Date Rev By History

Original AM69 SK’s PROC154E1/E2/E3_SCH with PDN-3H.1
V0.6 10/12/2022 BMc Initial capture 178454 EVM Single Leo Dual HCPS PDN-3H.1 derived from PDN-3H v0.6 with following changes:
1. Removed In-line Safety FET to reduce cost & area
2. Removed Safety Voltage Supervisor
3. Removed Load Switch supplying VDD _I0_3V3 to SoC and updated Note 2.
4. Add SEL_3V3_1V8n control signal to PMIC’s GPIO6 from SoC GPIO to provison LDO2 to supply dual VIO for SD card HSD-I operation

V0.7 10/31/2022 BMc Added optional “PCle3_M2_SUSCLK” signal to be sourced from PMIC’s GPIO5 using Oohm resistor and Note #13 description.
Updated PDN title.

Latest AM69 SK’s PROC154E4_SCH with PDN-3H.IN v0.25
V0.25 7/23/2024 BMc Updated to latest 133A NVM v5 features and PDN changes by copying in J78454 EVM PDN-3G v0.25 and applying all mods/revs as shown above for v0.6 & 0.7.

Recommended PDN-3H.IN v0.32 for all new designs
9/3/2024 BMc Updated detailed Notes & PMC GPIO8 by adding optional PCle3_M.2_SUSCLK interface signal and note.

10/14/2024 BMc Updated PDN diag title & SoC block from J784S4” to “AM69”

V0.32 6/24/2025 BMc 1. Updated HCPS buck ENABLE inputs to more accurately show required 20k resistor located in-line to voltage translator output.
2. Updated Note 9's example #2 text & diag to show 20k resistor in-line with buck’s ENABLE inputs.



Leo PMIC-A, PN TPS6594133ARWERQ1 (TI PN ID = 1, MP Buck Rails = 3, PG2.0 NVM ID = 13 rev 2)

Legen
Power Rails <Pwr Rail Name> Control Signals: <Signals >
PDN base General cntrl & logic @ Note items

MCU Only/Island

GPIO Retention

DDR_Retention (aka S2R)

End Product option

Peripheral loads (SW config’d after boot)

(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

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) An end product’s Functional Safety desired ASIL target may require monitoring key "safety critical” power rails (i.e. VSYS_3V3 input, key SoC supplies) that could cause severe system
failures. This 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_LPDDR4_1V8.

2) Load Switches (LdSw) in-line with VSYS_3V3 can optional be removed to reduce PCB area & BOM cost depending upon an end product’s system operation & desired features.

Reasons to remove load switches from 3.3V power rails:

A) No latent fault protection is desired that could isolate any or all 3.3V SoC input supplies from a 1% power stage fault resulting in damage to SoC.

B) No system low power modes of operation (i.e. MCU Only, DDR Retention or GPIO Retention) are desired.

C) Full SoC PDN system power up & down sequences can be synchronized with enabling & disabling of the 12 power stage suppling VSYS_3V3 input.

D) Enabling & disabling of SoC PDN must be executed with 15 power stage to avoid partially powering SoC for extended time periods that can negatively impact POH reliability.
Reasons to use 3.3V load switches on 3.3V power rails:

A) Latent fault protection from 1% power stage that can avoid damaging SoC is desired.

B) Any one of the possible system low power modes of operation (i.e. MCU Only, DDR Retention or GPIO Retention) is desired.

C) Independent SoC power supply sequencing by PMIC resources ensures correct system start-up & shut-down timing delays per NVM settings.

D) Uncontrolled energizing of SoC 3.3V supplies is not recommended since this will partially power SoC for extended time periods that can negatively impact POH reliability.

6) SoC devices come in two types: General Purpose (GP) & High Security (HS). All GP devices can leave the VPP domains unconnected per DM. Pre-programmed 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-EP, 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 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 2.01/F removes a discrete LDO & VSYS_SV 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 VDDSHVS5 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_I0_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) A discrete FET with low VGS (EVM uses industrial temp grade FET for low Vth) or single channel, voltage translation IC (automotive Q1 grade) can support low VIH needed to ensure a

logic  high level output will result with an input min 0.76V (-5% supply tol). If using SN74AXC1T45-Q1, please add a discrete FETs for an open-drain interface needed to interface with
“MAIN_PWRGRP_IRQn” net.
Examples shown below:

EVM Discrete FETs w/ low Vth Auto Q1, Single Ch, Voltage Translator w/ FETs for open-drain interface

= 5

VCCA_3v3

= VDA_DLL_0V8

on sN7aaxcITdS a1 =

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_0V8 rails account for more than 70% of
VCCA_3V3 worst case load currents.

11)

12) An optional “User I/F Push-Button” can be connected to PMIC GPIO_4 since a PMIC wake-up function & signal is not needed due to removal of all low power mode features. SW.
must write to PMIC to reassign GPIO 4's function to a GPI if this optional User I/F signal is desired.

13) An optional “PCle3_M2_SUSCLK” signal can be sourced from PMIC’s GPIO if needed for PCle add-on cards in low power sleep modes. If ever used, system SW is needed to reassign GPIO8 function
to CLK320UT to support this mode of operation. GPIOB is used as a PMIC Resource Selection control signal which is pulled high to 3.3V supply during power up seq to direct PMIC resources to be|
configured for “Grouped PDN Type”. After power up & system boot, GPIOS function can be reassigned as needed.

Feature Removals

HS SoC EFUSE Programming

Compliant, USB 2.0 data eye

Compliant, High-Speed SD Card

DDR Retention low power mode

MCU GPIO Retention low power mode.

