
Rev Date By History
V0.1 3/12/2021 BMc PDN Diag updates:

1. Initial capture J721S2 Leo + Tulip PDN-6A/I6A from AEP EVM Dual Leo2 + Hera1 Interim PDN-0A v1.1

V0.2 11/03/2021 RE 1. Added Dual Voltage LDO for compliant, high-speed SD Card operation
2. Added proposed SK Edge board 1st Stage power conversion with Enable Logic Test Automation block.
3. Captured initial system power seq timing diagram

V0.3 11/04/2021 BMc 1. Updated Flex LP8733 Orderable PN (OPN) & PMIC block symbol with OTP ID = 0x4E
2. Labelled power resources for alignment to PDN analysis & easy reference to system pwr seq timing 
3. Added Notes & potential AND gate logic on SOC_PWR_EN control signal

V0.7 3/17/2021 BMc 1. Changed 1st stage pre-regulator control signal from VSYS_1V8_PG (pulled up to VSYS_3V3) to VSYS_1V8
2. Updated VDA_LN_1V8 power rail name to VDDA_1V8 to align with SCH net name
3. Updated title to “AM68x” & from PDN-6B to PDN-6H to align with AM68x Power Solutions app note (SLDA060) that defines consistent PDN-ID scheme based upon power rail mapping across all PDNs
4. Updated power seq timing by 

A. Changing control signal name from SYS_EN to SYS_MCU_EN in order to match SCH net names. 
B. Adding “room temp, bench measurements” from power seq verification scope captures.

V0.8 3/23/2023 BMc Updated for a few power seq bench meas for clarification on  VSYS_3V3, VSYS_5V0, VDD_SD_DV & PORz.

V0.9 3/29/2023 BMc Updated power down Time Stamp #2 from 1.0ms to 2.5ms to align with AEP EVM & DM timing.

V0.10 10/14/24 BMc Updated PDN & Pwr Seq diag titles & SoC block from “TDA4VE” to “AM68”

V0.11  8/7/25 BMc    Updated PDN’s power mapping to supply VDD_MCU & VDD_MCU_WAKE1 from VDD_CORE_0V8 power rail while keeping LP8733 Buck0 as source for VDDAR_MCU, VDDAR_CPU & VDDAR_CORE.
Updated Pwr Seq diagram to changed power rail name from VDD_MCU_0V85 to VDD_RAM_0V85 and move VDD_MCU & VDD_MCU_WAKE1 input supplies to VDD_CORE_0V8 rail. 
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Features Supported :
1. J721S2 Superset Use-Case Performance with 2.0GHz clock and Peak Power est.
2. Supports J721S2 Junction Temperature (Tj) up to 105C
3. 32Gb LPDDR4 Memory, Dual 32b Interfaces at 4266MTs
4. Supports both 3.3V and 1.8V digital IO

V0.1 10/27/2021 BMc 1. Initial capture detailed PDN-6A/I6A

V0.2 11/03/2021 RKE 1. Added Dual Voltage LDO for compliant, high-speed SD Card operation

V0.3 11/04/2021 BMc 1. Updated Flex LP8733 Orderable PN (OPN) & PMIC block symbol with OTP ID = 0x4E
2. Labelled power resources for alignment to PDN analysis & easy reference to system pwr seq timing 
3. Added Notes & potential AND gate logic on SOC_PWR_EN control signal

V0.4 11/11/2021 RKE 1. Updated both block diagram, title, and notes base on Bill’s feedback.
V0.5 11/30/2021 RKE 1. Updated part numbers, I2C addresses, updated filters
V0.6 12/02/2021 RKE 1. Updated LP8733 Pin name error

V0.7 3/17/2021 BMc 1. Changed 1st stage pre-regulator control signal from VSYS_1V8_PG (pulled up to VSYS_3V3) to VSYS_1V8
2. Updated VDA_LN_1V8 power rail name to VDDA_1V8 to align with SCH net name
3. Updated title to “AM68x” & from PDN-6B to PDN-6H to align with AM68x Power Solutions app note (SLDA060) that defines consistent 
PDN-ID scheme based upon power rail mapping across all PDNs

Flex PMIC, PN LP87334ERHDR-Q1 (TI OTP ID = 4E)

