms)

PMIC’s Input Enable Derived from 1st stage PG & Test Automation logic PMIC ENABLE -5.6 -5.6 -5.7 -5.7 Wait for Enable state (~5.5ms)

PMIC’s GPIO9 (PP, Low -> High, 0us by state machine) EN_3V3_VIO 0 0 0 0

Time reference to PMIC’s 1st

pwr up seq state

PMIC (LDO_2, 0.165A for FET Bypass, 0us) VDD_MCUIO_3V3 0 0.5 0.1 0.2

See

Pwr Seq Timing Diag v0.31

Dscrt Load Switch: 

TPS22965-Q1 VDD_MCUIO_3V3 # EN_GPIO_RET VDD_GPIORET_IO_3V3 0.1 1.35 0.12 1.32

Dscrt Load Switch: 

TPS22965-Q1 EN_3V3_VIO VDD_IO_3V3 0.1 1.35 0.36 1.12

Dscrt LDO: 

TLV73333P-Q1 EN_3V3_VIO VDA_USB_3V3 0.1 1.6 1.04 2.24

See

EVM Item #2 5V Ramp Delay

Dscrt LDO: 

TLV7103318-Q1 Control = EN_3V3_VIO VDD_SD_DV 0.1 0.2 1.44 2.28

See

EVM Item #2 5V Ramp Delay

PMIC (LDO_1, 0.5A, 1.8V, 2000us, 3.6-7.2 V/ms) VDD_MCUIO_1V8 2 2.1 2.08 2.20

PMIC (LDO_4, 0.3A, 1.8V, 2000us, 3.6-7.2 V/ms) VDA_MCU_1V8 2 2.1 2.16 2.32

PMIC (Buck_4, 4.0A, 1.8V, 2000us, 3.6-7.2 V/ms) VDD_IO_1V8 2.1 2.5 2.20 2.46

Dscrt LDO: 

TPS745xxP-Q1 VDD_IO_1V8 VDA_PLL_1V8 2.1 2.8 2.48 2.88

Dscrt LDO: 

TPS745xxP-Q1 VDD_IO_1V8 VDA_PHY_1V8 2.1 2.75 2.48 2.88

Dscrt LDO: 

TPS745xxP-Q1 VDD_IO_1V8 # EN_DDR_RET_1V1 VDD1_DDR_1V8 2.1 2.75 2.52 2.8

PMIC (Buck_5, 2.0A, 0.85V, 3000us, 1.7- 3.4 V/ms) VDD_MCU_0V85 3.1 3.5 3.24 3.48

Dscrt LDO: 

TPS745xxP-Q1 VDD_MCU_0V85 # EN_GPIO_RET VDD_GPIORET_WK_0V8 3.1 3.75 3.52 3.76

PMIC (LDO_3, 0.5A, 0.8V, 3500us, 1.6- 3.2 V/ms) VDA_DLL_0V8 3.5 3.6 3.64 3.64

Dscrt 3-Ph Buck: 

TPS62873Y1-Q0 VDA_DLL_0V8 VDD_CPU_AVS 3.6 4.6 3.68 4.74

Dscrt 2-Ph Buck: 

TPS62873Y1-Q1 VDA_DLL_0V8 VDD_CORE_0V8 3.6 4.6 3.76 4.73

PMIC (Buck_3, 3.5A, 0.85V, 8500us, 1.7- 3.4 V/ms) VDD_RAM_0V85 8.6 9.0 8.72 9.04

PMIC (Buck_1+2, 7A, 1.1V, 8500us, 1.7- 3.4 V/ms) VDD_DDR_1V1 8.6 9.0 8.72 9.05

PMIC’s OD “nRSTOUT” (OD, Low -> High, 12,200us by state machine) H_MCU_PORZ 13 13.1 12.92 13.24

PMIC’s GPIO11 (OD, Low -> High, 12,200us by state machine) H_SOC_PORZ 13 13.1 13.32 13.2