Main GPIO Retention low power mode

HCPS-A & B, Tulip PN TPS62873Y1QWRXSRQL1 (15A PN ID = 3, Jacinto? Family ID = Y1)
Safety Voltage Supervisor, PN TPS389006004RTERQ (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. a. Not a Functional Safety capable sys
b. Grouped Main & MCU power rails (no supply FFI)

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

Leo + 2x Hi

VSYS_3V3 VCCA_3V3_CPU_AVS

VCCA_3V3_CORE

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, 1indep pwr rail & discrete LDO needs Vin = 5V)
c. HS SoC Efuse programming on-board (needs 1 indep pwr rail & 1 cntrl signal)

VCCA_3v3

VCCA_3V3_CPU_AVS
AR AR,
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gh-Current Pwr Stages(HCPS) PDN-3H.1
(Power Rail & GPIO Mapping Overview)

VDD_CPU_AVS

Existing AM69 SK’s PDN-3H.1

V0.6

10/12/2022  BMc

1. Removed In-line Safety FET to reduce cost & area
2. Removed Safety Voltage Supervisor

3. Removed Load Switch supplying VDD_IO_3V3 to SoC and updated Note 2.

4. Add SEL_3V3_1V8n control signal to PMIC's GPIOG from SoC GPIO to provison LDOZ to supply dual VIO for SD card HSD-I operation
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Initial capture J78454 EVM Single Leo Dual HCPS PDN-3H.1 derived from PDN-3H v0.6 with following changes:

Added optional “PCle3_M2_SUSCLK” signal to be sourced from PMIC's GPIOS using Oohm resistor and Note #13 description.
Updated PDN title.
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Modular PDNs support flexible feature sets
Power Resource & New Supply Mappings
Power Rail Removals
Discrete LDO SoC: VPPs => No connects
VPP_EFUSE_1V8
Discrete LDO SoC: VDDA_373_USB => fitered VDD_I0_3V3
VDA_USB_3V3
Discrete LDO SoC: VDDSHVS =>VDD_I0_3V3 or VDD_I0_1V8
VDD_SD_DV.
Discrete LDO LPDDR4: VDD1 => VDD_I0_1V8
VDD1_DDR_1v8
Discrete LDO Isolated MCU & Main PDN Schemes:
VDD_MCU_GPIORET_OVS | SoC: VDD_MCU_WAKEL => VDD_MCU_OVES
Grouped MCU & Main PDN Schemes:
SOC: VDD_MCU_WAKEL => VDD_CORE_0VS
Discrete LDSW Isolated MCU & Main PDN Schemes:
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Power Rails <Pwr Rail Name> Control Signals: <Signals > Note items

PDN base General cntrl & logic

MCU Only/Safety Island (Italic = SW config’d after boot) 0On-Chip “Pwr OK” Monitors (OV & Uv)

PDN base cntrl

Func Safety

MCU Only/Island

GPIO Retention
DDR_Retention (aka S2R)
End Product option
Peripheral comps
Debug/Development option

GPIO Retention

DDR_Retention (aka S2R)

End Product option

Peripheral loads (SW config’d after boot)

On-Chip “Pwr OK” Monitors (UV only)

Provisioned In-Line Supply Filter

High-lighted diagram changes

Tx@ 0o

Not Applicable notes have “Greyed out” text

Notes:
1) An end product’s Functional Safety desired ASIL target may require monitoring key "safety critical" power rails (i.e. VSYS_3V3 input, key SoC supplies) that could cause severe system
failures. This 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 (.e. load switch Vo = VDD_IO_3V3). The following SoC Main &
SDRAM domains are classified as non-critical & do not require direct monitoring: VDDSHVS5 (SD Card), VPP_CORE, VPP_MCU, VDDA_3P3_USB & VDD1_LPDDR4_1V8.

12) Load Switches (LdSw) in-line with VSYS_3V3 can optional be removed to reduce PCB area & BOM cost depending upon an end product’s system operation & desired features.
Reasons to remove load switches from 3.3V power rails:

A) No latent fault protection is desired that could isolate any or all 3.3V SoC input supplies from a 1% power stage fault resulting in damage to SoC.

B) No system low power modes of operation (i.e. MCU Only, DDR Retention or GPIO Retention) are desired.

) Full SoC PDN system power up & down sequences can be synchronized with enabling & disabling of the 1% power stage suppling VSYS_3V3 input.

D) Enabling & disabling of SoC PDN must be executed with 1 power stage to avoid partially powering SoC for extended time periods that can negatively impact POH reliability.
Reasons to use 3.3V load switches on 3.3V power rails:

A) Latent fault protection from 1% power stage that can avoid damaging SoC is desired.

8) Any one of the possible system low power modes of operation (i.e. MCU Only, DDR Retention or GPIO Retention) is desired.

©) Independent SoC power supply sequencing by PMIC resources ensures correct system start-up & shut-down timing delays per NVM settings.

D) Uncontrolled energizing of SoC 3.3V supplies is not recommended since this will partially power SoC for extended time periods that can negatively impact POH reliability.

