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MCU Only/Island

Partial 10 Retention (aka GPIO Ret)
DDR_Retention (aka S2R)

End Product option

Peripheral loads (SW config’d after boot)

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

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) 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: VDDSHVS (SD Card), VPP, VDDA_3P3_USB & VDD1_LPDDR4_1V8.

2) PDN default configuration supports 2x Retention (RET) Low Power modes: 1) Partial 0 Only and 2) Partial 10 + DDR; please note: DDR RET alone is not supported) by:
A) Keeping key 10 & DDR supplies energized (per power rail color coding: Partial 10 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 12C 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 12C writes to set PMIC I2C_TRIGGER_# register bits that direct which RET mode to enter when PMIC_LMP_EN signal asserts low as follows:
12C TRIG_7 12C TRIG_S PDN State
0 0 SoC remains in Full Active state
0 1 Enters “lO/Partial 10 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 10 + 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.

14) 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).
¢) 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 GPIOB/ESM function.
b) An AND gate with inputs connected to SoC’s MCU & MAIN_SAFETY_ERROR signals enables logical combination of both error signals for PMIC's GPIOS/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 2" S0C 12C bus has been provisioned as a
short-term option (if needed) until a single 12C bus that combines PMIC control & status with FuSa operations can become operational. No low power modes can be support until this
single 12C 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_|O_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 = VMON?2 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 GPI04 = VMON?2 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 GPI04 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_PLLO from a filtered VDD_CORE rail and VDDA_0P85_DLL_MMCO from a filtered VDD_RAM_0V8S5 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 VDDSHVS 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_OV75 rail to allow Partial 10 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_MMCO, VDDA_OP85_xxx) from an independent Buck via VDD_RAM_OV8S 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 I0 + 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 0SC/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 (TPS62874/5/6/782-Q1 with Max Currents 15A/20A/25A/30A).
The VSEL input pin sets the boot voltage and 12C address assignments according to he VSEL state table connections to Vin or Gnd:

Vst comection | Deaultouput | 12C deice Droop. Transient non-sync
voliage address | _compensation moce
VSEL6.2kt0 GND 085V o
VSELshorted to GND: | 075V s
VSELshorted to VI 0875V 06 erabled endbled
VSELwith 47k to VN: 08V o7

6. Low power modes:

+ Summary ASIL-B system requirements:

ook wN

(Same as ASIL-B plus items below)

VINPUT

Burton PMIC-A, PN TPS6522311-Q1 (3.5A bucks; 223 = ADC & 221 = No ADC; NVM ID = 11, NVM Rev = 0)
HCPS, Orchid PN TPS62875B2QWRZVRQL1 (PN ID = 5 for 20A max lo, Jacinto 7 PN = B2)

J722S EVM Burton PMIC + Orchid HCPS PDN-7G

(All SoC PN variants: TDA4AEN/VEN)
(Power Rail & GPIO Mapping Overview)

5.0V Zener

SYS_MCU_EN

_ MAIN_ERRORn (3.3V)

MCU_SAFETY_ERRORN (1.8V)

&

V0.22 10/10/2023

V0.23 12/8/23

BMc

BMc

1. Updated Single Bit Dual Supply Ti-State buffer PN interfaced to PMIC’s GPIO6 per SCH

1. Added power mapping R-Muxes labels (PM-#) to identify population options for alternative power maps supported by SoC

H_PORz_OUT

H_MCU_SAFETY_ERRn

H_MCU_RESETSTATz

[ HMCU_RESETSTATz

H_RESETSTATZ

PMIC_nLPM_EN

EN_EFUSE_VPP
_ ENEFUSE VPP

MCU_INTn_1V8

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

leMMC Core & 1/0 (1.8V, ~140mA)