Initial Power Up | Sequence Breakdown
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PMIC_EN
EN_3V3_VIO

VDD_MCUIO_3V3

Wait for 

Enable

Initial Pwr Up Seq | T0 Time Step

See

“Wait for Enable” description

Initial Power Up Seq Delayed
o All time steps will be

delayed ~5.5ms from 

nominal time steps 

due to “Wait for Enable”
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PMIC_EN

VDD_GPIORET_IO_3V3

VDD_IO_3V3

Initial Pwr Up Seq | T0 Time Step
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VDA_USB_3V3

VDD_SD_DV

PMIC_EN

See “EVM Item #2 5V Ramp Delay”

Initial Pwr Up Seq | T0 Time Step
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VDD_MCUIO_1V8

VDA_MCU_1V8

PMIC_EN

Initial Pwr Up Seq | T1 Time Step
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VDD_IO_1V8

VDA_PLL_1V8

PMIC_EN

Initial Pwr Up Seq | T1 Time Step
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PMIC_EN

VDA_PHY_1V8

VDD1_DDR_1V8

Initial Pwr Up Seq | T1 Time Step
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PMIC_EN

VDD_MCU_0V85

VDD_GPIORET_WK_0V8

Initial Pwr Up Seq | T2 Time Step
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PMIC_EN

VDA_DLL_0V8

VDD_CPU_AVS

Initial Pwr Up Seq | T2 Time Step
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VDD_CORE_0V8

VDD_RAM_0V85

PMIC_EN

Initial Pwr Up Seq | T2 Time Step
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VDD_DDR_1V1

H_MCU_PORz_1V8

PMIC_EN

Initial Pwr Up Seq | T3 Time Step
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PMIC_EN

H_SOC_PORz_1V8

H_MCU_PORz_1V8

Initial Pwr Up Seq | T4 Time Step

• PMIC Initial Power Up Seq Completion
o PMIC’s nRSTOUT pin = SoC’s 

“MCU_PORz” input signal asserts high

at the end of the SoC’s power up seq.
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Resource Seq Control (PMIC resource settings) Supply Rail / Net Expected Measured Remarks

Ramp-Up Start 

(ms) 

Max Ramp-Up

(ms)

Ramp-Up Start 

(ms) 

Full Ramp-Up

(ms)

PMIC’s Input Enable

Derived from 1st stage PG & Test Automation 

logic PMIC ENABLE -0.1 -0.1 -0.1 -0.1

No “Wait for Enable” delay,

no power cycle of PMIC

PMIC’s GPIO9 (PP, Low -> High, 0us by state machine) EN_3V3_VIO 0 0 0 0

Time reference to PMIC’s 1st

pwr up seq state

PMIC (LDO_2, 0.165A for FET Bypass, 0us) VDD_MCUIO_3V3 0 0.5 0.05 0.25

See

Pwr Seq Timing Diag v0.31

Dscrt Load Switch: 

TPS22965-Q1 VDD_MCUIO_3V3 # EN_GPIO_RET VDD_GPIORET_IO_3V3 0.1 1.35 0.11 1.37

Dscrt Load Switch: 

TPS22965-Q1 EN_3V3_VIO VDD_IO_3V3 0.1 1.35 0.35 1.21

Dscrt LDO: 

TLV73333P-Q1 EN_3V3_VIO VDA_USB_3V3 0.1 1.6 1.01 2.31

See

EVM Item #2 5V Ramp Delay

Dscrt LDO: 

TLV7103318-Q1 EN_3V3_VIO VDD_SD_DV 0.1 0.2 1.43 2.29

See

EVM Item #2 5V Ramp Delay

PMIC (LDO_1, 0.5A, 1.8V, 2000us, 3.6-7.2 V/ms) VDD_MCUIO_1V8 2.0 2.1 2.05 2.23

PMIC (LDO_4, 0.3A, 1.8V, 2000us, 3.6-7.2 V/ms) VDA_MCU_1V8 2.0 2.1 2.15 2.31

PMIC (Buck_4, 4.0A, 1.8V, 2000us, 3.6-7.2 V/ms) VDD_IO_1V8 2.1 2.5 2.19 2.57

Dscrt LDO: 