Tulip Buck, PN TPS62873Y1QWRXSR
Tulip Buck, PN TPS62872Y1QWRXSR

5. Includes capacity on IO rails to support variety of peripherals (xSPI Flash, eMMC, etc)
6. Supports UHS-I compliant SD cards (Dual-Voltage IO)
7. High Secure/Field Securable Device Support 
8. No Low/Partial Power Modes Support (MCU-only, Retention, etc)

VDD_IO_3V3

LPDDR4
64Gb, 32b, 4266MHz

PN: MT53E2G32D4DT-046
vdd1

vddq I/O Buffer

vdd2 Core 2 & Input Buffer

Core 1

Low VDO, 300mA LDO         
TLV73318P-Q1 (WSON-6/SOT23-5)

EN (VIH > 0.9V; VIL < 0.35V)

VIN (1.4 - 5.5V) VOUT (1.8V)
Dropout 270mV max  @ 300mA, Vo = 3.3V

VDD_CPU_AVS

VDDA_0P8_DSITX_C

VDDA_0P8_USB

VDDA_1P8_CSI_RX

VDDA_1P8_SERDES
VDDA_1P8_DSITX

VDDA_1P8_USB

VSYS_3V3

VDDA_ADC_1V8

VDD_DDR_1V1

VMON3_IR_VEXT1V8
VMON4_IR_VEXT1V8

VMON6_IR_VEXT0V8
VMON5_IR_VEXT3V3Buck0

 0.7 < Vo < 3.36V @ 3A max
Vsteps = 20, 5, 10mV

2.8 < Vin < 5.5V

Buck1
 0.7 < Vo < 3.36V @ 3A max

Vsteps = 20, 5, 10mV

Dual Buck & LDO PMIC
LP87334ERHDR

LDO0
0.8 – 3.3V @ 0.3A max

Vstep = 100mV;  Vdo = 0.2V @ Iomax

2.5 < Vin < 5.5V

LDO1
0.8 – 3.3V @ 0.3A max

Vstep = 100mV;  Vdo = 0.2V @ Iomax

2.5 < Vin < 5.5V

2.8 < Vin < 5.5V

Vdo min = 0.8V

Vdo min = 0.8V

OTP ID = 0x4E
Proc = J721S2

EN
GPO
CLKIN/GPO2

INTn

PGOOD

 I2C (ADDR = 0x60)

Buck1
 0.4 < Vo < 3.35 @ 12A max

2.7 < Vin < 6V

12A, I2C Cntl, Step-Dn Cnvtr
TPS62872Y1QWRXSR

EN (VIH > 1.0V) (OD) PG
I2C (ADDR = 0x40 per VSEL)

Buck1
 0.4 < Vo < 3.35 @ 15A max

2.7 < Vin < 6V

15A, Step-Dn Cnvtr
TPS62873Y1QWRXSR

EN (VIH > 1.0V) (OD) PG
I2C (ADDR = 0x43 per VSEL)

