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J722S EVM Burton PMIC + Orchid HCPS PDN-7G
(All SoC PN variants: TDA4AEN/VEN)

(Power Rail & GPIO Mapping Overview)

VDDA_DLLMMC_0V85
VDDA_SERDES_0V85

VDA_DDR_PLL_CORE
VDA_USB_CORE

VDA_CDSI_CLK_CORE

VDD_CORE

VDD1_DDR_1V8

VDD_DDR_1V1

VDD_RAM_0V85

VDA_PHY_1V8

VSYS_3V3

H_MCU_SAFETY_ERRn

H_PORz_OUT

H_MCU_RESETSTATz

SAFETY_ERRORn

MCU_PORz_1V8

MCU_INTn_1V8

VMON1_ER_VSYS

VSYS_3V3

VDA_CDSI_CORE

1

VPP

VDD_IO_1V8

1

VDD_SD_DV

Features Supported (EVM Max Features):
1. SoC’s 4x A53s clock at 1.4GHz with SERDES operational per “EVM” use case

(EVM UC combines FCD + CMS use cases)
2. Functional Safety: ASIL-B capable system 
3. SDRAM: 1x EMIF with LPDDR4 (32Gb, 4x Die, 32b, 4000MTs, VIO = 1.1V)
4. Flash: Octal SPI or NOR-Flash for boot & eMMC for mass storage
5. Dual Voltage Signaling: Dual VIO (3.3/1.8V)
6. Low power modes: 

a. Partial IO Retention
b. Partial IO + DDR Retention 

V0.22  10/10/2023 BMc     1. Updated Single Bit Dual Supply Ti-State buffer PN interfaced to PMIC’s GPIO6 per SCH

V0.23  12/8/23             BMc 1. Added power mapping R-Muxes labels (PM-#) to identify population options for alternative power maps supported by SoC
01/10/24 2. Updated Pwr-Mux (PM) resistor Ref Des #s to align with released vE1 assignments     

Burton PMIC-A, PN TPS6522311-Q1 (3.5A bucks; 223 = ADC & 221 = No ADC;  NVM ID = 11, NVM Rev = 0)
HCPS, Orchid PN TPS62875B2QWRZVRQ1 (PN ID = 5 for 20A max Io, Jacinto 7 PN = B2)

7. End Product Options: 
a. Compliant high-speed UHS-I SD Card 
b. Best Effort USB 2.0 data eye (analog filter VDD_IO_3V3 to reduce noise for better eye)

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

VDD_CORE_P

1

VDD_CORE

LPDDR4
64Gb, 32b, 4266MHz

PN: MT53E2G32D4DE-046
vdd1

vddq I/O Buffer

vdd2 Core 2 & Input Buffer

Core 1

VDDA_SERDES_CLK_0V85

VDA_CDSI_1V8

VDA_SERDES_1V8
VDA_OLDI_1V8

VDD_IO_3V3

VDD_DDR_1V1

VMON2_IR_VEXT1V8

VMON3_IR_VEXT3V3

VDDA_3P3_USB

HCPS: Orchid 20A Buck-A

Buck
 0.4 < Vo < 1.675V @ 20A max

AVS(1.25/2.5/5.0mV steps)

2.7 < Vin < 6V

Stackable, Fast Converter
TPS62875B2-Q1

EN/STATUS 
(VIH > 1.05V)

MODE/SYNC
PG (OD)

VSEL 
(Boot Volt/I2C Addr)

FSEL 
(Fsw: 1.5 – 3.0MHz)SYNC_OUT

I2C (Addr: 0x44 - 47)

VCCA_3V3

 6.2K
Boot V = 0.85V
I2C ADDR = 0x44

HCPS_VSEL

 0-ohm
FSW = 2.25MHz

HCPS_FSEL
WKUP_I2C0

EN_CORE_BUCK

EN_CORE_BUCK HCPS_EN

eMMC
16GB, NAND 128Gb, AEC-100 Grade 2 
MTFC16GAPALBH-AAT

VCC

RSTn

VCCQ eMMC Core & I/O (1.8V, ~140mA)

NAND Core & I/O (3.3V, ~120mA)
VSYS_IO_1V8

Only one Boot Flash is selectable at any time.

VDA_PLL_1V8

Octal SPI, DDR, One NAND Flash
1Gb/128MB, Auto -40 < TA < +105C 
W35N01JWTBAG
VCC, VCCQ

RESETn

Core, IO (1.8V, 35mA)

Octal SPI FLASH
512Mb, 200Mbs, AEC-100 Grade 1
S28HS512TGABHM010

RESETn

VCC, VCCQ Core, IO (1.8V, 156mA)

VSYS_3V3

PG_VDD_CORE_3V3
10K 

PMIC: Burton 

VSYS_3V3

Processor PMIC – Power Rscs
TPS65223/22111-Q1 
(3.5A Bucks1&2)

LDO2
Vo = 0.6 – 3.3V (50mV steps) 

(Bypass 200mohm) LDO mode, 400mA

1.5 < Vin < VCCA or 5.5V

LDOVINT
Vo = 1.8V(Internal LDO)