01/10/24 2. Updated Pwr-Mux (PM) resistor Ref Des #s to align with released vE1 assignments
Features Supported (EVM Max Features):
, : . “ ” .
1. SoC’s 4x A53s clock at 1.4GHz with SERDES operational per “EVM” use case 7. End Product Options:
(EVM UC combines FCD + CMS use cases) a. Compliant high-speed UHS-I SD Card
2. Functional Safety: ASIL-B capable system b. Best Effort USB 2.0 data eye (analog filter VDD_IO_3V3 to reduce noise for better eye)
3. SDRAM: 1x EMIF with LPDDR4 (32Gb, 4x Die, 32b, 4000MTs, VIO = 1.1V) c. HS SoC Efuse programming on-board (needs 1 indep pwr rail & 1 cntrl signal)
4. Flash: Octal SPI or NOR-Flash for boot & eMMC for mass storage
5. Dual Voltage Signaling: Dual VIO (3.3/1.8V)
a. Partial 10 Retention
b. Partial 10 + DDR Retention
1. A safety monitoring processor independent from SoC V5Y5_10_3v3
OV monitoring & protection on SoC system'’s input voltage
OV & UV monitoring on all “safety critical” SoC power rails
Watchdog (WD) monitoring of safety processor TDAA4AEN (17225) Processor
Independent WD comm channel with interrupt to safety proc R 2 <o, 0-8mm pitch, 770k IEERER
Safety processor error monitoring & reset capabilities HCPS: Orchid 20A Buck-A @ WKUP_12c0 WKUP_I2C0_SCL/SDA PORz_OUT
7. Error indicator signal for external safety critical systems [Stackable, Fast Converter (TR R ORIy VSR
N ) TPS62875B2-Q1 D (s meu wddshy me
+ Additional system requirements for ASIL-C & D: sy 3v3 ’—Ezh 5 Bud MCU_PORz_1v8 MCU_PORz [Cold Rst] MCU_RESETSTATZ
= A< Vo< 1675V @ 20A max| /DD _CORE (vdds_oscO[1V8]) (vddshv_mcu)
3 I ’ - Oy stops) Current sense MCU_WRM_RSTz MCU_RESETz (Wrm Rst] RESETSTATZ|
8. Over current monitoring on all “safety critical” SoC power rails o veea_3va Smonm, 15w g Mol
9. SoC Main processor error monitoring & reset capabilities e & o1 WRM_RST2 :‘E:E'L;;?Eﬂl WA | oD vMon_vsvs|
PS_VSE Ludds!
EN_CORE_BUCK HCPS_EN BT | [ EL| HCPS_VSE | “.K .@ VMON_1P8_SOC|a -~ —
o WKUP_I2C0 Boot V=0.65V
Pre-Regulator i = =2 -
[SHEouT 15 2ou o ob CoRe Core Supplies
1% sta ge Fun= 225WHe — & W T i_core | [0.75/0.85v, Core Logic.
— VSYS_3v3 VsYs_3v3 = |_canuart | [o25/0.85v, can uART core Lge
- Current Sense. R235 | Core Analog PHY St i
! Current sense iy VoA Cs1 CORE ore Analog PHY Supplies
Conversion 2mohm, 2w R131 = — \_core_csi_dsi 10.75/0.85V, CS1 & DSI PHYs
R306 (@) VDA_CDS|_CLK_CORE =
(©) VoAU CorE _core_csi_dsi_clk] [075/0:85v,CS1 & DSIPHY Clks
L VSYS_I0_1V8 = =< K 10.75/0.85V, USB PHY
PMIC: Burton - o)) = VDA_DOR_PLLCORE _core_usb1:0 0,85V,
VSENSE hreshold = .20V +/- 10% Processor PMIC - Digital PFSM, Vss_io_1v8 PMIC: Burton PM-#2 = — _ddr_pll0 [075/085, DRR Deskew PLL
USENSEmax >1.32V needed for sartu S ; 7
VoSt 00 ot e o shutdown, [©) (Control 10s, VMON Processor PMIC - Power Rscs Qe sere _ ® - [0.85V Fixed SRAM & Analog PHY Supplies
TPS65223/22111-Q1 (ADC/No ADC) ESLO| |TPS65223/22111-Q1 TP Yy . e Vo0 ovas _core. [Fixed 0.85v, SRAM Logic
VMAIN_SENSE PMIC_EN_VSENSE I(3.5A Bucks18&2) ESTO) mmco Fixed 0.85v, MMC Core Logic
T fesa) VsYs_3v3 Iy Buckl]  ypp_0_1v8 R322 — VDDA _DLLMM = - £
2t o1 = 1Phase: Vo= 0533V 3 o " oo rereovgs 1 vdda_0p85 il mmco | [Faed 085y, MG DL
PMIC_nLPM_EN oo s | [orrmromorme ] Wcu o sve DuskPh: 300w saavasam| VS5 101V RN T T 085 _serdes | |Fed 0.5V, PCi 8 Use3SERDES
