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History
PDN-3G & -3M Diags only
1. Fixed power rail connections to OSPI memories by correctly changing name from VDD_MCUIO_1V8 to VDD_IO_1V8 for Grouped PDN scheme.

PDN-3F Diag only
2. Added Note 14 to clarify removal of SVS-B & MCU_PWRGRP_IRQn board level net due to removing GPIO Retention low power mode.

SoC Pwr Segs:
1. Corrected power up seq timing diagram to correctly show time btw pwr up seq Time Step #2 vs #3 as only 0.5ms (instead of 1.0ms) per PMIC 133A’s v4 update & as captured in v0.23 changes above.

SoC Pwr Seqs:
1. Corrected diag to show SOC_PWR_EN (PMIC_ENABLE input) signal asserting low 0.1ms (PMIC’s internal delay Tpiyo) before PMIC’s state machine begins executing power down seq by 1* setting MCU_PORz &
SOC_PORz low.

SoC Pwr Segs:

1. Corrected diag to show both VDD_GPIORET_I0_3V3 & VDD_IO_3V3 min enable time could be ~0.1ms after enabling signals (VDD_MCUIO_3V3 & EN_3V3_10 respectfully).

2. An “Immediate Shutdown/Power Down Seq” has recently been approved and will be add to an upcoming data manual version. This simplifies SoC power down to only require both PORz signals to be set low
for 1-2us before disabling SoC input supplies in any order.

PDN-3AFGM Diags
1. Added “Red Dashed Box” to high-light PMIC resources that are no longer needed and could be reassigned by system SW after boot-up.
2. Updated SVS-A & B to capture OV/UV threshold values per PN “004” default settings. Customers can adjust thresholds via 12C after boot as desired.
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Notes:
1) Functional Safety requires monitoring all "safety critical” power rails (i.e. VSYS_3V3 input, key SoC supplies) that could cause severe system failures. ASIL classification depends on the end product use case &
lwhat SoC resources a customer is using that are considered to be safety-related. SoC has internal OV & UV monitoring for key SoC MCU & Main voltage domains. The status is reported by SoC’s Power OK (POK)|
status bits. Optional SoC voltage monitoring inputs (i.e. VMONX_IR_VEXTxxx) can be used to extend SoC's OV/UV monitoring to a few board level power rails if desired (i.e. load switch Vo = VDD_I0_3V3). The
following SoC Main & SDRAM domains are classified as non-critical & do not require direct monitoring: VODSHVS (SD Card), VPP_CORE, VPP_MCU, VDDA_3P3_USB & VDD1_LPDDR4_1V8.

12) Load Switches (Ldsw) have been used to create VDD_MCUIO_3V3, VDD_GPIORET_3V3 & VDD_IO_3V3 power rails from VCCA_3V3 to provide the following benefits:
A) Correct SoC power supply sequencing by using PMIC resources (GPIO signals & power resource outputs) with desired start-up & shut-down timing delays per NVM settings.
B) PMIC monitoring of “VCCA Over Voltage” (+5 to +10%) allows PMIC to disconnect 3.3V power rails from SoC if OV condition s detected.
C) Enables low power modes (MCU Only, GPIO_RET & DDR_RET) since the different 3.3V power rails must be disabled independently for different low power modes.
D) Connecting VCCA_3V3 directly to SoC 3.3V input supplies is ONLY recommended if low power modes are used and a full SoC power up seq is executed any time the VCCA_3V3/VSYS_3V3 is energized
since partial powering of the SoC for extended time could negatively impact POH reliability.
3.1) PMIC NVM Rev 1 assigned multiple interface signals to GPIO8 with default NVM setting of GPIO_8 = DISABLE _WDOG function and required interface buffer circuitry, see PROC141E4_SCH for details.
A) DISABLE_WDOG (NVM setting): PMIC latches logic level at GPIOB pin on rising edge of PMIC's nRSTOUT = H_MCU_PORz_1V8 at end of power-up seq.
a) High level at GPIOB pin (SW-1/Jmpr-1 = closed) directs PMIC to disable Watch-Dog Timer (by setting WD_PWRHOLD bit to disable timer’s long: time-out) for
b) Low level at GPIOS pin (SW-1/Jmpr-1 = open due to PMIC default internal pull-down R) enables Watch-Dog Timer (default setting enables timer’s long-window time-out).
B) After system SW boots, SW needs to reassign GPIO_8 = GPI function to operate with PDN's MAIN_PWRGRP_IRQ/_IRQn (asserted high or low) signal to allow PMIC to take action if a fault occurs.

13.2) PMIC NVM Rev2 & 3 changes are listed below. There are EVM board SCH/BOM impacts, see J78454_EVM_..._PDN-3A v0.19 for details.
1. PMIC VCCA input voltage level auto-detection that enables 1x PMIC PN to support PDNs using either SV or 3.3V.
2. PMICinternal Watchdog Timer is disabled at start-up. This allows GPIO8 function to be used as a PMIC internal configuration control. MCU SW will need to start watchdog timer as part of enabling
full Fusa features.
3. GPIOB logic level selects the PDN type/scheme by latching level before the 3ms time step during power up sequence & directs PMIC to configure internal resources as follows:
Low = Isolated PDN type directs PMIC to create MCU & SOC power groups; Enables BUCKS per power up seq (Removes MCU SW write requirement needed in NVM Rev1 above.)
High = Grouped PDN type directs PMIC create only MCU power group; Removes BUCKS from pwr up seq (Allow SW to reassign Buck5 for peripheral devices that can be enabled after boot)

13.3) PMIC NVM Rev 4 has been optimized for end product production flow by enabling Watch Dog Timer to support Fusa by default, see 178454_EVM
GPI09 has been used to support multiple interface signals as listed below.
A) DISABLE_WDOG (optional): PMIC latches logic level at GPIO9 pin at transition from standby to active start-up sequence.
a) High level at GPIOS pin (SW-1/Jmpr-1 = closed) directs PMIC to disable Watch-Dog Timer (by setting WD_PWRHOLD bit to disable timer’s long-window time-out).
b) Low level at GPIO9 pin (SW-1/Jmpr-1 = open due to PMIC default internal pull-down R) enables Watch-Dog Timer (default setting enables timer’s long-window time-out).
B) EN_3V3_VIO (required): After PMIC NVM initialization, GPIO9 = GPO function to provide enable & disable control of load switch supplying VDD_IO_3V3 power rail.
a) Disabling the WDOG timer is for development & debug tasks. Applying a pull-up R to disable WDOG timer will result in early enabling of discrete LDSW-A (VDD_IO_3V3), LDO-E (VDD_SD_DV)
&LDO-F (VDA_USB_3V3). All of these supplies are 3.3V level and are part of the 1st group of supplies to be energized at the start of a power up seq. SoC will not be negatively impacted if
these 3.3V supplies are enabled ahead of remaining 3.3V supplies sourced from PMIC and before the rest of SoC supplies begin a normal power up seq during temporary development &
debugging activties.

PDN-3A v0.20 & up & PROC141E5_SCH for details.

14) GPIO Retention (aka GPIO_RET, I0_RET, 10 Wake) low power mode requires:
A) S0C SW executes command sequence that sets key PMIC register bits in order to enter GPIO_RET low power mode of operation and select the desired wake-up destination state (i.e. Full Active or
MCU Only).
8) After entering GPIO_RET mode, the following power rails will remain energized & all other SoC MCU & Main supplies will be shut off to minimize power:
1. VDD_GPIORET_WK_OV8 supplying MCU’s VDD_MCU_WAKE1 for MCU’s 0.8V wake-up logic
2. VDD_GPIORET_IO_3V3 supplying MCU’s VDDSHVO_MCU for MCU’s 3.3V 10 toggle activity
C) PDN system exits GPIO_RET state upon receiving logic toggles on SoC's MCU monitored 10 signals ref to VDDSHVO_MCU supply. Then H_MCU_WAKELn (= SoC’s Open-Drain PMIC_WAKE1n, active
low) signal connected to PMIC, GPIO_4 (= WKUP1 default function for Full Active or = WKUP2 for MCU Only destination state) is asserted and PMIC state machine transitions PDN system to
desired targeted wake up state.
D) The Open-Drain Buffer SN74LVC1GO7DRLI (tri-states I0 when power is OFF) connects PMIC_WAKE1n to SOC_PWR_WKn net at discrete open-drain FET node. It is needed to isolate the SoC output
buffer from the always on VCCA_3V3 used as pull-up supply to prevent current bleeding into SoC during low power modes (MCU Only, DDR_RET) when VDD_GPIORET_3V3 s typically disabled.

5) DDR Retention (aka DDR_RET, Suspend-to-RAM, S2R) low power mode requires:

A) PMIC PN to assign GPIO_6 = Regulator Enable (REGEN) function with an open-drain output buffer type per NVM default settings. The board level net H_DDR_RET_1V1 signal is pulled up to
VDD_DDR_1V1 & connected to SoC's DDR_RET input. When this input is set high, SoC’s EMIF 10 buffers are set to high-Z state as part of entering DDR_RET mode.

B) S0C SW executes command sequence that sets key PMIC register bits in order to enter DDR_RET low power mode of operation and select the desired wake-up destination state (i.e. Full Active or
MCU Only).

C) After entering DDR_RET mode, the following power rails will remain energized & all other SoC MCU & Main supplies will be shut off to minimize power:

D_DDR_1V1 supplying both SoC EMIF & SDRAM 10 voltages
2.VDD1_DDR_1V8 supplying SDRAM only

D) PDN system exits DDR_RET upon detecting a CAN_WAKE signal edge toggle on PMIC's GPIO

processor operations.

= LP_WKUP1 function per NVM settings that initiates exiting DDR_RET mode & restores Full Active

16) SoC devices come in two types: General Purpose (GP) & High Security (HS). All GP devices can leave the VPP d per DM. HS devices can also leave VPP domains
unconnected if no additional EFUSE programming is needed. If customer desires capability for in-the-field updates, then on-board EFUSE programming will require an additional 1.8V, 150mA LDO.
When disabled, this LDO's Vo will need a high impedance output. Recommended PNs: TPS73101-£P, fixed 1.8V TPS73118-Q1 or TLV70018-Q1. The EN_EFUSE_VPP control signal must be sourced
from an SoC GPIO for this PDN (due to limited number of PMIC GPIOs). This allows SoC SW to control Efuse VPP voltage level by enabling & disabling dedicated LDO as needed to program High
Security SoC Efuses (see SoC DM for details).

7) PDN shows SoC’s VDA_3P3_USB domain supplied from a low noise LDO with a VSYS_SV input s preferred for optimal USB 2.0 data eye mask performance. If USB 2.01/F is not used or is only needed
for development tasks, then the digital VDD_IO_3V3 rail with in-line supply filter can be used as an alternate supply. Using digital VDD_IO_3V3 rail to support USB 2.0 I/F removes a discrete LDO
&VSYS_5V input but could negatively impact data eye performance due to higher supply noise causing data eye mask violations.

8 PDN shows SoC's Main domain’s VDDSHVS supply being sourced from a dual voltage LDO with a VSYS_5V input as preferred for compliant high-speed SD card operation. If SD card is not used or only
standard data rate operation is sufficient, then the digital VDD_IO_3V3 rail with in-line supply filter can be used as an alternate supply. Using digital VDD_IO_3V3 rail to support SD Card operation
removes dual voltage, discrete LDO & VSYS_SV input but will restrict data rates to standard 12Mb/s with VIO = 3.3V.

9) Alow voltage translator with a VGS or VIH max spec less than 0.76V (-5% supply tol on 0.8) is needed to ensure a 3.3V logic high level output. 3x different examples are shown belo

#1 A discrete FET voltage translator with low VGS threshold below an input min 0.76V. EVM PROC141E2/E3_SCHs use discrete FET PN w/ low VGS but only industrial temp grade.

#2 Asingle channel, voltage translator (SN74AXC1T45-Q1) that is automotive AEC-Q100 qualified, grade for -40 to +125C operation could be used as an alternative. Ensure valid logic levels are
provided at both GPIO8 (as desc above) & discrete Buck's EN input pin (snap-shot shows Buck’s internal bi-dir EN/STATUS circuitry).
A.) The PMIC's GPIO8 has NVM default setting that enables a 400k internal pull-down. This should be sufficient to keep GPIOS net from “floating” above GPIO's VIH min level when VDA_DLL_OV8 is

disabled which causes the SN74AXC1T45-Q1 output to be tri-stated.

8.) Customer may want to add a pull-down R on the board (showing a 200k below) just in case the PMIC's internal pull-down is not strong enough to ensure a low logic level.

#3 Anon-inverting FET stage (Ex 3, shown below) could be added to shunt the “MAIN_PWRGRP_IRQn" net to Gnd if items 24 or 28 are not sufficient.

Examples: #1- Discrete FETs w/low VGS  #2 - Auto Q1, Single Ch, Voltage Translator w/ low Vth  #3 - Same as #2 with additional FETs for open-drain I/F to bi-dir EN/Status pins

VDA DLL OV8  VCCA_3V3 {

]
“MAIN_PWRGRP_IRQn" MAIN_PWRGRP_IRQn

o sN7aaxciTasiQl -2

e (0D buffer I/F needed for TPS6287x-Q1 buck connection using AEC-100 Translator)

10) Worst case analysis for very high thermal use cases could result in VCCA_3V3 load current in 15-18A range. This large load current range could lead to a 60 - 72mV voltage drop across Safety FET (Recm'd
PN: NVMFS4COSN) for a max RDSon = 4mohm. The TPS22965-Q1 load switches have max RDSon = 27mohm with 4A max rating resulting in additional max drop of 108mV. SoC's 3.3V supply tolerance is
+/-5% or 165mV. Total RDSon drops across Safety FET & Load Switches range from 168 — 180mV which exceed SoC's min voltage limit. For this reason, the Tulip buck input voltage will be moved from
VCCA_3V3 to VSYS_3V3 since VDD_CPU_AVS & VDD_CORE_0VS rails account for more than 70% of VCCA_3V3 worst case load currents.

11) If GPIO Retention low power mode is desired, then connect all SVS-8 VMON inputs to existing MCU supplies (as shown) sourced from PMIC to enable 1x common PN for SVS-A & -B while avoiding false
positives on “unconnected” VMONS. If an end product does not need GPIO Retention low power mode, then the 3x following components can be removed from the PDN: LDO-C, LDSW-B & SVS-B.
Group the SoC input supplies according to he “PDN Features for Isolated Power Rails” table shown below using the “Standard Operation & MCU Only” assignments row.

12) The OR gate function enabling the discrete LDO supplying 1.8V to LPDDR4 VDD (Internal bias voltage) needs to revert back to original discrete FET OR gate circuitry (see PROC141E2_SCH or snap-shot
below). Reason for reverting is due to the OR gate needing a max input voltage threshold less than 1.05V (-5% of 1.1V) since the EN_DDR_RET_1V1 signal is sourced from an open-drain PMIC GPIO with
PU resistor to VDD_DDR_1V1 supply with +/-5% supply tolerance. In addition, the OR gate needs to remain energized during DDR Retention low power mode when only VDD_DDR_1V1 &
VDD1_DDR_1V8 rails remain energized. Therefore, the OR gate supply must use VSYS_3V3 or VCCA_3V3 input supply that remains on in DDR Ret mode. The single logic gate IC (SN74LVC1G97-Q1) used]
for enabling other power resources interfaced to 3.3V signaling levels can not be used with 1.1V signaling since its max input voltage threshold for 3.3V supply is ~2.2V.