13.2) PMIC NVM Rev2 & 3 changes are listed below. There are EVM board SCH/BOM impacts, see 178454 _EVM_..._PDN-3Av0.19 for details.
1. PMIC VCCA input voltage level auto-detection that enables 1x PMIC PN to support PDNs using either 5V 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 BuckS for peripheral devices that can be enabled after boot)

3.3) PMIC NVM Rev 4 & 5 have been optimized for end product production flow by enabling Watch Dog Timer to support Fusa by default, see 78454_EVM_..._PDN-3A v0.20 & up & PROC141E5_SCH for
details. GPIOS 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_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 1 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 activities.
14) GPIO Retention (aka GPIO_RET, I0_RET, IO 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_0V8 supplying MCU'’s VDD_MCU_WAKE1 for MCU’s 0.8V wake-up logic
2. VDD_GPIORET_IO_3V3 supplying MCU’s VDDSHV0_MCU for MCU’s 3.3V IO 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_WAKE1n (= SoC’s Open-Drain
PMIC_WAKELn, 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 |0 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) DR Retention (aka DDR_RET, Suspend-to-RAM, S2R) low power mode requires;
AP

6) SoC devices come in two types: General Purpose (GP) & High Security (HS). All GP devices can leave the VPP domains unconnected per DM. Pre-programmed 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-EP, fixed 1.8V TP$73118-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 2.0 I/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 1/F removes a discrete LDO & VSYS_SV 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_5V input but will restrict data rates to standard 12Mb/s with VIO = 3.3V.

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 A single channel, voltage translator (SN74AXC1T45-Q1) that is automotive AEC-Q100 qualified, gradel for -40 to +125C operation could be used as an alternative.
#3 If using AEC-Q100 translator for interfacing to discrete TPS6287xY1-Q1 buck’s “ ’ bi-di I pin, a FET stage (Ex 3, shown below) is needed to provide an
open-drain interface connection to “MAIN_PWRGRP_IRQn” net. This allows a buck converter to pull-low the “MAIN_PWRGRP_IRQn” net After buck is enabled if a fault should occur resulting in
the buck asserting the EN/Status pin low.

Examples: #1- Discrete FETsw/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

B ™ "MAIN PWRGRP IRQn"
VDD_MCU_OVBS  VCCA_3V3 VDALDLL OVE  VCCA_3V3

EN_WKLG_VDD.
>

= -3 Oh SN74AXCITAS-QL on sn7aaxcaTasQL -1

(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: NVMFSACOSN) 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_OVS rails account for more than 70% of
VCCA_3V3 worst case load currents.

11)

12) The OR gate function enabling the discrete LDO supplying 1.8V to LPDDRA VDDI (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: [ T Iz

13) An optional “PCle3_M2_SUSCLK” signal can be sourced from PMIC's GPIO8 if needed for PCle add-on cards in low power sleep modes. If ever used, system SW is needed to reassign GPIO8 function
to CLK320UT to support this mode of operation. GPIO8 is used as a PMIC Resource Selection control signal which is pulled high to 3.3V supply during power up seq to direct PMIC resources to be
configured for “Grouped PDN Type”. After power up & system boot, GPIOB function can be reassigned as needed.

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 Su

orted (EVM Max Features

(All SoC PN variants: AM69x; PDN-3x.”IN variant” with | = Industrial, N = No Functional Safety)

AMG69 SK Leo + 2x High-Current Pwr Stages(HCPS) PDN-3H.IN v0.25

1. SoC performance: Max 2.0GHz clock with SERDES interfaces operational
2. No Functional Safety, 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

5. Signaling Levels: MCU & Main Dual VIO

6. Low power modes:

Common Processor Bd

(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

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

LDO needs Vin = 5V)

c. HS SoC Efuse programming on-board (needs 1 indep pwr rail & 1 cntrl signal)

45A HCPS - A

Stackable, Fast Converter
|Stackable, Fast Converter

Stackable,
[TPS62873Y:
vevs_ava 27 <Vin< 6V

VSYS_5V0

VsYs_3v3

VDA_DLL_0v8

VCCA_3v3

®
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VSYs_5v0
[
15 Stage
VSYS_3v3_som
Power
Conversion

50C_PWR_EN

VS¥s_10_1v8

User I/F
Push-Button

@
vsvs 3v3

@

VSYS_3V3

H_WKUP_12C0

50080t 13,008 40

VDA_PLL_1V8
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Grio_1 ourrva)
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1_s0C A

GP103_Fs our v = 670 g, coaavou 0oren)
o 5T 67, ERR,_SoC s, 5.

400k D)

PMIC_GPIO_4

(GP10_FS our ) - 670, coxsarour oo/e!
-G s, LP_WKUP (/400K PO}

GPI05._FS our (1) - GPO, Scx s (00/PP w 400K PO
v o - PD)

H_SEL_SDIO_3V3_1V8n

osc4 _H_SEL_SDIO_3V3_1V8n__{GPIOG_FSour - GPO soNTa-som 0D/7P waok 7o)
Sutchor n T 6 S e PPPDI > GP )
"‘/2 Pin Header H_MCU_SAFETY_ERRN__[GPpI0_7 our{wo)= ceo, oo/ee)
wiimper | g 2\” SW-1 e U,
o= B GD
C EN_GRP_PDN___[Ghi0 8 ourivo) - o, secuour cucscur o/l
O— E— T T Y
WDOG Disable . EN_3V3_VIO ep0)
SW1/impr = Closed/Shorted. 5 & 77 s =
VSYS_3v3
14) PMIC 133A Rev 2 & higher supports “PDN Configuration Control” operation as follows: DSCRT_PWRGRP_IRQN__GPI0_10 0ut vl « 0, sticcuxour, cuazout (oore)
During the first ~3ms of the SoC power up seq, before the VDA_DLL_0V8 rail is energized FLT 4800k B
and enables CPU & CORE discrete bucks, the MAIN_PWRGRP_IRQn net must be held H_SOC_PORz_1V8_[Gpi0_11 ourivo) - cr0, nRSTOUT So€ 00/)
below PMIC’s input VIL max to ensure PMIC will latch a low logic level. This directs = Ly
VDA_PLL_1V8

PMIC’s boot-time configuration to support “Isolated MCU & Main” PDN-3A thru -3F
schemes by:

a) Creating 2x “MCU & SoC Power Groups” internal to PMIC for proper FuSa

response by PFSM actions whenever any faults within either the MCU &/or Main (aka
50C) power rails

b) Including BuckS to be energized during power up seq).