Vin = VCCA

Buck3
1-Phase: Vo = 0.5-3.3V (25/50mV), 2A

Buck4
1-Phase: Vo = 0.5-3.3V (25/50mV), 2A

Buck2
1-Phase: Vo = 0.5-3.3V (25/50mV), 3.5A

Dual-Ph: 3.0<Vin<5.5; Vo = 0.5-1.2V, 3.5A/Ph

Buck1
1-Phase: Vo = 0.5-3.3V (5/10/20mV), 3.5A

Dual-Ph: 3.0<Vin<5.5; Vo = 0.5-1.2V, 3.5A/Ph

3 < Vin < 5.5V 

3 < Vin < 5.5V

3 < Vin < 5.5V

3 < Vin < 5.5V

LDO3
Vo = 0.6 – 3.3V (50mV steps) 

(Bypass 200mohm) LDO mode, 400mA

1.5 < Vin < VCCA or 5V

 LN LDO1
Vo = 1.2 – 3.3V, (50mV steps) 

(Bypass 1ohm) LDO mode, 300mA

2.2 < Vin < VCCA or 5.5V

OTP v1
ES1.0

MCU_INTn_1V8

PMIC_LPM_EN0 (MCU_GPIO_22, 
vddshv_CANUART domain)

TDA4AEN (J722S) Processor

1.1V, EMIF Core & IOvdds_ddr

vdda_1p8_csi_dsi

0.75/0.85V, Core Logic

1.8/3.3V Dgtl, GEMAC IO

1.8V Analog PHY Supplies

vdda_3p3_usb1:0
3.3V Analog PHY Power Supplies

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

vdd_core

1.1V, EMIF Clock

vddshv2

1.8/3.3V Dgtl, Dual V, CANUART IO

vpp

0.85V Fixed SRAM & Analog PHY Supplies
Fixed 0.85V, SRAM Logic

Core Supplies

vdds_ddr_c

1.8V Analog CLK & PLL Supplies

vdda_pllgrp5:0
vdda_temp2:0

3.3V Anlg, USB PHYs

vddshv0

1.8/3.3V Dgtl, GPMC IO

1.8V EFUSE Supply

vdda_1p8_oldi

PORz_OUT
(vddshv0_mcu) 

MCU_PORz [Cold Rst]
(vdds_osc0 [1V8]) 

MCU_ERRORn
(vddshv_mcu) 

MCU_RESETSTATz
(vddshv_mcu)  

MCU_I2C0_SCL/SDA
(vddshv_mcu) 

WKUP_I2C0_SCL/SDA
(vddshv_mcu) 

MCU_RESETz [Wrm Rst]
(vddshv_mcu) 
RESET_REQz [Wrm Rst]
(vddshv0) 

vddr_core

vddshv1

RESETSTATz
(vddshv0)  

vddshv5
vddshv3

1.8/3.3V Dgtl, General IO

vddshv6

vddshv_canuart
vddshv_mcu

VMON_VSYS

VMON_1P8_SOC

VMON_3P3_SOC

POK

POK

POK

1.8/3.3V Dgtl, QSPI/OSPI Flash IO

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

0.75/0.85V, CAN UART Core Lgcvdd_canuart

DRAM Supplies

0.75/0.85V, CSI & DSI PHYsvdda_core_csi_dsi
Core Analog PHY Supplies

0.75/0.85V, USB PHYvdda_core_usb1:0
0.75/0.85V, DRR Deskew PLLvdda_ddr_pll0

0.75/0.85V, CSI & DSI PHY CLKsvdda_core_csi_dsi_clk

1.8V Anlg, Temp Snsrs

1.8V Anlg, PLLs

Fixed 0.85V, PCIe & USB3 SERDESvdda_0p85_serdes
Fixed 0.85V, PCIe & USB3 SERDESvdda_0p85_serdes_c

Fixed 0.85V, MMC DLLvdda_0p85_dll_mmc0

1.8V Anlg, CSI & DSI PHY

1.8V Anlg, OLDI LVDS IO

vdda_1p8_serdes
vdda_1p8_usb1:0

1.8V Anlg, PCIe & USB3 SERDES

1.8V Anlg, USB PHY

1.8/3.3V Dgtl, SD Card/MMC2 IO

1.8/3.3V Dgtl, SD Card/MMC1 IO

1.8V Dgtl, Efuse Prgm’ng 

1.8/3.3V Dgtl, Dual V, MCU IO

1.8V Digital I/O Supplies
1.8V Dgtl, MMC IOvdds_mmc0

Blue Text: Differences vs AM62P

VDA_USB_1V8

Fixed 0.85V, MMC Core Logicvdd_mmc0

vdda_mcu 1.8V Anlg, MCU

vdds_osc0 1.8V Anlg, Low & High Freq OSC0

VDA_PLL_1V8

VDD_IORET_CORE

VDD_IO_1V8

PMIC: Burton 

Single Load Switch
TPS22965-Q1

Vout
(4A, max)

Vin
ON
(Vih > 1.2V)

VSYS_3V3

6Dscrt LDSW - A

Processor PMIC – Digital PFSM,
Control IOs, VMON
TPS65223/22111-Q1 (ADC/No ADC)

GPIO2 OUT (VIO) = GPO (OD/PP) 
IN (VINT) = GPI, SCL_I2C2/CS_SPI, TRG_WDOG, nSLEPP1 (400k PD) 

EN / PB / VSENSE

GPIO3 OUT (VIO) = GPO (OD/PP) 
IN (VINT) = GPI, VMON1_m, PB, nSLEEP1 (400k PU/PD or HiZ)