Original discrete FET OR gate circuit used in PROCL41E2_SCH: 1 i

13) The Safety Voltage Supervisor (SVS-A & SVS-8) supply connections need to be changed from “Always ON” VCCA_3V3 (=VSYS_3V3) to a “PMIC controlled” power rail to enable resetting of  an asserted
IRQn signal by power cycling SVS devices. During functional testing, it was discovered that an SVS's asserted IRQn could not be reset if MCU processor 12C comm with SVS devices is lost. This will happen|
if a MCU Power Error occurs (i.e. fault on a MCU supply) since this will cause the PMIC PFSM to transition the system to the desired Safe Recovery state (powers down all SoC supplies). However, if the SoC
PDN's input voltage (VSYS_3V3) remains energized, then the energized SVS devices will maintain an asserted IRQn and the system will not be able to execute a SoC cold boot attempt due a previously
lasserted IRQn will cause the PMIC to abort an SoC power up sequence attempt. A SVS device power cycle will reset  an asserted IRQn signal, enabling the desired SoC cold boot attempt. By replacing
[“Always ON” VCCA_3V3 supply connections with a PMIC controlled power rail (VDD_MCUIO_3V3),  the SVS devices will have a power cycle event upon entering the Safe Recovery state (per table below)
If a fault occurs on a Main domain supply, the PMIC will transition the system to MCU Only state which allows 12C comm to evaluate & potentially log the fault source. The MCU can use 12C comm to clear an
lasserted IRQn if a system cold boot attempt is desired to
try restarting into the Full Active state since a fault might clear if it's due to a random noise event or temperature dependent. The SVS device’s “ACTive” input connection will need to
be connected to VDD since the new VDD_MCUIO_3V3 supply connection is enabled as part of the SoC power up seq.. This avoids driving a high logic signal into an unenergized device.
PDN State: ~ Active
Main supplies = ON
MCU supplies = ON

Mcu Only Safe Recovery
Main supplies = OFF  Main supplies = OFF
MCU supplies =ON  MCU supplies = OFF
SVS-A=ON s FF
SVS-B=ON

Leo PMIC-A, PN TPS6594133ARWERQL (TI PN ID = 1, MP Buck Rails = 3, PG2.0 NVM ID = 3A Rev 5)
HCPS-A & B, Tulip PN TPS62873Y1QWRXSRQ1 (15A PN ID = 3, Jacinto7 Family ID = Y1)
Safety Voltage Supervisor, PN TPS389006004RTERQ1 (OTP ID = 004 = new common PN for use with Jacinto7 178454 PDN-3A scheme)

Features Supported (EVM Max Features):
1. SoC performance: Max 2.0GHz clock with SERDES interfaces operational

2. Functional Safety: ASIL-D capable sys w/ isolated Main & MCU power rails (supply FFI)

478454 EVM Leo + 2x High-Current Pwr Stages(HCPS) PDN-3A

3. 4x SDRAMs: 32Gb, 4-Die, 32b, 4266MTs, LPDDR4 mode
4. Boot & Mass Flash: Octal SPI or Hyperflash & eMMC, UFS

5. Signaling Level

6. Low power modes:

MCU & Main Dual VIO

a. MCU Island/Only with Dual VIO (needs 4 indep pwr rails & 1 cntrl signal min)
b. MCU GPIO Retention (needs 2 indep pwr rails & 1 cntrl signals min)
c. DDR Retention/S2R (needs 1 add'l indep pwr rail & 1 cntrl signal min)

(All SoC PN variants: TDA4AP/VP/AH/VH)
(Power Rail & GPIO Mapping Overview)

7. End Product Options:

b. Compliant USB 2.0 data eye (needs 5V, 1 indep pwr rail & discrete LDO needs Vin = 5V)

LDO needs Vin = 5V)

a. Compliant high-speed SD Card (needs 1 indep pwr rail & 1 VIO cntrl signal & discrete

c. HS SoC Efuse programming on-board (needs 1 indep pwr rail & 1 cntrl signal)
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Main GPIO Retention low power mode

Diserets
Diser
VDD_GPIORET_OV8

e LDO

Discrete LDSW
VDD_GPIORET_3V3

Dis

e SVS

SoC: VODSHVO_MCU => VOD_10_3V3 o
0_10_1v8

PMIC: GPIO_10 pulled-up to VCCA_3V3
SoC: VDD_WAKEQ =3 VDD_CORE_OV8

SoC: VDDSHV2 => VDD_I0_3¥3 or VDD _10_1V8

+ GPIO_10 pulled-up to VECA_3V3

SoC Input Supply to Powar Rail Groupings vs PON Low Powar Moda Features
Isolated MCU & Main PDN Power Ralls
VoD_10_1ve Voo_io_3v3 u

‘ P e

VDD_GPIORET_I0_3V3

. Updated PMIC 133A NVM rev to vS per RTM planned revision.

| H_MCU_RESETSTATz
VMON1,_ER_VSYS

. Removed in-line ferrite bead filters from VDA_DLL_OV8 connections to SoC's VDDA_OP8_xxx analog supply inputs since filtering of the LDO power
resource is not needed. Aligns PDN diag to match latest EVM SCH & board (PROC141ES).
Update VPP_EFUSE_1V8 LDO PN from 300mA TLV73318-Q12 to 500mA TPS7A2118P-Q1 to support robust J7xxx Efuse programming. Aligns PDN
diag to match latest EVM SCH & board (PROCL41E5)

. Updated discrete buck’s ENABLE input connections to more accurately show the 20k resistor located in-line to voltage translator output.
. Updated Note 9, example #2 text & diag to show 20k resistor in-line with buck’s ENABLE inputs.

. Updated SVS-A & B to capture OV/UV threshold values per PN “004” default settings. Customers can adjust thresholds via 12C after boot as desired.

H_PMIC_PWR_EN1

VSYS_3v3

‘Standard Operation vddar_meu wid_core wddshvD_mcu
&MCunly vdd_meu wakel  vid_waked wddshv2_meu
vdd_meu
vldar_m vdd_core wddshvo_meu
DDA Retention vdd_mey_wakel  vdd_waked wddshv2,_meu
ved_meu
vddar_meu vdd_core
GPIO Retention-MCU & Main vddshv2_meu
veld_meu
vldar_meu vdd_eore
GRIO Retention-MCU vd waked vdshv2 meu
vld_meu
vddar_meu vdd_core weldshvo_meu
GPIO Retention- Main vdld_meu_wakel wedshv2_mcu

Notes:

1) Power rail names shawn in "ALL CAPITAL LETTERS®
2) SoC input supphes shown in "all lower ease letters”

vdds_mmcd vedshvd
DDR; vddd vidshvz
vdds_mme vadshvd
vadshvz
vids_mmed vddshvd
DDR: vdd1
vdds_mmed vedshvd
DDR; ved1 vddshvz
vids_mmed vddshvd
DDR: vddd

DOR: wdd1

wdd_meu_wakel

vdd_wakeo

vdd_meu_wakel

vid_waked:

vddshvd_meu
vddshv2

veldshv0_mey

vddshv2

H_SEL_SDIO_3V3_1V8n

VCCA_3v3

VDD_I0_1v8

EN_DDR_RET_1V1

VDD_I0_3v3

VCCA_3v3

EN_3V3_VIO

SN74LVCIG97-Q1 ysys sy

EN_3V3_VIO

VCCA 3v3

VSYS_5V0

——————> VN (15-60V]

Discrete LDO - D
[Ultra-Low V5o, 500mA LDO

®

VDD1_DDR_1V8

PS745xxP-Q1 __ (WSON-6/8]
Vour (055 - 5.5V)f

Discrete LDO - F

lLow Vo, 300mA LDO
LV73333P-Q1 (WSON-6/50T23-5)

MAIN_PWRGRP_IRQn

VDA_USB_33

TWirm Rst] RESETSTATZ]

jvidshvo)

(vdgshuo)

Blue Text: Differences vs TDOAGA

Y™

LPDDRA
64Gb, 32b, 4266MHz
N: 46

VDDL_DDR_1V8

VDD_DDR_1V1

lcore 1

Vin (1.4-5.5V) Vout (3.3V)|

Orcpous 270n max @ 300m, Vo 33
EN 09y w0330

Discrt LDO - E
Dual 200mA LDO
1V7103318-Q1

VDD_SD_DV

Vol,33V @0.

[ViN (2.0-5.5V)
| Vo2, 18V @ 0.2Ama
T

0V

=0
{" Discrete LDO - G

VCCA_3v3

H_EN_EFUSE_VPP

[Low Voo, 500mA LDO
PS7A2118P-Q1 (VSON-8)

VPP_EFUSE_1V8

VDD_MCUIO_1V8

VDD_MCUIO_1V8

s @500

Vour (1.

(Core 2 & Input Buffer|
vddg__|)/0 Buffer

[Octal SP1 FLASH
[512Mb, 200Mbs, AEC-100 Grade 1
IS28HS512TGABHMO10

RESETn

Only one Boot Flash is selectable at any time.

VDD_I0_3v3
VDD_I0_1v8

[Octal SPI, DDR, One NAND Flash
1Gb/128MB, Auto -40 < T, < +105C
[W3SNOLIWTBAG

vee, veea
==a)

VDD_I0_3v3
VDD_I0_1V8

10 >

K

VMON4_IR_VEXT1V8

H_MCU_INTn_1V8

H_SEL SDIO_3V3 18
_H_seLs0i0_3v3 tven

wenerusevee

H_SOC_SAFETY_ERRn

H_RESETSTATz

[eMMC
16GB, NAND 128Gb, AEC-100 Grade 2
IMTFC16GAPALBH-AAT

[NAND Core & 1/0 (3.3V, ~120ma)

[eMMC Core & 1/0 (1.8, ~140mA)

[Universal Flash Storage (UFS)
[Managed NAND

|THGAF8GST23BAIL

vee  [NAND supply (3.3V, 125mA)

3268, 1166M8/s, 2.7-3.6V, UFS 2.1, 25 to +85C

VCCQ_ [ Mem Coltr, M-PHY &1/0 (1.8V, 340mA)|




Legend
Power Rails <Pwr Rail Name> Control Signals: __ <Signals>
PDN base General cntrl & logic @ Noteitems

(Italic = SW config’d after boot)
PDN base cntrl

Func Safety

MCU Only/Island

GPIO Retention
DDR_Retention (aka S2R)

End Product option

Peripheral comps
Debug/Development option

MCU Only/Safety Island

GPIO Retention

DDR_Retention (aka S2R)

End Product option

Peripheral loads (SW config’d after boot)

On-Chip “Pwr OK” Monitors (OV & UV)
On-Chip “Pwr OK” Monitors (UV only)

= Provisioned In-Line Supply Filter

High-lighted diagram changes

Notes:
1) Functional Safety requires monitoring all "safety critical” power rails (i.e. VSYS_3V3 input, key SoC supplies) that could cause severe system failures. ASIL classification depends on the end product use case &
lwhat SoC resources a customer is using that are considered to be safety-related. SoC has internal OV & UV monitoring for key SoC MCU & Main voltage domains. The status is reported by SoC’s Power OK (POK)|
status bits. Optional SoC voltage monitoring inputs (i.e. VMONX_IR_VEXTxxx) can be used to extend SoC's OV/UV monitoring to a few board level power rails if desired (i.e. load switch Vo = VDD_IO_3V3). The
following SoC Main & SDRAM domains are classified as non-critical & do not require direct monitoring: VDDSHVS (SD Card), VPP_CORE, VPP_MCU, VDDA_3P3_USB & VDD1_LPDDRA_1V8.

2) Load Switches (Ldsw) have been used to create VDD_MCUIO_3V3, VDD_GPIORET_3V3 & VDD_IO_3V3 power rails from VCCA_3V3 to provide the following benefits:
A) Correct SoC power supply sequencing by using PMIC resources (GPIO signals & power resource outputs) with desired start-up & shut-down timing delays per NVM settings.
B) PMIC monitoring of “VCCA Over Voltage” (+5 to +10%) allows PMIC to disconnect 3.3V power rails from SoC if OV condition s detected.
C) Enables low power modes (MCU Only, GPIO_RET & DDR_RET) since the different 3.3V power rails must be disabled independently for different low power modes.
D) Connecting VCCA_3V3 directly to SoC 3.3V input supplies is ONLY recommended if low power modes are used and a full SoC power up seq is executed any time the VCCA_3V3/VSYS_3V3 s energized
since partial powering of the SoC for extended time could negatively impact POH reliability.
3.1) PMIC NVM Rev 1 assigned multiple interface signals to GPIO8 with default NVM setting of GPIO_8 = DISABLE _WDOG function and required interface buffer circuitry, see PROC141E4_SCH for details.
A) DISABLE_WDOG (NVM setting): PMIC latches logic level at GPIOS pin on rising edge of PMIC's nRSTOUT = H_MCU_PORz_1V8 at end of power-up seq.
a) High level at GPIOB pin (SW-1/Jmpr-1 = closed) directs PMIC to disable Watch-Dog Timer (by setting WD_PWRHOLD bit to disable timer's long time-out) for
b) Low level at GPIOS pin (SW-1/Jmpr-1 = open due to PMIC default internal pull-down R) enables Watch-Dog Timer (default setting enables timer’s long-window time-out).
B) After system SW boots, SW needs to reassign GPIO_8 = GPI function to operate with PDN's MAIN_PWRGRP_IRQ/_IRQn (asserted high or low) signal to allow PMIC to take action if a fault occurs.

13.2) PMIC NVM Rev2 & 3 changes are listed below. There are EVM board SCH/BOM impacts, see J78454_EVM_..._PDN-3A v0.19 for details.
1. PMIC VCCA input voltage level auto-detection that enables 1x PMIC PN to support PDNSs using either 5V or 3.3V.
2. PMIC internal Watchdog Timer is disabled at start-up. This allows GPIO function to be used as a PMIC internal configuration control. MCU SW will need to start watchdog timer as part of enabling
full Fusa features.
3. GPIOB logic level selects the PDN type/scheme by latching level before the 3ms time step during power up sequence & directs PMIC to configure internal resources as follows:
Low = Isolated PDN type directs PMIC to create MCU & SOC power groups; Enables BUCKS per power up seq (Removes MCU SW write requirement needed in NVM Rev1 above.)
High = Grouped PDN type directs PMIC create only MCU power group; Removes BUCKS from pwr up seq (Allow SW to reassign BuckS for peripheral devices that can be enabled after boot)

13.3) PMIC NVM Rev 4 has been optimized for end product production flow by enabling Watch Dog Timer to support Fua by default, see 178454_EVM_.
GPIO9 has been used to support multiple interface signals s listed below.
A) DISABLE_WDOG (optional): PMIC latches logic level at GPIO9 pin at transition from standby to active start-up sequence.
a) High level at GPIO9 pin (SW-1/Jmpr-1 = closed) directs PMIC to disable Watch-Dog Timer (by setting WD_PWRHOLD bit to disable timer's long-window time-out).
b) Low level at GPIO9 pin (SW-1/Jmpr-1 = open due to PMIC default internal pull-down R) enables Watch-Dog Timer (default setting enables timer’s long-window time-out).
B) EN_3V3_VIO (required): After PMIC NVM initialization, GPIO9 = GPO function to provide enable & disable control of load switch supplying VDD_IO_3V3 power rail.
a) Disabling the WDOG timer is for development & debug tasks. Applying a pull-up R to disable WDOG timer will result in early enabling of discrete LDSW-A (VDD_IO_3V3), LDO-E (VDD_SD_DV)
&LDO-F (VDA_USB_3V3). All of these supplies are 3.3V level and are part of the 1st group of supplies to be energized at the start of a power up seq. SoC will not be negatively impacted if
these 3.3V supplies are enabled ahead of remaining 3.3V supplies sourced from PMIC and before the rest of SoC supplies begin a normal power up seq during temporary development &
debugging activties.

_PDN-3A v0.20 & up & PROC141E5_SCH for details.

14) GPIO Retention (aka GPIO_RET, I0_RET, [0 Wake) low power mode requires:
A) SoC SW executes command sequence that sets key PMIC register bits in order to enter GPIO_RET low power mode of operation and select the desired wake-up destination state (i.e. Full Active or
MCU Only).
B) After entering GPIO_RET mode, the following power rails will remain energized & all other SoC MCU & Main supplies will be shut off to minimize power:
1. VDD_GPIORET_WK_OV8 supplying MCU’s VDD_MCU_WAKE1 for MCU’s 0.8V wake-up logic
2. VDD_GPIORET_I0_3V3 supplying MCU’s VDDSHVO_MCU for MCU's 3.3V 10 toggle activity
) PDN system exits GPIO_RET state upon receiving logic toggles on SoC’'s MCU monitored 10 signals ref to VDDSHVO_MCU supply. Then H_MCU_WAKE1n (= SoC’s Open-Drain PMIC_WAKE1n, active
low) signal connected to PMIC, GPIO_4 (= WKUP1 default function for Full Active or = WKUP?2 for MCU Only destination state) is asserted and PMIC state machine transitions PDN system to
desired targeted wake up state.
D) The Open-Drain Buffer SN74LVC1GO7DRLI (tri-states 10 when power is OFF) connects PMIC_WAKE1n to SOC_PWR_WKn net at discrete open-drain FET node. It is needed to isolate the SoC output
buffer from the always on VCCA_3V3 used as pull-up supply to prevent current bleeding into SoC during low power modes (MCU Only, DDR_RET) when VDD_GPIORET_3V3 is typically disabled.

5) DDR Retention (aka DDR_RET, Suspend-to-RAM, S2R) low power mode requires:
MIC PN to assign GPIO_6 = Regulator Enable (REGEN) function with an open-drain output buffer type per NVM default settings. The board level net H_DDR_RET_1V1 signal is pulled up to

VDD_DDR_1V1 & connected to SoC’s DDR_RET input. When this input is set high, SoC’s EMIF 10 buffers are set to high-Z state as part of entering DDR_RET mode.

B) SoC SW executes command sequence that sets key PMIC register bits in order to enter DDR_RET low power mode of operation and select the desired wake-up destination state (i.e. Full Active or
MCU Only).

C) After entering DDR_RET mode, the following power rails will remain energized & all other SoC MCU & Main supplies will be shut off to minimize power:

VDD_DDR_1V1 supplying both SoC EMIF & SDRAM 10 voltages
2.VDD1_DDR_1V8 supplying SDRAM only

D) PDN system exits DDR_RET upon detecting a CAN_WAKE signal edge toggle on PMIC's GPIO_4 = LP_WKUP1 function per NVM settings that initiates exiting DOR_RET mode & restores Full Active

processor operations.

