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*** DISCLAIMER ***

The SoC Reference Design Study provides SCH & PCB source files that can be used

as a good starting point for new designs. Please be aware that the SCH & PCB

are NOT 100% complete for implementing an End Product. An End Product's
feature set will define additional required signaling and SoC interfaces. As a result,
a majority of signals in this SCH are "single-pin" / "unconnected" nets.

The SoC's schematic symbol has been organized based upon each ball's "primary
signaling interface". For End Products, unused primary interface signals can then be re-defined
by SoC's internal muxmode controll (see Data Manual for details) to use "alternate functions"

(i.e. GPIOs) to support other key system needs (i.e. interupts, debug, etc.).

Primary objectives of this Ref Design are to demonstrate:

1. 100% signal & power breakout routing of SoC using recommended PCB design rules & strategies.
2. Key high-speed signals with controlled impedance PCB routing (i.e. DDR & SERDES).

3. Power Distribution Network (PDN) with the following:

a) Recommended SoC power solution components (2nd stage) showing preferred SoC voltage domain
to power resource mapping.

b) Optimized decoupling capacitor scheme per key power rail using only automotive qualified caps
to meet SoC recommended power integrity (Pl) parameters based on this specific

PCB design (stack-up, placement, routing, via types, etc).

c.) A typical 1st stage power conversion interfaced directly to input battery has been captured as

an example.
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REVISION HISTORY

DATE CHANGE AUTHOR
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01/03/2020 SHEET 6/7 UPDATE TABLES
TNYC
SHEET 12 NO-POP R186, MCU_OSPI1_LBCLKO AS GPIO
SHEET 30 CON_DPO_AUX_N PULLUP TO 3V3
SHEET 30 ISOLATE AND ESD PROTECT DPO_HPD
SHEET 32 MIRROR MCU_MCANI1_RX/TX AT U44
SHEET 33 MIRROR UB960 I2C6 SDA/SCL
02/24/2020 SHEET 19 DELETE C656, C661, C721, C729 TO

MAKE ROOM FOR 3-T UNDER SOC.
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Common Processor Bd

Power

1% Stage

Conversion

VSYS_3v3_som VSYS_3v3

1

Supports J721E Connected Cockpit Use Case, Functional Safety, MCU Only & Suspend-to-RAM with LPDDR4

J721E CCARD Dual TPS65941 SoC PDN Overview

(Power Rail & GPIO Mapping Overview)

‘941 PMIC - A

SOC_PWR_EN

PDN Legend
SoC Power Rails
Peripheral Power Rails
Cntrl & GPIO logic sighals

< Pwr Rail Name >
< Pwr Rail Name >

< Digital Logic Signal >
B

Digital Log gnal type:

Required for Nominal Opr & Func Safety
Customer or End Product Feature

EVM Debug, Development &/or Demo
feature

Optional PMIC feature

@ Note items

@3> On-Chip “Pwr OK” Monitors (OV & UV)

@

H_WKUP_I2C0]

H_MCU_12€0_sCL

H_MCU_I2C0_SDA

EN_MCU

0

CAN_WKUP
LEOA_SCLK

LEOA_SDATA

LEOA_GPIO9

H_PMIC_PWR_EN1

0000

VDA_MCU_1v8

T H_SOC_PORz_1v8

VINT_LEOA_1V8
H_WKUP_I2CO

3V3I0_LDSW

H_MCU_SAFETY_ERRn
_

LEOA_WDOG_DISABLE
B e R A ESN

v0.2 10/29/2019

PO GPIO_1 (VIO OUT - GPO (REGEN), nASTOUT (0D/PP)

SEL_SDIO_3V3

VDD_DDR_1V1
ey

= H_DDR_RET_1V1

<
IFOA_SCIK

LEOA SDATA

™o

1 MAIN GPIO A

EN 3V3I0 LDSW

1V8n

T GPIO_3 (VATC), 0UT - GPO (REGEN), CLKa2K0UT (00/PP)

GPIO_B (VIo_IN) GUT-GPO(REGEN) SYINCLXOUT CLK320UT(00/PP)
IN = GPI, DISABLE_WDOGS, HSLEEPS, WKUPS (PPU/PPD)

GPI0_9 (in_in) 6 T-GPO(REGEN) Pa00R SYNCIKALTLn/PP)
1N = GPL DISARLE_WDOG, L FFPY, WKLIP% (PPL/PPD)

GPIO_10 (vio_Iny: 517 = 6P, SYNEELKGUT, ELK326UT (@D,7P)
Plin= GPI, SYNCCLKIN, nSLEEPY, WKUP2 (PU/400K PD)

GPI0O_11 (io_iny 0117 = GPO (REGEN), nasTalT_soc (an/PP)
IN = GFI, TRIG_WDOG, nSLEER":, WKU' (PPL/PPD)

J721E Processor
ACD Pkg: 24mm sq, 0.8mm pitch, 827 ball, FCBGA

Safety Island Control Signaling

Single Load Switch
TPS22965-Q1

VDD_I0_3V3

VDA USR 2v3

3.3V Analog PHY Power Domalns

VDD_IO_1V8

_3p3_usb ] HS USB1&2 PHY
1.8V Digital I/O Domains
_mmc0 ] [ MMCO

Dual Voltage (1.8/3.3V) Digital 1/O Domains

Notes:
1) Two external Load Switches (LdSw) have been used to source VDD_MCUIO_3V3 & VDD_IO_3V3 power rails and provide the following benefits:
A) Sequencing SoC power domains in desired order by using PMIC GPIO control signals with desired start-up & shut-down timing delays per NVM settings.

B) PMIC monitoring of “VCCA Over Voltage” (+5 to +10%) allows PMIC GPIOs to disconnect 3.3V power rails (VDD_MCUIO_3V3 & VDD_IO_3V3) from SoC if OV is detected.
B) Allowing SoC’s Main 3.3V 10 domains to power down independent of MCU 3.3V 10 domain for low power states.
C) Isolating peripheral 3.3V load currents from passing through the in-line safety MOS FET since one load switch connects directly to VSYS_3V3 for sourcing VDD_IO_3V3
power rail that supplies Main 3.3V 10 and multiple EVM system peripherals & Flash components. This limits total load current through PMIC protection FET in order maintain
a reasonable size pkg & component cost.

2) PDN supports functional safety needs, MCU Only & Suspend-to-RAM low power modes of operation.

3) Suspend-to-RAM (S2R) function requires:
A) Leo-B PMIC’s GPIO_9 is used to control SoC DDR retention mode since it is reference to VRTC domain. GPIO is configured for open-drain buffer type with a pull-up R to
VDD_DDR_1V1 supply as needed for SoC’s DDR_RET input.
B) For LP4 type systems, the SoC EMIF & SDRAM DDR voltage domains remain energized while all other SoC MCU & Main domains will be shut off (PMIC power resources) to

minimize power.