For “Grouped MCU & Main” PDN-3G thru -3M schemes, a pull-up resistor to VCCA_3V3 is
connected to GPIO_8 to ensure a high logic level is latched by PMIC. This directs PMIC's
boot-time configuration to support Grouped MCU & Main PDN schemes by:

a) Creating 1x “MCU Power Group” internal to PMIC for proper FuSa response by PFSM
actions whenever any faults within either the grouped MCU & Main power rails

b) Excluding BuckS from being energized during power up seq so that it can either be left
unused without any board components or enabled by SW after boot for peripheral loads.

The Safety Voltage Supervisors (SVS-A & -B) IRQn pins, PMIC's GPIO_10 and all discrete
power resources all connect to a new net “DSCRT_PWRGRP_IRQn” that gives Fusa
coverage for all power rails sourced from discrete power resources. The PMIC continues
to treat GPIO_10 input as “MCU_PWRGRP_IRQn” (legacy net name from PDN-3A
scheme) which is the 1x PMIC internal power group for Grouped PDN schemes. The
internal “MCU_PWR_GRP” will now comprehend both PMIC internal power resources &
external discrete power resources. A fault on any of these resources will cause PMIC to
shutdown all supplies as desired per Fusa requirements.

Modular PDNs support Flexible Feature Set Reductions

Power Resaurce & New Supply Mappings
Power Rail Remavals
T Discrete LDO
VPP EFUSE_1V8

Feature Removals

HS SoC EFUSE Progear SolC: VPPs <> No connects

Compliant, US& 2.0.d SoC: VDDA_3P3_USB =» ltered VDD_IO_3v3

Compliant, High-Speed SO Card So: VDOSHVS. > VDO_10_3V3 ar VDD_10_1v8

VDD_SD_DV

DDR Retention low power made Discrete LDO LPDDRS; VD1 => VDD_I0_1V8
VOO1_DOR_1VE

MCU GPIO Retention low power mode  Discrete 160 isolated MCU & Main PDN Schemes:

VOD_MCU_GFIORET_OVE  Sol: VDD_MCL_WAKE1 = VDD_MCU_OVES

Grouped MCU & Main PON Schemes:
SoC: VDD_MEU_WAKE] > VDD_CORE_OVE

Discrete LDSW.
VDD_MCU_GPIORET_3V3

Isolated MCU & Main PDN Schemes:
SoC: VDDSHVD_MEU => VDD_MCUIO_3V3 or
VDD_MCUIO_IVE

Grouped MCU & Main PON Schemes:
SoC: VDDSHVO_MCU => VDD_I0_3V3 or

VDD 10 1v8
Discrete SVS PMIC: GPIO_10 pulled-up 1o VCCA_3V3
Main GPID Retention low power mode  Discrete 10O, Sol: VDD_WAKEQ => VDD_CORE_OVE

VDD_GPIORET_OVS
Discrate LOSW SoC: VDDSHV2 =>VOD_I0_3V3 ar VDD_IO_I¥8
VDD_GPIORET_3v3

Discrete SVS PMIC: GPIO_10 pulled-up 10 VCCA_3V3

SoC Input Supply to Powar Rail Groupings vs PDN Low Powar Mods Features

atures Isolated MCU & Main PDN Power Rails
VDD_MCU_OVSS_ VDD_CORE 0vE___ VDD_MCUIO_3V3__ VDD_I0_1VE VDD _j0_3v3
vdd_meu
Standard Operation veddar_me vdd_core dshv0,_me vilds_mme) V0
&MCU Only vdd_meu wakel  vid_wakeo wadshv_meu DOR: w1 vddshu2
vdd_meu
veldar_meu vid_core vidshd mcu vdds_mmed vddshio
DR Retention vdd mes wakel  udd_waked whdsh2_mes vadshd
d_mews
vddar_meu ved_ecre vdds_mmen vdeshuo
‘GPIO Retention-HCU & Main idshv2_meu DOR: vdd1
vdd_mey
veldar_mcu vdd_core vdds_mmed vddshu
GPIO Retention-MCU vdd_wakeo vidsh2_meu 0R: vdd1 vddsha
vid_meu
viidar_meu vid_core ddshv_meu vdds_mmed vidshv
‘GPIO Retention-Main via_meu_ wakel vadshv2_meu DOR: w1

Notes:
1) Power rail names shown in "ALL CAPITAL LETTERS
2} SoC input supplies shown in "alllower case letters”

VD1 DOR

DDR: ueld1

ved_meu_wal
vdd_wakeO

vdd_meu_wakel

vad waked

>> = SW commands req'd to reassign GPIO pin

VDD_GPIORET Ovi VDD_GPIORET_3V3

kel vddshvO mey
vddshy2

vedshvO_mey

vadsh2

H_SEL_SDIO_3V3_1V8n

function after SoC BOOT per board design needs.