GPIO4 OUT (VIO) = GPO (OD/PP) 
IN (VINT)  = GPI, VMON2, nSLEEP1, ADC_IN  (400k PU/PD or HiZ)

GPIO5 OUT (VINT) = GPO  (OD/PP) 
IN (VINT) = GPI, WKUP, SYNCCLKIN, ADC_IN  (400k PU/PD or HiZ) 

GPIO6 OUT (VINT) = GPO  (OD/PP)

IN (VINT) =GPI,nSLEEP2,nERR_MCU,WKUP,SYNCCLKIN (400k PD) 

VMON1 
(Vin = 0.5 to 3.34V, S-Ended to AGND, or Diff to VMON1_m)

 nRSTOUT (OD) 

I2C1 (VIO)

(ADDR = 0x48, 49, 4A & 4B) EN_DRV (10k to VIO) / nINT (OD)

OTP v1
ES1.0

VMAIN_SENSE

VSENSE threshold = 1.20V +/- 10%
VSENSEmax >1.32V needed for startup
VSENSEmin < 1.08V for earlier warning shut-down.

VINPUT

3

PMIC_EN_VSENSE

GPIO1 OUT (VIO) = GPO, SDA_I2C2/SDO_SPI, nINT (OD/PP) 
IN (VINT) = GPI, nSLEEP2 w MASK Enable (400k PD or HiZ) 

    (RS3)   VCCA

VIO

MCU_I2C0

MCU_PORz_1V8

WKUP_I2C0

WRM_RSTz

MCU_WRM_RSTz

VSYS_IO_3V3

H_RESETSTATz

VDD_CORE_N

VSYS_3V3

EN_EFUSE_VPP

VPP_EFUSE_1V8

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

VSYS_3V3

7

5-A

EN_EFUSE_VPP

VDD_SD_DV

VSYS_CAN_5V0

Dual 200mA LDO         
TLV7103318-Q1

(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)

Dscrt LDO - B

EN_3V3_SDIO

10

SEL_SDIO_3V3_1V8n

EN_3V3_VIO

VSYS_IO_3V3

SN74LVC1G97-Q1

Dscrt LDO - C

VSYS_IO_1V8

“Watch Dog” I2C Addr: 0x12

11

Dscrt LDO - E

VSYS_5V0

Low VDO, 300mA LDO         
TLV73333P-Q1 (WSON-6/SOT23-5)

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

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

VDA_USB_3V3_ALT

9

PMIC_nLPM_EN

EN_3V3_VIO

PMIC_GPIO1MCU_I2C0_SDA

MCU_I2C0_SCL

VEXT_IO_1V8

VEXT_IO_3V3

9

TRIG_WDOG

• Summary ASIL-B system requirements:
1. A safety monitoring processor independent from SoC

2. OV monitoring & protection on SoC system’s input voltage

3. OV & UV monitoring on all “safety critical” SoC power rails

4. Watchdog (WD) monitoring of safety processor

5. Independent WD comm channel with interrupt to safety proc

6. Safety processor error monitoring & reset capabilities

7. Error indicator signal for external safety critical systems

• Additional system requirements for ASIL-C & D:
(Same as ASIL-B plus items below)

8. Over current monitoring on all “safety critical” SoC power rails

9. SoC Main processor error monitoring & reset capabilities

PMIC_nLPM_EN

20K 

Dscrt LDO - D

EN_CORE_BUCK

VSYS_3V3 VDA_CORE_PLL_0V85_ALT

VSYS_3V3

8

Ultra-Low VDO, 500mA LDO         
TPS745xxP-Q1       (WSON-6/8)

EN (VIH > 1.0V; VIL < 0.3V)

VIN (1.5 - 6.0V) VOUT (0.55 - 5.5V)
Dropout ~0.160Vmax  @ 500mA, Vo = 3.3V

(OD / PP) PG

2 & 5

5

6

7

15

8

VDD_0V85

13

12

VDD_CANUART

VSYS_3V3

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

Dscrt LDO - A
2

VDD_IO_1V8

VDD_DDR_1V1

VSYS_3V3

EN_3V3_VIO
Dscrt FET Logic Gate

14

R232

R235

R328

R322

R115

R116

R85

R241

R82
R250

R224

FL29

FL22

VSYS_IO_1V8

VSYS_IO_3V3

VSYS_IO_1V8

VSYS_IO_1V8
VSYS_IO_3V3

VDD1_DDR_1V8

Current Sense
10mohm, 1/4W

R575

Current Sense
10mohm, 1/4W

R574

R125

R667

Current Sense
10mohm, 1/4W

R122

Current Sense
10mohm, 1/4W

R66

Current Sense
10mohm, 1/4W

R131

Current Sense
5mohm, 1.5W

R316

Current Sense
10mohm, 1/4W

R708

VDD_DDR_1V1

R350
Current Sense

10mohm, 1/4W

Current Sense
10mohm, 1/4W

R87

R213
Current Sense

10mohm, 1/4W

VSYS_3V3

SYS_MCU_EN

VSYS_3V3
SW-1

4

Switch or 1x 2-Pin Header      
w/ Jumper

WDOG Timer Disable:
SW1/Jmpr = Closed/Shorted

10 k

VSYS_IO_1V8

5.0V Zener

MAIN_ERRORn (3.3V)