TPS745xxP-Q1 VDD_IO_1V8 VDA_PLL_1V8 2.1 2.8 2.49 2.81

Dscrt LDO: 

TPS745xxP-Q1 VDD_IO_1V8 VDA_PHY_1V8 2.1 2.75 2.47 2.83

Dscrt LDO: 

TPS745xxP-Q1 VDD_IO_1V8 # EN_DDR_RET_1V1 VDD1_DDR_1V8 2.1 2.75 2.51 2.85

PMIC (Buck_5, 2.0A, 0.85V, 3000us, 1.7- 3.4 V/ms) VDD_MCU_0V85 3.1 3.5 3.19 3.57

Dscrt LDO: 

TPS745xxP-Q1 VDD_MCU_0V85 # EN_GPIO_RET VDD_GPIORET_WK_0V8 3.1 3.75 3.51 3.83

PMIC (LDO_3, 0.5A, 0.8V, 3500us, 1.6- 3.2 V/ms) VDA_DLL_0V8 3.5 3.6 3.61 3.69

Dscrt 3-Ph Buck: 

TPS62873Y1-Q0 VDA_DLL_0V8 VDD_CPU_AVS 3.6 4.6 3.69 4.73

Dscrt 2-Ph Buck: 

TPS62873Y1-Q1 VDA_DLL_0V8 VDD_CORE_0V8 3.6 4.6 3.7 4.78

PMIC (Buck_3, 3.5A, 0.85V, 8500us, 1.7- 3.4 V/ms) VDD_RAM_0V85 8.6 9.0 8.7 9.1

PMIC (Buck_1+2, 7A, 1.1V, 8500us, 1.7- 3.4 V/ms) VDD_DDR_1V1 8.6 9.0 8.74 9.22

PMIC’s OD “nRSTOUT” (OD, Low -> High, 12,200us by state machine) H_MCU_PORZ 13 13.1 13.2 13.2

PMIC’s GPIO11 (OD, Low -> High, 12,200us by state machine) H_SOC_PORZ 13 13.1 13.2 13.2

Controlled Power Up | Sequence Breakdown
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PMIC_EN

EN_3V3_VIO

PMIC_EN

VDD_MCUIO_3V3

Controlled Power Up | T0 Time Step

• Controlled Power Up Definition
o EVM & PMIC have already completed 

an initial power up seq and have 

remained energized while PMIC_EN 

was set low to disable the SoC. 

o After asserting PMIC_ENABLE high, 

PMIC will immediately begin an SoC 

power up sequence.
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PMIC_EN

VDD_GPIORET_IO_3V3

VDD_IO_3V3

Controlled Power Up | T0 Time Step
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PMIC_EN

VDA_USB_3V3

VDD_SD_DV

See “EVM Item #2 5V Ramp Delay”

Controlled Power Up | T0 Time Step
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PMIC_EN

VDD_MCUIO_1V8

VDA_MCU_1V8

Controlled Power Up | T1 Time Step
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PMIC_EN

VDD_IO_1V8

VDA_PLL_1V8

Controlled Power Up | T1 Time Step
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PMIC_EN

VDA_PHY_1V8

VDD1_DDR_1V8

Controlled Power Up | T1 Time Step
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PMIC_EN

VDD_MCU_0V85

VDD_GPIORET_WK_0V8

Controlled Power Up | T2 Time Step
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PMIC_EN

VDA_DLL_0V8

VDD_CPU_AVS

Controlled Power Up | T2 Time Step
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PMIC_EN