VSYS3V3  VSYs_3v3

EN_3V3_VIO

DSCRT_PWRGRP_IRQn

‘SN74LVC1G97-Q1

DSCRT_PWRGRP_IRQn

o
ERSTATOS

HCPS_A_CPU_PG

0.4<Vo<335V @ 15A
Avsiis/2./s/tomusteps) | |
T

Fast Converter
1-Q1
Bucki]!

:l VDD_CPU_AVS

NOTE: Latest SK PROC154E4 implements PDN-3H.IN v0.25

Date

Desc

V0.25 6/24/2024 1. Updated PMIC 133A NVM rev to v5 per RTM planned revision and GPIO8 & 9 interface signals.
2. Updated detailed Notes & PMC GPIO8 by adding optional PCle3_M.2_SUSCLK interface signal and note.
10/14/2024 3. Updated PDN diag title & SoC block from J78454” to “AM69”

9/3/2024

VSYS_3V3

Vs¥s_3v3

H_WKUP_I2C0

o il veErf] A

[ oo ]

(FIaTePrEre T

S|

30AHCPS-B
[Stackable, Fast Converter |

[Stackable, Fast Converter
[TPS62873Y1-Q1

27<Vin<6v

Bucki]
04<vo<335v @ 3Amarly |

% EEEn

VDD_CORE_0V8

VsYs_3v3

H_WKUP_12C0

H_MCU_i2c0
H_MCU_PORz_1V8

H_MCU_RESETz

ALY Pkg: 31mm

AMG69 Processor

MCU Processor Domain
Safety Island Control Signaling
WKUP_I2C0_SCL/SDA

59, 0.8mm pitch, 1414 ball, FCBGA

PMIC_POWER_EN1,
shvo_meuf

(idshvo_meu)
MCU_PORz [caia
(véda wkuy

MCU_2C0_SCL/SOA

MCU_RESETZ (Wim ft]

{vddshv0_mau

VICU_SAFETY_ERRORN|
(vdds i

TWim Rst] MCU_RESETSTATZ|

(vddshuo_meu)

]

H_PMIC_PWR_EN1

H_MCU_SAFETY_ERRn

—_—

H_MCU_RESETSTATz

VMONL ER_VSYS

VSYs_3v3

VDD_CPU_AVS
VMON3_|R_VEXTIV8

_VVONS_IR_VEXT3V3 __

o LMung [SYNC VSYS_3v3 (vddshv0_mecu)
Dsczr(; ::n;e;l; L'R:S ST u . H_SOC_PORz_1v8 BOR (Cola R
WP [ o koot H_SOC_RESET._RE NESET
H_WKUP_I2C0 s ] . 1 _SOC_f _REQz RESET_REQz (Wrm Rstl | (oK) VMONA_IR_VEXT1PS [«
e (vddshvO_mcu)
oL 1 PMIC WAKELN s G ) VMONS_IR_VEXT3P3
[Sc o0 i (vddshvo_meu)
Safety Island Controller Supplies
VDD_CORE_0V8 S
meu
VDDAR_MCU_OVES
vdd_mcu_wakel lsafety MCU Wake Logic
Safety Island i
VDA_PLL_1V8 Y
— _meu_pligrp0 [safety Mcu PLLs
vdda_meu_temp. Isafety MCU Temp Sensor
vdda_por_wkup(PoR) [safety Mcu
VDDA_ADC_1V8 vdda_wkup [safety MCU
— 1_adc1:0 [safety MCU ADC
svs 3v3 Safety Island 10 Supplies
l—»vuushm,mcu q@ [safety MCU Wkup 10, Gen 10
VDD_10_1v8 | _mcu lsafety MCU Flash 10
VSYS 3V3 mcu | satety Mcu oMo
Leo PMIC - A Main Processor Domain
[Processor PMIC — Power Rss| (D [P——
[TPS6594133A-Q1 MM =34 fer — Lq i“’““‘“—
[2:6<Vin<5.5V (Fsw dependent] 3 VOD_DDR_1v1 vdd_wakeO [Main Wake Logic
f—>| 1-Phase:Vo=03: S Compute AVS Supply
VDD_CPU_AVS
v ssa o omw e | [Compute ister
[26<Vin<5.5V (Fow dependent]  Bucka) SRAM Supplies.
]  1-Phase: Vo =0.3-3.3V avsis/i0/20mv), 3.5A 2 VDDAR_CORE_OV8S core D) [core Logic Ram
—cpu mpute Cluster
i o Buck VDD_RAM_OVSS S
L VDD_DDR_1V1
[Multi-ph: 0319V, 3.5/} —= ;_ddr | [EMF core & 10
““"‘"p: 5"\5‘”’:;‘;‘:"‘” i Ead VDD_IO_1V8 vdds_ddr_c3:0 | e clock
> iPhase: Vo 0333V aswaniom,
e ion. o 0.8V Analog CLK, PLL & DLL Supplies
VDA_DLL_OV8
:u | _0p8_pll_ddr3:0 | [
uc
R s moucammil vida_0p8_d1_mmed | |
0.8V Analog PHY Supplie
T <Un VR oS5V 1501 VDA PHY_1v8 VDDA_0P8_CSIRX e "?' =
V004330 omn ypas 00 VDDA 0P8_DSITX 098 csin
12<Vin<VCCA55V BYPASS LDO2| VDD_SD_DV_PMIC VDA OPB_DSITY_C ,oni,:s:x {
e PASS LD VDDA OP8_SERDES T
T3 <V cvecRars sV 100: VDA DLL 0v8 oA o7 STRDES € dda_0p8_serdesd,
] voso04-33 Bypass, 500mA| Voon Ors Use vdda_0p8_serdes_c4,2:0)
22 <Vin<VCCAOr 5.5V Do VDA PLL1VE 0P8 Vdda_0p8_usb T
T Plvo-12-33 Low Noise, 300m [} VDDA_0P8_UFS I
Vin=Vsvs TooVINT| TRhaic,
Vo = 1.8V(n oof VDA PLL 1V8 1.8V Analog CLK & PLL Supplies
oscl
ligrp:
mpé:0
1.8V Analog PHY Supplies
VDDA_1p8_CSI_RX
T _1p8_csirx
VDDA_1p8_DSITX
VDDA_1P8_SERDES Ll ‘
175 18 _serdest, 2.0
VDDA_1P8_USB =
R _1p8_usb
VDDA_1P8_UFS s
3.3V Analog PHY Power Supplies
P
= VDDA_3b3_USB )_3p3_usb HS USB182 PHY
Vo0 10 18 1.8V n::"r;l’ o SupplleT —
Vsvs_3v3 Dual Voltage (1.8/3.3V) Digital 1/0 Supplies
T General /0
.
vop_sp_py "PJuddshvz } r:?:clllfloo
—"\N\l—J Vpp_MCU 1.sv:‘rcusz Supplies
: VPP CORE_ [*PE=E 1
vop_
Power Ma signaling
DDR_RET3:0 'SOC_SAFETY_ERRORN|
% oS DoR) ggshv0)
PMIC_WAKEOn [wrm Rst] RESETSTAT? |
(vddshv2) {vddshvO)]
l B35 oo oA
'DDR4
64Gb, 32b, 4266MHz
N: 46
vDD_10_1v8
core. ]
oi D0-F [©) ¥0D_DOR_11 Core 2.8 Input Bufter|
iscrete LDO - vdda__[)/0 Buffer ]
[Low V5o, 300mA LDO
Vsvssvo [TLV73333P-Q1 WSON-6/SOT235)|  yo s 3vs