MCU_SAFETY_ERRORn (1.8V)

VSYS_IO_1V8VSYS_IO_3V3

SN74AXC1T45-Q1SN74LVC1G08-Q1

VSYS_3V3

Dual Supply, Bi-Dir Voltage 
Translator w/ Tri-State Outputs

2

2

2

2

2

2

2

2

2

16

PM-#1

PM-#2

PM-#4

PM-#5

Current Sense
2mohm, 2W

R306

VDDR_CORE

R223

VSYS_3V3

Dscrt Boost
3.5MHz, 450mA Boost Cnvtr         
TPS61240-Q1 (WSON-6)

EN (VIH > 1.0V; VIL < 0.4V)

VIN (2.3 - 5.5V) VOUT (5V)

EN_FUSE_VPP R6109
SEL_SDIO_3V3_1V8n R6112

USER_IO1

USER_IO2
VDD_IO_3V3

PMIC_GPIO4
R6108
R6111

PMIC_GPIO2

PM-#3

Legend:
Power Rails
PDN base 
MCU Only/Island
Partial IO Retention (aka GPIO Ret)
DDR_Retention (aka S2R)
End Product option
Peripheral loads (SW config’d after boot)

< Signals ><Pwr Rail Name>

Control Signals:
General cntrl & logic
(Italic = SW config’d after boot)
PDN base cntrl
Func Safety
GPIO Retention
DDR_Retention (aka S2R)
End Product option
Peripheral comps

Note items

On-Chip “Pwr OK” Monitors (OV & UV)

On-Chip “Pwr OK” Monitors (UV only)
 

Provisioned In-Line Supply Filter

High-lighted diagram changes 

POK

POK-UV

#

v

Notes:
1) ASIL-B Functional Safety (FuSa) requires voltage monitoring (VMON) of all "safety critical" power rails (i.e. key SoC supplies) that could cause severe system failures. This classification 

depends on the end product use case & system resources a customer is using that can impact product safety. The PMIC & SoC have internal OV & UV monitoring for key SoC input 
supply voltages. The status is reported by each device’s internal registers (i.e. SoC’s Power OK (POK) status bits). PMIC & SoC VMON inputs (i.e. PMIC’s VMONx, SoC’s 
VMONx_IR_VEXTxxx) can be used to extend VMON to a few board level power rails (i.e. HCPS buck’s VDD_CORE, load switch’s VDD_IO_3V3). The following SoC & SDRAM supplies 
can be considered non-critical wrt FuSa & typically do not require direct OV/UV monitoring: VDDSHV5 (SD Card), VPP, VDDA_3P3_USB & VDD1_LPDDR4_1V8.  

2) PDN default configuration supports 2x Retention (RET) Low Power modes: 1) Partial IO Only and 2) Partial IO + DDR; please note: DDR RET alone is not supported) by:
A) Keeping key IO & DDR supplies energized (per power rail color coding: Partial IO RET & DDR RET ) while all other SoC supplies are disabled
B) Using the “Always ON” VSYS_3V3 pre-reg Vout to supply SoC’s VDDSHV_CANUART that enables “CANUART IO signal toggling” to wake-up the system. 
C) Using controllable power resources (PMIC, Buck, LDO, Load Switch) that can be disabled per SoC power down seq to enter low pwr mode (reduced SoC power) and enabled per 
     SoC power up seq to exit from low pwr mode and return to full active SoC operations. 
D) Using 1x I2C channel for SoC & PMIC communications that combines PMIC control & status with FuSa operations (i.e. servicing Watchdog Timer) that enables GPIO1 (= nSLEEP2 
     function) connection to SoC’s PMIC_LPM_EN signal that commands PMIC to enter (low) & exit (high) low power RET modes.
E) Arming the PDN PFSM by SW I2C writes to set PMIC I2C_TRIGGER_# register bits that direct which RET mode to enter when PMIC_LMP_EN signal asserts low as follows: 
    I2C_TRIG_7     I2C_TRIG_5 PDN State 

0 0 SoC remains in Full Active state
0 1 Enters “IO/Partial IO Only RET” low pwr mode (same as J7xxx PDN-3x systems for SW compatibility)
1 0 SoC remains in Full Active state
1 1 Enters “IO/Partial IO + DDR RET” low pwr mode (same as J7xxx PDN-3x systems for SW compatibility)

3)  PMIC’s EN/PB/VSENSE input pin has 3x diff selectable functions per data sheet. The VSENSE function was selected as NVM default setting to gain an “early warning” of input battery loss    
event so that a PMIC controlled power down seq can begin as soon as possible.

4) PMIC’s GPIO6 supports 2x PDN operations: 
A) DISABLE_WDOG: PMIC latches logic level at GPIO6 pin at PMIC’s Wait4Enable state just before beginning a start-up sequence. 

a) High level at GPIO6 pin (SW-1/Jmpr-1 = closed/installed) directs PMIC to disable Watch-Dog Timer (setting WD_PWRHOLD bit to disable timer’s long-window time-out).
b) Low level at GPIO6 pin (due to discrete load switch or LDO2 both having pull-downs to Gnd whenever disabled) directs PMIC to enable Watch-Dog Timer (setting WD_PWRHOLD 
     bit to enable timer’s long-window time-out).
c) During the Wait4Enable state, the VSYS_IO_1V8 supply will not be energized yet which will keep the Bi-Dir Voltage Translator output tri-stated. Thus connecting Rup to VSYS_3V3 
     (only energized supply) will set a high level logic on PMIC’s GPIO6 pin.