C) For LP4x systems, the 0.6V IO voltage domains on both SoC & SDRAM can be optionally shut down as shown below. SDRAM enters Self-Refresh mode when external clock
& all supplies are enabled. VDDQ can be turned off during Self-Refresh with proper power-down after SDRAM Toy ek is satisfied

Type Device R Comp Domains Voltage S2R State
LP4/4x SoC VDD DDR 1Vl REG  vdd_ddr_bias 1.1V ON
VDDR_IO_DV_SRC vdd_ddr 1.1/0.6V  ON / ON or OFF
VDDR_IO_DV_SRC vdd_ddr_c 1.1/0.ev ON / ON or OFF
SDRAM  VDD1 LP4 1V8 REG vddl 1.8v ON
VDD _DDR_1V1 REG vdd2 1.1v ON
VDDR_IO_DV_SRC vddq 1.1/0.6v ON / ON or OFF

4) Functional Safety requires monitoring all key SoC voltage domains that could cause severe system failures. SoC internal Power OK (POK) provides OV & UV monitoring for a few
SoC MCU & Main domains. SoC does support UV monitoring of the critical system input power rail on VMON_VSYS connected to VSYS_3V3 using R-Divider network. One
additional User selectable external voltage rail can have both OV & UV monitoring on VMON_VEXT sense input. EVM has connected it to VDD_IO_3V3 through a R-Divider to
provide monitoring on key VDD_IO_3V3 power rail. The following SoC Main domains have been classified as non-critical & do not require direct monitoring:

VDDSHVS (SD Card), VPP_CORE, VPP_MCU & VDDA_3P3_USB.

5) PMIC-A’s NVM setting must set GPIO9 = nSLEEP function & connected to Gnd on the board as a “Work-Around” for PMIC ES1.0 “nSLEEP Deglitcher” errata item. This allows
SoC power management SW to control entry & exit of low power modes (i.e. MCU Only & S2R) as desired without any SW changes to address PMIC errata. PMIC ES 2.0 will
fix this issue & GPIO9 can be recovered for other uses with ES2.0 or later PMICs.

VDD_SD_DV

VDD_I0_3V3
VDD_IO_1V&

0 General 1/O
1 PRGO/GPMC I/O
hv2 PRG1 1/O

RGMII5 I/O

RGMII6 I/O

MMC1 I/O

MMC2 I/O

1.8V EFUSE Domains

ppZhe 1
L oo ||

H_DDR_REI_1V1

VDD1 1PDDRA_1va

Power Management Control Signalini
DDR_RFT SOC_¢
(vPNS_PDR)

LPDDRA
16Gb, 32b, 4266Mi Iz
PN: MT53D512M32D2

VDD DDR_1V1

leMmic
128Gb (16GB), 1.8V, -40 +105C
IMIFCI6GAPALBH-AAT

vce NAND Core & 1/0
VCCQ  [eMMC core & I/0
wsin

VDD_MCUIO_1va

—_——=—vcC

Core 2 & Input Buffer
/0 Buffer

[Octal SPI FLASH

[512Mb, 1.8V, -40 Lo +105C
MT35XLUI512ABATG12-DAAT

| core& o

g

AFFTY_FRRORR

(veldlshv0)

[Wrm Rst] RESETSTAT?

(veldshu)
PORz_OUT

H_SOC_SAFETY_ERRn
[H20C SAFETY_ERRn

H_MAIN_GPIO_A

SEL_SDIO_3v3_1v8n

H_RESEISIAIZ

H_50C_PORz_OUT
e

(veldshvo)