f o oot 279 mas @ 500mn vo 3.3
*{i EN o <ozsn

EN_SD_3v3

VSYS_5V0

H_SEL SDI0_3v3_1v8n
|_tseLspio 33 tven

®

H_EN_EFUSE_VPP

H_SOC_SAFETY_ERRn

H_RESETSTATZ

VN (1.4 -5.5V) Vour (3.3V)|

Discrt LDO - E
[bual 200mA LDO
1V7103318-Q1
ENL (V> 0.5V

VDD_SD_DV_DSCRT

Vo1,3.3V @0
Vin (2.0-5.5V)

VSYS_3V3

H_EN_EFUSE_VPP

Vo2, 18V @ 0.2Amax]
03

Discrete LDO - G

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

VPP_EFUSE_1V8

[Octal SPI FLASH

Only one Boot Flash is selectable at any time.

[Octal SPI, DDR, One NAND Flash
[1Gb/128MB, Auto -40 < T4 < +105C
W3SNOLIWTBAG

!

[512Mb, 200Mbs,
[S28HS512TGABHMO10

Ve veca[core 0 (.87 350 | TR NN,

AEC-100 Grade 1

Vi

s

eMmC

Vs¥s_3v3

DD_I0_1v8,

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

[NAND Core & 1/0 (3:3V, ~120ma)
[eMMC Core & 1/0 (1.8V, ~140mA)

VsYs_3v3
DD_I0_1v8,

[Universal Flash Storage (UFS)
[Managed NAND

13268, 1166MB/s, 2.7-3.6V, UFS 2.1, -25 t0 +85C
[THGAFBGBT23BAIL




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

MCU Only/Safety Island

GPIO Retention

DDR_Retention (aka S2R)

End Product option

Peripheral loads (SW config’d after boot)

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

Func Safety

MCU Only/Island

GPIO Retention
DDR_Retention (aka S2R)

End Product option l
Peripheral comps
Debug/Development option

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

-==<- Provisioned In-Line Supply Filter

High-lighted diagram changes

Not Applicable notes have “Greyed out” text

Notes:

1) An end product’s Functional Safety desired ASIL target may require monitoring key "safety critical” power rails (i.e. VSYS_3V3 input, key SoC supplies) that could cause severe system
failures. This 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_LPDDR4_1V8.

2) Load Switches (Ldsw) in-line with VSYS_3V3 can optional be removed to reduce PCB area & BOM cost depending upon an end product’s system operation & desired features.
Reasons to remove load switches from 3.3V power rails:

A) No latent fault protection s desired that could isolate any or all 3.3V SoC input supplies from a 1% power stage fault resulting in damage to SoC.

B) No system low power modes of operation (i.e. MCU Only, DDR Retention or GPIO Retention) are desired.

€) Full SoC PDN system power up & down sequences can be synchronized with enabling & disabling of the 1% power stage suppling VSYS_3V3 input.

D) Enabling & disabling of SoC PDN must be executed with 1% power stage to avoid partially powering SoC for extended time periods that can negatively impact POH reliability.
Reasons to use 3.3V load switches on 3.3V power rails:

A) Latent fault protection from 1% power stage that can avoid damaging SoC is desired.

B) Any one of the possible system low power modes of operation (i.e. MCU Only, DDR Retention or GPIO Retention) is desired.

el SoC power supply by PMIC resources ensures correct system start-up & shut-down timing delays per NVM settings.