VDD_CORE_0V8

VDD_RAM_0V85

Controlled Power Up | T2 Time Step
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PMIC_EN

VDD_DDR_1V1

H_MCU_PORz_1V8

Controlled Power Up | T3 Time Step
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PMIC_EN

H_SOC_PORz_1V8

H_MCU_PORz_1V8

PMIC_EN

MCU_PORz_OUT

SOC_PORz_OUT

Controlled Power Up | T4 Time Step
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Resource Seq Control (PMIC resource settings) Supply Rail / Net Expected Measured Remarks

Ramp-down Start (mS) Ramp-down Start (mS)

PMIC’s Input Enable Derived from 1st stage PG & Test Automation logic PMIC ENABLE 0 0

Scope ref to PMIC_EN which adds 0.1ms 

to Expected & DM timing diags ref PORz

PMIC’s GPIO11 (OD, Low -> High, 0us by state machine) H_SOC_PORZ 0.1 0.16

PORz & PORz_OUT at same time for 

Controlled pwr down

PMIC’s OD “nRSTOUT” (OD, Low -> High, 0us by state machine) H_MCU_PORZ 0.1 0.16

PORz & PORz_OUT at same time for 

Controlled pwr down

PMIC (Buck_1+2, 7A, 1.1V, 500us, 1.7- 3.4 V/ms) VDD_DDR_1V1 0.6 0.46

PMIC (Buck_3, 3.5A, 0.85V, 500us, 1.7- 3.4 V/ms) VDD_RAM_0V85 0.6 0.52

PMIC (LDO_3, 0.5A, 0.8V, 3000us, 1.6- 3.2 V/ms) VDA_DLL_0V8 1.1 1.06

Dscrt 2-Ph Buck: TPS62873Y1-Q1 VDA_DLL_0V8 VDD_CORE_0V8 2.1 2.44
Time delay due to VDA_DLL_0V8 discharge & 

buck turn ON & ramp

Dscrt 3-Ph Buck: TPS62873Y1-Q0 VDA_DLL_0V8 VDD_CPU_AVS 2.1 2.46
Time delay due to VDA_DLL_0V8 discharge & 

buck turn ON & ramp

PMIC (Buck_5, 2.0A, 0.85V, 3000us, 1.7- 3.4 V/ms) VDD_MCU_0V85 2.1 2.02

Dscrt LDO: TPS745xxP-Q1 (Cntrl = VDD_MCU_0V85 # EN_GPIO_RET) VDD_GPIORET_WK_0V8 2.1 2.22

Dscrt LDO: TPS745xxP-Q1 (Cntrl = VDD_IO_1V8 # EN_DDR_RET_1V1) VDD1_DDR_1V8 3.1 3.24

Dscrt LDO: TPS745xxP-Q1 (Cntrl = VDD_IO_1V8) VDA_PHY_1V8 3.1 3.24

Dscrt LDO: TPS745xxP-Q1 (Cntrl = VDD_IO_1V8) VDA_PLL_1V8 3.1 3.24

PMIC (Buck_4, 4.0A, 1.8V, 2000us, 3.6-7.2 V/ms) VDD_IO_1V8 3.1 3.0

PMIC (LDO_4, 0.3A, 1.8V, 2000us, 3.6-7.2 V/ms) VDA_MCU_1V8 3.1 3.08

PMIC (LDO_1, 0.5A, 1.8V, 2000us, 3.6-7.2 V/ms) VDD_MCUIO_1V8 3.1 3.08

Dscrt LDO: TLV7103318-Q1 (Cntrl = EN_3V3_VIO) VDD_SD_DV 3.6 3.6

Dscrt LDO: TLV73333P-Q1 (Cntrl = EN_3V3_VIO) VDA_USB_3V3 3.6 3.56

Dscrt: Load Switch, TPS22965-Q1 (Cntrl = EN_3V3_VIO) VDD_IO_3V3 3.6 3.48

Dscrt: Load Switch, TPS22965-Q1 (Cntrl = VDD_MCUIO_3V3 # EN_GPIO_RET) VDD_GPIORET_IO_3V3 3.6 5.6