B) SAFETY_ERRORn: During power up seq, PMIC’s PFSM sets GPIO6 = Error Signal Monitor (ESM) function to enable PMIC to capture SoC SAFETY_ERRORn pulses.
             a) EVM’s default configuration is to connect SoC’s MCU_ERRORn signal to PMIC’s GPIO6/ESM function.

                           b) An AND gate with inputs connected to SoC’s MCU & MAIN_SAFETY_ERRORn signals enables logical combination of both error signals for PMIC’s GPIO6/ESM function. 
    The SoC’s MAIN_ERRORn signal is mux-ed behind Trace & GPMC interfaces that the EVM must support. Therefore, an in-line mux switch typically isolates the MAIN_ERRORn net 
    from the SoC and a Rup to VSYS_IO_3V3 is attached to enable the MCU_ERRORn signal to pass through the AND gate as default connection to PMIC’s ESM function. If testing of a 
    combined MCU & MAIN_ERRORn signal is desired, then reconfiguration of SoC’s PINMUX settings to output MAIN_ERRORn and EVM mux switch to connect with the AND gate 
    input will be required. 

5) PMIC GPIOs 1 & 2 are connected to SoC’s PMIC_LPM_EN & TRIG_WDOG signals by default configuration. An alternative connection to a 2nd SoC I2C bus has been provisioned as a 
short-term option (if needed) until a single I2C bus that combines PMIC control & status with FuSa operations can become operational. No low power modes can be support until this 
single I2C bus is supported since PMIC_LPM_EN must interface to GPIO1 to implement any low power modes.   

  
6) PMIC ext voltage monitoring (VMON) are needed for VDD_CORE & VDD_IO_3V3 rails supplied from discrete power devices for FuSa ASIL-B. NVM settings provide:

A) Differential voltage monitoring is needed for VDD_CORE since supply is < 1.0V. So PMIC’s diff VMON feature using VMON1_P input pin & GPIO3 = VMON1_M function are needed.  
B) Single-Ended VMON2 uses GPIO4 = VMON2 function for monitoring VDD_IO_3V3 since supply > 1.0V and a discrete load switch is used for loads > 165mA. 

7) VDD_IO_3V3 power rail could be supplied by 2x different load switches based upon max load as follows:
A) Discrete load switch for loads > 165mA 

1. PMIC’s LDO2 Vout (3.3V) will be used as the control signal for the discrete load switch.
2. PMIC’s GPIO4 = VMON2 function is needed to provide OV/UV VMON coverage for FuSa ASIL-B on output side of discrete load switch. 

B) PMIC’s LDO2 in Bypass mode for loads < 165mA (limits IR-drop to 1% (33mV) across bypass FET with a max 200mohm Ron)
1. PMIC’s internal VMON of LDO2 Vout can be used and GPIO4 function can be reassigned (i.e. system GPIO, ADC_IN, etc.) by SW after boot if desired.

8) PDN shows default option to supply SoC’s VDDA_DDR_PLL0 from a filtered VDD_CORE rail and VDDA_0P85_DLL_MMC0 from a filtered VDD_RAM_0V85 rail. An option has been 
provisioned to supply either of these VDDA_xxx inputs from a discrete low noise LDO in case default power rails have any negative impact on PLL or DLL operations.

9) PDN shows default option to supply SoC’s VDA_3P3_USB from the digital VDD_IO_3V3 rail with in-line supply filter to reduce switching noise to give “reasonable” USB 2.0 data eye 
performance for product development tasks. An option has been provisioned to supply VDA_3P3_USB from a low noise LDO derived from a VSYS_5V input to give optimal USB 2.0 
data eye performance if needed. If USB 2.0 I/F is not used, then the digital VDD_IO_3V3 rail can supply VDA_3P3_USB directly without in-line analog filer.

10) PDN shows default option to supply SoC’s VDDSHV5 from a dual voltage LDO with a VSYS_5V input as preferred for compliant high-speed UHS-I SD card operation.  Filtering digital 
VDD_IO_3V3 rail to support SD Card operation removes dual voltage, discrete LDO & VSYS_5V input but restricts data rates to standard 12Mb/s for 3.3V data signaling levels. If only 
standard data rate operation is sufficient, then the digital VDD_IO_3V3 rail with in-line supply filter can be used. If SD card is not used, then digital VDD_IO_3V3 rail without supply 
filter can be used.

11) PDN shows default option to supply SoC’s VPP from a 400mA rated LDO (i.e. PNs: TPS745-Q1 & TPS7A21-Q1) with fast transient response, active pull-down on Vout and SoC GPIO signal 
for enable control. This configuration supports the capability for “in-the-field” Efuse programming updates to High Security (HS) SoCs.  SoC devices come in two types: General 
Purpose (GP) & High Security (HS). All GP and pre-programmed HS devices can leave the VPP input supply unconnected per DM since no Efuse programming is needed.  

12) PDN shows default option to supply SoC’s VDD_CANUART from an independent Buck via VDD_IORET_0V75 rail to allow Partial IO Retention low power mode by disabling all but 2x SoC 
input supplies: VDD_CANUART & VDDSHV_CANUART. An option to supply all SoC low voltage core processing supplies (< 1.1V) from a common 0.85V VDD_CORE power rail to reduce 
PDN BOM cost has been provisioned for future testing if needed.