AM68 (J721S2) Processor

EMIF Core & IO

SDRAM Supplies
vdds_ddr

Compute AVS Supply

vdda_1p8_csirx

Compute Cluster

Core Logic

1.8V Analog PHY Supplies

vdda_3p3_usb
3.3V Analog PHY Power Supplies

vdds_mmc0 MMC0

Dual Voltage (1.8/3.3V) Digital I/O Supplies

1.8V Digital I/O Supplies

vdd_core

vdd_cpu

vddshv5 MMC1 I/O

vpp_core

vddshv2 General I/O

vpp_mcu

vdda_1p8_serdes4,2:0
vdda_1p8_dsitx

ALZ Pkg: 23mm sq, 0.8mm pitch, 770 ball, FCBGA

Compute Cluster RAMvddar_cpu

SRAM Supplies
Core Logic RAMvddar_core

Core Supply

EMIF Clockvdds_ddr_c1:0

vdda_0p8_serdes1:0
vdda_0p8_serdes_c1:0

vdda_0p8_dsitx
vdda_0p8_dsitx_c

vdda_0p8_csirx1:0

vdda_0p8_usb

vdda_osc1
1.8V Analog CLK & PLL Supplies

vdda_pllgrp13:0
vdda_temp4:0

HS USB1 PHY

vddshv0 General I/O

1.8V EFUSE Supplies

vdda_1p8_usb

POK

0.8V Analog CLK, PLL & DLL Supplies

vdda_0p8_dll_mmc0
vdda_0p8_pll_ddr1:0

0.8V Analog PHY Supplies

Main Daisy Chainvdd_wake0
POK

Safety Island Controller Supplies
Safety Micro-Controller

Safety Micro-Controller RAMvddar_mcu
vdd_mcu

Safety Island Analog Supplies
Safety MCU PLLsvdda_mcu_pllgrp0
Safety MCU Temp Sensorvdda_mcu_temp
Safety MCU ADC vdda_adc1:0
Safety MCUvdda_por_wkup
Safety MCUvdda_wkup

Safety MCU Wkup IO, Gen IOvddshv0_mcu
Safety Island IO Supplies

Safety MCU Flash IOvddshv1_mcu
Safety MCU RGMII IOvddshv2_mcu

Safety Island Control Signaling

MCU_PORz [Cold Rst]
(vdda_wkup)

MCU_SAFETY_ERRORn
(vdda_wkup)

PORz [Cold Rst]
(vdda_wkup)

[Wrm Rst] MCU_RESETSTATz
(vddshv0_mcu) 

WKUP_I2C0_SCL/SDA
(vddshv0_mcu) 

MCU_RESETz [Wrm Rst]
(vddshv0_mcu) 
RESET_REQz [Wrm Rst]
(vddshv0_mcu) 

POK

POK

POK

POK

VMON4_IR_VEXT1P8POK

VMON1_ER_VSYSPOK-UV

VMON3_IR_VEXT1P8
VMON2_IR_VCPU

POK

VMON5_IR_VEXT3P3

POK

Safety MCU daisy chainvdd_mcu_wake1

PMIC_POWER_EN1
(vddshv0_mcu) 

VMON6_IR_VEXT0P8
POK

MCU Processor Domain

Main Processor Domain

H_WKUP_I2C0

VSYS_3V3

VDDA_1V8

Buck1
 0.6 < Vo < 5.5 @ 1A max

2.75 < Vin < 6V

1A, Step-Down Converter
TPS62811-Q1

EN (VIH > 1.1V)
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VSYS_1V8
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EN_CORE_CPU
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H_PORz_1V8

H_MCU_INTn_1V8

VDD_IO_1V8

POK

Dual 200mA LDO         
TLV7103318 (SON, 6)

                    Vo1, 3.3V @ 0.2Amax
  

Vo2, 1.8V @ 0.2Amax
VIN (2.0 - 5.5V)

EN1 (Vih > 0.9V)

EN2 (Vih > 0.9V)

VDA_LN_1V8
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‘Bleed’ Resistor
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Enable Logic
Test Automation

(Always-On)

3v3 Buck 
Regulator

(TPS62177)

VMAIN_3V3

SYS_EN SYS_EN
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V0.10 10/14/24   BMc    Updated PDN diag to show SoC block from “TDA4VE” to “AM68”
V0.11 8/7/25        BMc    Updated power mapping to supply VDD_MCU & VDD_MCU_WAKE1 from 

      VDD_CORE_0V8 power rail while keeping LP8733 Buck0 as source for 
      VDDAR_MCU, VDDAR_CPU & VDDAR_CORE.

VDD_CORE_0V8



VSYS_3V3
Dscrt: LM5141, Base Bd

(Cntrl = SYS_EN) 

xi_osc0

Valid Config on 3.3V GPMC IO
sysboot[15:0]

H_XI_OSC0

H_SYSBOOT[15:0]

AM68 SK Edge AI - Flex + Tulip PDN-6H
Rev Date By Desc
V0.1 11/11/2021 RKE Initial capture of pwr seqs beginning with with Bill’s comments..

V0.7 3/15/2023 BMc Changed control signal name from SYS_EN to SYS_MCU_EN in order to match SCH net names. 
Added room temp bench measurements from power seq verification scope captures.

V0.8 3/23/2023 BMc Updated for a few power seq bench meas for clarification on  VSYS_3V3, VSYS_5V0, VDD_SD_DV & PORz.