6) SoC devices come in two types: General Purpose (GP) & High Security (HS). All GP devices can leave the VPP domai per DM. HS devices can also leave VPP domains
unconnected if no additional EFUSE programming is needed. If customer desires capability for in-the-field updates, then on-board EFUSE programming will require an additional 1.8V, 150mA LDO.
When disabled, this LDO's Vo will need a high impedance output. Recommended PNs: TPS73101-£P, fixed 1.8V TPS73118-Q1 or TLV70018-Q1. The EN_EFUSE_VPP control signal must be sourced
from an SoC GPIO for this PDN (due to limited number of PMIC GPIOs). This allows SoC SW to control Efuse VPP voltage level by enabling & disabling dedicated LDO as needed to program High
Security SoC Efuses (see SoC DM for details).

17) PDN shows SoC's VDA_3P3_USB domain supplied from a low noise LDO with a VSYS_5V input as preferred for optimal USB 2.0 data eye mask performance. If USB 2.01/F is not used or is only needed
for development tasks, then the digital VDD_IO_3V3 rail with in-line supply filter can be used as an alternate supply. Using digital VDD_IO_3V3 rail to support USB 2.0 I/F removes a discrete LDO
&VSYS_5V input but could negatively impact data eye performance due to higher supply noise causing data eye mask violations.

18) PDN shows SoC’s Main domain’s VDDSHVS supply being sourced from a dual voltage LDO with a VSYS_SV input as preferred for compliant high-speed SD card operation. If SD card is not used or only
standard data rate operation is sufficient, then the digital VDD_IO_3V3 rail with in-line supply filter can be used as an alternate supply. Using digital VDD_IO_3V3 rail to support SD Card operation
removes dual voltage, discrete LDO & VSYS_SV input but will restrict data rates to standard 12Mb/s with VIO = 3.3V.

Leo PMIC-A, PN TPS6594133ARWERQL (TI PN ID = 1, MP Buck Rails = 3, PG2.0 NVM ID = 3,
HCPS-A & B, Tulip PN TPS62873Y1QWRXSRQ1 (15A PN ID = 3, Jacinto7 Family ID = Y1)
Safety Voltage Supervisor, PN TPS389006004RTERQ1 (OTP ID = 004 = new common PN for use with Jacinto7 178454 PDN-3A scheme)

Features Supported (EVM Max Features)

1. SoC performance: Max 2.0GHz clock with SERDES interfaces operational

2. Functional Safety: ASIL-D capable sys w/ isolated Main & MCU power rails (supply FFI)

178454 EVM Leo + 2x High-Current Pwr Stages(HCPS) PDN-3F |

3. 4x SDRAMs: 32Gb, 4-Die, 32b, 4266MTs, LPDDR4 mode
4. Boot & Mass Flash: Octal SPI or Hyperflash & eMMC, UFS

5. Signaling Levels: MCU & Main Dual VIO

6. Low power modes:

a. MCU Island/Only with Dual VIO (needs 4 indep pwr rails & 1 cntrl signal min)

(All SoC PN variants: TDA4AP/VP/AH/VH)
(Power Rail & GPIO Mapping Overview)

|Stackable, Fast Converter
|Stackable, Fast Converter

45A HCPS - A

Vsvs_av3 (27 <vin <6V

VDA DLL_0V8

VCCA_3v3

EN_BUCKS

Stackable, Fast Converter
\TPS62873Y1-Q1

Bud
04<Vo<335V@1

VDD_CPU_AVS

V0.29 1/27/2025
V0.32_5/15/2025

1. Updated discrete buck's ENABLE input connections to more accurately show the 20k resistor located in-line to voltage translator output.
2. Updated Note 9, example #2 text & diag to show 20k resistor in-line with buck’s ENABLE inputs.

1. Corrected a copy & paste error by changing net name “DSRT_PWRGRP_IRQn" connected to SVS-A's IRQ pin to “MAIN_PWRGRP_IRQn".

1. Added Note 14 to clarify removal of SVS-B & MCU_PWRGRP_IRQn board level net due to removing GPIO Retention low power mode.
1. Added “Red Dashed Box” to high-light PMIC resources that are no longer needed and could be reassigned by system SW after boot-up.

5/22/2025  |2. Updated SVS-A & B to capture OV/UV threshold values per PN “004” default settings. Customers can adjust thresholds via 12C after boot as desired.

SW option to reassign
PMIC resource after
I boot _|

[ -
HCPS_A_CPU_PG =
T \

=
T

Vs¥s_3v3

A

el

[TPS6594133A-Q1

IProcessor PMIC - Di

50C_PWR_EN
H_WKUP_12C0
LWKUP_| 121 v ot )
VCCAIV3 | ADD = 048, 45, 44 8,48 (10K P 1o vec) EN_DRV]
H_MCU_12€0_SCL__[Goi0, 1 our o) -, srour ooy
MCU_PWRGRP_IRQn board-level net is no longer VDD_MCU_SPIORET_3V3 - 50 o e e
needed to monitor 2x discrete power devices e sy SRR
supporting GPIO RET low power mode. All e (T LT oo soR s T
remaining MCU supplies are supported by PMIC H_MCU_WKin
resources. H_SOC_SAFETY_ERRn _ [Grioa ¢
@ SN7ALVCIGO7DRL e . nERR S e /400K D)
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1 INT) = G, SCLK_
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WDOG Disa EN_3V3_VIO @5
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14) SVS-B device & MCU_PWRGRP_IRQn board-level net are no longer needed to monitor 2x 1 | H_SOC_PORz_1V8_[GPI0_11 out(vo)- 0 nRSTOUT_Soc(0D/#r)
discrete power devices due to removing GPIO Retention low power mode. All remaining MCU SERDN JEEDS
VDA_MCU_1v8

supplies are supported by PMIC resources which have OV/UV monitoring & will report faults directly
to PMIC PFSM for action. A pull-up resistor must remain connected to GPIO_10 to avoid false
positive MCU power group interupts.

9) A low voltage translator with a VGS or VIH max spec less than 0.76V (-5% supply tol on 0.8V) is needed to ensure a 3.3V logic high level output. 3x different examples are shown below:
#1 A discrete FET voltage translator with low VGS threshold below an input min 0.76V. EVM PROC141E2/E3_SCHs use discrete FET PN w/ low VGS but only industrial temp grade.
#2 Asingle channel, voltage translator (SN74AXC1T45-Q1) that is automotive AEC-Q100 qualified, grade1 for -40 to +125C operation could be used as an alternative. Ensure valid logic levels are
provided at both GPIO8 (as desc above) & discrete Buck's EN input pin (snap-shot shows Buck's internal bi-dir EN/STATUS circuitry).
A.) The PMIC's GPIO8 has NVM default setting that enables a 400k internal pull-down. This should be sufficient to keep GPIO net from “floating” above GPIO's VIH min level when VDA_DLL_OV8 is
disabled which causes the SN74AXC1T45-Q1 output to be tri-stated.
B.) Customer may want to add a pull-down R on the board (showing a 200k below) just in case the PMIC's internal pull-down s not strong enough to ensure a low logic level.
#3 Anon-inverting FET stage (Ex 3, shown below) could be added to shunt the “MAIN_PWRGRP_IRQn” net to Gnd if items 2A or 28 are not sufficient
#1- Discrete FETs w/ low VGS #3 - Same as #2 with additional FETs for open-drain I/F to bi-dir EN/Status pins

Examples: #2 - Auto Q1, Single Ch, Voltage Translator w/ low Vth

VDADLL OVE  VCCA_3V3 i

5
“MAIN_PWRGRP_IRQn" 1 "MAIN_PWRGRP_IRQN"

on sn7aaxcitas-a1

o sn7aaxciTas-a1 -4

e (0D buffer I/F needed for TPS6287x-Q1 buck connection using AEC-100 Translator)

10) Worst case analysis for very high thermal use cases could result in VCCA_3V3 load current in 15-18A range. This large load current range could lead to a 60 — 72mV voltage drop across Safety FET (Recm’d
PN: NVMFS4COSN) for a max RDSon = 4mohm. The TP$22965-Q1 load switches have max RDSon = 27mohm with 4A max rating resulting in additional max drop of 108mV. SoC’s 3.3V supply tolerance is
+/-5% or 165mV. Total RDSon drops across Safety FET & Load Switches range from 168 — 180mV which exceed SoC's min voltage limit. For this reason, the Tulip buck input voltage will be moved from
VCCA_3V3 to VSYS_3V3 since VDD_CPU_AVS & VDD_CORE_OVS rails account for more than 70% of VCCA_3V3 worst case load currents.

11) If GPIO Retention low power mode is desired, then connect all SVS-8 VMON inputs to existing MCU supplies (as shown) sourced from PMIC to enable 1x common PN for SVS-A & -8 while avoiding false
positives on “unconnected” VMONSs. If an end product does not need GPIO Retention low power mode, then the 3x following components can be removed from the PDN: LDO-C, LDSW-B & SVS-8.
Group the SoC input supplies according to he “PDN Features for Isolated Power Rails” table shown below using the “Standard Operation & MCU Only” assignments row.

12) The OR gate function enabling the discrete LDO supplying 1.8V to LPDDR4 VDD1 (Internal bias voltage) needs to revert back to original discrete FET OR gate circuitry (see PROC141E2_SCH or snap-shot
below). Reason for reverting is due to the OR gate needing a max input voltage threshold less than 1.05V (-5% of 1.1V) since the EN_DDR_RET_1V1 signal is sourced from an open-drain PMIC GPIO with
PU resistor to VDD_DDR_1V1 supply with +/-5% supply tolerance. In addition, the OR gate needs to remain energized during DDR Retention low power mode when only VDD_DDR_1V1 &
VDD1_DDR_1V8 rails remain energized. Therefore, the OR gate supply must use VSYS_3V3 or VCCA_3V3 input supply that remains on in DDR Ret mode. The single logic gate IC (SN74LVC1G97-Q1) used]
for enabling other power resources interfaced to 3.3V signaling levels can not be used with 1.1V signaling since its max input voltage threshold for 3.3V supply is ~2.2V.

Original discrete FET OR gate circuit used in PROC141E2_SCH:

13) The Safety Voltage Supervisor (SVS-A & SVS-B) supply connections need to be changed from “Always ON” VCCA_3V3 (=VSYS_3V3) to a “PMIC controlled” power rail to enable resetting of  an asserted
IRQn signal by power cycling SVS devices. During functional testing, it was discovered that an SVS's asserted IRQn could not be reset if MCU processor 12C comm with SVS devices s lost. This will happen|
f a MCU Power Error occurs (ie. fault on a MCU supply) since this will cause the PMIC PFSM to transition the system to the desired Safe Recovery state (powers down all SoC supplies). However, if the SoC
PDN's input voltage (VSYS_3V3) remains energized, then the energized SVS devices will maintain an asserted IRQn and the system will not be able to execute a SoC cold boot attempt due a previously
lasserted IRQn will cause the PMIC to abort an SoC power up sequence attempt. A SVS device power cycle will reset  an asserted IRQn signal, enabling the desired SoC cold boot attempt. By replacing
[“Always ON" VCCA_3V3 supply connections with a PMIC controlled power rail (VDD_MCUIO_3V3),  the SVS devices will have a power cycle event upon entering the Safe Recovery state (per table below)
If a fault occurs on a Main domain supply, the PMIC will transition the system to MCU Only state which allows 12C comm to evaluate & potentially log the fault source. The MCU can use 12C comm to clear an
lasserted IRQn if a system cold boot attempt is desired to
try restarting into the Full Active state since a fault might clear if t's due to arandom noise event or temperature dependent. The SVS device’s “ACTive” input connection will need to
be connected to VDD since the new VDD_MCUIO_3V3 supply connection is enabled as part of the SoC power up seq.. This avoids driving a high logic signal into an unenergized device.
PDN State: Active
Main supplies = ON
MCU supplies = ON

McU Only Safe Recovery

Main supplies = OFF
MCU supplies = ON
SVS-A=0ON
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SoC Input Supply to Powar Rail Groupings vs PON Low Power Mode Features
Isofated MCU & Main PDN

VOO_IO.
ved_meu
Standard Operation vddar_meu wid_core wddshv0_mcu velds_mmcd vedshvd
&MCuOnly vdd_meu_wakel  vdd_waked wddehv2_ meu DOR: vt vddshvz
vid_meu
vldar_meu vdd_core vddshvo_meu velds_mmca vedshvd
DOR Retention vdd_mcu_wakel  vid_waked vddshv2_meu ddshv2 DOR: vild1
vdd_meu
veldar_meu wdd_core velds_mmcd ldshvd
GPIO Retention-MCU & Main, wddshv2_meu DDR: vdd1
vdd_meu
vldar_meu vdd_eore velds_mmed vedshvd
GPIO Retention-MCU wddshv2_meu BBR: vdd1 vdshvz
vel vdd_core vldshv0_mcu velds_mmed veldshvo
GPIO Retention-Main veld_meu_wakel wddshv2_mcu DDR:vdd1

Notes:

1) Power rail names shawn in “ALL CAPITAL LETTERS™
2) SoC input supphes shown in "l lower ease letters”

vdd_mcu_wakel

vid_wake0

vdd_mew_wakel

vdd_wake0

% .

PDN-3F vs -3A Change List Summary:
1. Remove GPIO Ret power & VMON components (dscrt LDO-C, LDSW-B, SVS-B) then connect SoC input supply:
a.50C’s VDD_MCU_WAKE1 to VDD_MCU_OV8S power rail

b. SOC’s VDDSHVO_MCU to VDD_MCUIO_3V3 power rail

. SOC’s PMIC_WAKE1Ln & PMIC_WAKENO become No connects
d. PMIC GPIOS = EN_GPIO_RET is no needed & can be reassigned by SW after boot.

e. PMIC GPIO10 = MCU_PWRGRP_IRQn is not needed & must be pulled up to VCCA_3V3.
2. Remove DDR Ret power component (dscrt LDO-D) then connect LPDDR input supply:

4. Remove compliant USB 2.0 data eye power component (dscrt LDO-F) then connect analog filter input supplying SoC input:
a. VDDA_3P3_USB to VDD_I0_:

a. LPDDR4's VDD1 to VDD_IO_:

1V8 power rail

b. SoC's DDR_RETx inputs need to be disabled by connecting pull-down Rs to Gnd.
3. Remove compliant high-speed SD Card power component (dscrt LDO-E) then connect SoC input supply:
a. VDDSHVS to VDD_IO_3V3 power rail

3V3 power rail

5. Remove high-security Efuse programming power component (dscrt LDO-G) then leave SoC input supply:
a. VPP_CORE & VPP_CPU become No Connects

178454 Process:
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Legend
Power Rails __<PwrRail Name> Control Signals: < Signals >
PDN base General cntrl & logic @ Noteitems

(Italic = SW config’d after boot)
PDN base cntrl

Func Safety

MCU Only/Island

GPIO Retention
DDR_Retention (aka S2R)

End Product option

Peripheral comps
Debug/Development option

MCU Only/Safety Island

GPIO Retention

DDR_Retention (aka S2R)

End Product option

Peripheral loads (SW config’d after boot)

On-Chip “Pwr OK” Monitors (OV & UV)
On-Chip “Pwr OK” Monitors (UV only)

+=- Provisioned In-Line Supply Filter

High-lighted diagram changes

Notes:
1) Functional Safety requires monitoring all "safety critical” power rails (i.e. VSYS_3V3 input, key SoC supplies) that could cause severe system failures. ASIL classification depends on the end product use case &
[what SoC resources a customer is using that are considered to be safety-related. SoC has internal OV & UV monitoring for key SoC MCU & Main voltage domains. The status is reported by SoC’s Power OK (POK)|
status bits. Optional SoC voltage monitoring inputs (i.e. VMONX_IR_VEXTxxx) can be used to extend SoC's OV/UV monitoring to a few board level power rails if desired (i.e. load switch Vo = VDD_IO_3V3). The
following SoC Main & SDRAM domains are classified as non-critical & do not require direct monitoring: VDDSHVS (SD Card), VPP_CORE, VPP_MCU, VDDA_3P3_USB & VDD1_LPDDRA_1V8.

2) Load Switches (LdSw) have been used to create VOD_MCUIO_3V3, VDD_GPIORET_3V3 & VDD_IO_3V3 power rails from VCCA_3V3 to provide the following benefits:
A) Correct SoC power supply sequencing by using PMIC resources (GPIO signals & power resource outputs) with desired start-up & shut-down timing delays per NVM settings.
B) PMIC monitoring of “VCCA Over Voltage” (+5 to +10%) allows PMIC to disconnect 3.3V power rails from SoC if OV condition s detected
C) Enables low power modes (MCU Only, GPIO_RET & DDR_RET) since the different 3.3V power rails must be disabled independently for different low power modes.
D) Connecting VCCA_3V3 directly to SoC 3.3V input supplies is ONLY recommended if low power modes are used and a full SoC power up seq is executed any time the VCCA_3V3/VSYS_3V3 is energized
since partial powering of the SoC for extended time could negatively impact POH reliability.
3.1) PMIC NVM Rev 1 assigned multiple interface signals to GPIO8 with default NVM setting of GPIO_8 = DISABLE _WDOG function and required interface buffer circuitry, see PROC141E4_SCH for details.
A) DISABLE_WDOG (NVM setting): PMIC latches logic level at GPIOS pin on rising edge of PMIC's nRSTOUT = H_MCU_PORz_1V8 at end of power-up seq.
a) High level at GPIO pin (SW-1/Jmpr-1 = closed) directs PMIC to disable Watch-Dog Timer (by setting WD_PWRHOLD bit to disable timer’s I time-out) for
b) Low level at GPIOB pin (SW-1/Jmpr-1 = open due to PMIC default internal pull-down R) enables Watch-Dog Timer (default setting enables timer's long-window time-out).
B) After system SW boots, SW needs to reassign GPIO_8 = GPI function to operate with PDN's MAIN_PWRGRP_IRQ/_IRQn (asserted high or low) signal to allow PMIC to take action if a fault occurs.