Processor PMIC — Power Rscs H_ WKUP_12Cc0 WKUP_I2C0_SCL/SDA PMIC_POWER_ENT H_PMIC_PWR_EN1 .
TPS659413 —Q1  NVM D = 0xFO (vldshvO_meu) (vddshvo_mecu)
Test Rev 0.7 H_MCU_I2C0 MCU_IZC0_SCL/SDA MCU_SAFETY_ERRORN H_MCU_SAFEIY_ERRn
SV <V (Few dependen >
VCCA_3v3 P V(Fswdspendent) — Buckl)  vDD_CPU_AVS (vddshvO_mcu) (vdda_wkup) ™
3. H_MCU_PORz_1V8 [MCU_PORz [Cold Rst] _PORz_ H_MCU_PORz_OUT
15.5; Vo - 0.3-1.9V, 3.5A/Ph|
5 X i - (vdda_wkup) (vddshvo_meu) - crre
VDA_MLU_1vs P Vin <R 5V (Few deperdent] BuckZ H_MCU_RESETz [MCU. RESET2 [Wrm Rt | | (Wrm Rst] MICU_RESETSTAT? | H_MCU_RESETSTATZ
‘941 PMIC - A = - VSYS 3v3
- > - 0 = 0.3-3.3V AV5(5/10/20mV), 3.5A | (vddshvO_mecu) {vddshvO_meu)
Processor PMIC — D|g|ta| & Cntl 10 VSYS_MCUIO_3V3 Multi-Ph: 3.0<Vin<5.5; Vo = 0.3-1.9V, 3.5A/Ph| H_SOC_PORz_1v8 POR7 [Cold Rst] PO VMION_ER_V5YS VMON VSYS .
- - = Vin < 5.5V (Few deprenden (el O L L _ER_\ T
TPS659413 — Q1 NV;VI |:>R Ong 2 1‘;“ ‘;(zo;;svf‘ ) 5“:"3 VDD_MCU_0V85 H_SOC_RESEI_REQz RFSFT_RFQ7 [Wem i1 | s N EREREVEX | VMON_VEXT . I
OVPGDRV vsrs) v > 3 [Multi-Ph: 3.0<Vin<5.5; Vo = 0.3-1.9v, 3.5A/Ph| T . 2 == D>
VSVS_SENSE Vio_in EERCOBIHTA P6<Vin <55V (Few dependent)  Buckd N p— Safety Island Controller Domains.
I PwroN or ENABLE v | VDD_DDR_1V1 =, A,
ENABLE (v (©0) 1T > e = L DDR_ dd_meu (O] [safety Micra-Cantroller
LB Rasce VDD_MCU_RANM_F_0V85 s
O qan ;o 2 (ODPP RS oL iFoA in DAV ol Ph 8.0-vins.51 Vo - 03 1.0v, 3.5A/Ph VDD MCU KAM F ddar_meu  CROKY| fsafety Micro Controlier RAM
= = 26 ViR eSSV (Fewdependsitl  Bucks| VDD_PHYIO_1V8 Safety Island Analog Domains
GPIO 1 (Vio): OUT = GPO, NRSTOUT (0D/FP) —> — — VDA_MCU_1v8
et e Vo = 0.3-3.3V avsis/10/0my e, 28 — dda_mecu_pligrp0 [Satety MCU PLLs
R — = Vi SVCCASTEEY D01l VDDI1_LPDDRA_1V8 dda_mecu_temp Satety MCU Temp Sensor
e e e Vo =04 33V o, Bypass, S00mA dda_adc_mcu Safety Mcu ADC
1.2 < Vin < VCCA or 5.5V Lpoz VDD_MCUIO_1v8 por_wkup(POK))| [safety MCU
(GPIO 3 (vaTc): ouT = GPO (REGEN), cLx32koUT (00/PP) Vo =0.4 3.3V (50mV), Bypass, S00mA| n up
= G, neak_soc, stege, e -4 =35V s, : _wkup Safety Mcu
N = G, NERR_ S0 nSLEEP, L WKUP (59U/PPD) o — VDA_DIT_0ve
. LDO3| ki, Safety Island 10 Domains
GPIO 4 (wiic: 01 - ww, cxazxout (oo7ve) Vo = 0.4= 3.3V (somV stcps) or Bypass, 500mA| vadsioNme QRN ecs ok o
in - GPI, nsteeps, Lp_wkup1 (#U/400K PD) U oVieA ST T VDA MCU_1vs VOD_MCUIO_1vs r’ o | = tv e oo 3 H_MCU_INIn
| meu afe ash
GPIG_S winty 0UT - PG, SCLK_SPII 00/PP) Vo = 1.2 = 3.3V, wsmy stepe, Low Nolse, 300mA| VDD_MCUIO 3v3__| = i H_MCU_GPIO_B
I = G, SCLK S#, S LEE#, WKUPS (PPU/PPD) VINT_LEOA 1v& 2_mcu | [safety Mcu RaMIT IO
—_—
GPIO 6 (win1): 0U1 - Gro, SDATA_SPMI (B1-D)
1= G, nsteEP, WU (PPU/PPD) TDOVRTC N —— Core Domain
S Vincernai o — — vdd_core (Por) [core Losic
W0 U1 G 00
o st WU 2 te D , AVS
In= Gin, NERR_MCU, .. /400K PD) OB, EPULATS ‘ompute Dom: e & —
[GPIO 8 (VIo_iN): OUT - GPO, STNCCLKOUT, CLKSZ0UT (0D/P%) @ Single Load Switch e 2npuieSusier
N - G, DISABLE_WDOG, nsicry:, wkuP (°u/400k PD) 1PS22965-Q1 BE. CHRE. A BROVas RAM Domains
VCCA_3v3 ou _ VDD_MCUIO_3V3 = T @Por)] [core Loric RAM
GPIO Wi WoUr- GrorEGE, 7000, FEGUT oo = : vous _Mculo_ = e or_core QR [Gamicn
N - G, DIsABLE WOOG, RSLEEPY, WK (F'U/PPD) N — e = idar_cpu | [compute cluster Ram
S i J SDRAM Domalns (1.1V & 0.6V for LPDDR4x)
(GPIO_10 (VIO_IN): OUT = GPO, SYNCCLKOUT, CLK320UT (OD/PP) VDD_DDR_1V1 -
IN - Gl SYNCCLKIN, nsLEERy, WKUPL (PU/400k PD) ;_ddr_bias | [EmIF core
‘ = dds_dd; EMIF 10
ST v ouT e mRTOUT SeE GO 941 PMIC- B |:: s |
T T AR Processor PMIC — Power Rscs vdds_ddr_c | [EmiF crock
[TPS659411 — Q1 NV;V' 'D; 07:‘7’ 0.8V Analog CLK, PLL & DLL Domains
st Rev
dda Op8 pll_mlb
. 2.6 % Vin <5.5V (Fsw dependent)  Buckl| c z ——
Ve ava . ik voo_conc ovs O > ias_opo i
; 1.9V, 2.54/Ph dda_0p8_dl )
941 PMIC - B VDDA OP8 SFRDES AN C
. 2.6 <Vin <5.5V (Fsw dependent)  Buck2| vdda_0p&_serdes
Processor PMIC — Digital & Cntl 10 N o _Op8._:
TPs659411 — Q1 NVM ID = 0XEO e . v - o VN . VDDA 0P8 DP o L
_ i TestRev0.7| _ VCCA_3V3 2.6 <Vin <5.5v (rsw dependent)  Buck3| 7~ vddSNAREN
X |ovecomven VN e v N 5 dda Op8 dp <
€ mmco R Vines.S; Vo = 0.3
v ey B E— H_MCU_TNTr Multi-Ph: 3.0 5.5; Vo = 0.3-1.9V, 3.5A/Ph| L—»{vdda 0Op8 dsitx
C1 o ;v O/ (RSTOUT |- 56 Vin <5.5V (rsw dependent)  Buckd |——»{vdda_0pa_dsitx_c
ADDR - OX4C, 4D, 4E & 4F (10K PU ta VECA) EN_DRV [-X —> 1-Phs /0 = 0.3-3.3V dda Op8 csirx
Multi-Ph: in<5.5; Vo - 0.3-1.9V, 3.5A/Ph
. vdda Op8 ufs
IN = GPY, SC1_12C2/€5_SP), nSLEEP™S, WKUP Y (PPU/PPD) [RERREREESi5V (2w dependent) ERIFTERE VDD_RAM_0V85 o VDDA 0P8_USB SRR
Vo = 0.3-3.3V AVS(5/10/20mV steps), 2A | Y L
GIMO_7 (o), 017~ GPO (REGEN), AnA_i2C2/3n0_571(0n/PR) 1.8V Analog CLK & PLL Domains
1N - GPI TRIG_WDOS, nSLECP, WKUPS (PPU/IPID) 1.2 < Vin < VCCA or 5.5V LDOo1| VDD_5D_DV YDA DI TVE dds_oscl |
Vo= 0.4~ 3.3V (somv, Bypass, S00mA| B
IN = GBI, WFRR_SGC, 1SIFEPY, LP_WKUPY (PPU/PPD) 1.2 = Vin = VCCA or 5.5V 1DO2 VDD USB 3V3 vdda pligrp6:0 | |
< - Vo~ 0.4~ 3.3V umy, Bypass, So0m| vdda_temp3:0 I
GPIO_2 (VATC) 0117 — GPO (REGEN), €1 Ia7400T (@D/PF) 1.2 Vin < VCCA or 5.5V 1003 VDD_IO_1V8 1.8V Analog PHY Domains
1.\ CPY; A F Pl (P WRUBY (PPU/EED), P Vo = 01— 3.3V sumvszeps) or Bypass, 500ma o _1p8_csirx
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Device

WKUP_I2C0

MCU_I12C0

SoM 12C ADDRESS TABLE

CPU_12C0

CPU_12C1

CPU_I12C2

CPU_l12C3

CPU_12¢4

CPU_I2C5

CPU_12C6

MCU ID EEPROM

0x50

PMIC-A

0x48-0XAB

0x48-0XAB

PMIC-B

0xAC-0xAF

APPLE AUTH

0x10,0x11

CPUUB%4L

0x16

CPU TPAGI0A

0x2D

CPU TAS52505

0x18

MINI-PCIE

TBD

A2B EXPANSION

CPU TPAB3DA

TED

0x3D

Move from 12C6 to 12C0 due to UB960 SCL/SDA line swap. Swap to 12C0 can be wired.
Delta trom ACARD. On ACARD set pin measures ~1.2V tor addr 0x2C, on CCARD measures 3.2V tor addr 0x2D. Looks like on-chip pulldown not

enabled? Mo datasheet and parts shipped in two different batches.
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GPIO MAPPING TABLE

INDEX |BALL SIGNAL GPIO IPU/IPD |SCHEMATIC NET XPU/XPD
1|A23 PRG1_PRUO_GPO3 GPIOD_4 OFF TPAG304_nSTANDBY PD-3.32K
2|AH23 PRG1_PRUOD_GPO4 GPIOD_5 OFF CHIMES_nSTANDBY PD-3.32K
3|AH21 PRG1_PRUO_GPO1S GPIOD_20 OFF A2B_GPIO_OQUT 57 PD-10K
4|AJ25 PRG1_PRU1_GPO10D GPIOD_32 OFF A2B_GPIO_INTR_77
5|AH25 PRG1_PRU1_GPO11 GPIOD_33 OFF A2B_GPIO_OUT 74
6|AG25 PRG1_PRU1_GPO12 GPIOD_34 OFF A2B_GPIO_INTR_43
7|AH26 PRG1_PRU1_GPO14 GPIOD_35 OFF PCled WAKE# PU-100K
a|a127 PRG1_PRU1_GPO15 GPIOD_36 OFF PCle0_W_DISABLE# PD-10K
9|Al26 PRG1_PRU1_GPO16 GPIOD_37 OFF PCle0_RC_R5Tz PD-10K

10|w28 RGMII6_TD1 GPIOD_100 OFF TUNER_INTB_CHIPO PU-10K
11)y27 RGMII6_RD2 GPIO0_106 OFF TUNER_RSTB_CHIPO PD-10K
12|AA2 5PI0_CS0 GPIOD_111 OFF UBS60_FRAME_SYNC