See 

EVM Item #3 GPIORET Delay

PMIC (LDO_2, 0.165A for FET Bypass, 0us, NA) VDD_MCUIO_3V3 3.6 3.48

PMIC PMIC (GPIO_9 = GPO, VIO, PP, Low @ T0, High @ 0us EN_3V3_VIO 3.6 3.48

Controlled Power Down | Sequence Breakdown
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PMIC_ENABLE

MCU_PORz_OUT

SOC_PORz_OUT

PMIC_ENABLE

H_SOC_PORz_1V8

H_MCU_PORz_1V8

Controlled Power Down | T0 Time Step
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PMIC_ENABLE

VDD_DDR_1V1

H_MCU_PORz_1V8

Controlled Power Down | T1 Time Step
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PMIC_ENABLE

VDD_CORE_0V8

VDD_RAM_0V85

Controlled Power Down | T2 Time Step
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PMIC_ENABLE

VDA_DLL_0V8

VDD_CPU_AVS

Controlled Power Down | T2 Time Step
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PMIC_ENABLE

VDD_MCU_0V85

VDD_GPIORET_WK_0V8

Controlled Power Down | T2 Time Step
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PMIC_ENABLE

VDA_PHY_1V8

VDD1_DDR_1V8

Maximum time to take power down <0.3V

Controlled Power Down | T3 Time Step
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PMIC_ENABLE

VDD_IO_1V8

VDA_PLL_1V8

Controlled Power Down | T3 Time Step
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PMIC_ENABLE

VDD_MCUIO_1V8

VDA_MCU_1V8

Controlled Power Down | T3 Time Step
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PMIC_ENABLE

VDA_USB_3V3

VDD_SD_DV

Controlled Power Down | T4 Time Step
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PMIC_ENABLE

VDD_GPIORET_IO_3V3

VDD_IO_3V3

Controlled Power Down | T4 Time Step

See

“EVM Item #3 GPIORET Disable Delay”
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PMIC_ENABLE

EN_3V3_IO

VDD_MCUIO_3V3

Controlled Power Down | T4 Time Step
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PMIC – Resource Control Supply Rail / Net Expected Measured Remark

Ramp-down Start (mS) Ramp-down Start (mS)

PMIC (ENABLE/Pin-20 = ENABLE) PMIC ENABLE 0 0

Scope ref to PMIC_EN which adds 0.1ms to 

Expected & DM timing diags ref PORz

SOC_PORZ_OUT 0.1 0

PORZ_OUT leads PORZ due to

EVM “Input Pwr Loss Early Warning”

MCU_PORZ_OUT 0.1 0

PORZ_OUT leads PORZ due to

EVM “Input Pwr Loss Early Warning”

PMIC (GPIO_11 = GPO, OD, Low -> High, 12,200us, NA) H_SOC_PORZ 0.1 0

PORZ_OUT leads PORZ due to

EVM “Input Pwr Loss Early Warning”

PMIC (nRSTOUT/OD, Low -> High, 12,200us, NA) H_MCU_PORZ 0.1 0

PORZ_OUT leads PORZ due to

EVM  “Input Pwr Loss Early Warning”

PMIC (Buck_1+2, 7A, 1.1V, 8500us, 1.7- 3.4 V/ms) VDD_DDR_1V1 0.6 0.49

PMIC (Buck_3, 3.5A, 0.85V, 8500us, 1.7- 3.4 V/ms) VDD_RAM_0V85 0.6 0.37

PMIC (LDO_3, 0.5A, 0.8V, 3000us, 1.6- 3.2 V/ms) VDA_DLL_0V8 1.1 1.05

Dscrt 2-Ph Buck: TPS62873Y1-Q1 (Cntrl = VDA_PLL_0V8) VDD_CORE_0V8 2.1 2.45

Dscrt 3-Ph Buck: TPS62873Y1-Q0 (Cntrl = VDA_PLL_0V8) VDD_CPU_AVS 2.1 2.37

Dscrt LDO: TPS745xxP-Q1 (Cntrl = VDD_MCU_0V85 # EN_GPIO_RET) VDD_GPIORET_WK_0V8 2.1 2.24