13.2) PMIC NVM Rev2 & 3 changes are listed below. There are EVM board SCH/BOM impacts, see 178454_EVM_..._PDN-3A v0.19 for details.
1. PMIC VCCA input voltage level auto-detection that enables 1x PMIC PN to support PDNs using either SV or 3.3V.
2. PMIC internal Watchdog Timer is disabled at start-up. This allows GPIO8 function to be used as a PMIC internal configuration control. MCU SW will need to start watchdog timer as part of enabling
full Fusa features.
3. GPIOB logic level selects the PDN type/scheme by latching level before the 3ms time step during power up sequence & directs PMIC to configure internal resources as follows:
Low = Isolated PDN type directs PMIC to create MCU & SOC power groups; Enables BUCKS per power up seq (Removes MCU SW write requirement needed in NVM Rev1 above.)
High = Grouped PDN type directs PMIC create only MCU power group; Removes BUCKS from pwr up seq (Allow SW to reassign Buck5 for peripheral devices that can be enabled after boot)
13.3) PMIC NVM Rev 4 has been optimized for end product production flow by enabling Watch Dog Timer to support FuSa by default, see 178454_EVM_..._PDN-3A v0.20 & up & PROC141ES_SCH for details.
GPIOY has been used to support multiple interface signals as listed below.
A) DISABLE_WDOG (optional): PMIC latches logic level at GPIO9 pin at transition from standby to active start-up sequence.
a) High level at GPIO9 pin (SW-1/Jmpr-1 = closed) directs PMIC to disable Watch-Dog Timer (by setting WD_PWRHOLD bit to disable timer's long-window time-out).
b) Low level at GPIO9 pin (SW-1/Jmpr-1 = open due to PMIC default internal pull-down R) enables Watch-Dog Timer (default setting enables timer’s long-window time-out).
B) EN_3V3_VIO (required): After PMIC NVM initialization, GPIO9 = GPO function to provide enable & disable control of load switch supplying VDD_I0_3V3 power rail.

a) Disabling the WDOG timer is for development & debug tasks. Applying a pull-up R to disable WDOG timer will result in early enabling of discrete LDSW-A (VDD_IO_3V3), LDO-E (VDD_SD_DV)
&LDO-F (VDA_USB_3V3). All of these supplies are 3.3V level and are part of the 1st group of supplies to be energized at the start of a power up seq. SoC will not be negatively impacted i
these 3.3V supplies are enabled ahead of remaining 3.3V supplies sourced from PMIC and before the rest of SoC supplies begin a normal power up seq during temporary development &
debugging activities.

14) GPIO Retention (aka GPIO_RET, I0_RET, [0 Wake) low power mode requires:
A) SoC SW executes command sequence that sets key PMIC register bits in order to enter GPIO_RET low power mode of operation and select the desired wake-up destination state (i.e. Full Active or
MCU Only).
B) After entering GPIO_RET mode, the following power rails will remain energized & all other SoC MCU & Main supplies will be shut off to minimize power:
1. VDD_GPIORET_WK_OV8 supplying MCU’s VDD_MCU_WAKE1 for MCU’s 0.8V wake-up logic
2. VDD_GPIORET_I0_3V3 supplying MCU’s VDDSHVO_MCU for MCU'’s 3.3V 10 toggle activity
) PDN system exits GPIO_RET state upon receiving logic toggles on SoC’'s MCU monitored 10 signals ref to VDDSHVO_MCU supply. Then H_MCU_WAKE1n (= SoC’s Open-Drain PMIC_WAKE1n, active
low) signal connected to PMIC, GPIO_4 (= WKUP1 default function for Full Active or = WKUP? for MCU Only destination state) is asserted and PMIC state machine transitions PDN system to
desired targeted wake up state.
D) The Open-Drain Buffer SN74LVC1GO7DRLI (tri-states 10 when power is OFF) connects PMIC_WAKE1n to SOC_PWR_WKn net at discrete open-drain FET node. It is needed to isolate the SoC output
buffer from the always on VCCA_3V3 used as pull-up supply to prevent current bleeding into SoC during low power modes (MCU Only, DDR_RET) when VDD_GPIORET_3V3 is typically disabled.

5) DDR Retention (aka DDR_RET, Suspend-to-RAM, S2R) low power mode requires:
MIC PN to assign GPIO_6 = Regulator Enable (REGEN) function with an open-drain output buffer type per NVM default settings. The board level net H_DDR_RET_1V1signal is pulled up to
VDD_DDR_1V1 & connected to SoC’s DDR_RET input. When this input is set high, SoC’s EMIF 10 buffers are set to high-Z state as part of entering DDR_RET mode.
B) SoC SW executes command sequence that sets key PMIC register bits in order to enter DDR_RET low power mode of operation and select the desired wake-up destination state (i.e. Full Active or
MCU Only).
C) After entering DDR_RET mode, the following power rails will remain energized & all other SoC MCU & Main supplies will be shut off to minimize power:
1.VDD_DDR_1V1 supplying both SoC EMIF & SDRAM 10 voltages
2.VDD1_DDR_1V8 supplying SORAM only
D) PDN system exits DDR_RET upon detecting a CAN_WAKE signal edge toggle on PMIC's GPIO_t
processor operations

= LP_WKUP1 function per NVM settings that initiates exiting DDR_RET mode & restores Full Active

6) SoC devices come in two types: General Purpose (GP) & High Security (HS). All GP devices can leave the VPP d per DM. HS devices can also leave VPP domains
unconnected if no additional EFUSE programming is needed. If customer desires capability for in-the-field updates, then on-board EFUSE programming will require an additional 1.8V, 150mA LDO.
When disabled, this LDO's Vo will need a high impedance output. Recommended PNs: TPS73101-£P, fixed 1.8V TPS73118-Q1 or TLV70018-Q1. The EN_EFUSE_VPP control signal must be sourced
from an SoC GPIO for this PDN (due to limited number of PMIC GPIOs). This allows SoC SW to control Efuse VPP voltage level by enabling & disabling dedicated LDO as needed to program High
Security SoC Efuses (see SoC DM for details)

17) PDN shows SoC's VDA_3P3_USB domain supplied from a low noise LDO with a VSYS_SV input as preferred for optimal USB 2.0 data eye mask performance. If USB 2.01/F is not used or is only needed
for development tasks, then the digital VDD_I0_3V3 rail with in-line supply filter can be used as an alternate supply. Using digital VDD_IO_3V3 rail to support USB 2.0 I/F removes a discrete LDO
& VSYS_5V input but could negatively impact data eye performance due to higher supply noise causing data eye mask violations.

8) PDN shows SoC's Main domain’s VDDSHVS supply being sourced from a dual voltage LDO with a VSYS_SV input as preferred for compliant high-speed SD card operation. If SD card is not used or only
standard data rate operation is sufficient, then the digital VDD_IO_3V3 rail with in-line supply filter can be used as an alternate supply. Using digital VDD_IO_3V3 rail to support SD Card operation
removes dual voltage, discrete LDO & VSYS_5V input but will restrict data rates to standard 12Mb/s with VIO = 3.3V.

178454 EVM Leo + 2x High-Current Pwr Stages(HCPS) PDN-3@
Leo PMIC-A, PN TPS6594133ARWERQL (TI PN ID = 1, MP Buck Rails = 3, PG2.0 NVM ID = 3A Rev 5)

HCPS-A & B, Tulip PN TPS62873Y1QWRXSRQ1 (15A PN ID = 3, Jacinto7 Family ID = Y1)
Safety Voltage Supervisor, PN TPS389006004RTERQ1 (OTP ID = 004 = new common PN for use with Jacinto7 178454 PDN-3A scheme)

Features Supported (EVM Max Features):

1. SoC performance: Max 2.0GHz clock with SERDES interfaces operational

2. Functional Safety: ASIL-D capable sys w/|Grouped Main & MCU power rails
3. 4x SDRAMs: 32Gb, 4-Die, 32b, 4266MTs, LPDDR4 mode

4. Boot & Mass Flash: Octal SPI or Hyperflash & eMMC, UFS

(All SoC PN variants: TDA4AP/VP/AH/VH)
(Power Rail & GPIO Mapping Overview)

7. End Product Options:
a. Compliant high-speed SD Card (needs 1 indep pwr rail & 1 VIO cntrl signal & discrete

LDO needs Vin = 5V)

b. Compliant USB 2.0 data eye (needs 5V, 1 indep pwr rail & discrete LDO needs Vin = 5V)

1. Updated discrete buck's ENABLE input connections to more accurately show the 20k resistor located in-line to voltage translator output.
2. Updated Note 9, example #2 text & diag to show 20k resistor in-line with buck’s ENABLE inputs.

1. Fixed power rail connections to OSPI memories by correctly changing name from VDD_MCUIO_1V8 to VDD_IO_1V8 for Grouped PDN scheme.

1. Updated SVS-A & B to capture OV/UV threshold values per PN “004” default settings. Customers can adjust thresholds via 12C after boot as desired.

VSYS_3v3

19) A low voltage translator with a VGS or VIH max spec less than 0.76V (-5% supply tol on 0.8V) is needed to ensure a 3.3V logic high level output. 3x different examples are shown below:

#1 Adiscrete FET voltage translator with low VGS threshold below an input min 0.76V. EVM PROC141E2/E3_SCHs use discrete FET PN w/ low VGS but only industrial temp grade.

#2 Asingle channel, voltage translator (SN74AXC1T45-Q1) that is automotive AEC-Q100 qualified, grade1 for -40 to +125C operation could be used as an alternative. Ensure valid logic levels are
provided at both GPIO8 (as desc above) & discrete Buck's EN input pin (snap-shot shows Bucks internal bi-dir EN/STATUS circuitry).
A) The PMIC's GPIOS has NVM default setting that enables a 400k internal pull-down. This should be sufficient to keep GPIO8 net from “floating” above GPIO’s VIH min level when VDA_DLL_0V8 is

disabled which causes the SN74AXCIT45-Q1 output to be tri-stated

B.) Customer may want to add a pull-down R on the board (showing a 200k below) just in case the PMIC's internal pull-down s not strong enough to ensure a low logic level

#3 Anon-inverting FET stage (Ex 3, shown below) could be added to shunt the “MAIN_PWRGRP_IRQn” net to Gnd if items 2A or 28 are not sufficient.

#2-Auto Q1, Single Ch, Voltage Translator w/ low Vth  #3— Same as #2 with additional FETs for open-drain I/F to bi-dir EN/Status pins

Examples: #1 - Discrete FETs w/ low VGS

t VDADLL OVE  VCCA_3V3 t

i 2y =
+—"MAIN_PWRGRP_IRQn" = "MAIN_PWRGRP_IRQn’

o sn7aaxcitas-a1

o sn7aaxciTisial -

(0D buffer I/F needed for TPS6287x-Q1 buck connection using AEC-100 Translator)

10) Worst case analysis for very high thermal use cases could result in VCCA_3V3 load current in 15-18A range. This large load current range could lead to a 60 — 72mV voltage drop across Safety FET (Recm’d

NVMFS4CO5N) for a max RDSon = 4mohm. The TPS22965-Q1 load switches have max RDSon = 27mohm with 4A max rating resulting in additional max drop of 108mV. SoC’s 3.3V supply tolerance s|

+/-5% or 165mV. Total RDSon drops across Safety FET & Load Switches range from 168 — 180mV which exceed SoC's min voltage limit. For this reason, the Tulip buck input voltage will be moved from
VCCA_3V3 to VSYS_3V3 since VDD_CPU_AVS & VDD_CORE_OV8 rails account for more than 70% of VCCA_3V3 worst case load currents.

11) If GPIO Retention low power mode is desired, then connect all SVS-8 VMON inputs to existing MCU supplies (as shown) sourced from PMIC to enable 1x common PN for SVS-A & -8 while avoiding false
positives on “unconnected” VMONSs. If an end product does not need GPIO Retention low power mode, then the 3x following components can be removed from the PDN: LDO-C, LDSW-B & SVS-8.
Group the SoC input supplies according to he “PDN Features for Isolated Power Rails” table shown below using the “Standard Operation & MCU Only” assignments row.

12) The OR gate function enabling the discrete LDO supplying 1.8V to LPDDR4 VDD1 (Internal bias voltage) needs to revert back to original discrete FET OR gate circuitry (see PROC141E2_SCH or snap-shot
below). Reason for reverting is due to the OR gate needing a max input voltage threshold less than 1.05V (-5% of 1.1V) since the EN_DDR_RET_1V1 signal is sourced from an open-drain PMIC GPIO with
PU resistor to VDD_DDR_1V1 supply with +/-5% supply tolerance. In addition, the OR gate needs to remain energized during DDR Retention low power mode when only VDD_DDR_1V1 &
VDD1_DDR_1V8 rails remain energized. Therefore, the OR gate supply must use VSYS_3V3 or VCCA_3V3 input supply that remains on in DDR Ret mode. The single logic gate IC (SN74LVC1G97-Q1) used]
for enabling other power resources interfaced to 3.3V signaling levels can not be used with 1.1V signaling since its max input voltage threshold for 3.3V supply is ~2.2V.

Original discrete FET OR gate circuit used in PROC141E2_SCH: i -

13) The Safety Voltage Supervisor (SVS-A & SVS-B) supply connections need to be changed from “Always ON” VCCA_3V3 (=VSYS_3V3) to a “PMIC controlled” power rail to enable resetting of  an asserted
IRQn signal by power cycling SVS devices. During functional testing, it was discovered that an SVS's asserted IRQn could not be reset if MCU processor 12C comm with SVS devices is lost. This will happen|
f a MCU Power Error occurs (ie. fault on a MCU supply) since this will cause the PMIC PFSM to transition the system to the desired Safe Recovery state (powers down all SoC supplies). However, if the SoC
PON's input voltage (VSYS_3V3) remains energized, then the energized SVS devices will maintain an asserted IRQn and the system will not be able to execute a SoC cold boot attempt due a previously
lasserted IRQn will cause the PMIC to abort an SoC power up sequence attempt. A SVS device power cycle will reset  an asserted IRQn signal, enabling the desired SoC cold boot attempt. By replacing
[“Always ON” VCCA_3V3 supply connections with a PMIC controlled power rail (VDD_MCUIO_3V3),  the SVS devices will have a power cycle event upon entering the Safe Recovery state (per table below).
If a fault occurs on a Main domain supply, the PMIC will transition the system to MCU Only state which allows 12C comm to evaluate & potentially log the fault source. The MCU can use 12C comm to clear an
lasserted IRQn if a system cold boot attempt is desired to
try restarting into the Full Active state since a fault might clear if t's due to arandom noise event or temperature dependent. The SVS device’s “ACTive” input connection will need to
be connected to VDD since the new VDD_MCUIO_3V3 supply connection is enabled as part of the SoC power up seq.. This avoids driving a high logic signal into an unenergized device.
PDN State: Active
Main supplies = ON
MCU supplies = ON
SVS-A=0ON

MCU Only Safe Recovery
Main supplies = OFF  Main supplies = OFF
MCU supplies = ON MCU supphss = OFF
SVS-A=ON