13]AAl SPI0_CLK GPIO0_113 OFF UBSe0_PDB PD-10K
14]|ABS SPI0_DO GPIOD_114 OFF UBSe0_CAM_nPOWERON |PU-10K
15]Y3 SPI1_CS0 GPIOD_116 OFF UBSE1_GPIDO

16)W4 5PI11_C51 GPIOD_117 OFF UBSE1_GPIO1

17]yY1 5PI1_CLK GPIOD_118 OFF UBS81 PDB PD-10K
18]Y5 5PI1_DO GPIOD_119 OFF UBSE1_GPIO2

15]y2 5P11_D1 GPIO0_120 OFF UBS81_GPIO3

20|AC2 UARTO_CT5n GPIOD_123 OFF NEO_RESETN

21|AB1 UARTO_RTSn GPIOD_124 OFF PWR_SW_CNTL_DS3ID PD-10K
22|AC4 UART1_CTSn GPIOD_127 OFF DSI_UB981_INTB PU-4.7K
23|AD5 UART1_RTSn GRIO1_0 OFF USBO_STATUS PU-100K
24| W3 MCANO_RX GPRIO1_1 OFF UBS60_INTB PU-4.7K
25|WB MCANO_TX GPIO1_2 OFF USBO_VBUS_OCN PU-100K
26|W3 MCANI_RX GPIO1_3 OFF APL_RSTn PU-2.2K
271Y23 PRG1_PRU1_GPO3 GPIOD_29 OFF ENET_WAKE PD-3.32K
28|W23 RGMII6_TD3 GPIOD_99 OFF ENET_INH PD-3.32K
29|v23 RGMII6_RX_CTL GPIOD_98 OFF ENET_INTSn PU-3.32K
30127 MMC2_DAT1 GPIO1_25 OFF ENET_EN PU-3.32K
31|F27 WKUP_GPIOO_3 WKUP_GPIOO_3 OFF MCAN_nFAULT PU-3.32K
32|F29 WKUP_GPIOO_6 WEKUP_GPICO_6& OFF MCAN_EN PD-10K
33|H26 WKUP_GPI00_10 WKUP_GPI00_10 OFF MCU_CANO_S5TBz PD-10K
34|H27 WKUP_GPI00_11 WKUP_GPID0_11 OFF MCU_CAN1_S5TBz PD-10K
35|AH29 PRG0O_PRUD_GPO13 GPIOD_56 OFF SEL_SDIO_3V3_1vén PU-10K
36|AG29 PRG0O_PRUL_GPOl6 GPIOD_79 OFF MMC_PWR_ON PU-10K
37|G26 WKUP_GPIOD_S WKUP_GPIDD_S OFF H_MCU_INT# PU-10K
38)A23 WKUP_GPI00_30 MCU_05PI1_LBCLKD |OFF WKUP_GPI00_30 PU-10K
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MLB

us7L

MLB

PwrGrp:VDDA_MLB

J721E SR1.0
Pin Mux:v0.13.2 Ballout:v20181212
DRA829 DM vC

MLBO_MLBCP [ag5
MLBO_MLBCN [———X

MLBO_MLBDP [aps*
MLBO_MLBDN [———X

MLBO_MLBSP [-aG7
MLBO_MLBSN [-==—X

J721E_181212

DSI

U37E

DSI-TX

PwrGrp:VDDA_1P8_DSITX

J721E SR1.0
Pin Mux:v0.13.2 Ballout:v20181212
DRA829 DM vC

El1

DSI_TXCLKP 47

gg DSIO_TXCLK P 31

DSI_TXCLKN
C12

DSI0_TXCLK_N 31

DSL_TXPO (577

DSI_TXNO
C13

DSIO_TXO. P 31
DSIO_TXO N 31

DSI_TXP1 575

DSI_TXN1
A14

DSI0_TX1 P 31
DSIO_TXI N 31

DSI_TXP2 573

DSlo_TX2 P 31
DSIO_TX2 N 31

DSI_TXN2
A15

DSI_TXP3 [g517

DSI_TXN3
F12

DSIO_TX3 P 31
DSIO_TX3 N 31

DSI|_TX_CALIB

DSI_TXRCALIB

DSI_ATB 0 H (22
DSLATB 1 H [~—0x

J721E_181212

Note:

ATB pins to be left unconnected

DGND

CSl Interface

U37F

CSIO-RX

PwrGrp:VDDA_1P8_CSIRX

J721E SR1.0
Pin Mux:v0.13.2 Ballout:v20181212
DRA829 DM vC

CSI1-RX

PwrGrp:VDDA_1P8_CSIRX

o I —
CSI0_RXCLKNX

SI0_RXCLK P 33
SI0_RXCLK_N 33

A20
CSI0_RXPO :M 5 %slo,ﬁxoj 33
CSlo_RXNO S RXO N 33

CSI0_RXP1
CSI0_RXN1

CSI0_RXP3
CSI0_RXN3

c19

D18 2
csio_Rxp2 (512
CSI0_RXN2

SI0_RX1 P 33
SI0RX1 N 33

SI0_RX2 P 33
SI0_RX2_N 33
E17
E16 Slo_RX3 P 33
CSIORX3 N 33

F16___ CSI0_RXRCALIB

CSI0_RXRCALIB

E18

CSI0_ATB_0_H [Fg %
—x

CSI0_ATB_1_H

CSIH_RXCLKP 4517
S

CSI1_RXCLKN¥

CSI1_RXP0

CSI_RXNO [—X

CSI1_RXP1
CSI_RXN1

CSI1_RXP2 [F14 X
CSI_RXN2 [

CSI1_RXP3 g3 X
CSI1_RXN3 [——X

CSI1_RXRCALIB

DGND

CSI1_RXRCALIB

CSH_ATB_O_H [y
H

CSI_ATB_1_H

J721E_181212

Note:

ATB pins to be left unconnected

R361
500E_0.1%
0402

Note:

R366
500E_0.1%
0402

R358
500E_0.1%
0402

DGND

ATB pins to be left unconnected
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SERDES