PMIC (Buck_5, 2.0A, 0.85V, 3000us, 1.7- 3.4 V/ms) VDD_MCU_0V85 2.1 2.04

Dscrt LDO: TPS745xxP-Q1 (Cntrl = VDD_IO_1V8 # EN_DDR_RET_1V1) VDD1_DDR_1V8 3.1 3.35

Dscrt LDO: TPS745xxP-Q1 (Cntrl = VDD_IO_1V8) VDA_PHY_1V8 3.1 3.31

Dscrt LDO: TPS745xxP-Q1 (Cntrl = VDD_IO_1V8) VDA_PLL_1V8 3.1 3.27

PMIC (Buck_4, 4.0A, 1.8V, 2000us, 3.6-7.2 V/ms) VDD_IO_1V8 3.1 3.07

PMIC (LDO_4, 0.3A, 1.8V, 2000us, 3.6-7.2 V/ms) VDA_MCU_1V8 3.1 3.03

PMIC (LDO_1, 0.5A, 1.8V, 2000us, 3.6-7.2 V/ms) VDD_MCUIO_1V8 3.1 2.95

Dscrt LDO: TLV7103318-Q1 (Cntrl = EN_3V3_VIO) VDD_SD_DV 3.6 3.56

Dscrt LDO: TLV73333P-Q1 (Cntrl = EN_3V3_VIO) VDA_USB_3V3 3.6 3.52

Dscrt: Load Switch, TPS22965-Q1 (Cntrl = EN_3V3_VIO) VDD_IO_3V3 3.6 3.5

Dscrt: Load Switch, TPS22965-Q1 (Cntrl = VDD_MCUIO_3V3 # EN_GPIO_RET) VDD_GPIORET_IO_3V3 3.6 5.8 See EVM Item #3 GPIORET Delay

PMIC (LDO_2, 0.165A for FET Bypass, 0us, NA) VDD_MCUIO_3V3 3.6 3.54

PMIC PMIC (GPIO_9 = GPO, VIO, PP, Low @ T0, High @ 0us EN_3V3_VIO 3.6 3.54

PMIC’s VCCA VCCA < ~2.7V shuts down PMIC’s internal logic VINT VINT = 0V 65 See EVM Item #4 Input Pwr Loss Early Warning

Input Power Loss | Sequence Breakdown
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PMIC_ENABLE

H_MCU_PORz_1V8

VDD_DDR_1V1

Input Power Loss | T0 & T1 Time Steps
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PMIC_ENABLE

VDD_CORE_0V8

VDD_RAM_0V85

Input Power Loss | T2 Time Step
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PMIC_ENABLE

VDA_DLL_0V8

VDD_CPU_AVS

Input Power Loss | T2 Time Step
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PMIC_ENABLE

VDD_MCU_0V85

VDD_GPIORET_WK_0V8

Input Power Loss | T2 Time Step
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PMIC_ENABLE

VDA_PHY_1V8

VDD1_DDR_1V8

Input Power Loss | T3 Time Step
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PMIC_ENABLE

VDD_IO_1V8

VDA_PLL_1V8

Input Power Loss | T3 Time Step
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PMIC_ENABLE

VDD_MCUIO_1V8

VDA_MCU_1V8

Input Power Loss | T3 Time Step
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PMIC_ENABLE

VDA_USB_3V3

VDD_SD_DV

Input Power Loss | T4 Time Step
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PMIC_ENABLE