13) PDN shows default option to supply SoC’s fixed 0.85V inputs (VDDR_CORE, VDD_MMC0, VDDA_0P85_xxx) from an independent Buck via VDD_RAM_0V85 rail which allows VDD_CORE 
rail to operate at 0.75V for reduced power. An option to supply all SoC low voltage core processing supplies (< 1.1V) from a common 0.85V VDD_CORE power rail to reduce PDN 
BOM cost has been provisioned for future testing if needed.

14) An OR gate function is needed to keep the discrete LDO enabled that supplies 1.8V to LPDDR4 VDD1 (Internal bias voltage) during IO + DDR Ret low power mode. The OR gate must operate at 
VIH min = 1.045V (1.1V - 5%) input signal using VSYS_3V3 supply since all other supplies will be disabled besides VSYS_3V3, VDD_DDR_1V1 & VDD1_DDR_1V8. The  2x typ single-gate ICs listed below 
do not meet the desired VIH min = 1.045V: 1) Multi-Function Gate (SN74LVC1G97-Q1) has VIH 1.5 - 1.97V for 3.0V supply.   2) Single OR Gate (SN74LVC1G32-Q1) has VIH min 2V for 3 – 3.3V supply. 
Therefore, a discrete FET OR gate circuit that meets desired VIH min = 1.045 has been used.

15) PDN shows default option to supply SoC’s VDDA_OSC/PLL/TEMP/MCU & VDDA_1P8_CSIDSI/OLDI/SERDES/USB input supply groups from 2x independent PMIC LDOs via VDA_PLL_1V8 & 
VDA_PHY_1V8 power rails to avoid possible high-speed PHY switching transient impacts to OSC/PLL/TEMP/MCU supplies/SoC clocking. An option to supply all SoC 1.8V analog 
supplies from a common 1.8V PMIC LDO/power rail has been provisioned for future testing to min BOM cost & PCB area by enabling PDN/PMIC resource optimizations.

16) PDN shows default option to supply SoC’s VDD_CORE from 1x discrete Orchid high-current buck (TPS62874/5/6/7B2-Q1 with Max Currents 15A/20A/25A/30A).
The VSEL input pin sets the boot voltage and I2C address assignments according to he VSEL state table connections to Vin or Gnd:

VSEL connection Default output 
voltage 

I2C device 
address 

Droop 
compensation 

Transient non-sync 
mode 

VSEL 6.2k to GND 0.85V 0x44 

enabled enabled 
VSEL shorted to GND: 0.75V 0x45 
VSEL shorted to VIN: 0.875V 0x46 
VSEL with 47k to VIN: 0.8V 0x47 

 



TU0 = 0.0us

VSYS_3V3 = VCCA, VIO_IN
Pre-Regulator Vout 

xi_osc0

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

mcu_porz_out 10

H_XI_OSC0

H_SYSBOOT[15:0]

J722S EVM Burton PMIC + Orchid HCPS PDN-7G Rev Date By Desc
V0.7 7/09/2023 BMc Initial capture of AEN PDN-7G pwr seqs. Work-In-Progress (WIP)
V0.12 7/21/2023 BMc Updated power up & down seqs align with power & GPIO mappings. Reviewed AM62P seqs and need clarifications: 

1) DDR vs CORE  
2) VDD_CANUART at 0.75V vs CORE at 0.85V  
3) Overall comparison vs latest AM62P seqs.

V0.13 7/25/2023 BMc Aligned to AM62A DM power up seq & notes same as AM62P SKEVM. Power down needs review for alignment.
V0.14 7/28/2023 BMc Fixed VDD_CANUART = 0.75V only for IO_RET so no timing pwr seq shift is needed.

Updated Power Down seq to align ~90% of AM62A reference
V0.15 8/1/2023 BMc Freezing power seq updates until Burton NVM setting optimizations are complete & then seq timing will be updated.
V0.22 10/11/2023 BMc Updated to align with Burton NVM 11 v0 settings as shown in NVM settings & J7AEN_EVM_Burton - 

                                        PowerUpDown_Sequence_v0.4.vsdx
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2ms (RSTOUTn output = PORz following 2ms elapsed time)                   10

MCU’s Power ON Reset asserts high after all SoC voltages are enabled & stable.

H_RSTOUTn
(System Warm Reset)

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

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

H_MCU_PORz_1V8
PMIC, TPS65223xx-Q1
(nRSTOUT/OD, Low @ 0us, High @ 13,000us)

H_MCU_PORz_OUT

vddshv_mcu, vddshv0/2/3/6, 
vdda_3p3_usb[1:0] 3.3V Digital IO & filtered for 3.3V USB Analog Supply

T = ~100us / interval

EN_3V3_VIO
PMIC, TPS65223xx-Q1
(LDO_2, Bypass, 165mA, 3.3V @ 0us, TBDmV/ms) 

VDD_IO_3V3
Load Switch, TPS22965-Q1
(Cntrl = EN_3V3_VIO) 