R6109, mreTouTi! MCU_PORz_1v8 F<Vin<55v Buck? \op ppr 1v1 = = — _0p85_serdes_c | |Fixed 0.85V, PCle & UsB3 SERDES
R6112. 1-Phase: Vo = 0.5-3.3V {25/s0m), 3. = = DRAM Supplies
R2a1 PMIC_GPIO1_ [GpIO our ol o son mcseo. 57, e corm Dual-Ph:3.04Vincs.5; Vo =0.5-1.2V, 3.5A/eh) Corent sense @ voo_oor_v1 i | v caremio
TRIG.WDOG VT -G nSLEEP2 w MASK Enable (400K PD or ) Bevmessv e 10mohim, /4w X L1V,
Lhase: Vo = 05-33V asom, | — oo AN OVES - Rz vdds_ddr_c | [z2v, EmiF ciock
s 1 W0 s on L e |8V Analog X & P suppis
- F<vin<ssv Buckd| \op_IORET_CORE — _oscO [1.8v Anle, Low & High Freq 05O
e a5t 330 v, DI t0 VMONS_ Tlmliiet cumentsense vdda_pligp5.0 L8 Ank, P
! 10mohm, 1/aW. vdda_temp2:0 1.8V Anlg, Temp Snsrs.
GPI03 ourvor-cro oo 2<vin<vechorssv INLDOI| ypA pLL 1V8
VoD 10, 3V3 T -G VMON_m. 1 i 0k P HIZ) Vo=1.2-33, Gonv e — | vdaz,mc:, | 1.8V Anlg, McU
ve v 300m 1.8V Analog PHY Supplies
CPiosou a0l ot 002 @ PM-#4 @ VOA,CDSI, V8 1p8_csi_dsi 1.8 Anlg, Cs1 & DS PHY
VSYS_I0_3V3  VSYS_IO_1V8 I {VINT) = L, VMON2, aSLecP, ADCIN (100k D o HZ) A [ VDA_OLDI_1V8 =P - -
_— _— N CORE BUCK 34 ™ cu--ehnweyse = NG _1p8_oldi 1.8V Anlg, OLDI LVDS 10
Vs¥s_3v3 _CORE_ GPI0S ourtar - aro (00PP) n R116 1omobm, 1/aw = _SERDES
= T -G WEUP ST, A0 (0o ) 15 <Vin<VCChor sV D03 vDA_PHY_1v8 w74 | = Tor Uss Vs vdda_1p8_serdes | [Lav anlg, PCie & use3 seRoEs
@  sarerv_errom oa a3 = — _1p8_usb1:0 1.8V Anlg, USB PHY
| n iwos 0UT(AN) = GPO (00/PP) fmode. 400m, 1 @ VODA 363 USB 3.3V Analog PHY Power Supplies
SN7aLvClGos-Q1  SN7AAXCITAS-QL VSIS V3 (o n ool Current sense = — _3p3_usb1:0 | [3:3vAnlg UsB PHYs
Dual Supply, Bi-Dir Voltage Lomohm, 1/aw 1.8V Digital I/0 Suppli
Translator w/ Tri-State Outputs A Re7 VDD_IO_1V8
1ok EN_3V3_VIO T — _mmc0 .8V Dgtl, MMC 10
WDOG Timer Disoble: X . .
Dual Voltage (1.8/3.3V) Digital 1/O Supplies
SW1/impr = Cosed/Shorted R @
¢ W/impr /short Dscrt LDSW - A @ (Cl@] e vddshv_canuart | [:8/3:3v 0t Dual v, canuas o)
o— Vsys_3v3 C 1.8/3.3V Dgtl, General IO
—_— A
® 1.5/3.3V Dgu, aspY/0SP) Fash 10
Carrentsense e 1:8/2.3v 0gt, GEMAC 10
10mohm, 1/aW. 10mohm, 1/4W. 1.8/3.3v Dgtl, GPMC 10
R708 VDD_SD_DV ik
— 1.8/3.3V Dgtl, 5D Card/MMC1 10
1:8/3.3V 081, 50 Carg/MMC2 10
1.8V EFUSE Supply
©) VPP op ] [18V Dt Efuse prgmng
Dscrt LDO - A R223 Blue AMG2P
©) [Low Voo, 300mA LDO
VSYS_3v3 -
Vs ava LV73318P-Q1 (WSON-6/50T235)| 0 o0 e
VIN (1.4 - 5.5V) Vour (1.8V), LPDDR4
VDD_I0_1v8 Dropout 270my max @ 300ma, o =334 64Gb, 32b, 4266MHz
EN oo <o T 4DE-
VDD_DDR_1V1 @ VDD1_DDR_1V8 EN: E040
Dscrt FET Logic Gate |Core 1
DD DOR_IVE Core 2 & nput Bufer|
vdda__|/0 Buffer
VSYS_IO_3V3 @
- Dscrt LDO-B . i
[Dual 200mA LDO Only one Boot Flash is selectable at any time.
SEL_SDIO_3V3_1V8n EN_3V3_SDIO LV7103318-Q1 [Octal SPI FLASH leMmC
N 3V3_VI0 Vo1, 33V @0 VDD_SD_DV [512Mb, 200Mbs, AEC-100 Grade 1
SN7aLvC1697-1 6-55) flzcx:flsclcz;e?amﬁ‘llow - Vvs 10, 3ys _ IMTFCIOAPALEH AAT
, veca [core, 10 (18, 156mA) |
o Vo2 18V @ 0:2ama ) USYS_ 1018
2 =0avi] —_
Dscrt Boost  cEsarm
[3.5MHz, 450mA Boost Cnvtr
[TPS61240-Q1 (WSON-6) (:) (D [Octal SPI, DDR, One NAND Flash
VSYS_3v3
Vin (2.3 -5.5V) Vour ( VSYS_CAN_SVO Dscrt LDO - C 1Gb/128MB, Auto 40 < T, < +105C
Low Vpo, 300mA LDO