U37R

SERDESO
PwrGrp:VDDA_1PB_SERDES

J721E SR1.0
Pin Mux:v0.13.2 Ballout:v20181212
DRA829 DM vC

SERDES1
PwrGrp:VDDA_1P8_SERDES

SERDES2
PwrGrp:VDDA_1P8_SERDES

AE18

SERDESO0_REXT

SERDESO0_REXT

AG18

C_PCle0_TX0_P C510 0.22uF

SERDES0_TX0_P

AF19

C_PCle0_TX0_N C509 0.22uF 0201 6.3V

SERDESO0_TX0_N

AJ18

0201] [6.3V

SERDES0_RX0_P

AH19

SERDES0_RX0_N

SERDESO_TX1_P
SERDESO_TX1_N

SERDES0_RX1_P
SERDES0_RX1_N

AG1
AF1

2

WiE

AD16

R338 49.9

PCIE_REFCLKOP

AE17

PCIE_REFCLKON

AE13

R328 49.9

SERDES1_REXT

PCle0_TX0_P
PCle0_TX0_N

PCle0_RX0_|
PCle0_RX0_N

PCIEO_REFCLK_P
PCIEO_REFCLK_N

34
34

P 34
34

34
34

R334
3.01K

DGND

SERDES1_REXT

SERDES1_TX0_P
SERDES1_TX0_N

SERDES1_RX0_P
SERDES1_RX0_N

SERDES1_TX1_P
SERDES1_TX1_N

SERDES1_RX1_P
SERDES1_RX1_N

PCIE_REFCLK1P¢
PCIE_REFCLK1N(

k2

BREE

AG1
AF1

AJ1
AHT

AG1
AF1

AJ1
AH1

AD1
AE1

AD13

N7
DGND

SERDES2_REXT

R333
3.01K

DGND

SERDES2_REXT

SERDES2_TX0_P
SERDES2_TX0_N

SERDES2_RX0_P
SERDES2_RX0_N

SERDES2_TX1_P

G
AF1

kR

AG11
AF12 |

1

AJ1
AH1

C_USB1_SS_TX_P

C495

X 0201 2

29

SERDES2_TX1_N

AJ11

0.22uF
6.3V Cas6 | [0.220F ggﬂgg}ggi;}{,
0201 163V 58T

29

SERDES2_RX1_P

AH12

gUSB17387RX17P

USB1_SS_RX1_N 29

SERDES2_RX1_N

PCIE_REFCLK2P¢4
PCIE_REFCLK2N¢

J721E_181212

us7s

AD1
AET

A

SERDES3
PwrGrp:VDDA_1P8_SERDES

J721E SR1.0
Pin Mux:v0.13.2 Ballout:v20181212
DRA829 DM vC

SERDES4
PwrGrp:VDDA_1P8_SERDES

DP0-AUX
PwrGrp:VDDA_1P8_DP

SERDES3_REXT

SERDES3_TX0_P
SERDES3_TX0_N

SERDES3_RX0_P
SERDES3_RX0_N

SERDES3_TX1_P
SERDES3_TX1_N

SERDES3_RX1_P
SERDES3_RX1_N

PCIE_REFCLK3P
PCIE_REFCLK3N
SERDES4_REXT
SERDES4_REFCLK_P

SERDES4_REFCLK_N

SERDES4_TX0_P
SERDES4_TX0_N

SERDES4_RX0_P
SERDES4_RX0_N

SERDES4_TX1_P
SERDES4_TX1_N

SERDES4_RX1_P
SERDES4_RX1_N

SERDES4_TX2_P
SERDES4_TX2_N

SERDES4_RX2_P
SERDES4_RX2_N

SERDES4_TX3_P
SERDES4_TX3_N

SERDES4_RX3_P
SERDES4_RX3_N
DPO_AUX_ATB_0
DPO_AUX_ATB_1

DPO_AUXP
DPO_AUXN

AE8

SERDES3_REXT

R341
3.01K

DGND

AG8
AF9

C_USB0_SS_TX_P

USBO_SS_TX2_P
USBO_SS_TX2_N

AJ8

C493 0.22uF
C_USBO_SS TX N 0201 6.3V C494 0.22uF
0201 6.3V

AH9

USBO_SS_RX2_N

AG9

> |z
s |X

j: >
o9 |5

s

F9

é USBO_SS_RX2_P

SERDES4_REXT

29
29

29
29

R332
3.01K

DGND

DPO_TX0_P

C_DP0_TX0_P C428 0.22uF
C_DPO_TXO0_N 6.3V 0201

C427 0.22uF gg
05071 [6.5V DPO_TX0_N

C_DPO_TX1_P C412 | |0.22uF

C DPO_TXT_N 53V | [0201 DPO_TX1_P

Cati [ [0220F gg
0207] [6.3V DPO_TX1N

C_DP0_TX2_P C426 0.22uF
C_DPO_TX2_N 6.3V 0201

Ca35_[[0.220F gggggﬂ;%,ﬂ
Tl —spopo T

C_DPO_TX3_P C414 | |0.22uF

DPO_TX3_P

T _DPO_TX3 N 6.3V__|[0201

F6
E6

F7

Cat3 [ [0220F gg
0207] [6.3V DPO_TX3.N

Note:

C_DP0O_AUX_P

| G6

C402 0.22uF
0201] [6.3V__C401_[[0.22uF

DPO_AUX_P
C_DPO_AUX N 8§DP07AUX7N

J721E_181212

6.3V |[0201

ATB pins to be left

30
30

30
30

30
30

30
30

unconnected

30
30

R360
3.01K

DGND

Note: Place DC blocking caps near
SOM Connector
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MMC Interface

R331 10K

u37m
MMCO MMCO_CALPAD
:VDDS_MMCO MMGO_ CLKS ng‘mz—» MMCO_CLK 28
MMCO0_CMD MMCO0_CMD 28
J721E SR1.0 MMC0_DATO mmg@g:ﬁ ;5
Pin Mux:v0.13.2 Ballout:v20181212 MMCO_DAT1 MMCngATz 22
DRA829 DM vC ng*gﬁg MMCO_DAT3 28
MMCO_DAT4 MMCO_DAT4 28
MMCO_DATS MMCO_DATS 28
MMCO_DAT6 MMCO_DAT6 28
MMCO_DAT7 MMCO_DAT7 28
Mmco_Ds [FAE4 >> MMCO_DS 28
MMCo_vCTRL TP FA24
MMC1 MMC1_CLK§E & H MMCI_CLK
PurGrp:VDDSEVS MMCI CMD R —— & H MMC1_CMD
MMC1_DATO ey H_MMC1_Do
1_DAT2 I"R56 - -
MMC1_DAT3 [— H_MMC1_D3
RGMIIS5 MMC1_spcp 22 H_MMC1_SDCD
PwrGrp:VDDSHV3 MMG1_SDWP R28
MMC2 MMC2_CLK 22 > 12C3.8CL 35
PurGrp:VDDSEVG MMC2 CMD | &> 1203 SDA 35
MMC2_DATO [124 30128 {  NEO_TIMEPULSE
MMG2 DAT1 [~T56—T2C5 SDA Eﬁggfggm 3237
MMC2_DAT2 (T35 = E
MMC2_DAT3 A2B_SCL1 37
J721E_181212
U37N
UFSO UFSO0_REF_CLK AES
PwrGrp:VDDA_1P8_UFS UFS0_RSTN AD6
AF7