SD Card Dual Voltage IO Supply
VDD_SD_DV
LDO: TLV7103318-Q1 
(Cntrl = EN_3V3_VIO)   

vddshv5

VDA_PHY_1V8
PMIC, TPS65223xx-Q1 
(LDO_3, 0.4A, 1.8V, 2500us, 98% Vo @ 0.95ms) 

vdda_1p8_csi_dsi, vdda_1p8_serdes, 
vdda_1p8_usb[1:0], vdda_1p8_oldi

1.8V Analog PLL Supply

1.8V Digital IO Supply

VDA_PLL_1V8
PMIC, TPS65223xx-Q1
(LDO_1, 0.3A, 1.8V, 2500us, 98% Vo @ 2.3ms)

vdds_osc0, vdda_pllgrp[5:0], 
vdda_temp[2:0], vdda_mcu

VDD_IO_1V8 
PMIC, TPS65223xx-Q1 
(Buck_1, 3.5A, 1.8V, 2500us, 5mV/ms)

vddshv1
vdds_mcc0,
[DDR: VDD1; FLASH: VCC/VCCQ; eMMC: VCCQ]

1.8V Analog PHY Supply

VPP_EFUSE_1V8
LDO: TLV73318P-Q1 
(Cntrl = H_EN_EFUSE_VPP from SOC GPIO)                

vpp

TU2 = 4.8ms

VDD_CORE
Buck: TPS62875B2-Q1 
(Cntrl = VDD_IO_1V8)        

vdd_core, 
vdda_core_csi_dsi, vdda_core_csi_dsi_clk, 
vdda_core_usb[1:0], vdda_ddr_pll0,

VDD_RAM_0V85 
PMIC, TPS65223xx-Q1 
(Buck_3, 2.0A, 0.85V, 5000us, 5mV/us)

vddr_core, 
vdd_mmc0, vdda_0p85_dll_mmc0, vdda_0p85_serdes, vdda_0p85_serdes_c

Core SRAM Array Supply

TU4 = 5.95ms

mcu_porz

TU5 = 7.45ms

T = ~100us / interval

TD1 = 0.5ms

TD3 = 2.0ms

TD4 = 2.5ms

TD0 = 0.0ms

3.3V

3.3V

3.3V

1.8V

1.8V

1.8V

0.85V

1.8V

3.3V

3.3V

7

VDD_DDR_1V1
PMIC, TPS65223xx-Q1 
(Buck_2, 3.5A, 1.1V, 4800us, 5mV/us)                     

vdds_ddr, vdds_ddr_c 
[DDR: VDD2, VDDQ] 1.1V EMIF IO & Clk Supply, Ext SDRAM VDDQ Supply 1.1V

3.3V

TU2 = 4.8ms TU6 = 14.8ms

TD3 = 2.0ms

TD1 = 0.5ms

∆TD26 = 10ms

Disabled LDO w/ Hi-Z output,  Not part of power up or down seq.

1.8V

Not included in Power 
sequence**

SoC input supplies 
[PERIPHERAL]:Board Power & Logic Nets:

Legend:
System Elapsed Times
Device Timing Parameters
Board Power Rail – Active State       / 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, Mode, Current Capacity, Boot Voltage @ Elapsed Time [us], Slew Rate [mV/us])

                        (GPIO# = Function, Ref Voltage, Output Buffer Type, Logic @ T=0, Logic @ Elapsed Time [us])
$ Indicates PMIC Control Signal & Power Resource and Board Power Rail counts that transition during power sequences

# = Boolean “OR”logic   & = Boolean “AND” logic

PMIC 
Pwr 
Rsrc
Count:

1$

3$

4$

5$

6$

7$

8$

9$

10$

PMIC 
GPIO 
Cntrl 
Count:

Board 
Power 
Rail
Count:

Verified per NVM file

4$

1$

3$

VDD_IORET_CORE
PMIC, TPS65223xx-Q1 
(Buck_4, 2.0A, CORE per RS2, 4800us, 5mV/us)        

vdd_canuart IO Retention, Digital 0.75V Logic Supply

IO Retention, 3.3V Digital IO Supply

vddshv_canuart

3.3V

2$

1$

2$

2$

TU4 = 5.0ms

TDLY0 = 100us

TDLY1 = TLDSW_Ton = 750us max (‘965 @ +125C)

TDLY2 = TLDSW_Trise ~ 600us max (‘965 @ +125C, Ct = 200pF)

TDLY3 = TSTRmax = TSTRtyp * 2 = 200us

TSTRT_BUCKx 

= 300us max

TD0 = 0ms

PMIC’s PFSM elapsed time

TD3 = 1.5ms

TD3 = 1.5ms

TPMIC_RDY & INIT 

~ 4500us

VSENSE = 1.20V +/- 10%

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

TSTRmax = (3.3V TSTRtyp) * 2 = 1,600us

vdda_3p3_usb Optional: Main 3.3V USB Analog Supply

TU1 = 2.5ms

TU1 = 2.5ms

TRAMPx = Soft Start Times[1:0] = 01 = 1.0ms typ

TU2 = 4.8ms

AHP EVM Pwr Up Snap-shot 
(1V/div & 1ms/div) 
Zoomed -In View

VDA_DLL_0V8 = Tulip Enable

VDD_CPU_AVS = Tulip Buck Vo

VDD_CORE_0V8 = Tulip Buck Vo

(Tulip SS Ramp = 1ms)

1.3ms max

Burton PMIC-A, PN TPS6522311-Q1 (223/221 = 3.5A bucks; 223 = ADC & 221 = No ADC) (NVM ID = 11, NVM Rev = 0)

HCPS, Orchid PN TPS62875B2QWRZVRQ1 (PN ID = 5 for 20A max Io, Jacinto 7 PN = B2)

TDLY1 TDLY2 T0+1+2 = 1696us max

0.75V

EN_CORE_BUCK
PMIC, TPS65223xx-Q1
(GPIO_5 = GPO, VINT, PP, Low @ 0us, High @ 1000us) 

1.8V

Boot = 0.75/0.85V

11$

7$

6$

5$

Is threshold for both rising & 
falling supply?