V0.9 3/29/2023 BMc Updated power down Time Stamp #2 from 1.0ms to 2.5ms to align with AEP EVM & DM timing.

V0.10 10/14/24 BMc Updated PDN diag to show SoC block from “TDA4VE” to “AM68”

V0.11    8/7/25 BMc Updated Pwr Seq diagram to changed power rail name from VDD_MCU_0V85 to VDD_RAM_0V85. 
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MCU’s Power ON Reset released after all SoC voltages are energized & stable.
H_MCU_PORz_1V8
 LP8733 PMIC
(GPIO_2 = GPO, OD, Low -> High, 11000us, NA)

vddshv0_mcu, vddshv2_mcu, 
vdda_3p3_usb, vddshv0, 

vddshv2
Digital 3.3V IO Domains / Input for System Regulators

vddshv5 Digital 3.3V/1.8V IO SDCard IO Domain

vdda_mcu_pllgrp0, vdda_mcu_temp, vdda_adc_mcu, vdda_por_wkup, 
vdda_wkup, vdda_1p8_csirx, vdda_1p8_usb, vdda_1p8_dsitx, 
vdda_1p8_serdes, vdds_osc1, vdda_pllgrp6:0, vdda_temp3:0

Digital 1.8V IO Domains / Ext SDRAM’s VDD

T = ~100us / interval

VDD_SD_DV
Dscrt: TPS7103318
(Cntrl = SYS_EN) 

VSYS_1V8
Dscrt Buck: TPS62811 

(Cntrl = VDA_LN_1V8)    

TU0 = 0.0ms

VDDA_1V8
LP8733 PMIC 
(LDO_1, 0.3A, 1.8V, 0us, 15mV/us)

Main 1.8V Analog PLL and DLL Domains

VPP_EFUSE_1V8
Dscrt LDO: TLV73318P-Q1 
(Cntrl = EN_EFUSE_VPP)                

vpp_core, vpp_mcu

TU1 = 1.0ms

VDD_CPU_AVS 
TPS62872 PMIC 
(Buck_1, 12.0A, 0.8V, 1000us, 1ms/0.7 – 1.3ms)                          

vdd_cpu Main Compute AVS Domain

VDD_CORE_0V8
TPS62873 PMIC 
(Buck_1, 15.0A, 0.8V, 1000us, 1ms/0.7 – 1.3ms)      

vdd_core, vdd_wake0, vdda_0p8_serdes, vdda_0p8_serdes_c,
vdda_0p8_dsitx, vdda_0p8_dsitx_c, vdda_0p8_csirx, vdda_0p8_usb

vdd_mcu, vdd_mcu_wake1

VDD_RAM_0V85 
LP8733 PMIC 
(Buck_0, 3.0A, 0.85V, 3000us, 7.5mV/us)

vddar_mcu, vddar_core, 
vddar_cpu, Main Core & Compute SRAM Array Domain

VDA_DLL_0V8
LP8733 PMIC 
(LDO_0, 0.5A, 0.8V, 1000us, 15mV/us)

TU2 = 3.0ms

mcu_porz, porz

TU3 = 11.0ms

J7ES Voltage Domains:

T = ~100us / interval

TD1 = 0.5ms

TD2 = 2.5ms

TD3 = 3.0ms

TD4TD0 = 0.0ms

3.3V / 1.8V

1.8V

1.8V

0.8V => AVS

0.8V

0.8V

0.85V

1.8V

SYS_MCU_EN
Dscrt: Logic, Base Bd
(Cntrl = dscrt_logic) 
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EN_LM5141_ON
Dscrt: Logic, Base Bd
(Cntrl = dscrt_logic) 

VDD_DDR_1V1
LP8733 PMIC 
(Buck_1, 3A, 1.1V, 3000us, 7.5mV/us)                     

LP4 = vdds_ddr, vdds_ddr_c, DDR: VDDQ Main EMIF IO & Clk Domains / Ext SDRAM’s VDDQ 1.1V

TDLY1 = Tdelay_+ Tramp = 130us + 120us (= 250us)