J721E SR1.0
Pin Mux:v0.13.2 Ballout:v20181212
DRA829 DM vC

UFSO0_TX_DPO FaGe

UFS0_TX_DNO

UFSO_RX_DPO a3

UFS0_RX_DNO

UFS0_TX DP1 [~AGE

UFSO_TX_DN1

UFS0_RX_DP1 [~ats

UFSO0_RX_DN1

J721E_181212

0201
AE1 MMCO_CALPAD DGND

37

12C3_SCL

T2C5 SCL

VDD_IO_3V3

R213
2.2K
0201
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VDD_DDR_1V1

10K 10K . U40A .
0402 0402 LPDDR4_DQO B2 AA2 LPDDR4_DQ16
TPDDR4_DQA Co | DQO_A DQO_B v TPDDR4_DQi7
LPDDR4_ODT_CA A TPDDR4_DQZ2 £2 | DQ1 A bat B Iy, TPDDR4_DQT8 us7G
TPDDR4_DQ3 F2 | DQ2 A DQ2 B TPDDR4_DQT9 P& A LPDDR4_DM0_DBI0#
LPDDR4_ODT_CA B TPDDR4_DQA F4 | DQ3_A DQ3 B I CPDDR4_DQ20 24 H_DDRRET AV > DDR_RET DDR0_DMO g4 TPDDR4_DM1_DBIT#
— TPDDR4_DQO5 E4 | DQ4_A DQ4_B [yz TPDDR4_DQ21 N6 DDRO_DM1 TPDDR4 DM2 DBI2F
TPODRA D% G4 DQ5_A DQ5_B vz u %—Tg| DDRO_ATBO DDRO DDRO_DM2 TPDDRA DI DET37
) R3se Ra4s TPODRZ DO 54| DQ6_A DQ6_B [~aA7 TPDDR4_DQ23 »——{ DDR0_ATB1 . DDRO_DM3 D
PwrGrp:VDDS_DDR
NP-10K > NP-10K TPDDR4_DQ8 B DQ7_A DQ7_B [~aATq TPDDR4_DQ24 LPDDR4_CAO G4
0402 0402 TPDDR4_DQ9 ci1 | DQ8.A Da8 B y7y TPDDR4_DQO25 TPDDR4_CAT 3| DDR0_CAQ A5 LPDDR4_DQO
TPDODR4_DQT0 E11 | DQ9A DQ9_B vy TPDDR4_DQ26 TPDDR4_CAZ K5 | DDRO_CAt DDRO_DQO A TPDDR4_DQT
TPDDR4 DQTT F DQ10_A DQ10_B 7 TPDDR4_DQ27 TPDDRZ CA3 J4| DDRO_CA2 DDRO_DQ1 |5 TPDDR4_DQY
TPDDR4_DQ12 DQf1 A bat1 B TPDDR4_DQO28 TPDDR4_CAZ K2_| DDRO_CA3 DDRO_DQ2 7G5 TPDDR4_DQ3
TPDDR4_DQT Eg | DQ12_A DQ12_B [y TPDDR4_DQ29 TPDDR4_CAS H5 | DDRO_CA4 J721E SRL.0 DDR0_DQ3 g7 TPDDR4_DQA
TPDDR4_DQT4 Co | DQI3.A DQ13 B v TPDDR4_DQ30 DDRO_CA5 Pin Mux:v0.13.2 Ballout:v20181212 DDRO_DQ4 |G; TPDDR4_DQ5
TPDDRA_DQT5 B9 | DQ14 A DQ14_B Aag TPDDR4_DQ3T DDRO_CALO H2 DRAB29 DM vC DDRO_DQ5 33 TPDDR4_DQ6
~ DQ15_ A DQ15 B DDRO_CALO DDRO_DQ6 (% TPDODRZ DO
DGND LPDDR4_DMO0_DBI0# c3 Y3 LPDDR4_DM2_DBI2# LPDDR4_CKEO a3 DDRO_DQ7 I TPDDR4_DQ8
~——TPDDR4 DMi DB# ____ Cio0 | DMIO_A DMIO_B [~yfg — [PDDR4_DM3 DBB% R356 TPDDR4_CKET J3_| DDRO_CKEO DDR0_DQ8 ¢, TPDDR4_DQ9
DMI1_A DMI1_B DDRO_CKE1 DDR0_DQ9 [F7 TPDODRA DATO
LPDDR4_DQS0_P D3 w3 LPDDR4_DQS2 P LPDDR4_CK_T H1 DDRO_DQ10 "5 TPDDR4_DQTT
| | E3 | PQSO_T_A DQSO T B y3 —[PDDR4 DOS2 N TPDDR4 CK C J7 | DDRO_CKP DDR0_DQ11 —F5 TPDDR4_DQT
DQSO_C_A DQSO_C_B 40 1% DDRO_CKN DDR0_DQ12 [F5 TPODR4 DQT3
LPDDR4_DQS1_P D10 w10 LPDDR4_DQS3_P 201 LPDDR4_CSNO_0 J5 DDRO_DQ13 ~pg TPDDR4_DQ14
E10 | DAS1.T.A DAS1_T B [y TPDDR4_DOS3_N TPDDR4_CSNO_T K3 | DDRO_CSNO_0 DDR0_DQ14 |"Fg TPDDR4_DQT5
DS C A DSt C B TPDDR4_CSNT_0 G5 | DDRO_CSNo_1 DDR0_DQ15 (15 TPODRA DQTE ||
LPDDR4_CAQ H2 R LPDDR4_CAQ DEND TPDDR4_CSNI_1 J2 | DDRO_CSN1_0 DDRO_DQ16 5 TPDDR4_DQ17
TPDDR4_CAT 723 CAO_A CA0_B TPDDR4_CAT DDRO_CSN1_1 DDRO_DQ17 [N5 TPDDR4_DQT8
TPDDRZ CA. H9?| CAT_A CA1_B [Fg TPDDRZ CA. LPDDR4_DQS0_P B2 DDR0_DQ18 17 TPDDR4_DQT9
TPDDR4_CA3 Fi10 1| CA2_A CA2 B [Rig CPDDR4_CA3 TPDDR4_DQSO_N B1_| DDRO_DQSoP DDRO_DQ19 5 TPDDR4_DQ20
TPDDRA_CA4 Hi1 1| GAS_A CA3_B [FRiy TPDDR4_CA4 DDR0_DQSON DDRO_DQ20 [7 TPDDR4_DQ2T
TPDDR4_CAS Ji17 CA4 A CA4 B 1 CPDDR4_CAS LPDDR4_DQS1_P E3 DDRO_DQ21 "Nz TPDDR4_DQ22
VDD_DDR_1V1 CA5_A CA5 B TPDDR4_DOST N E£2 | DDRO_DQS1P DDRO_DQ22 [Nz TPDDR4_DQ23
T LPDDR4_CSN0_0 H4 R4 LPDDR4_CSNO_1 DDRO_DQSTN DDRO_DQ23 TPDDR4_DQ24
3| CS0-A CS0.B ["R3 TPDDR4_CSNT_T LPDDR4_DQS2_P M3 DDRO_DQ24 7 TPDDR4_DQO25
CcS1 A csiB TPDDR4_DOS2 N | DDR0_DQs2P DDRO_DQ25 TPODRA D6
LPDDR4_CKEOQ Ja4 P4 LPDDR4_CKEO DDRO_DQS2N DDRO_DQ26 TPDDR4_DQ27
TPDDR4_CKET J5_| CKEO_A CKEO_B |5 TPDDR4_CKET LPDDR4_DQS3_P R2 DDRo_DQ27 TPDDR4_DQ28
CKE1_A CKE1 B [PODRA DOS3 N R DDR0_DQS3P DDRO_DQ28 CPDDRA D20
LPDDR4_CK_T J8 P8 LPDDR4_CK_T DDR0_DQS3N DDRO_DQ29 [74 TPDDR4_DQ30
TPDDR4_CK_C J9 [CK TA CK_T_BYpg TPDDR4_CK_C LPDDR4_RST# K6 DDRO_DQ30 (75 TPDDR4_DQBT
CKC A cKCB DDRO_RESETN DDRO_DQ31
LPDDR4_ODT _CA A G2 T2 LPDDR4_ODT_CA B
ODT CA A ODT CA B J721E_181212
LPDDR4_ZQ0 A5
° TPDDRZ_ZQT Ag_| ZQ0 DNUs8 % ¢
= zQ1 DNU9 gz
LPDDR4_RST# T DNU10 AT
RESET N DNU11 [Ag7
At DNU12
X Az_| DNUT Gt
R353 JTATT | DNU2 NCT ks ¢
10K ATz | DNU3 NC2 kg
*57 DNU4 NC3 s
0402 ZBiz | DNUS NC4 I"Ng
*aA7T| DNUG NC5 X
%22 DNU7
MT53D1024MB2D4DT