AHP EVM PDN-3A Pwr DN Snap-shot 
(1ms/div) 

VBATT_IN 

VSENSE = 1.20V +/- 10%

VBATT_IN 

12V

xi_osc0

sysboot[15:0]

mcu_porz_out

vddshv_mcu, vddshv0/2/3/6, 
vdda_3p3_usb[1:0]

vddshv5

vdda_1p8_csi_dsi, vdda_1p8_serdes, 
vdda_1p8_usb[1:0], vdda_1p8_oldi

vdds_osc0, vdda_pllgrp[5:0], 
vdda_temp[2:0], vdda_mcu

vddshv1
vdds_mcc0,
[DDR: VDD1; FLASH: VCC/VCCQ; eMMC: VCCQ]

vpp

vdd_core, 
vdda_core_csi_dsi, vdda_core_csi_dsi_clk, 
vdda_core_usb[1:0], vdda_ddr_pll0,

vddr_core, 
vdd_mmc0, vdda_0p85_dll_mmc0, vdda_0p85_serdes, vdda_0p85_serdes_c

mcu_porz

vdds_ddr, vdds_ddr_c 
[DDR: VDDQ]

vdd_canuart

vddshv_canuart

vdda_3p3_usb

SoC input supplies 
[PERIPHERAL]:

Set R-Div Network:
PMIC_EN_VSENSE = 1.20V when VBATT_IN = 6.0V
R-Div Factor = 1.2/6 = 0.2

= Matches AM62A timing seqs

= Matches AM62A voltage groups

TU6 = 14.8ms

TU4 = 5.95ms

1

2.4V

TD0 = 0.0ms

PMIC_EN_VSENSE

TPMIC_PFSM_EN

PMIC_EN_VSENSE
PMIC
(VSENSE / EN / PB, Pin-17 = VSENSE) 

VCCAPOR_RISING = 2.85V +/- 0.15
PMIC internal logic & state machine halt
VCCAPOR_FALLING = 2.75V +/- 0.05

Slew Rate = 850mV/1,000us = 0.85mV/us 

#

EN_CORE_BUCK
PMIC
(GPIO_5 = GPO, VINT, PP, Low @ 0us, High @ 1000us) 

AHP EVM PDN-3A Pwr Dn Snap-shot 
(1V/div & 2ms/div) 

VDD_CPU_AVS = Tulip Buck Vo

VDD_CORE_0V8 = Tulip Buck Vo

(Tulip SS Ramp = 1ms)

1.2ms

TD2 = 1.0ms

TD2 = 1.0ms

Core Digital & Analog PLL, DLL, PHY Supplies at 0.85V 

3.3V CANUART Digital IO

VDD_CPU_AVS
turn-on = 0.1ms
ramp-up = 1.0ms

VDD_CORE_0V8
turn-on = 0.1ms
ramp-up = 1.0ms

T = 3.2ms

TRamp_LDO2_FET = 950us

TDLY0 = (1.2/3.3)*950 ms max = 346 ms max 

LdSw’s EN VIH min = 1.2V 

Next Time Step w/ margin:
1.3 * T0+1+2 = 2,205us max

TRISE_BUCK1 =
1.8V/5mV/us = 360typ *1.25 
= 450us max

TU5 = 7.45ms TU6 = 14.8ms

TRAMP_LDO1 = 2.3 ms max  

TRAMP_LDO3 
= 950 us max  

TSTRT_BUCKx 

= 300us max

TRISE_BUCK2 =
1.1/5mV/us = 220typ *1.25 
= 275us max

TSTRT_BUCKx 

= 300us max 
+ 100us

TRISE_BUCK4 =
0.75/5mV/us = 150typ *1.25 = 188us max

td(EN)2 = 100mS max 

TSTRT_BUCKx 

= 300us max

TRISE_BUCK3 =
0.85/5mV/us = 170typ *1.25 
= 213us max

T = 7.96ms

5mV/msTFALL_BUCK3 
max 213 ms 

Discharge with max 9.5 W resistor & 
350 mF capacitance at VDD_CORE

Tdischarge = 5ms max 

5mV/ms

TFALL_BUCK3 
max 213 ms 

TFALL_BUCK2 = 
300us max 5mV/ms

LDO1: Discharge with max 400 W resistor. 
Assume max 30 mF capacitance 
(so worst-case: 22 ms needed to discharge 
down to 0.3V)

LDO3: Discharge with max 300 W resistor.
 Assume max 50 mF capacitance
(so worst-case 27 ms needed to discharge 
down to < 0.3V

TFALL_BUCK1 = 
450us max

LDO’s EN VIH min = 0.9V 

LdSw’s EN VIL max = 0.5V 

LDO’s EN VIL max = 0.4V 