D) Uncontrolled energizing of SoC 3.3V supplies is not recommended since this will partially power SoC for extended time periods that can negatively impact POH reliability.

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 5V 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 z
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)

part of

13.3) PMIC NVM Rev 4 & 5 have been optimized for end product production flow by enabling Watch Dog Timer to support FuSa by default, see 178454_EVM
details. GPIO9 has been used to support multiple interface signals as listed below.
A) DISABLE_WDOG (optional): PMIC latches logic level at GPIOS 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 1% 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 activities.
14) GPIO Retention (aka GPIO_RET, IO_RET, 10 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_0V8 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
C) PDN system exits GPIO_RET state upon receiving logic toggles on SoC's MCU monitored 0 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 = 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 SN74LVCIGO7DRLI (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
solate 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.

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

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

6) SoC devices come in two types: General Purpose (GP) & High Security (HS). All GP devices can leave the VPP domains unconnected per DM. Pre-programmed 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-EP, fixed 1.8 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_5V input as preferred for optimal USB 2.0 data eye mask performance. If USB 2.0 I/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 s 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.

Leo PMIC-A, PN TPS6594133ARWERQL (TI PN ID = 1, MP Buck Rail
HCPS-A & B, Tulip PN TPS62873Y1QWRXSRQ1 (15A PN ID = 3, Jacinto? Family ID = Y1)
Safety Voltage Supervisor, PN TPS389006004RTERQ1 (OTP ID = 004 = new common PN for use with Jacinto7 78454 PDN-3A scheme)

3,PG2.0NVM ID = 3ARev 5)

AMG69 SK Leo + 2x High-Current Pwr Stages(HCPS) PDN-3H.IN v0.32

(All SoC PN variants: AM69x; PDN-3x.”IN variant” with | = Industrial, N = No Functional Safety)

Features Supported (EVM Max Features):
1. SoC performance: Max 2.0GHz clock with SERDES interfaces operational
2. No Functional Safety, 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
5. Signaling Levels: MCU & Main Dual VIO

6. Low power modes:

Common Processor Bd

(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)
c. HS SoC Efuse programming on-board (needs 1 indep pwr rail & 1 cntrl signal)

VCCA_3v3

Note: All new product designs should align to PDN-3H.IN v0.32 or latest version.

Desc

V0.32 6/24/2025| 1. Updated HCPS buck ENABLE inputs to more accurately show required 20k resistor located in-line to voltage

VDA _DLL_0V8 1 EN_BUCKS
®

VSYS_5v0 VSY5_5v0
[
1st Stage
VSYS 3V3_SOM VSYS_3V3
Power
Conversion
50C_PWR_EN

VSYs_0_1v8

User I/
push-Button

@

H_WKUP_12C0

OVPGDRY vs!

. 1261 s

et o)

5008 0, 19,808, 48

070 o vcch) EN_DRV]

v o -

(GP10_2 0ur(vo)- o, SDA_12€2/500. 30 (0D/pe)

o, asTouT o0
1262 5P, e, Wk (5PUPPD)

H_SOC_SAFETY_ERRn _ [

PMIC_GPIO_4

103
AT -G, NERR_SoC. astsc,

(GPIOA_FS 0uT v = o, coaaeout o)
TG -G st

WKUP1 /400K PD)

[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 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 GPIOB (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 GPIOB net from “floating” above GPIO's VIH min level when

VDA_DLL_0V8 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 2A 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

1 VDA DLL OV8  VCCA_3V3 f

1" “MAIN_PWRGRF_IRQn" MIAIN_PWRGRP_IRQ
VDA_DLL 0V8

VCeA_3v3

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

PMIC’s boot-time configuration to support “Isolated MCU & Main” PDN-3A thru -3F

schemes by:

a) Creating 2x “MCU & SoC Power Groups” internal to PMIC for proper FuSa

response by PFSM actions whenever
S0C) power rails

b) Including BuckS to be energized during power up seq).

For “Grouped MCU & Main” PDN-3G

connected to GPIO_8 to ensure a high logic level is latched by PMIC. This directs PMIC's
boot-time configuration to support Grouped MCU & Main PDN schemes by:

a) Creating 1x “MCU Power Group” i
actions whenever any faults within ei
b) Excluding BuckS from being energ
unused without any board componer

The Safety Voltage Supervisors (SVS-

power resources all connect to a new net “DSCRT_PWRGRP_IRQn” that gives FuSa
coverage for all power rails sourced from discrete power resources. The PMIC continues
to treat GPIO_10 input as “MCU_PWRGRP_IRQn” (legacy net name from PDN-3A

scheme) which is the 1x PMIC intern:
internal “MCU_PWR_GRP" will now

external discrete power resources. A fault on any of these resources will cause PMIC to

shutdown all supplies as desired per

any faults within either the MCU &/or Main (aka

thru -3M schemes, a pull-up resistor to VCCA_3V3 is

nternal to PMIC for proper FuSa response by PFSM
ither the grouped MCU & Main power rails

ized during power up seq so that it can either be left
nts or enabled by SW after boot for peripheral loads.

A &-B) IRQn pins, PMIC's GPIO_10 and all discrete

al power group for Grouped PDN schemes. The
comprehend both PMIC internal power resources &

FuSa requirements.

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: NVMFSACOSN) 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)

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 signa Ly 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) An optional “PCle3_M2_SUSCLK” signal can be sourced from PMIC's GPIOS if needed for PCle add-on cards in low power sleep modes. If ever used, system SW is needed to reassign GPIOS function
to CLK320UT to support this mode of operation. GPIOS is used as a PMIC Resource Selection control signal which s pulled high to 3.3V supply during power up seq to direct PMIC resources to be
configured for “Grouped PDN Type"’. After power up & system boot, GPIOS function can be reassigned as needed.