EN (> Lov.ve <o)

VSYS_3v3

EN_EFUSE_VPP

LV73318P-Q1 (WSON-6/S0T23-5)

VPP_EFUSE_1V8
IVIN (1.4 -5.5V) Vour (1.

Dropout 270y max @ 300mA, Vo =23

EN (ar1>09v, W <0350

VsYs_I0_1v8

vecveca

R ©)
PR

VSYS_3v3

|__VEXT_I0 18 _




PMIC
GPIO
Cntrl
Count:

15

28

.
Legend: 1722 EVM Burton PMIC + Orchid HCPS PDN-7G By pe Bt Duc
System Elapsed Times V0.7 7/09/2023  BMc ial capture of AEN PDN-7G pwr seqs. Work-In-Progress (WIP)
V0.12 7/21/2023 BMc Updated power up & down segs align with power & GP1O mappings. Reviewed AM62P seqgs and need clarifications:
Device Timing Parameters
Board Power Rail — Active State  / Control Signal Nets / SoC voltage domains Burton PMIC-A, PN TPS6522311-Q1 (223/221 =3.5A bUCkS; 223 =ADC & 221 =No ADC) (NVM ID =11, NVM Rev = 0) 1) DDR vs CORE
Board Power Rail — GPIO Retention / Control Signal Nets / SoC voltage domains HCPS. O f . 2) VDD_CANUART at 0.75V vs CORE at 0.85V
" i rchid PN TPS62875B2QWRZVRQ1 (PN ID = 5 for 20A max lo, Jacinto 7 PN = B2 " s -
gtjsacrytizog)f:‘;aé\w‘fjrE:Se??terwt\orw / Control Signal Nets / SoC voltage domains ’ Q Q ( g ) 3) Overall comparison vs latest AM62P seqs.
PMIC Power Component NVM Settings: (Pwr Rsrc, Mode, Current Capacity, Boot Voltage @ Elapsed Time [us], Slew Rate [m\V/us]) V0.13 7/25/2023  BMc Allgned to AM62A DM power up seq & notes same a§ A.MGZP SKEVM..Po.wer down needs review for alignment.
(GPIO# = Function, Ref Voltage, Output Buffer Type, Logic @ T=0, Logic @ Elapsed Time [us]) [©) V0.14 7/28/2023  BMc Fixed VDD_CANUART = 0.75V only for IO_RET so no timing pwr seq shift is needed.
S Indicates PMIC Control Signal & Power Resource and Board Power Rail counts that transition during power sequences Updated Power Down seq to align ~90% of AM62A reference
#= Boolean "OR’logic & = Boolean “AND” logic 12v V0.15 8/1/2023 BMc Freezing power seq updates until Burton NVM setting optimizations are complete & then seq timing will be updated.
T < ~100us / Intervel V0.22 10/11/2023 BMc Updated to align with Burton NVM 11 vO0 settings as shown in NVM settings & J7AEN_EVM_Burton -
* = Matches AM62A timing seqs PowerUpDown_Sequence_v0.4.vsdx
- e
J = Matches AM62A voltage groups sav
—_——— - - - - _— —_——_— — — — — — — — — — — — — — — — — — — — —
@ Verified per NVM file TeMiC PESMEN “ SetR-Div Network: S~ Too = 0.0ms
- PMIC_EN_VSENSE = 1.20V when VBATT_IN = 6.0V >~ -
* - R-Div Factor = 1.2/6 =0.2 ~<
P VSENSE = 120V 41 10% L T="100us / interval