DGND

Dcap scheme needs improvement

]
to reduce Zpk vs F (WiP)
VDD_DDR_1V1
Igzes Ig327 c270 Igsao Ig734 Igzsg Ig77s Ig7sz Lsaz Igsa7 Ig774
00— —o—o 10uF uF __0.1uF .01uF .01uF .01uF .01uF .01uF .01uF .01uF .01uF
8 16V oV 16V 5OV oV oV oV oV oV ov oV 8
603 0402 0402 (0402  [402 (0402 402  f0402  P402 402 o402
DGND ° ° ° ° ° ° ° °
VDD_DDR_1V1 o
Lo L —| o = Ny |« o)+ ]l edieed b
vaoe 3 seleSEze EE VDD_DDR_1V1 VDD_DDR_1V1 DGND
B3 DNDNDNNDNDNDNDNNDNDNDNDNNDNDNDNNNDNDNDNNNDUN NN F5 * ®
88| VDDQ SSSSSSSS33333335355555535333353 VDD2 |24
vDDQ VDD2 (4 IE IE IE IE IE IE IE
B[1) veoa voos [ 697 634 L764 760 [c733 Ig772 758 [c7e7 |g77o 653 L654
D5 | VbDQ VvDD2 I OuF AuF  D.O1UF  [0.01uF  0.01uF [.01uF [0.01uF [.01uF [0.01uF  0.01uF  [.01uF
D! xBBg xBBg H 16V 16V ov oV ov ov oV ov oV ov ov
D; vona vop2 [Ttz 603 402 402 0402 [p402 402 o402 402 [p402 402 402
F7o-| VDDQ VDD2 > s > 5 S > 5 >
Us | vobQ VDD2 [gig
vDDQ vDD2 L]
la’ o] vooo voDe [Ki2 VDD1_LPDDR4_1V8 DGND
W5 | VDDQ VDD2
wel ppa VDD2 | . . . . . . . . . .
Wiz | VbDQ VDD2 iz
AA3_| /DDQ VDD2 "R 666 771 652 [c775  [c777 [c705  [cess  [c7se  [C7et 683 [C636
AAE| VDDQ VDD2 |
AAg | /DDQ vDD2 I OuF AuF  .O1UF  [0.01uF  0.01uF [.01uF [0.01uF [0.01uF 0.01uF  0.01uF  [.01uF
VDD1_LPDDR4_1V8 AA10 | /DDQ VDD2 [R13 16V 16V oV oV oV oV oV oV oV oV oV
vbbQ gggg U 603 402 0402 0402 | 0402 | 0402 | 0402 | 0402 | 0402 | 0402 | 0402
4
$ VDD1 VDD2 [~AR7 : o : : : . ! : E
Ui VDD1 VDD2 ~agg
VDD1 VDD2
U; voot DGND
12| VDD1
G4| VDD1
Go_| VDD1 BRRRBBBBRRB33B3333338333338833
VDD1 S355533533335333535335353355533553
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MCU FLASH

us7J

MCU_FLASH
PwrGrp:VDDSHVI_MCU

J721E SR1.0
Pin Mux:v0.13.2 Ballout:v20181212
DRA829 DM vC

J721E_181212

SOC_MGCU_OSPIo_CLK R SOC_MGU_OSPI0_CLK
McU_osPlo_cLk¢-E2 S PR ANE oo ICOSP0.
F19 SOC_MCU_OSPI0_CS0#
MCU_OSPI0_CSNO [E7g -
MCU_OSPI0_CSN1 — —
MCU_OSPI0_DO 70;?2 K> MCU_OSPIO DO 12
MCU_OSPI0 D1 G20 &S MCU OSPIO DT 12
MCU_OSPI0_D2 [F3g &S MoU OsPIo D2 12
MCU_OSPI0_D3 [Fa1 &S MCU OSPIO D3 12
MCU_OSPI0_D4 (51 &S MCU OSPIo D4 12
MCU_OSPI0 D5 |555 &S MCU_OSPIo D5 12
MCU_OSPI0 D6 (a7
MCU_OSPI0_D7
D21 SOC_OSPI_DQS
MCU_OSPI0_DQS
S0G_MCU_OSPI0_LBGLKO_R
MCU_OSPI0_LBCLKO 422 — = BN MCU_OSPI0_D6 12
N MCU_OSPI0 D7 12
Fo2 o MCU_OSPIO_GLK P 12
MCU_OSPH_CLK4——=— S MCU_OSPI0_CLK_N 12
coo MCU_OSPIO_DQS 12
MCU_OSPI1_CSNO [E35— MCU_OSPlo_CS0# 12
MCU_OSPI1_CSN1 >> MCU_HYPERBUS0_CS1# 12
D22 Route SOC_MCU_OSPI0_CLK
-OaPii-bo [G22 & SOC_MCU_OSPIO0_LBCLKO
MU OSPI D2 ggg as differential pair
MCU_OSPI1_D3
Mmcu_ospi_pas |22 >> MCU_OSPI0_ECC_FAIL 12
MCU_OSPI1_LBGLKO4-A23— WKUP_GPIO0 30 R A0 { MCU_HYPERBUS0_RESETO# 12
REV Al: NO-POP FOR OSPI
VDD_MCUIO_1V8
vDD_McUIo_1v8 ] c7se
0.1uF
Rass 6.3V
0201
DGND
1ok Uu4s
201 ©
10
2 | }4—>>MCU708PLRST# 12
1423  H_MCU_PORz_1V8 ) 1

VDD_MCUIO_1V8

N

9
@,
z
S

OSPI FLASH

VDD_MCUIO_1V8

12 MCU_OSPIO_CLK P

12 MCU_OSPIO_CSO# )

12 MCU_OSPI_RST#

12 MCU_HYPERBUSO_RESETO# <K

12 MCU_HYPERBUSO0_CS1#
12 MCU_OSPIO_CLK_N

12 MCU_OSPIO_ECC_FAIL )

SN74LVC1G08DCKR-Q1

VDD_MCUIO_1V8

R206 R203 R196 R204 R201 R205 R207 R208 R200
R194 R195 R188 R187 10K 10K 10K 10K 10K 10K 10K 10K 10K
0402 0402 0402 0402 0402 0402 0402 0402 0402
10K 10K 10K 10K €365 C362 C366
0201 0201 0201 0201 0.1uF 0.1uF 4.7UF
16V 6.3V
0402
DGND
u7s sam 8
B2 000 o D: ¢
c 888 & DQO [ (> MCU_OSPIO_ DO 12
c2 £Le = DQ1 |54 XSS MCU OSPIO DT 12
st DQ2/W# [z 5 MCU OsPIo D2 12
A4 DQS [ S MCU OSPIO D3 12
L RESET# DQ4 [E S MCU OSPIO D4 12
1 A2 DQ5 g5 K>> MCU_OSPIO D5 12
RiB5. A0 A5~| RFU1 DQ6 [£7 XSS MCU_OSPIO D6 12
040 HYPERBUS CKn, OSPI LBCIK B1 ggﬂg ba7 K> MCU_OSPI0_D7 12
C3___ OSPIDOS R RIS, . a22E
R12A A0 0SPI0_ECC_FAIUMCU_HYPERBUSO_INT# 25| o oo Das 0402 > MCU_OSPIO_DQS 12
040 22 DNU2 2Le
R1%0 I [o[ MT35XUST2ABA1 G12-0AUT
100K @eM
DEND
p&ND
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MCU_RGMII