P10 Ratantion-Main

Modular PDNs support Flexible Feature Set Reductions

Feature Removals

5 SoC EFUSE Programming

Compliant, US8 2.0 data ey

Compliant, High Speed SO Card
DOR Retertion low power mode

MCU GPIO Retention low power made

Main GPIO Rete

jon fow power mede

Standard Operation vidar mey
&MCU Only vid_meu_wakel
veld_me
vildar_mea
DDR Retention vdd_meu_wakel
ved_meu
veldar_meu
GPIO Retention-MCU & Main
vdd_meu
vdar_mey
P10 Retention-MCU
veld_meu
vedar_meu

vdd_meu_wakel

Note

Power Resource &
Power Rall Removals
Discroto L0 SoC: VPPs =» Noc
WPP_EFUSE_1VE
Discrete LDO
VDA_USB_3V3

Discrete LDO
VOD_SD_DY

Discrete LDO
WDD1_DDR_1vé
Diserete LDO
WDD_MCU_GPIORET_0V8

New Supply Mappings

SoC: YDDA_3P3_USH => filterod VOD_ID_3V3
$0C; VDDSHVS => VOD_IO_3V3 or VOD_I0_IV8
LPDDR4: VD1 => VOO_I0_1V8

Isolated MEU & Main PON Schemes:
SOC: VDD_MCL_WAKE] => VDD_MCU_0VSS

Grouped MCU & Main PON Schemes:
SoC: VDD_MCU_WAKE => VDD_CORE_OV8

Disere

LDSW solated MCU & Main PON Schemes
VDD_MCU_GPIORET_3V3

SoC: VDDSHVO_MCU -> VDD_MEUI0_3v3.or
YOD_MEUI0_1v8

Grouped MCU & Main PON Schemes:
S0C: VDDSHVO_MCU =>¥DD_IO_3V3 of
D 8

Diserete SVS
Discrete LDO
VDD_GPIORET_OV8

PMIC: GPIO_10 pulled-up to VECA_3v3
SoC: VDD_WAKEO => VDD_CORE_OV8

Discreto LDSW So
VOD_GPIORET 33

VDDSHY2 => VOD_I0_3V3 or VOD_I0_1V8

Discrete SVS PMIC: GPIO_10 pulled-up to VECA_3V3

50C Input Supply to Powar Rail Groupings vs PDN Low Power Moda Features
Isolated MCU & Main PDN Power Ralls
oo, V3 Vo1

o_3vs
wid_core vddshvo_mey wdds_mmc0 vddshvO
wid_waked vddshvz_meu DOR: vdd1 vddshv2
vdd_care vddshvd_meu wlds_mme0 weldshv
vid_wakeQ vdshva_meu vddshv2
vid_care wds_mmeo veldshvQ
vadshva_meu DOR: vdd1
vdd_core dds_mmcd) vddshvO
vad_waked vddshv2_meu DDR: vad L veldshv2
wid_core vdshv0_meu wadds_mmc0 vddshvO
vddshv2_meu DDR: vl

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

DOR; vid1

VsYs_3v3 VsYs_3v3 GPIOS_FS OUT {VINT) = GPO, SCLk_sPMI (00/PP w 400k PD)
o
[ 2 P H_SEL_SDIO_3V3_1VBn _ [ GoioR_FSatn = GPO S o (0B wi00kPo)
__ T T T - waurk PO s P
Lo esder H_MCU_SAFETY_ERRn (G0 7 urrver= . 00r7
w/ Jumper w2\ s T *|wwn-conerR_mcy,
o— @
E EN_C DN GPIO_8 0uT (VD)= G#O, SYN cua20uT (0/PP)
o— E— R VT S P
WDOG Disable 8= CLK320U EN_3V3_VIO GPIO
Wi/t~ osedhorted SUSCLsignalng - ost oroy
Vs¥s_3v3
14) PMIC 133A Rev 2 & higher supports “PDN Configuration Control” operation as follows: DSCRT_PWRGRP_IRQn [ GpI0_10 007 (vo)= 600, Stecorr, cozout ¢
During the first ~3ms of the SoC power up seq, before the VDA_DLL_OVS rail is energized e L U ORE
and enables CPU & CORE discrete bucks, the MAIN_PWRGRP_IRQn net must be held H_SOC_PORz_1V8 _[Gpio_11 o1t ver-cr mRSTOUT_So€ 0D
below PMIC’s input VIL max to ensure PMIC will latch a low logic level. This directs Do —
VoA PUL_1v8

>> = SW commands req'd to reassign GPIO pin
function after SoC BOOT per board design needs.

id_meu_wakel
vdd_waked

vdd_mew_wakel

vdd_waked

vadsO_mou
vidshv2

vdshO_meu

vddsh

VSYs_3v3

H_SEL_SDIO_3V3_1V8n

EN_3V3_VIO

translator output.

2. Updated Note 9's example #2 text & diag to show 20k resistor in-line with buck’s ENABLE inputs.

45A HCPS - A
Stackable, Fast Converter
Stackable, Fast Converter
[Stackable, Fast Converter
[TPS62873Y1-Q1
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L "1 ‘ — 2CAdDR <00 AMG69 Processor
STRC OUT s - ALY Pkg: 31mm sq, 0.8mm pitch, 1414 ball, FCBGA
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