e cr VSENSE = 1.20V +/- 10% S~ - -
/’/ O cveshou for borh g T~o
( s thresholdfor bt rising -
PMIC_EN_VSENSE e L fallng supply? ~~_
-
PMIC Board VBATT IN PMIC ~ IREN f
Pwr Power - (VSENSE/ EN/ P, Pin-17 = VSENSEL .~ PMIC’s PFSM elapsed time ~ PMIC_EN_VSENSE VBATT_IN
. SoC input supplies Tuo = 0.0us Tuz=4.8ms Tua=5.95ms Tus=14.8ms Took 0.0ms To2=1.0ms Tos=2.0ms
Rsrc Rail N SoC input supplies
Count: Count: Board Power & Logic Nets: PERIPHERAL]: Tui=25ms Tus=7.45ms Tot=0.5ms Tos=1.5ms Tos=2.5ms [PERIPHERAL]
Next Time Step w/ margin PMIC internal logic & state machine halt
VCCApor RisinG = 2.85V +/- 0.15 TeMIC_RDY & INIT 1.3 * To+1+2= 2,205us max i
- VCCA®ror faLLinG = 2.75V +/- 0.05
~4500us || Towvo=100us RFALLING,
) l—
14 (@ VsYs_3V3=VCCA, VIO_IN v A ddsh "
Pre-Regulator Vout _/ * vddshv_canuart TRamp_LD02_FET = 950us 3.3V CANUART Digital 1O 33v N~ 0 vddshvcana
EN_3V3_VIO D
13 PMIC, TPSE5223x¢-Q1 10 Retention, 3.3V Digital 10 Supply 3.3V
(LDO_2, Bypass, 165mA, 3.3V @ Ous, TBDmV/ms) <> TDLY0 = (1.2/3.3)"950 ms max = 346 ms mak Touvt = W _Ton = 750us max (1965 @ +125C)
VDD_I0_3Vv3 vddshy_meu, vddshv0/2/3/6, Too |02, Torte2 = 1696us max sw_Tiise - 600us max (‘965 @ +125C, Ct = 200pF) vddshy_meu, vddshv0/2/3/6,
2$ ;c d Sw :\ngg:uvjo", * vdda_3p3_usb[1:0] __ LdSw's EN Vs, min = 1.2V ' 3.3V Digital 10/ & filtered for 3.3V USB Analog Supply 33V LdSw's EN Vi max = 0.5V vdda_3p3_usb[1:0]
ntrl = EN_3V3_|
TsTRmax 3V Tsrays) * 2 = 1,600us
3.3 A '\
—>' | €—ToLy3 = TsTRmax = TsTRyp * 2 = 200us
VDD_SD_DV
3% LDO: TLV7103318-Q * vddshvs LDO's EN Vi min = 0.9V VA Thinr suck,  TRISE_BUCKI= SD Card Dual Violtage 10 Supply 3.3V Tda= 2.0m \ LDO's EN Vy max = 0.4V vddshvs
(Cntrl = EN_3V3_Vi0) BUCKX 4 gv/5mVius = 360typ *1.25 =2.0ms
vddshv1 300us max 50us max — _ vddshv1
2% a3 VDD_IO_1v8 vdds_mac0, — TrarLpuor = vdds_mcc0,
P[;v“()i ;Pszessjzlx?lesau SmV/r * [DDR: VDD1; FLASH: VCC/VCCQ; eMMC: VCCQ] ' 1.8V Digital 10/Supply 18V ‘ 450us max [DDR: VDD1; FLASH: VCCVCCQ; eMMC: VCCQ]
(Buck-1. 3.54, 18V, 2500us, Sm/ms) TutF 2.5ms Teue oor = 2.3 ms max o et e e
56 VDA_PLL_1V8 * vdds_osc0, vdda_pligrp[5:0), et dsenanse vdds_osc0, vdda_pligrp[5:0],
3% PMIC, TPS652230x-Q1 vdda_temp[2:0], vdda_mou 1.8V Analog PUL Supply 1.8V Tos=1.5ms vy vdda_temp[2:0], vdda_mou
(LDO_1, 0.3A, 1.8V, 2500us, 98% Vo @ 2.3ms) > 1003 Tuz= 4.8ms TusF 5.95ms Tus=7.45ms Tus=14.8ms
VDA_PHY_1V8 vdda_1p8_csi_dsi, vdda_1p8_serdes, 950 us max vdda_1p8. vdda_1p8_serdes,