VDD_GPIORET_IO_3V3

VDD_IO_3V3

Input Power Loss | T4 Time Step
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PMIC_ENABLE

EN_3V3_IO

VDD_MCUIO_3V3

Input Power Loss | T4 Time Step
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Reference Section
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Leo PMIC (TPS6594x-Q1)  Data Manual Note:

The PMIC “133A” NVM adds a new “Wait for Enable” state (5.5ms max) following “Boot BIST” 

state and before a Valid ON request begins a power up seq, as shown below. This enables the 

PMIC to latch logic levels on GPIO8 & GPIO9 that direct the PMIC’s state machine to configure 

resources as needed for different PDN schemes during the power up seq execution.

EVM Reference | PMIC & NVM Specific Start-Up 
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EVM Reference | SoC Data Manual
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EVM Reference | SoC Power Up & Down Sequence Timing
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1. TDA4VH-Q1, TDA4AH-Q1, TDA4VP-Q1, TDA4AP-Q1 Jacinto™ Processors datasheet (Rev. B)

Data Manual

2. J784S4XEVM Evaluation board | TI.com

EVM Schematic PROC141E5_SCH and J784S4 EVM PDN-3A detailed block diagram with power sequences

3. TPS6594-Q1 Power Management IC (PMIC) for Processors with 5 Bucks and 4 LDOs datasheet (Rev. B)

TPS6594x-Q1 Datasheet

4. Powering Jacinto 7 SoC For Isolated Power Groups With TPS6594133A-Q1 + Dual HCPS

TPS6594133A User’s Guide

Source References & Links

TI Reference | Website Links

61

https://www.ti.com/lit/ds/symlink/tda4vh-q1.pdf?ts=1743461914418&ref_url=https%253A%252F%252Fwww.ti.com%252Fproduct%252FTDA4VH-Q1%253FkeyMatch%253DTDA4VH-Q1%2526tisearch%253Duniversal_search%2526usecase%253DGPN-ALT
https://www.ti.com/tool/J784S4XEVM
https://www.ti.com/lit/gpn/tps6594-q1
https://www.ti.com/lit/pdf/slvuci2


EVM Items
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VIN_MON_PORZ

VSYS3V3_MON_RESET#

LM5140/LM5143/LM5141_PG

SYS_PWR_PG

The VSYS3V3_MON_RESET# signal delays 

SYS_PWR_EN  = PMIC_ENABLE signal asserting 

high by ~19.7ms after VSYS_3V3 ramps.

SYS_PWR_PG

SYS_MCU_EN = PMIC_ENABLE

U113, Qout (pin 5) 

= VSYS_3V3

TA_POWERDOWNz

(PU to VSYS_3V3)

EVM Item #1| PMIC_ENABLE Delay 
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PMIC_ENABLE ~= EN_3V3_IO

VSYS_5V0

VDA_USB_3
V3

VSYS_5V0 1st stage is delayed until after PMIC is enabled by using 2nd stage EN_3V3_VIO signal 

(~0.1ms after PMIC_ENABLE & 1st step in SoC pwr up seq) as enable input.

Resulting in 2x different time delays for enabling VSYS_5V0 dependent on whether the EVM has 

experienced:

1. An Initial Power Up resulting in ~6.0ms delay due to PMIC’s “Wait for Enable” state that occurs 

after PMIC_ENABLE goes high & before EN_3V3_VIO goes high. 

2. A Controlled Power Up resulting in ~0.4ms delay since PMIC has already pass through the “Wait 

for Enable” state after initial power up. 

Additional, both VDA_USB_3V3 and VDD_SD_DV SoC power rail ramps are delayed since their 

LDOs use VSYS_5V0 as Vinput.