SVS-B =ON SV5-B=ON

5. Signaling Levels: MCU & Main Dual VIO c. HS SoC Efuse programming on-board (needs 1 indep pwr rail & 1 cntrl signal) PDN-3G vs -3A Change List Summary;
R 1. Remove VDD_MCU_OV85 power rail then connect SoC input supph
6. Low power modes: a. VDD_MCU to VDD_CORE_OV8 power rail
b. VDDAR_MCU to VDD_RAM_OV85 power rail
2. Remove VDA_MCU_1V8 power rail and connect VDA_PLL_1V8 power rail to MCU analog input supplies instead.
b. MCU GPIO Retention (needs 2 indep pwr rails & 1 cntrl signals min) o ;5AFHf25’An 3. Remove discrete LDO-A (previously sourced VDA_PLL_1V8) and use PMIC's LDO4 to source VDA_PLL_1V8 instead.
) ) ’:“ able, Fast Converter 4. Remove discrete LDSW-B and use PMIC’s LDO2 FET Bypass mode to source VDD_GPIORET_IO_3V3 instead.
c. DDR Retention/S2R (needs 1 add'l indep pwr rail & 1 cntrl signal min) Stackable, Fast Converter 5. Remove VDD_MCUIO_1V8 power rail and connect SoC's vddshvl_mcu to VDD_IO_1V8 power rail instead.
Stackable, Fast Converter 6. Remove discrete LDO-B (previously sourced VDD_MCUIO_1V8) and use PMIC's LDO1 to source VDA_PHY_1V8 instead.
TPS62873Y1-Q1 7. Remove VDD_MCUIO_3V3 power rail and connect SoC’s vddshv2_mcu to VDD_IO_3V3 power rail instead.
27 <vin <6 Bud
Vs¥s_3v3 gy 1 ! VOD_CPU_AVS 8. If waking from both MCU & Main domain 10s in GPIO RET low pwr mode s desired, then connect
0.4<Vo<335V @
a. VDD_GPIORET_WK_OV8 rail to SoC’s vdd_wakeD. If not, then leave VDD_CORE_OV8 connected.
AVS(15/2.5/5/10m st
H vs¥s_3v3
N % : .
veen v oscr_pwncne_ings HASAE I b. VDD_GPIORET_I0_3V3 rail to SoC’s vddshv2. If not, then leave VDD_IO_3V3 connected.
HCPS_A_CPU_PG .
A = 'VDD_GPIORET_IO_3V3
VDA_DLL_OV8 EN_BUCKS H_WKUP_12C0 ; [ N \L‘ ( % N o
e, 178454 Processor
i
Common Processor Bd [o) @ [P ALY Pk 31mm sg, 0.8mm pitch, 1414 ball, FCBGA
Vsv5_5v0 s i
; VSYS_5v0 2 J0AHCPS - B - MCU Processor Domain
% fety Island Control Signaling
15‘ Stage @ Stackable, Fast Converter H_WKUP_I2C0 (WKUP_| IZCO )_SCL/SDA PMIC_POWER_ENT1]| H_PMIC_PWR_EN1
P VSYS_3V3_SOM. VSYS_3V3 VCCA_3V3 VCCA_3V3 Stackable, Fast Converter (uddshvo_meu) (vddshv0_mcu)
ower Beee2s75v1. a1 | Hmeu co et o scrsom 'MICU_SAFETY_ERRORn| H_MCU_SAFETY_ERRn
i i mea) s wan
GemEE e VDA_PLL_1V8 Vsvs_3v3 RS~ = VDD CORE_0V8 H_MCU_PORz_1V8 MCU_PORz [Co ol | | (Wrm Rl MCU_RESETSTATz| __H_MCU_RESETSTAT2
Leo PMIC - A, PG2.0 EEsyo<s==n o wi T ——
[Processor PMIC - Digital & Cntl 10 . sty s le /g Vsvs_3v3 MM REstTe MCU_RESET: wim ] oKk VMON1.ER | VOD_CPU_AVS
[TPS6594133A-Q1 DSCRT_PWRGRP_IRQn _Hfraresns H H_SOC_PORz_1v8 [« : % ’4}‘
HCPS_A_CPU_PG 4 800tV =0.8V <
H_WKUP_12C0 i | i a0 H_SOC_RESET_ReQz e
S0C_PWR_EN I E o) i VMONS_IR_VEXT3V3
HWKUP 1200 [ 400kPD - ! H_MCY_wKin . e
veea avs —— oamaiares | (e i oy our et} § . (s meu)
L L S Isla
VDD_MCU_GPIORET_3v3 MU0 sCL [ sor e Discrete LDO -C VOD_CORE_Ov8 =
- st i) 1) VDDAR MCU_ 085 L
i o meu
U120 501, [G00 2 ver-0 S0A 20 2 0B VCCA_3v3 - — x
MU WK — = VCCA_3V3 _ VCCA 3V3 VDD_GPIORET_WK_0V8. I _mcu_wakel [Safety MCU Wake Logic
4 (VRTG = L, ERR_S0C, e, WP PP u/400K PD) EN_WKLG_VDD EN_GPIORET witg [P]EL oo 1002 7| DSCRT_PWRGRP. RGN | Vddz,mm_:wei P Simvmcu e
CaN_wkuP o SOC_PWR_WKn _ [Gpioa _meu_temp " p
= CEr R 1 5. i, L WKUPS uid00K ) | vdda_por_wkup(FOR) safety MU
VsYs_3v3 T Vo GPIS_FS our (- GPO 037 (05/PP 7 300K 701 | VDDA_ADC_1V8 K patery My
B, | _adc1:0 [safety Mcu ADC
VCCA 3V3
@ e - EN_DDR_RET_LV1__[Gpio6.FS our = GPO A 10D/ wadikeol N VOD_GPIORET_j0_3v3 _ [Safety lsland 10 Supplies
oS e s vddshvo_meu [safety MCU Wkup 10, Gen 10
S @ o AR meu ety McU Flash 0
1x2-Pin Header PMIC_POW V1 H_MCU_SAFETY_ERRn__[Gpi0_7 our(ver= e, 00/ee1 ! | VDD_I0_3v3 =
i | e 20 90 o7 oot 7 ] mca | [safety Mcu RMiI0
O— mn q
C. e st 3007 o | @ EN_GRP_PON_| G0 somor-cm s sosarom Leo PMIC - | Main Processor Domain
o e i mias s e [Processor PMIC — Power Rscs| (D A vop_core_ovs R
woos bisa eN3vivio | [on [TPS6594133A-Q1 MM = 3AResS @ | oo oo W v core q [Core Logic
St~ Cosedshored — R - v — — P RS L plldd_wake0 [Main Wake Logic
Ysmpr Z een v - o, e PD) Veea v3 zs:v;:: ; svva (fsaw;;p;‘;vdem) Bucl VDD_DDR_1v1 v Sl
[14) PMIC 133A Rev 2 & higher supports “PDN Configuration Control” operation as follows: T e e o e o i =0319v, 35070 OD.CPU AV _cpu com wvwiona) | [Compute Cluster
During the first ~3-6ms of the SoC power up seq, PMIC's GPIOB input logic must be held 75V <55V (ow dependent) _ Buckg i
below PMIC’s input VIL max to ensure PMIC will latch a low logic level. This directs D O e e oo B R s VODAR COREOVES —core ) |
PMIC’s boot-time configuration to support “Isolated MCU & Main” PDN-3A thru -3F | VODAR_ CPU_OVES = [Compute Cluster RAM
- 26 <Vin <5V (Fow deperden  Budl £l d
schemes by: >> = SW commands req'd to reassign GPIO pin N VDD_RAM_0V85 [SDRAM Supplies
a) Creating 2x “MCU & SoC Power Groups” internal to PMIC for proper FuSa function after SoC BOOT per board design needs. it -031.9v, 350/ VOD_DDR V1 ddr ] [EMiF core &0
response by PFSM actions whenever any faults within either the MCU &/or Main (aka [26<Vin <5.5V (Fsw dependent)  Buckd VDD_IO_1V8 vdds_ddr_c3:0 | [EmnE clock
bl onase Vo 0333V oo
50C) power rails e VoA DLL 0vE 0.8V Analog CLK, PLL & DLL Supplies
b) Including BuckS to be energized during power up seq). Discrete SVS - A Feevmes e pyeid — ,_0p8_pll_ddr3:0 |
@ | voo_spioRer_10.3vs [y VMON&Supervlsor > AN T J I—»uddz_upa_du_mmcu 1l
For “Grouped MCU & Main” PDN-3G thru -3M schemes, a pull-up resistor to VCCA_3V3 is| 538900 - 0.6V Analog PHY Suppli
connected to GPIO_8 to ensure a high logic level is latched by PMIC. This directs PMIC’s ! V00 zo-30 ] PRI 1001 VDA PHY 1V8 — VDDA, 0P8_CSIRX 0p8_csin:0
boot-time configuration to support Grouped MCU & Main PDN schemes by: e ‘ 1"“ ‘(:" Sipsss 200mA T = VDDA_08_DSITX 0p8_dsitx
a) Creating 1x “MCU Power Group” internal to PMIC for proper FuSa response by PFSM | oscrr_pwrarp_Ran e [ L2 /m BYPASS LDOZ = VDDA 0P8 DOITX.C 0p8_dsitx_¢
actions whenever any faults within either the grouped MCU & Main power rails VoA DL Ve | VDDA_08_SERDES 0p8_serdesa,z0
b) Excluding Bucks from being energized during power up seq so that it can either be left KU 1co T VDDA 0P8, SERDES. C 0p_serdes.c4,21]
unused without any board components or enabled by SW after boot for peripheral loads. — " VDDA_0P8_USB _Op8_usb,
VDDA_OP8_UFS P
| _Op8_ufs |
The Safety Voltage Supervisors (SVS-A & -B) IRQn pins, PMIC's GPIO_10 and all discrete . 1.8V Analog CLK & PLL Supplies
power resources all connect to a new net “DSCRT_PWRGRP_IRQn” that gives Fusa | VDA PLLIVE  osc:
coverage for all power rails sourced from discrete power resources. The PMIC continues | vdda_pllgrp13:0 |
to treat GPIO_10 input as “MCU_PWRGRP_IRQn" (legacy net name from PDN-3A | vida_tempao |
scheme) which is the 1x PMIC internal power group for Grouped PDN schemes. The | 1.8V Analog PHY Supplies
internal “MCU_PWR_GRP” will now comprehend both PMIC internal power resources & Discrete SVS - B VODA 178 CSIRX 108 csine |
external discrete power resources. A fault on any of these resources will cause PMIC to @ | voo_spiorer 10.3v3 [ ey VMON&Supemsor [oXo) | VDDA 1P8 DSITX 1p8 dsix |
shutdown all supplies as desired per Fusa requirements. PS389006004- | /DDA, 198, SERDES 198_serdest,2:0
! o0z c50 ] VDD CORE 0V | VDDA_1P8_USB ipgusb |
dul Texibl ducti EEa— -~ ises |
Modular PDNs support Flexible Feature Set Reductions [ oscrr_pwrore.Ran VICU_GPIORET_0V& | B o ppiies
Feature Removals Power Resource & New Supply Mappings — | VDDA_3P3_USB e T e
Power Rail Remavals ) VD_10_1v8 | =l
5 5o EFUSE Programming Dicreto 100 $oC: ViPa =2 Mo connects H_WKUP_1200 VDD_10_1v8 VoD 10 1v8 1.8 Digital I/OSunnll‘es
PP_EFUSE_1V8 | Ll MM ®
_EFUSE_ H_SEL_SDIO_3v3_ 1v8n
Compliant, USB 2.0 dota eye Dicrote (DD SoC: VODA_3P3_USB => itered VOD_I0_33 ¥oD_10.1v8 | vo0_10[573 Voltage (1.8/3.3V) Digital /0 Supplies | HLSELSDI0 3V WEn
VDA, USB 213 [cU_Grioner_av3 — [ Generito
Compliant, High-Speed SD Card Discrete LDO SoC: VDDSHVS => VDD_I0_3V3 or VOD_I0_IVE | e VDD GPIORET 10 33 | _ [ PRG11/0.
SD DV
R Ratedtin low powat Fisde oo {POORS: VB01 -5 VEID_10, 1v8 B | m——T Hen eruse vop @
VODI_ODR_1V8 pp_mcy _ [HEV EFUSE Supplie
MEU 61O wpawer mode  Discroie DO Isclted MCU & Main PON Schernes: Dscrt LDSW - A op-cone PP il
VOD. MCU_GPIORET OVB | SoC. VDD, MCU WAKE] <> V0O MCU_0V85 @ gl Load Switch = _core ]
TPS22965-Q1 ontrol Signaling
Grouped MCU & Main PDN Schemes: VCCA 3V3 vou| VDD_I0_3V3 H_DDR_KET_1v1 R RETE0 SOC_SAFETY_ERRORn|__H_SOC_SAFETY_ERRn
50C: VDO_MCU_ WAKE] => VDD_CORE_0VS oA ma) oo e

Main GPIO Rete

i low porwe

Iselated MCU & Main PON Schemes:
SaC: VDOSHVO_MCU => VDD_MCUI0_3V3 or
VDD_MCUI0_1V8

Discrote LDSW.
VDD_MCU_GPIORET_3V3

Grouped MCU & Main PON Schemes:
50C; VDDSHV_MCU => VDD_I0_3V3 or
VOD_I0_1v8

Diserete VS
Discrete LDO
VOD_GPIORET_Gv8

PMIC: GPID_10 pulled-up to VECA_3V3
SoC: VDD_WAKED => VOD_CORE_OV8

Diserete LDSW
VDD_GPIORET_3v3

SoC: VDDSHV2 «> VDD_I0_3V3 or VOD_I0_IVE

Discrote SVS PAAIC: GPIO_10 pulled-up ta VECA_3V3

SoC Input Supply to Power Rail Groupings vs PDN Low Power Mode Features
Isolated MCU & Main PDN Power

vad_meu
Standard Operation vddar_meuy
& Mcuonly vid_mey_wakel
vad_meu
veldar_mcy
DOR Retention vid_mey_wakel
vid_meu
vddar_mcu
GPIO Retention-MCU & Main
_meu
vidar_mey
GPIO Retention-MCU
vdd_meu
widar_mey

GPIO Retention-Main

Notes:

vdd_meu_wakel

VDD_MCUID 33 VDD I0 18 voo,_10_3v3
veld_core vddshv0_meu vids_mmed veldshvo vDD_I0_3v3
véd_waked vddshw_meu OOR: vddi vildshva
vdd_core vddshvd_meu vdds_mmc0 wddshvd H_SEL_SDIO_3V3 1v8n
vid_wakeo vadshv2_mey vildshva DOR: vdd1 EN_3V3_ VIO
vd_core vids_mmcd vildsho wid_mou_wakel  vddshvO_meu

veidshv2_meu DOR: vddi wdd_waked vdshv2
vdd_core vids_mmed vildshvo wdd_meu_wakel  vddshvd_meu
vdd_waked vedshv2_meu DOR: vadL vildshv
vdd_core uddshud_mes vdds_mme wdshio

et mey DOR: vdd1 vdd_wakeO vildshe2 |

1) Power rail names shown in “ALL CAPITAL LETTERS"
2) SoC input supplies shawn in "all lower case letters”

DSCRT_PWRGRP_IRQn

VCCA_3v3

VDD_I0_1v8

EN_DDR_RET_1V1

VCCA_3v3

SN7LVC1G97-Q1

EN_3V3_VIO

Discrete LDO - D
[Ultra-Low Voo, 500mA LDO
Q1 (WSOl
- Your (035 5.5V)

PS745xxi
V(s -6ov

N s 10w <o

VCCA_3v3
e ——

EN_DDR_VDD!

®

BN yoo1_por_1vs

DSCRT_PWRGRP_IRQn

Discrete LDO - F

@

VSYS_5V0

Vin (14-5.5V)

lLow Vo, 300mA LDO
LV73333P-Q1 (WSON-6/50T23-5)

Orcpous 270n max @ 300m, Vo= 331
EN >0 <oasn

VDA_USB_3V3

VDDL_DDR_1V8

—

sz

s
TWirm Rst] RESETSTATZ]
(vadshuo)

Blue Text: Differences vs TOASANL/VM

LPDDR4
64Gb, 32b, 4266MHz
PN: 46

lcore 1

VDD_DDR_1V1

Vout (3.3V)|

LV7103318-Q1

EN_SD_3v3

VSYS_5V0

Vin (2.0-5.5V)

Discrete LDO - G

[Low Voo, 500mA LDO
PS-7A2118P-Q1 (VSON-8)

VCeA_3v3

H_EN_EFUSE_VPP

Discrt LDO - E
iDual 200mA LDO

Vol,33V @0.

Vo2, 1.8V @ 0.2Ama

e @ 500 Vo= 25

VDD_SD_DV

VPP_EFUSE_1V8

Vour (1.

VDD_I0_1v8 [S28HS512TGABHMO10
vec, veca

Only one Boot Flash is selectable at any time.

W35N01JW'BAG
— vee, veea

(Core 2 & Input Buffer|

/0 Buffer

vdda

[Octal SP1 FLASH
[512Mb, 200Mbs, AEC-100 Grade 1

(e

[Octal SPI, DDR, One NAND Flash
1Gb/128MB, Auto -40 < T, < +105C

]

VDD_I0_3v3
VDD_I0_1V8

VDD_I0_3v3
VDD_I0_1v8

H_RESETSTATz
| HRESETSTATz

[eMMC

16GB, NAND 128Gb, AEC-100 Grade 2
IMTFC16GAPALBH-AAT

[NAND Core & 1/0 (3.3V, ~120mA)

[eMMC Core & 1/0 (1.8, ~140mA)

[Universal Flash Storage (UFS)
[Managed NAND
132GB, 1166MB/5, 2.7-3.6V, UFS 2.1, 25 to +85C
[THGAFSGET238AIL

[NAND Supply (3.3V, 125mA)
[Mem Caltr, M-PHY & /0 (1.8, 340mA)




Legen

Power Rails <Pwr Rail Name> Control Signals: <Signals > .

PDN base General cntrl & logic ® Note items HCPS-A & B, Tulip PN TP562873Y1QWRXSRQ1 (15A PN ID = 3, Jacinto7 Family ID = Y1) (Power Rail & GPIO Mapping Overview)

MCU Only/Safety Island (Italic = SW config’d after boot) Safety Voltage Supervisor, PN TPS389006004RTERQ (OTP ID = 004 = new common PN for use with Jacinto7 178454 PDN-3A scheme)

EE'RO :::::::g: e som) L’E:‘c*;a:f:;””' On-Chip “Pwr OK” Monitors (OV & UV) 1. Updated discete buck's ENABLE input connections to more accurately show the 20k resistor located in-ine o vokage ransitor output.