as 6$ PMIC, TPS65223xx-Q1 * vdda_1p8_usb[1:0], vdda_1p8_oldi . 1.8V Analog PHY Supply 1.8V ], vdda_1p8_oldi
(LDO_3, 0.4A, 1.8V, 2500us, 98% Vo @ 0.95ms) =300usmax 1 HomVIUS =
VDD_DDR_1V1 vdds_ddr, vdds_ddr_c e—>ied, TFALL BUCK2 = vdds_ddr, vdds_ddr_c
PMIC, TPS65223xc-Q1 [DDR: VDD2, VDDQ] y A 1.1V/EMIF 10 & Clk Supply, Ext, SDRAM VDDQ Supply 1.4V To2=1.0ms | WA 300us max__ smVius [DDR: VDDQ]
(Buck_2, 3.5, 1.1V, 4800us, 5mV/us) 300ug max = 150typ *1.25 = 188us max )
VDD_IORET_CORE + 100U ¢ «—> 1T ek
7% PMIC, TPS65223x¢-Q1 vdd_canuart 10 Retention, Digital 0.75V Logic Supply 0.75V max 213 us - 5mVius vdd_canuart
(Buck_4, 2.0A, CORE per RS2, 4800us, 5mV/us)
EN_CORE_BUCK EN_CORE_BUCK
5% 8% PMIC, TPS6522310-01 T Tov i
(GPIO_S = GPO, VINT, PP, Low @ Ous, High @ 1000us) o oms Trauec= SoftStak Timas{1:0] = 01 = 1.0ms lyp (GPIO_5 = GPO, VINT, PP, Low @ Ous, High @ 1000us)
VDD_COR| v o i i “ ik ikl i Tus =5.0ms Tascrarge = 5MS Max_pischarge with max 9.5 Q resistor & vdd_core, X X
6% 9% CORE vdda_core_csi_dsi, vdda_core_csi_dsi_clk, — — 350 4F capacitance at VDD._CORE vdda_core_csi_dsi, vdda_core_csi_dsi_clk,
Bucki TPS6287582-Q1  Slew Rate = 850mV/1000us = 085mVius _vdda_core._usbl1:0], vdda ddr pll0, : Boot = 0.75/0.85V Totl= 0.5ms vdda_core_usb{1:0], vdda_ddr_pl0,
(Cntrl=VDD_IO_1V8) Ts N 0.85/5mV/us ¥ 170typ *1.25 Core Digital & Analog PLL, DLL, PHY Supplies at 0.85V
VDD_RAM_0V85 3000 i bt pi™ 213U max 5mVius e
_RAM_( vddr_core, = 300us max In vddr_core,
7% 108 PMIC, TPS65223xx-Q1 vdd_mmc0, vdda_0p85_dll_mmc0, vdda_0p85_serdes, vdda_0p85_serdes_c 0.85V max 213 vdd_mmc0, vdda_0p85_dll_mmc0, vdda_Op85_serdes, vdda_0p85_serdes_c
(Buck_3, 2.0, 0.85V, 5000us, 5mV/us) =7.96ms Core SRAM Array Supply
H_MCU_PORz_1V8 Tuz= 4.8ms AToze= 10ms Tus = 14.8ms Too= Oms
PMIC, TPS65223x¢-Q1 mcu_porz 1.8V MCU's Power ON Reset asserts high after all SoC voltages are enabled & stable. l meu_porz
(nRSTOUT/OD, Low @ Ous, High @ 13,000us) m
7
) 05
8, 9
&)
; sysboot[15:0] sysboot[15:0]
H_SYSBOOT[15:0] Valid Config on 3.3V GPMC 10
= TRSTOUTN ASSERTION = 5ms (Warm reset active low asserted pulse time)
H_MCU_PORz_OUT mou_porz_out <—.—> v *L/ 7R meu_porz_out
2ms (RSTOUTn output = PORz following 2ms elapsed time) < = TwrmMRST - TRSTOUTN = 2ms (Input to Output assertion delay time)
H_RSTOUTn
System Warm Rese 33V /_L/
1.8V
11$ \/‘5P7‘EFQ?‘E71Y8 g;;(:zcn/é’:id in Power VPP Disabled LDO w/ Hi-Z output, Not part of power up or down seq. vop