EN_EFUSE_VPP
J721S2 SOC
(GPIO = GPO, PP, Low, No transition) 

vddshv1_mcu, vdds_mmc0, 
DDR: vdd1

3.3V

5.0V

3.3V

3.3V

xi_osc0

sysboot[15:0]

vpp_core, vpp_mcu

mcu_porz

TU1 = 1.0ms TU5 = 11.0ms

TD1 = 0.5ms

TD45 = 10ms

1.8V

Not included in Power sequence**

SoC 
Voltage Domains:Board Power & Logic Nets:

Legend:
System Time
Measured Time (~Ta = 25C)
Device Time
Board Power Rail – Active State       / Control Signal Nets / SoC voltage domains
Power Resource 
NVM Settings, Pwr Rsc: (Resource, Current Capacity, Boot Voltage, Delay After Enable [us], Slew Rate [mV/us])

       GPIO Rsc: (GPIO# = Function, Ref Voltage, Output Buffer Type, Logic @ T=0, Elapsed Time [us], Logic @ elapsed time)

# Indicates signals &/or power rails that transition during power sequences

1#

3#

4#

5#

6#

8#

9#

10#

NVM Settings, Pwr-Up SeqPower 
Rail
Count:

Verified per NVM file

Not included in Power sequence**

Main 0.8V Analog PLL and DLL Domains

Digital 5.0V for System Regulator(s)
VSYS_5V0
Dscrt: LM61460, Base Bd 
(Cntrl = SYS_EN) 

2#

TD2 = 2.5ms

7#
Main Core Logic Domain

EN_CORE_CPU
LP8733 PMIC
(GPIO_1 = GPO, PP, Low -> High, 1000us, NA) 

VIO_IN = 3.3V

vddshv0_mcu, vddshv2_mcu, 
vdda_3p3_usb, vddshv0, 
vddshv2

vddshv5

vddshv1_mcu, vdds_mmc0, 
DDR: vdd1

vdda_mcu_pllgrp0, vdda_mcu_temp, vdda_adc_mcu, vdda_por_wkup, 
vdda_wkup, vdda_1p8_csirx, vdda_1p8_usb, vdda_1p8_dsitx, 
vdda_1p8_serdes, vdds_osc1, vdda_pllgrp6:0, vdda_temp3:0

vdd_cpu

vdd_core, vdd_wake0, vdda_0p8_serdes, vdda_0p8_serdes_c,
vdda_0p8_dsitx, vdda_0p8_dsitx_c, vdda_0p8_csirx, vdda_0p8_usb
vdd_mcu, vdd_mcu_wake1

vddar_mcu, vddar_core, vddar_cpu,

vdda_0p8_pll_ddr, vdda_0p8_dll_mcu0

LP4 = vdds_ddr, vdds_ddr_c, DDR: VDDQ 

vdda_0p8_pll_ddr, 
vdda_0p8_dll_mcu0

TDLY3

TDLY1

TDLY3 = Tdelay_+ Tramp = 100us + 1300us (=1400us)

TU1 = 1000us

TU2 = 3000us

TPG

TD0 = 0.0us

TDLY5 = Tdelay_+ Tramp = 120us + 115us (= 235us)

TDLY6 = Tdelay_+ Tramp = 120us + 150us (= 270us)

TDLY2 = Tdelay_+ Tramp = 470us + 200us (= 670us)

TDLY4 = Tdelay_+ Tramp = 130us + 60us (= 190us)

TDLY2

TDLY4

TDLY5

TDLY6

TU2 = 11000us

TINT1 = 500us

TD3 = 3.0ms

Flex PMIC, PN LP87334ERHDR-Q1 (TI OTP ID = 4E)

Tulip Buck, PN TPS62873Y1QWRXSR
Tulip Buck, PN TPS62872Y1QWRXSR

11#

May have additional delay of 0.7ms to 1.2ms from enable to LP8733 start, depending on device initialization

TU-1 = -6.72ms

136us

481us 1.14ms

1.04ms

1020us

1040us

1070us

1070us

3120us

3160us

200us

200us

TDLY3

1.04ms

520us

3120us

5.92ms

6.56msTRAMP = 5.36
TDLY = 1.36ms

TRAMP = 5.24TDLY = 1.48ms
V = 4.64V

V = 3.3V

TRAMP = 1.6msTDLY = 3.3ms

TDLY = 6.72ms

11.1ms 0ms

22ms