End Product Omi.on MCU Only/Island On-Chip “Pwr OK” Monitors (UV only) MMM 2. Updated Note 9, example #2 text & diag to show 20k resistor in-line with buck’s ENABLE inputs.

Peripheral loads (SW config’d after boot) GPIO Retention B . ) 1.SoC performance: Max 2.0GHz clock with SERDES interfaces operational 1. Fixed power rail connections to OSPI memories by correctly changing name from VDD_MCUIO_1V8 to VDD_IO_1V8 for Grouped PDN scheme.
DDR_Retention (aka S2R) 7= Provisioned In-Line Supply Filter 2. Functional Safety: ASIL-D capable sys w/|Grouped Main & MCU power rails

End Product option
Peripheral comps
Debug/Development option

High-lighted diagram changes

Notes:
1) Functional Safety requires monitoring all "safety critical” power rails (i.e. VSYS_3V3 input, key SoC supplies) that could cause severe system failures. ASIL classification depends on the end product use case &
lwhat SoC resources a customer is using that are considered to be safety-related. SoC has internal OV & UV monitoring for key SoC MCU & Main voltage domains. The status is reported by SoC’s Power OK (POK)|
status bits. Optional SoC voltage monitoring inputs (i.e. VMONX_IR_VEXTxxx) can be used to extend SoC's OV/UV monitoring to a few board level power rails if desired (i.e. load switch Vo = VDD_I0_3V3). The
following SoC Main & SDRAM domains are classified as non-critical & do not require direct monitoring: VODSHVS (SD Card), VPP_CORE, VPP_MCU, VDDA_3P3_USB & VDD1_LPDDR4_1V8.

12) Load Switches (Ldsw) have been used to create VDD_MCUIO_3V3, VDD_GPIORET_3V3 & VDD_IO_3V3 power rails from VCCA_3V3 to provide the following benefits:
A) Correct SoC power supply sequencing by using PMIC resources (GPIO signals & power resource outputs) with desired start-up & shut-down timing delays per NVM settings.
B) PMIC monitoring of “VCCA Over Voltage” (+5 to +10%) allows PMIC to disconnect 3.3V power rails from SoC if OV condition s detected.
C) Enables low power modes (MCU Only, GPIO_RET & DDR_RET) since the different 3.3V power rails must be disabled independently for different low power modes.
D) Connecting VCCA_3V3 directly to SoC 3.3V input supplies is ONLY recommended if low power modes are used and a full SoC power up seq is executed any time the VCCA_3V3/VSYS_3V3 is energized
since partial powering of the SoC for extended time could negatively impact POH reliability.
3.1) PMIC NVM Rev 1 assigned multiple interface signals to GPIO8 with default NVM setting of GPIO_8 = DISABLE _WDOG function and required interface buffer circuitry, see PROC141E4_SCH for details.
A) DISABLE_WDOG (NVM setting): PMIC latches logic level at GPIOB pin on rising edge of PMIC's nRSTOUT = H_MCU_PORz_1V8 at end of power-up seq.
a) High level at GPIOB pin (SW-1/Jmpr-1 = closed) directs PMIC to disable Watch-Dog Timer (by setting WD_PWRHOLD bit to disable timer’s long-window time-out) for
b) Low level at GPIOS pin (SW-1/Jmpr-1 = open due to PMIC default internal pull-down R) enables Watch-Dog Timer (default setting enables timer’s long-window time-out).
B) After system SW boots, SW needs to reassign GPIO_8 = GPI function to operate with PDN's MAIN_PWRGRP_IRQ/_IRQn (asserted high or low) signal to allow PMIC to take action if a fault occurs.

13.2) PMIC NVM Rev2 & 3 changes are listed below. There are EVM board SCH/BOM impacts, see J78454_EVM_..._PDN-3A v0.19 for details.
1. PMIC VCCA input voltage level auto-detection that enables 1x PMIC PN to support PDNs using either SV or 3.3V.
2. PMICinternal Watchdog Timer is disabled at start-up. This allows GPIO8 function to be used as a PMIC internal configuration control. MCU SW will need to start watchdog timer as part of enabling
full Fusa features.
3. GPIOB logic level selects the PDN type/scheme by latching level before the 3ms time step during power up sequence & directs PMIC to configure internal resources as follows:
Low = Isolated PDN type directs PMIC to create MCU & SOC power groups; Enables BUCKS per power up seq (Removes MCU SW write requirement needed in NVM Rev1 above.)
High = Grouped PDN type directs PMIC create only MCU power group; Removes BUCKS from pwr up seq (Allow SW to reassign Buck5 for peripheral devices that can be enabled after boot)

13.3) PMIC NVM Rev 4 has been optimized for end product production flow by enabling Watch Dog Timer to support FuSa by default, see J78454_EVM_..._PDN-3A v0.20 & up & PROCI41ES_SCH for details.
GPI09 has been used to support multiple interface signals as listed below.
A) DISABLE_WDOG (optional): PMIC latches logic level at GPIO9 pin at transition from standby to active start-up sequence.
a) High level at GPIOS pin (SW-1/Jmpr-1 = closed) directs PMIC to disable Watch-Dog Timer (by setting WD_PWRHOLD bit to disable timer’s long-window time-out).
b) Low level at GPIO9 pin (SW-1/Jmpr-1 = open due to PMIC default internal pull-down R) enables Watch-Dog Timer (default setting enables timer’s long-window time-out).
B) EN_3V3_VIO (required): After PMIC NVM initialization, GPIO9 = GPO function to provide enable & disable control of load switch supplying VDD_IO_3V3 power rail.

a) Disabling the WDOG timer is for development & debug tasks. Applying a pull-up R to disable WDOG timer will result in early enabling of discrete LDSW-A (VDD_IO_3V3), LDO-E (VDD_SD_DV)
&LDO-F (VDA_USB_3V3). All of these supplies are 3.3V level and are part of the 1st group of supplies to be energized at the start of a power up seq. SoC will not be negatively impacted if
these 3.3V supplies are enabled ahead of remaining 3.3V supplies sourced from PMIC and before the rest of SoC supplies begin a normal power up seq during temporary development &
debugging activties.

14)

5)

6) SoC devices come in two types: General Purpose (GP) & High Security (HS). All GP devices can leave the VPP d per DM. HS devices can also leave VPP domains
unconnected if no additional EFUSE programming is needed. If customer desires capability for in-the-field updates, then on-board EFUSE programming will require an additional 1.8V, 150mA LDO.
When disabled, this LDO's Vo will need a high impedance output. Recommended PNs: TPS73101-£P, fixed 1.8V TPS73118-Q1 or TLV70018-Q1. The EN_EFUSE_VPP control signal must be sourced
from an SoC GPIO for this PDN (due to limited number of PMIC GPIOs). This allows SoC SW to control Efuse VPP voltage level by enabling & disabling dedicated LDO as needed to program High
Security SoC Efuses (see SoC DM for details).

7) PDN shows SoC’s VDA_3P3_USB domain supplied from a low noise LDO with a VSYS_SV input s preferred for optimal USB 2.0 data eye mask performance. If USB 2.01/F is not used or is only needed
for development tasks, then the digital VDD_IO_3V3 rail with in-line supply filter can be used as an alternate supply. Using digital VDD_IO_3V3 rail to support USB 2.0 I/F removes a discrete LDO
&VSYS_5V input but could negatively impact data eye performance due to higher supply noise causing data eye mask violations.

8 PDN shows SoC's Main domain’s VDDSHVS supply being sourced from a dual voltage LDO with a VSYS_5V input as preferred for compliant high-speed SD card operation. If SD card is not used or only
standard data rate operation is sufficient, then the digital VDD_IO_3V3 rail with in-line supply filter can be used as an alternate supply. Using digital VDD_IO_3V3 rail to support SD Card operation
removes dual voltage, discrete LDO & VSYS_SV input but will restrict data rates to standard 12Mb/s with VIO = 3.3V.

178454 EVM Leo + 2x High-Current Pwr Stages(HCPS) PDN-3M

Leo PMIC-A, PN TPS6594133ARWERQ (T PN ID = 1, MP Buck Rails = 3, PG2.0 NVM ID = 3A Rev 5) (All SoC PN variants: TDA4AP/VP/AH/VH)

3. 4x SDRAMs: 32Gb, 4-Die, 32b, 4266MTs, LPDDR4 mode

5. Signaling Levels: MCU & Main Dual VIO
6.

rsw option to eassign |
PMIC resource after 45A HCPS - A

_boot ] [Stackable, Fast Converter
[Stackable, Fast Converter

Stackable, Fast Converter

[TPS62873Y1-Q1

RV

<o Buch
VSYs_3v3 B e o VDD_CPU_AVS

1. Added “Red Dashed Box” to high-light PMIC resources that are no longer needed and could be reassigned by system SW after boot-up.

5/22/2025 | 2. Updated SVS-A & B to capture OV/UV threshold values per PN “004” default settings. Customers can adjust thresholds via 12C after boot as desired.
4, Boot & Mass Flash: Octal SPI or Hyperflash & eMMC, UFS

PDN-3M vs -3A Chan

t Summ:

1. Remove VDD_MCU_0V85 power rail then connect SoC input supply:
a. VDD_MCU to VDD_CORE_OV8 power rail
b. VDDAR_MCU to VDD_RAM_0V85 power rail
2. Remove VDA_MCU_1V8 power rail and connect VDA_PLL_1V8 power rail to MCU analog input supplies instead.
3. Remove discrete LDO-A (previously sourced VDA_PLL_1V8) and use PMIC's LDO4 to source VDA_PLL_1V8 instead.
4. Remove VDD_MCUIO_1V8 power rail and connect SoC's vddshv1_mcu to VDD_IO_1V8 power rail instead.
5. Remove discrete LDO-B (previously sourced VDD_MCUIO_1V8) and use PMIC’s LDO1 to source VDA_PHY_1V8 instead.
6. Remove VDD_MCUIO_3V3 power rail and connect SoC’s vddshv2_mcu to VDD_IO_3V3 power rail instead.
7. If waking from both MCU & Main domain 10s in GPIO RET low pwr mode is desired, then connect
a. VDD_GPIORET_WK_OVS rail to SoC’s vdd_wake0. If not, then leave VDD_CORE_0V8 connected.
b. VDD_GPIORET_I0_3V3 rail to SoC’s vddshv2. If not, then leave VDD_IO_3V3 connected.
8. Remove GPIO Ret power & VMON components (dscrt LDO-C, LDSW-B, SVS-B) then connect SoC input supply:
a. VDD_MCU_WAKE1 to VDD_CORE_OV8 power rail (same rail as vdd_mcu)
b. VDDSHVO_MCU to VDD_IO_3V3 power rail
. PMIC_WAKELn & PMIC_WAKEO become No connects
9. Remove DDR Ret power component (dscrt LDO-D) then connect LPDDR input supply:
a.VDD1 to VDD_IO_1V8 power rail
b. Pull DDR_RETx inputs to Gnd with pull-down Rs
10. Remove compliant high-speed SD Card power component (dscrt LDO-E) then connect SoC input supply:
a. VDDSHVS to VDD_IO_3V3 power rail
11. Remove compliant USB 2.0 data eye power component (dscrt LDO-F) then connect analog filter input supplying SoC input:
a. VDDA_3P3_USB to VDD_IO_3V3 power rail
12. Remove high-security Efuse programming power component (dscrt LDO-G) then leave SoC input supply:
a. VPP_CORE & VPP_CPU become No Connects
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9) Alow voltage translator with a VGS or VIH max spec less than 0.76V (-5% supply tol on 0.8) is needed to ensure a 3.3V logic high level output. 3x different examples are shown belo
#1 A discrete FET voltage translator with low VGS threshold below an input min 0.76V. EVM PROC141E2/E3_SCHs use discrete FET PN w/ low VGS but only industrial temp grade.
#2 Asingle channel, voltage translator (SN74AXC1T45-Q1) that is automotive AEC-Q100 qualified, grade for -40 to +125C operation could be used as an alternative. Ensure valid logic levels are
provided at both GPIO8 (as desc above) & discrete Buck's EN input pin (snap-shot shows Buck’s internal bi-dir EN/STATUS circuitry).
A.) The PMIC's GPIO8 has NVM default setting that enables a 400k internal pull-down. This should be sufficient to keep GPIOS net from “floating” above GPIO's VIH min level when VDA_DLL_OV8 is
disabled which causes the SN74AXC1T45-Q1 output to be tri-stated.
8.) Customer may want to add a pull-down R on the board (showing a 200k below) just in case the PMIC's internal pull-down is not strong enough to ensure a low logic level.
#3 Anon-inverting FET stage (Ex 3, shown below) could be added to shunt the “MAIN_PWRGRP_IRQn" net to Gnd if items 24 or 28 are not sufficient.

Examples: #1- Discrete FETs w/low VGS  #2 - Auto Q1, Single Ch, Voltage Translator w/ low Vth  #3 - Same as #2 with additional FETs for open-drain I/F to bi-dir EN/Status pins
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14) PMIC 133A Rev 2 & higher supports “PDN Configuration Control” operation as follows: DSCRT_PWRGRP_IRQN R S MUl Ph: 3.0eVincs.5; Vo =0.31.9V, 3 SA/P
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10) Worst case analysis for very high thermal use cases could result in VCCA_3V3 load current in 15-18A range. This large load current range could lead to a 60 - 72mV voltage drop across Safety FET (Recm'd

PN: NVMFS4COSN) for a max RDSon = 4mohm. The TPS22965-Q1 load switches have max RDSon = 27mohm with 4A max rating resulting in additional max drop of 108mV. SoC's 3.3V supply tolerance is

+/-5% or 165mV. Total RDSon drops across Safety FET & Load Switches range from 168 — 180mV which exceed SoC's min voltage limit. For this reason, the Tulip buck input voltage will be moved from
VCCA_3V3 to VSYS_3V3 since VDD_CPU_AVS & VDD_CORE_0VS rails account for more than 70% of VCCA_3V3 worst case load currents.

11) If GPIO Retention low power mode is desired, then connect all SVS-8 VMON inputs to existing MCU supplies (as shown) sourced from PMIC to enable 1x common PN for SVS-A & -B while avoiding false
positives on “unconnected” VMONS. If an end product does not need GPIO Retention low power mode, then the 3x following components can be removed from the PDN: LDO-C, LDSW-B & SVS-B.
Group the SoC input supplies according to he “PDN Features for Isolated Power Rails” table shown below using the “Standard Operation & MCU Only” assignments row.

12) The OR gate function enabling the discrete LDO supplying 1.8V to LPDDR4 VDD (Internal bias voltage) needs to revert back to original discrete FET OR gate circuitry (see PROC141E2_SCH or snap-shot
below). Reason for reverting is due to the OR gate needing a max input voltage threshold less than 1.05V (-5% of 1.1V) since the EN_DDR_RET_1V1 signal is sourced from an open-drain PMIC GPIO with
PU resistor to VDD_DDR_1V1 supply with +/-5% supply tolerance. In addition, the OR gate needs to remain energized during DDR Retention low power mode when only VDD_DDR_1V1 &
VDD1_DDR_1V8 rails remain energized. Therefore, the OR gate supply must use VSYS_3V3 or VCCA_3V3 input supply that remains on in DDR Ret mode. The single logic gate IC (SN74LVC1G97-Q1) used]
for enabling other power resources interfaced to 3.3V signaling levels can not be used with 1.1V signaling since its max input voltage threshold for 3.3V supply is ~2.2V.

Original discrete FET OR gate circuit used in PROC141E2_SCH: 1 i

13) The Safety Voltage Supervisor (SVS-A & SVS-B) supply connections need to be changed from “Always ON" VCCA_3V3 (=VSYS_3V3) to a “PMIC controlled” power rail to enable resetting of  an asserted
IRQn signal by power cycling SVS devices. During functional testing, it was discovered that an SVS's asserted IRQn could not be reset if MCU processor 12C comm with SVS devices is lost. This will happen|
if a MCU Power Error occurs (i.e. fault on a MCU supply) since this will cause the PMIC PFSM to transition the system to the desired Safe Recovery state (powers down all SoC supplies). However, if the SoC
PDN's input voltage (VSYS_3V3) remains energized, then the energized SVS devices will maintain an asserted IRQn and the system will not be able to execute a SoC cold boot attempt due a previously
lasserted IRQn will cause the PMIC to abort an SoC power up sequence attempt. A SVS device power cycle will reset  an asserted IRQn signal, enabling the desired SoC cold boot attempt. By replacing
[“Always ON” VCCA_3V3 supply connections with a PMIC controlled power rail (VDD_MCUIO_3V3),  the SVS devices will have a power cycle event upon entering the Safe Recovery state (per table below).
1f a fault occurs on a Main domain supply, the PMIC will transition the system to MCU Only state which allows 12C comm to evaluate & potentially log the fault source. The MCU can use 12C comm to clear an
lasserted IRQn if a system cold boot attempt is desired to

try restarting into the Full Active state since a fault might clear if it's due to a random noise event or temperature dependent. The SVS device's “ACTive” input connection will need to

be connected to VDD since the new VDD_MCUIO_3V3 supply connection is enabled as part of the SoC power up seq.. This avoids driving a high logic signal into an unenergized device.