(Cntrl = H_EN_EFUSE_VPP from SOC GPIO)

TPS62870-Q1, TPS62871-Q1, TPS62872-Q1, TPS62873-Q1
SLVSFJ3B - MAY 2022 — REVISED JANUARY 2023

6.14 Digital Input Signal Parameters
Over operating free-air temperature range {unless otherwise noted). Voltage level is in reference to the AGND of the
device. VIO refers to the VIO_IN pin, VCCA refers to the VCCA pin. 2=1.2.3.4.5.6

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

VDA_DLL_0V8 = Tulip Enable

1

VDD_CPU_AVS = Tulip Buck Vo | VDD_CPU_AVS

(Tulip SS Ramp = 1ms)

VDD_CORE_0V8 = Tulip Buck Vo

VDD_CPU_AVS = Tulip Buck Vo
(Tulip SS Ramp = 1ms)
VDD_CORE_0VS = Tulip Buck Vo

12. Minimum elapsed time from crystal oscillator circuitry being energized (VDDS_QSC1 at T1) until stable clock
is reached depends upon on crystal oscillator, capacitor parameters and PCB parasitic values.

L)
8

Load=750Q
Figure 10-21. Shutdown Using the EN Pin (Discharge Enabled)

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

A conservative 10ms elapsed time defined by (T4 — T1) time stamps is shown. This could be reduced
depending upon customer’s clock circuit (that is, crystal oscillator or clock generater) and PCB designs.

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

04 Wed July 06

[ros PARAMETER [ TEST GONDITIONS [ mN e max| unm

Electrical Craracteristics: ENPBIVSENSE

(161 [Vicem sy | Lowlevel input voliage ENIPBIVSENSE pin used as EN or PB FE o 054 v

[102 [Vougnpw | Hiph-evel input vahtage | ENPEVSENSE pin used as EN o PB 126 v

wa | B Hysterosis | ENPPBIVSENSE pin used as EN o PB. 150 mv
YEENBE Compemeke ENPBIVSENSE pin used s VSENSE 108 120 32| v

104

Visense

Threshold (ENPB/VSENSE)
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