PMIC_ENABLE

VSYS_5V0

VDA_USB_3V3

Initial Pwr Up

Initial Pwr Up

Controlled Pwr Up

Controlled Pwr Up

EVM Item #2| 5V Ramp Delay 
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VSYS_5V0

VDD_SD_DV

PMIC_ENABLE ~= EN_3V3_IO

Initial Pwr Up

Initial Pwr Up

Initial Pwr Up

Initial Pwr Up

EVM Item #2| 5V Ramp Delay 

65



VSYS_5V0

VDD_SD_DV

Controlled Controlled

Controlled Controlled

Controlled Pwr Up

Controlled Pwr Up

Controlled Pwr Up

Controlled Pwr Up

power cycled

EVM Item #2| 5V Ramp Delay 
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VDD_MCUIO_3V3

EN_GPIORET_VIO

VCCA_3V3

PMIC_ENABLE

VDD_GPIORET_IO_3V3

VDD_IO_3V3

~2ms delay in disabling VDD_GPIORET_IO_3V3 LDO is due to 

VDD_MCUIO_3V3 discharge time from 3.3 to ~1.1V, dropping below the OR 

gate’s (U279) VT- (negative –going input threshold voltage) that ranges from 

0.7 to 1.4V.  

VDD_GPIORET_IO_3V3 disable is delayed by ~2ms from 

expected time alignment with VDD_IO_3V3.

EVM Item #3| GPIORET Disable Delay 
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VINPUT

VSYS_3V3
LM5140/LM5143/LM5141_PG

SYS_MCU_PG = SYS_MCU_EN = PMIC_ENABLE

VIN_MON_PORZ

VSYS3V3_MON_RESET#

LM5140/LM5143/LM5141_PG

SYS_PWR_PG

EVM uses a voltage supervisor IC (VMON, U122) to provide an “Input 

Power Loss Early Warning”.  The VMON’s output (VIN_MON_PORz) 

sets low when EVM’s VINPUT drops below ~21.5V. This results in 

PMIC_ENABLE going low to begin SoC power down seq ~59ms before 

VSYS_3V3 drops out of regulation & begins to discharge.

Input Power Loss Earlier 

Warning

EVM Item #4 | Input Power Loss Early Warning
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PMIC_ENABLE

MCU_PORz_OUT

SOC_PORz_OUT

• Input power loss event will set MCU_PORz_OUT, SOC_PORz_OUT & 

PMIC_ENABLE low immediately due to UV VMON (U122) responding to 

VINPUT voltage dropping below ~21.5V.

EVM Item #4 | Input Power Loss Early Warning
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PMIC_ENABLE

H_SOC_PORz_1V8

H_MCU_PORz_1V8

• Input power loss event will set MCU_PORz_OUT, SOC_PORz_OUT & PMIC_ENABLE low immediately due to UV VMON 

(U122) responding to VINPUT voltage dropping below ~21.5V.

• PMIC outputs (shown below) will lag MCU_PORz_OUT, SOC_PORz_OUT & PMIC_ENABLE due to PMIC’s state 

machine ~0.1us delay before setting outputs low (shown below) as 1st step in pwr down seq.

PMIC Outputs =   SCH Nets

nRSTOUT        =   H_MCU_PORz_1V8 and 

GPIO_11          =   H_SOC_PORz_1V8 

PMIC_ENABLE

MCU_PORz_OUT

SOC_PORz_OUT

EVM Item #4 | Input Power Loss Early Warning
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SYS_PWR_PG

PMIC_EN

VCCA_3V3

PMIC_EN

VSYS_3V3

PMIC_EN

VSYS_SENSE

PMIC_EN

VINPUT

VSYS_3V3

VINPUT

PMIC_EN

Additional timing details

EVM Item #4 | Input Power Loss Early Warning
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VRTC_PMIC

PMIC_EN

VRTC_PMIC

PMIC_EN

VINT_PMIC

PMIC_EN

VINT_PMIC

PMIC_EN

PMIC VRTC and VINT internal supplies with respect to PMIC_EN

EVM Item #4 | Input Power Loss Early Warning
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