PDNState:  Active Mcu Only Safe Recovery
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MCU supplies=ON ~ MCU supplies =ON  MCU supplies = OFF
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$0C: VDD_MCU_WAKE] > VDO_CORE_OVS [ e (vodshvo)
EN_3V3_VIO TWrm Rst] RESETSTATZ| H_RESETSTATZ
Discrete LDSW Isolated MCU & Main PDN Schemes: lvddshvo)}
VOD_MCU_GORET_ 33 | SoCDDSDMCl <> VOD.MEUI0 3 on BT irererces o Y
Grouped MCU & Main PON Schemes:
SoC: VDDSHVO_MCU => VDD _IO_3V3 or
VDD_10_1v8
. Discrete SVS PMIC: GPIO_10 pulled-up to YCCA_3V3 64Gb, 32b, 4266MHz
Main GPIO Ratentin low power mods  Discrete LDO SoC: VDD_WAKED -> VDD_CORE_OVA MTS3E2632D4DE-046
VDD_GPIORET_OVS VDD_I0_1V8
VDD_DDR_1V1 core 1
Disrete 105w SoC:VDDS#V2 5 VDD 10,3V 01 VDD 10,108 sl il
VDD_GPIORET_3V3 vddq__|)/O Buffer
Diserete VS PMIC: GPIO_10 pullec-up ta VECA_3V3
|Octal SPI FLASH feMmC
SoC Input Supply to Power Rail Groupings vs PDN Low Power Mode Features R R on 2o, ARC100 GLese
VDD_IO_1V8 VDD_I0_3V3
PDN Features Isolated MCU & Main PDN Power Rails 10 Voo, veea 10
VDD_MCU_OVES VDD CORE OVE _ VDD_MCUIO_3V3 _ VDD_I0 V& VoD _10_3v3 VOD1_DDR. VDD_GFIORET_Dvi _ VDD_GPIORET_3V3 VDD_10_1v8
e — leMMC Core & 1/0 (1.8V, ~140mA)
Standard Operation vddar_meu vdd_core VadshvO_meu vdds_mme0 wddshvo Only one Boot Flash is selectable at any time.
& wmcuonly vd_meu_wakel  vdd_wakeO viddshv2_meu 0OR: vddl vidshv2
vl o [Octal SPI, DDR, One NAND Flash
vddar_meu vdd_core veldshv_meu vdds_mmc0 wddshvd [1Gb/128MB, Auto -40 < Ty < +105C [Universal Flash Smrage (UFS)
m X Y - [W35NO1IWTBAG [Managed N
_meu - - — YHEAF%ETBBA
vddar_meu vdd_core vdds_mme0 wddshyd vdd_meu_wakel  vddshed_meu [EESern] VDD_10_3v3 VCC [NAND Supply (3.3V, 125mA)
GPIO Retention-MCU & Main vidshv2_meu vdd_wakeQ vddshv2 VDD_IO_1V8 —
wd_meu VCCQ__[Mem Coltr, V-PHY & 1/O (L&Y, 340ma)]
wddar_mey vdd_core vdds_mmed vddshvo wid_meu_wakel  ‘vddshvo_mey (50
GPIO Retention-MCU vdd_wakeQ vddshv2_meu DOR: vdd1 wddshva
vdd_meu
widar_mcu vdd_core veddshvO_mey vdds_mmcd vddshv0
GPIO Retention-Main. vad_mey_wakel vdahv2_mes DDR:vddt vidsh2 |
Notes:

1) Power rail names shown in "ALL CAPITAL LETTERS®
2) 50 input supplies shown in "all lower case letters”




TPS6594133A NVM | Revision History

Change

Impact of Change

Change

Impact of Change

= VCCA input voltage level auto-detection Enables 1x PMIC PN to support PDNs Watchdog Long Window set to 13 minutes. MCU SW must boot and configure watchdog
0.0 April 25, 2022 with VCCA voltage of 5V or 3.3V 5 0 within 13 minutes of nRSTOUT going high
1.0 ALIQUS! 8, 2022 Watchdog Timer disabled = GPIO8 used for PMIC config control - Fixed EN_I2C_CRC sequence error MCU can use 12C_2 FSM Trigger to enable

. ' = MCU SW will need to start 12C CRC
20 October 10, 2022 Tl J78454 EVM Samples Walehdog imar % part of Griabiing
full FuSa features
3.0 December 15, 2022 RTM'd in January 2023 GPIO8 logic level latched before 3ms time step of powerup | = Isolated MCU & Main PDNs (3A to Rev 4 12C_CRC_EN Error and Workaround
sequence & directs PMIC to configure internal resaurces: 3F) need 2x power groups, use - -

4.0 Only released in sample units « Low = Creates 2x power groups; Enables BUCKS per Buck5 for VDD_MCU_0V85 rail & : . .

Y i 2'0 power up seq connect MAIN_PWRGRP_IRQn to + What: Setting 12C_2 FSM Trigger high to enable the 12C CRC does not work on
5.0 March 1, 2024 PCN released and all parts received = High = Creates 1x power group; Removes BUCKS from GPIOB for discrete power resource Rev 4 of TPS6594133A

1.0

after March 1st, 2024 contain Rev 5§

‘GPIO Retention Entry/Exit Handling — If Wake signal triggers while
being armed, PMIC will enter Retention and then immediately exit.

Prevents PMIC from getting stuck in
Retention

Power Down Sequence Timing Changes
-Updated power down seq of VDA_DLL_0V8 to shift disabling from
2.5ms to 1.0ms due to ~1ms delay in VDA_DLL_0VB RC

discharge before VDD_CPU_AVS & VDD_CORE_0V8 are disabled by

VDA_DLL_OV8 dropping below 0.6V FET Von threshold.

-Updated powsr down seq of VOD_MCU_OVSS to shift disabling from

25ms to 2.0ms o ~align with disabling of VOD_CPU_AVS &
VDD_CORE_0VS.

Overall sequence time remains the same.
Better power down seq when using
discrete component rails to align with J7
SoC DM recommended seq.

At startup, all PMIC power resourcesirails mapped 1o a single
MCU_PWR_ERR group

= Enables 1x PMIC PN to support both
Grouped & Isolated PDN board designs
« Grouped MCU & Main PDNs (3G to
3M) need 1x PMIC power group to
enable fault on any monitored rail fo
cause an orderly shutdown.
Isolated MCU & Main PDNs (3A to 3F)
will need MCU SW to create 2x power
groups (MCU & Main) by writing 0x1E =

power up seq

moenitoring.

Grouped MCU & Main PDNs (3G to
3M) need 1x power group, removes
Buck5 from pwr up seq (BuckS can be
reassigned by SW config to supply a
peripheral rail after SoC & SW boot-up)
& connects GPIOE to pull-up resistor ta,,
set logic high.

Change

Removed any2ota sequence

Impact of Change

PMIC OTA preparation sequence is no
lenger available. Unused during normal
operation.

Fixed GPIO10 response during normal operation

Prevents PMIC from getting stuck after
MCU_PWRGRP_IRQn triggers a
recovery attempt

« Why: Implementation of changes for watchdog and GPIOS for disable watchdog
pushed NVM over the memory limit

+ Affected Revisions: Only Rev 4 is impacted. This was fixed in Rev 5

- Software Workaround: Instead of using the 12C_2 FSM trigger, please use SW
workaround described on next page

Adjusted internal setting for improved BUCK reliability

No impact to function

Impact of Change

Watchdog enabled by default with 1 sec long window | MCU SW must boot and configure watchdog

NVM Rev 4 Summary of Changes
i fovagg e

1 Watchdog enabled by default with 1 sec MCU SW must boot and configure watchdog within

to PMIC register Oxd4 within 1 second of nRSTOUT going high long window 1 sec of NRSTOUT (SoC’s MCU_PORz) going high
Change default GPIO9 function from GPIO to GPIO9 starts as an input to set 2 Change GPIO9's default NVM function from GPIOS starts as an input to set WD_PWRHOLD bit,
WD_DISABLE WD_PWRHOLD bit, then changes to an GPI to WD_DISABLE then changes to an output.
output. In Development/Debug: Customer has opfion to
In Development: Customer has option to use use external PU resistor to disable WD Timer by
external PU resistor to set WD_PWRHOLD =1 setting WD_PWRHOLD =1
4'0 In End Equipment: No impact to function In End Equipment: WD Timer enabled by default

3 TO_ACTIVE sequence adds 500us delay to Adds timing margin to ensure BUCKS (SoC's
LDO3 enable VDD_MCU_0V85) powers up fully before Tulip buck
{SoC's VDD_CORE_0V8) that is enabled by LDO3

= 4 LDO2 output OV/UV Threshold changed When used as 3.3V load switch, PG Window will
When used as 3.3V load switch, PG Window wil from 5% to 10% match that of VCCA since both are supplied by
imatch that of VCCA. Customer can tighten after
bool. VSYS_3V3 input voltage from pre-regulator.
Customer can tighten after boot. &

TO_ACTIVE sequence has 500us delay between

) In systems with split power groups, PMIC BUCKS
LDO3 and BUCKS

powers up fully before PMIC LDO3. Overall
saquence time remains the same.

LDO2 OV/UV Thresheld changed from 5% to 10%

*Error found EN_I2C_CRC sequence, only on Rev4 &
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Legend:

System Elapsed Times

Device Timing Parameters
Board Power Rail — Active State

178454 EVM Leo + 2x High-Current Pwr Stages(HCPS) PDN-3A

Rev Date
V0.23 10/26/2023

/ Control Signal Nets / SoC voltage domains

Board Power Rail — GPIO Retention / Control Signal Nets / SoC voltage domains
Board Power Rail - DDR Retention / Control Signal Nets / SoC voltage domains

Discrete Power Component
PMIC Power Component

NVM Settings: (Pwr Rsrc, Current Capacity, Boot Voltage, Delay After Enable [us], Slew Rate [mV/us])
(GPIO# = Function, Ref Voltage, Output Buffer Type, Logic @ T=0, Logic @ Elapsed time [us])
S Indicates PMIC Control Signal & Power Resource and Board Power Rail counts that transition during power sequences

# = Boolean “OR’logic & = Bod@“AND“ logic

PMIC  PMIC Power
Cntrl  PwrRsc Rail
Count: Count: Count:
1%
2
1$ 1$
2
3%
a3
5%
2% 65
3$ 75
43 8s$
9%
10$
11$
5% 12%
13$
65 14$
15$
16$
75 17$
8+9% 18%
3%
a3

19
Notincluded in Power sequence™

NVM Settings, Pwr-Up Seq

Vel

*x x

T="100us / interval

ied per NVM file

Leo PMIC-A, PN TPS6594133ARWERQL (TI PN ID = 1, MP Buck Rails = 3, PG2.0 NVM ID = 3A Rev 4 or higher)
HCPS-A & B, Tulip PN TPS62873Y1QWRXSRQL1 (15A PN ID = 3, Jacinto?7 Family ID = Y1)
Safety Voltage Supervisor, PN TPS389006004RTERQ1 (OTP ID = 004 = new common PN for use with Jacinto?

178454 PDN-3A scheme)

PMIC's PFSM power seq elapsed time

V0.23c 12/06/2023 BMc

v0.30 2/19/2025

v0.31 3/21/2025 | BMc 1.

2.

By D
BMc 1.

case per SoC errata i2406
V0.23b10/27/2023 BMc 2.
3. Added new power up seq constraints list for quick reference as needed to align with Errata i2406 “IO Glitches during Pwr Up Seqs”

v0.29 2/07/2025 | BMc 1.

BMc 1.

esc
Increase time btw pwr up seq Time Step #2 vs #3 to add 0.5ms margin btw VDD_MCU_0V85 vs VDD_CORE_0V8 for worst

Updated PMIC PN NVM revision from v2 to v4
Corrected power up seq timing diagram to correctly show time btw pwr up seq Time Step #2 vs #3 as only 0.5ms (instead of 1.0ms).

Corrected diag to show SOC_PWR_EN (PMIC_ENABLE input) signal asserting low 0.1ms (PMIC’s internal delay Tpyo) before PMIC's
state machine begins executing power down seq by 1* setting MCU_PORz & SOC_PORz low.

Corrected diag to show both VDD_GPIORET_IO_3V3 & VDD_IO_3V3 min enable time could be ~0.1ms after enabling signals
(VDD_MCUIO_3V3 & EN_3V3_lO respectfully).

An “Immediate Shutdown/Power Down Seq” has recently been approved and will be add to an upcoming data manual version. This
simplifies SoC power down to only require both PORz signals to be set low for 1-2us before disabling SoC input supplies in any order.

PMIC's PFSM power seq elapsed time

(Buck_4, 4.0A, 1.8V, 2000us, 3.6-7.2 V/ms)

VDA_PLL_1V8 vdda_osc1, vdda_pligrp[13:5, 2:0],

Safety MCU 1.8V FLASH & RGMII 10 Supply
! |
\ |

i (Buck_4, 4.0A, 1.8V, 3000us, 3.6-7.2 V/ms)
! VDA_PLL_1V8

“—— ~700us max
|
|

vdda_osc1, vdda_pligrp[13:5, 2:0],
| \ vdda_temp[4:0]

SoC > - Tus=8.5ms Too=0.0ms Toz=1.0ms Tos=3.0ms T=~100us / interval
Board Power & Logic Nets: Voltage Domains: Tuo=0.0us Tor=20ms Tia=3.0ms | Tus= 13ms Tor=0.5ms) Tos=2.0ms | Tos=35ms =>4
i | | | | T ! ! ! JTES Voltage Domains: SoC PR EN
SOC_PWR_EN Towvo=100us | | _PWR_
Puc e e o ! ! i ! | 33V —l= ! ! } FiiC )
(ENABLE/Pin-20 = ENABLE) — | — | | | } | i } ; \ (ENABLE/Pin-20 = ENABLE)
EN_3V3_VIO . ! ! ! L . EN_3V3_VIO
PMIC | ! ! | ] VIO_IN=33V ] ] PMIC @
(GPIO_9 = GPO, VIO, PP, Low @ T0, High @ Ous) T; =500us \ | | ! } | | i (GPIO_9 = GPO, PP, High -> Low, 3500us, High)
— - | i I
VDD_MCUIO_3V3 | _Ton_Lpo = 500us max (PMIO‘ @ +125C) : | | | | VDD_MCUIO_3V3
PMIC vddshv2_meu T | | safety MCU 3.3V Digital 10 Supply 1 ] 33v | ] R vddshv2_meu PMIC @
(LDO_2, 0.165A for FET Bypass, Ous, NA) oy T30 || | | ! | { ! | (LDO_2, 0.165A for FET Bypass, 3500us, NA)
VDD_MCU_GPIORET_3V3 L | Touvi = TLosw_Thn = 750us max (‘965 @ +125C) w.‘ Trise ~ 600us max (‘965 @ +125C, Ct = 200pF) | | | VDD_MCU_GPIORET_3V3
Dscrt: Load Switch, TPS22965-Q1 dsmo 7 H | safety MCU 3.3V Digital I0 GPIO Retention Supply ! 33V | ! “ vddshvo_meu Dscrt: Load Switch, TPS22965-Q1 @
(Cntrl = VDD_MCUIO_3V3 # EN_GPIO_RET) vadshvo_meu | I I | | | | \ (Cntrl = VDD_MCUIO_3V3 # EN_GPIO_RET)
I | | |
| I I I
| | I | I
I | ! | | VIO_IN =33V | | |
T2=1350us || | | | | | | |
T T
VDD_I0_3V3 = : : o : : TDLY1 = TLDSW. ]‘an = 750us max (‘965 ‘@ +125C) ToLy2 = TLDBW _Trise ~ Bbﬂus max (‘965 @ +125C, Ct = 200pF) | I I VDD _10_3V3
Dscrt: Load Switch, TPS22965-Q1 vddshv0, 2 7 ! I Main 3.3V Digital 10 Supply | ! 33v ] | AN vddshv0, 2 Dscrt: Load Switch, TPS22965-Q1 @
(Cntrl = EN_3V3_VIO) | | | | | | | | (Cntrl = EN_3V3_VIO)
| I I I
! ! ! | I i i |
! I I ! | I I I
TsTR=800ustyp  ~ 1,600us max | | i | | | i |
~— -~ | |
VDA_USB_3V3 - - - - - - - . VDA_USB_3V3
Dscri LDO- TLV73333P-Q1 vdda_3p3_usb ] ! | Main 3.3V USB Analog Supply ] T 3.3V ] ! R vdda_3p3_usb Dscrt LDO: TLV73333P-Q1
(Cntri= EN_3V3_VIO) TR = 200us i I i | | i | | (Cntrl = EN_3V3_VIO)
— i | |
VDD_SD_DV - . L ! ! VDD_SD_DV
Dscrt LDO: TLV7103318-Q1 vddshvs ’w | | MainSD Card Dyal Voltage 10 Supply | i 3.3V ! ! "‘ vddshvs Dscrt LDO: TLV7103318-Q1
(Cntri = EN_3V3_VIO) Tuil=2.0ms I ! H i | 1 (Cntri = EN_3V3_VIO)
! ! ! | | | 1 Tos =3.5ms
i i i i | aav i i
| | | : ! Tob=0.0ms : :
|
VDD_MCUIO_1v8 i ; - - - - . VDD_MCUIO_1v8
PMIC vddshvi_meu VA | External SDRAM,1.8V VDD1 Supply ! ! 1.8V ! 1‘ vddshv1_meu M
(LDO_1, 0.5A, 1.8V, 2000us, 3.6-7.2 V/ms) I | ! | I | | (LDO_1, 0.54, 1.8V, 3000us, 3.6-7.2 V/ms)
i . ! ! dda_meu_pligrp0, vdda_meu_temy
VDA MCU 1V8 vdda_mcu_pligrp0, vdda_mcu_temp, | ! I . vdda_mou_pligip0, vdda_mcu_temp, VDA_MCU_1v8
vt vdda_adc[1:0], vdda_por_wkup, vdda_wkup T safety MCU 1.8V Analog Supply ! T T8V ! A\ vdda_adc[1:0], vdda_por_wkup, vdda_wkup MG
(LDO_4, 0.34, 1.8V, 2000us, 3.6-7.2 V/ms) U Touy- 100us | ! | | | | (LDO_4, 0.3A, 1.8V, 3000us, 3.6-7.2 V/ms)
|
VDD_IO_1V8 > - - ) VDD_IO_1V8
PMIC vdds_mecO i l | | 18V | R vdds_mccO PMIC
| i
i
T
I
I
i
i
T
i
I
I
i
i
|
T
I
I
|
T
i
i
i

! <
.
Dscrt LDO: TPS745x¢P-Q1 " [ Main 1.8V Analog PHY Supply 18V Dscrt LDO: TPS745xxP-Q1 @
vdda_templ[4:0]
(Cntri=VDD_IO_1V8) tompit] | ! h ! | (Cntri=VDD_IO_1V8)
vdda_1p8_csirx, vdda_1p8_dsitx, ! Iﬂisuuﬁﬂ ~ 650us max i ! | ! vdda_1p8_csirx, vdda_1p8_dsitx,
VDA_PHY_1V8 vdda_1p8_serdes[d, 2:0], | . . ! vdda_1p8_serdes(d, 2:0], VDA_PHY_1V8
Dsort LDO: TPS745xxP-Q1 vdda_1p8_usb, vdda_1p8_ufs, [ [ Main 1.8V Digital 10 Supply 18V “ vdda_1p8_usb, vdda_1p8_ufs, Dscrt LDO: TPS745xP-Q1
(Cntrl = VDD_IO_1V8) o= 500us typ ! | ] | (Cntrl = VDD_IO_1V8)
ERSpoghe | |
VDD1_DDR_1v8 | ! T~ 650us max | ! | ! VDD1_DDR_1V8
Dsait LDO: TPS740xxP-O1 DDR: VDD1 | ] | Main 1.8V Analog Osc, PLL & Temp Supply 1.8V R DDR: VDD1 Dscit LDO: TPS7400xP-01 @
(Cntrl = VDD_IO_1V8 # EN_DDR_RET_1V1) T Tui‘ =3.0ms | ! (Cntrl = VDD_IO_1V8 # EN_DDR_RET_1V1)
VDD_MCU_0V85 — | To- 100ds 1 ! To4 =3.0ms VDD_MCU_0V85
PMIC vdd_mey, vddar_meu i i | | 085V Safety MCU 0.85V Core & SRAM Array Supply AN vdd_meu, vddar_meu PMIC @
(Buck_5, 2.0, 0.85V, 3000us, 1.7-34VIMS) 10, paty i) it b = .7 (085710 5o 10 3.4 (0650.257) PR - ! ! rosm 20 (Buck_5, 2.0, 0.85V, 2500us, 1.7- 3.4 V/ms)
VDD_MCU_GPIORET_OV8 | - VDD_MCU_GPIORET_OV8
Dscrt LDO: TPS745xxP-Q1 vdd_mcu_wake1 | : | 0.85V Safety MCU Digital 0.85V Logic GPIO Retention Supply ‘ vdd_mcu_wake1 Dscrt LDO: TPS745xxP-Q1 @
(Cntrl = VDD_MCU_0V85 # EN_GPIO_RET) | T2=1850uy } } (Cntrl = VDD_MCU_0V85 # EN_GPIO_RET)
|
| . i
VDA _DLL_0V8 vvdda_0p8_pll_ddr{3:0], vvdda_Op8_pll_ddr{3:0], VDA_DLL_0V8
PMIC vdda_0p8_dll_mmc0 . 1 | 0.8V Main 0.8V Analog PLL and DLL Supply AN ! vdda_0p8_dll_mmc0 PMIC @
(LDO_3,0.5A, 0.8! 6-3.2 V/ms) | | lEN2= 100us max : | : Touy = ~1.0ms | (LDO_3, 0.5A, 0.8V, 2500us, 1.6- 3.2 V/ms)
VDD_CPU_AVS | = L > X VDD_CPU_AVS
Dscrt 3-Ph Buck: TPS62873Y1-Q1 vdd_cpu | L N | 08V =>AVS Main Compute Digital AVS Supply e 1.0ms ‘ vdd_cpu Deert 3.Ph Buck: TPSE3A73T 101 @
(Cntri=VDA_PLL_OV8) vdd_core, vdd_wake0, vdda_0p8_dsitx, vdda_0p8_dsitx_c | |1 SSTIME[1:0) =>Trv fawex= i ! Vdd_core, vdd_wake0, vdda_0p8_dsitx, vdda_0p8_dsitx_c  (Cnir! = VDA_PLL_OV8)
VDD_CORE_OV8 vdda_0p8_serdes[4, 2:0], vdda_0p8_serdes_c{4, 2:0], | i — - vdda_0p8_serdes[4, 2:0], vdda_0p8_serdes_cl4, 2:0], VDD_CORE_OV8
Dscrt 2-Ph Buck: TPS62673 vida_0p8_usb, vdda_0p8_ufs. ! | [ Twbesms | 08V Main Core Digital 0.8V Supply AVN vdda_0p8_usb, vdda_0p8_us, Dscrt 2-Ph Buck: TPS62673Y1-Q1 @
(Ctri= VDA_PLL_OVS) ! | Touv- 100us Tot 7 0.5ms (Cntrl = VDA_PLL_0V8)
VDD_RAM_0V85 —l—_! VDD_RAM_0V85
_RAM_( | _RAM_(
PMIC vddar_core, vddar_cpu | 1! | 0.85V. Main Core & Compute SRAM Array Supply AW vddar_core, vddar_cpu PMIC @
(Buck_3, 3.5A, 0.85V, 8500us, 1.7- 3.4 V/ms) T il | (Buck_3, 3.5A, 0.85V, 500us, 1.7- 3.4 V/ms)
! | |
VDD_DDR_1V1 y | H VDD_DDR_1V1
PMIC vdds_ddr, “““;,;‘;’—;E;,“g | ! "\ 14V Main EMIF 10 & CIk Supply, Ext SDRAM VDDQ Supply AWN ‘6‘:;;*%5’;“*“@[3 o PMIC
(Buck_1+2, 7A, 1.1V, 8500us, 1.7- 3.4 V/ms) B T 1! I B (Buck_1+2, 7A, 1.1V, 500us, 1.7- 3.4 V/ms)
H_MCU_PORz_1V8 TUX‘E 3.0ms Toss = 10ms | Tus= 13ms Too=0ms H_MCU_PORz_1V8
LeoAPMIC meu_porz | ! [18V MCU's Power ON Reset released after all SoC voltages are energized & stable. 1 meu_porz (RSTOUTIOD, High > L;;%ﬁ:’;\‘/‘;
(nRSTOUT/OD, Low -> High, 12,200us, NA) T N 1 ) - /, Ous,
H_SOC_PORz_1v8 i | ; H_SOC_PORz_1V8
LéoAPMIC porz | ! [1.8V SoC's Power ON Reset released after all SoC voltages are energized & stable. ] porz Leo-A PMIC
(GPIO_11=GPO, OD, Low -> High, 12,200us, NA) - T ! (GPIO_11= GPO, OD, High -> Low, Ous, NA)
7
|
HX_05C0 Hosen AN A A A AR A A AR A AT ARA AR AT AR xLos0
— O ——————
|
H_SYSBOOT[15:0] sysbool(15:0] sysboot[15:0]

H_MCU_PORz_OUT/ meu_porz_out, porz_out

Valid Config on 3.3V GPMC 0

ms (RSTOUTN output = PORz following 2ms elapsed time) |

H_SOC_PORz_OUT

H_RSTOUTn

= TRSTOUTN ASSERTION = 5ms (Warm reset active low asserted pulse time)

meu_porz_out, porz_out

(system Warm Reset)

VPP_EFUSE_1V8

| L
i 33v /_L//LEJ

Vpp_core, vpp_meu

Dscrt LDO: TLV73318P-Q1
(Cntrl = H_EN_EFUSE_VPP from SOC GPIO)

Due

« Errata i2406 summary

power up sequence

requiresd as fo

BAM accay suppikes

During ac

e -
21O ey

L several power

Zas_arch_sopciy

wer v

o valid level et

+ New power-up seq constraints

= TWRMRST - TRSTOUTN = 2ms (Input to Output assertion delay time)

Vpp_core, vpp_mcu

by SoC SW after Porz asserts

J7 SoC Errata Item i2406 | Power Sequence Limitations

— In order to prevent random 10 signal pulses & potential 10 drive contention during the

1. VDD_CORE must ramp-up before or from same power resource supplying VDD_WAKEQ.

supplies

SV musk ramp

Valkd tevel.

after VDD_CORE & VDD_CPU supplies.

2. VDD_MCU must ramp-up before or from same power resource supplying VOD_MCU_WAKE1.
3. VDD_MCU should ramped-up based upon the Vnom level and power resource as follows:
a) Vnom = 0.8V & same 0.8V power resource supplying all 0.8V core level supplies (VDD_CORE, VDD_WAKEQ
& VDD_MCU_WAKE 1) should ramp VDD_MGU simultaneously with all 0.8V core level supplies.
b) Vnom = 0.85V & independent 0.85V power resource should ramp VDD_MCU 0.5ms before all 0.8V core level

4. VDDAR_CPU or VDDAR_CORE supplies cannat be grouped with 0.85V VDD_MCU since they must ramp-up

5. VDDAR_MCU & VDD_MCU_WAKE1 supply can be grouped with 0.85V VDD_MCU power resource.

2
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TPS6594133A PMIC + TPS389006004 SVS Cold Boot-up Timing for PDN-3x

Leo PMIC-A, PN TPS6594133ARWERQZ (TI PN ID = 1, MP Buck Rails = 2, PG2.0 NVM ID = 3

HCPS-A & B, Tulip PN TPS62873Y1QWRXSRQ1 (15A PN ID = 3, Jacinto7 Family ID = Y1)

Safety Voltage Supervisor, PN TPS389006004RTERQ1 (OTP ID = 004 = new common PN for use with J7 PDN-3x scheme)

PMIC & SVS
Board Power & Logic Nets:
VSYS_3V3

1% Stage Pwr Vout VSYS_SENSE
OVPGDRV

VCCA_3V3
PMIC OV Protected VCCA
VCCA_UVLO

Reference Block &
System Clock Ready

VINT & VRTC

NVM
Initialization

Boot BIST

SOC_PWR_EN

PMIC’s ENABLE Valid ON Request

PFSM/System States

MCU_PORz_1V8 = PMIC's nRSTOUT nRSTOUT & nRSTOUT_SOC
SOC_PORz_1V8 = PMIC's GPIO11 = nRSTOUT_SOC

NVM Unmask GPI0O_8 = MAIN_PWRGRP_IRQn (bit)

NVM Unmask GPIO_10 = MCU_PWRGRP_IRQn (bit)

PMIC STATES

System SW boots & MCU comms w/ PMIC to begin Watchdog
& sets “Enable Drive” (ENDRV) to begin FuSa system operation

VCCA_3V3

PMIC OV Protected vbb
SOC_PWR_EN

SVS-A & -B's (ACT inputs) ACT

Auto-Mask (bit)

MAIN_PWRGRP_IRQn / MCU_PWRGRP_IRQn

SVS-A/-B's (NIRQ outputs) NIRQ

EN_3V3_VIO /VDD_MCUIO_3V3

SVS-A/-B's (SLEEPn inputs) SLEEPN
SVS STATES

Names or Internal Events:

TPMIC_ColdBOOT_0 = 0.0us

|
|
| TPMIC_ColdBOOT_1 = 6 — 20ms
|
|

TPMIC_ColdBOOT_3 = 9 — 23ms

Rev
V0.1
V0.2

V0.3
v0.4

V0.5
V0.6

Date
5/21/2022
5/24/2022

5/31/2022
6/2/2002

6/30/2022
8/31/2022

TPMIC_Cold|

TPMIC_ColdBOOT 5 = 16.3 — 30.3ms

00T 4= 10.8 — 24.8ms

TPMIC_ColdBOOT 6 = 24.8 — 38.8ms

Tsoc_uo = 0.0us

Tsoc_us = 8.5ms
|

Tsoc_ua=13ms

| 6—20ms max

: el
/

[

~2V_i }

TVSYSOVP_INT _ |
—>

|

Input safety FET “Fail-Safe Test” (fault
detection check) w/ ZOOuF:On VCCA

1

[
|
|
f
I
|
L
|
|
|
|
L
|
f
|
|
Il
|
|
|
|
|
Set by Tigist = 1.8ms max
f
|
|
Il
I

: {INT_REF_CLKLDO 4 o max |
- ST T
—1 ________ 11 |
| Il |
| I
| I | |
| | | TNLIMLANOS , oms max : |
| i ! |
: ____________ | _ TBOOT_LBIST : :
[F==mmm= ) T
: S J [
| | ' |
| . |
__________________________ 5 __s_nt‘s_Fﬂ_a;(:—__f\/;A_\Ti{EN___—: SoC Pwr-Up Seq captured in NVM settings Tsoc pwk up = 13ms max, 12ms mig
[ Wait for Enable* | |~ Executing Power Up Sequence ]L "~ OscStablizing _
SRR | e i i et Osc Stablizing
I * NVM defined, ! | |
| time can vary ' :
| | | |
| | | -
| | | |
T f T |
| | | |
| | | !
' I |
— I
NO SUPPLY BOOT BIST STANDBY X SoC ACTIVE

By  Desc

BMc Initial capture of PMIC & SVS device initialization sequences vs SoC power up seq & release to active operations.

BMc Updated SVS operation & added SVS PG set-up time margin calculations to ensure positive margin wrt
PMIC’s GPIO unmasking for MAIN & MCU_PWRGRP_PG/IRQn signaling at cold power up seq

BMc Updated following 3 PMIC & SVS power seq review

BMc Updated 1. Functional opr of SVS device begins after OTP, BIST & 12C Addr completion (i.e. Pwr Seq timer, LF VMON)
2. Auto-Mask opr to includes masking of IRQn & SLEEPn pins and aligns to 1x Pwr Seq timer reg value

BMc Increased Auto-Mask elapsed time-out from 5 to 15ms to ensure no false positives

BMc Added “PMIC_ColdBOOT_#" power up step elapsed time stamps wrt VSYS_3V3 ramping up vs SoC PORz release to

V0.27 11/20/2024| BMc

TPMIC_ColdBOOT_7 = 29.3 - 43.3ms

begin system SW boot.

1. Updated PMIC PN NVM revision from v4 to v5

2. Added PFSM’s 1% state “Wait for Enable” that is NVM defined, NVM 133A requires 5.5ms max for capturing desired
PDN settings based upon VCCA input voltage auto-detecting 3.3 or 5V

Work-In-Progress

Autp-Mask active during Pwr Seq timet = 15ms

OPEN DRAIN /

Tsys=~100ms

Pulled hilt;h & remains high (‘Nhile Auto-Mask is set high

\IRQn output unmasked
I

SLE:EPn ignored durind power up seq timeout

OFF X otpLoap&ecc X | BIST =8 - 9ms X oee: SVS Active
T f T T
Tsvs=0ms Tsvs = 2mMs | ! Tsvs=  Tsvs= | Tsvs =
| ! 10.0 - 11.0ms 10.5—-11.5ms 25.5-26.5ms
! 1 min-max  min-max | min - max

Tsvs = 3ms min
No PMIC LBIST,
TUO =0.0us

Tsvs = 5Ms max

PMIC LBIST,
TUO =0.0us

Tsvs = 11.0ms min
No PMIC LBIST & fast clk,
TU3 =~8.0ms min, pwr seq done

Tsys = 13.5ms max
PMIC LBIST & slow clk,

TU3 = 8.5ms max, pwr seq done

i
Tsvs = 18.0ms max
PMIC LBIST & slow clk,

TU4 = 13ms max, SoC starts opr

|

T

I

! 1

f -
| XSLEEPn input unmasked
]

!

|

f

I

I

I

SVS IRQn Opr Margin = Auto-Mask timeout — Last supply ramp-up
SVS nom & PMIC nom:
16 — (8.5+0.5) = 7.0ms (positive margin needed)

Tsvs = 15.0ms min
No PMIC LBIST & fast clk,
TU4 = ~12ms min, SoC starts opr

SVS min & PMIC max (+/-5% OTP/NVM times):
15.2 — (9+0.5) = 5.7ms (positive margin needed)