Us7K

MCU_CPSW2G_RGMII
PWrGrp:VDDSHV2_MCU

J721E SR1.0
Pin Mux:v0.13.2 Ballout:v20181212
DRA829 DM vC

MCU_RGMII_TDO [~Asg
MCU_RGMIN_TD1 257~

MCU_RGMI_TD2 Azs—ggmou,DMﬂMERs

MCU_RGMIN_TD3 [—

MCU_RGMIN_TX_CTL ——
MCU_RGMIN_TXC [——

MCU_RGMII1_RDO a5z~
MCU_RGMII_RD1 oz~

MCU_DMTIMER2

MCU_RGMII1_RD2 A25—§§MOU7DMTIMER5

MCU_RGMIN_RD3 [—

MCU_RGMIIM_RX_CTL 1025

Mcu_RaMilt_Rxc [FE24-

MCU_MDIO0_MDC |E28

MCU_MDIO0_MDIO |23

J721E_181212

MCU ADCs

U37H

ADCO
:VDDA_ADC_MCU

J721E SR1.0

MCU_ADCO_AINO
MCU_ADCO_AIN1
MCU_ADCO_AIN2
MCU_ADCO_AIN3
MCU_ADCO_AIN4
MCU_ADCO_AINS

; . . MCU_ADCO_AIN6 MCU_ADCO_AING 13
Pin Mux:v0.13.2 Eallo\;tk.z\vaiﬂgliiflvi MCU:ADCO:A|N7 USBOJMON 29
MCU_ADC1_AINO
- ADCl MCU_ADC1_AIN1
:VDDA_ADC_MCU MCUiADC17A|N2
MCU_ADC1_AIN3
MCU_ADC1_AIN4
MCU_ADC1_AINS
MCU_ADC1_AIN6
MCU_ADC1_AIN7
J721E_181212
us7Q
u23
RGMII5 RGMII5_TX_CTL <> RGMIIS_TX_CTL 32
PurGrp:VDDSHV3 RGMII5_TXC [F222 > RGMIS_TXC 32
RGMII5_TDO bjgs CS>RGMIIS_TDO 32
J721E SR1.0 RGMII5_TD1 /59 XSS RGMIIS_TDT 32
Pin Mux:v0.13.2 Ballout:v20181212 RGMII5_TD2 [~y2g QL RGMIIS_TD2 32
DRAG29 Dt e RGMII5_TD3 K55 RGMIIS_TD3 32
RGMII5_RX_CTL 126 > RGMII5_RX_CTL 32
RGMII5_RXC uzs > RGMII5_RXC 32
RGMII5_RDO 132% ((>> RGMII5_RDO 82
RGMII5_RD1 [(jog XSS RGMIIS_RDT 32
RGMII5_RD2 [(j57 XSS RGMIIS_RD2 32
RGMII5_RD3 RGMIIS RD3 32
RGMII6 RGMIl6_TX_CTL [—28—
PrGrp:VDDSHVA RaMils_Txc |28 SPIS CLK R134 442 (5> A2B_SPH_CLK 37
SPI5_CS0
RGMII6_TDO \0’2257 =00 A2B SPI1_CSO 37
RGMII6_TD1 [~iog GPIO0_T00 A2B SPI1 DO 37
RGMII6_TD2 [~y3 = TUNER_INTB_CHIPO
RGMIle_TD3 ENET INH 32
v23
RGMIl6_RX_CTL K ENET.NTSn 32
RGMIle_RxC |28 AUDIO_EXT_REFCLK2 R130 442 %S A28 XREF_CLK_IN
AUDIO_EXT_REFCLK3
RGMIIS_RDO %&'ﬂs )_EXT | S A2B XREF_CLK_OUT

RGMII5 MDIOO,

PwrGrp:VDDSEV3

RGMII6_RD1
RGMIIS_RD2 {vag
RGMII6_RD3 [———

MDIOO_MDIO

MCU_DMTIMER4

MCU_ADCO_AINO
MCU_ADCO_AIN1
MCU_ADCO_AIN2
MCU_ADCO_AIN3
MCU_ADCO_AIN4
MCU_ADCO_AINS

13,22
13,22

13,26
13,21

_D1
GPTO0_106

A2B_SPI1_D1 37

V24

TUNER_RSTB_CHIPO

MDC 56

MDIOO_MDC 32
>MDIOO_MDIO 32

J721E_181212

LI
1322 MCU_DMTIMER2 SYNC_LM5141 DC 22
1322 MCU_DMTIMERS SYNC_LM53603 AC 22
™ g
TP59
1321 MCU_DMTIMER4, SYNC_LM5175_AC 21
1326 MCU_DMTIMERS SYNC_LMR23625_AC 26
P71

13 MCU_ADCO_AIN4
13 MCU_ADCO_AINS
13 MCU_ADCO_AIN6

39

37
37

39
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us7l

MCU_GENERAL
PwrGrp:VDDSHVO_MCU

J721E SR1.0
Pin Mux:v0.13.2 Ballout:v20181212
DRA829 DM vC

VDDA_MCU_PLLGRPO
PwrGrp:VDDA_MCU_PLLGRPO

MCU & MAIN GENERAL 10, OSC CLKS

VDD_MCUIO_3V3

J721E_181212
us7c

MCU_GENERAL
PwrGrp:VDDSHVO_MCU

J721E SR1.0
Pin Mux:v0.13.2 Ballout:v20181212
DRA829 DM vC

GENERAL

PwrGrp:VDDSHV0

J721E_181212

OSC

us7D

0sCO0
PWrGrp:VDDS_0SC1

J721E SR1.0
Pin Mux:v0.13.2 Ballout:v20181212
DRA829 DM vC

0sC1

PwrGrp:VDDS_0SCL

MCU_BOOTMODEO <»—K» A2B_MCU_SPI_CLK 27,37

MCU_BOOTMODET A2B_MCU_SPI_DO 27,37

MCU_BOOTMODE2 A2B_MCU_SPI_D1 27,37
MCU_BOOTMODE7 ~ <»>—>> A2B_WKUP_GPIO_15 27,37

WKUP_UARTO_TXD A2B_WKUP_UARTO_TXD 37
= = A2B_WKUP_UARTO_RXD 37
MCU_BOOTMODE3 A2B_WKUP_GPIO_0 27,37
MCU_BOOTMODE4 A2B_WKUP_GPIO_1 27,37
MCU_BOOTMODES A2B_WKUP_GPIO_2

27,37

MCU DUAL PURPOSE PINS. A2B CANNOT
DRIVE UNTIL AFTER RESET

14,27,37
J26 14,27,37
MCU_I2C0_SCL "'25—<§ MCU_I2C0 SCL 23 R166 142737
MCU_12C0_SDA [——=>—————<>) MCU_I2C0_SDA 23 gl
D26 0201 14,27,37
MCU_I3C0_SCLYg3s MCU_DMTIMERS 14,23
MCU_I3C0_SDA [—————) MCU DMTIMER9 14,24
D29
MCU_MCANO_TX4-55g———————>» MCU_MCANO_TX 32
MCU_MGANo_RX |22 < MCU_MCANO_RX 82 MU aco scL 14,27,37
E27 14,27,37
MCU_SPI0_CLK4—¢55 MCU_BOOTMODEO 14,2737 142737
MCU_SPI0_CSO [~E54 A2B_MCU_SPI_CSO 37
MCU_SPI0_DO |55 MCU_BOOTMODET 14,27,37 VDD_MCUIO_3V3
MCU_SPI0 D1 MCU_BOOTMODE2 ~ 14,27,37 Riso 10K
MCU_RESETSTATZ [-227 3> MCU_RESETSTATz 14 a1
MCU RESETZ 22— MCURESET: 14 Roaa o oD Re2
N A 2.2K
Mcu_poRz_out |22 >>  MCU_PORZ.OUT 14 0201 0201
WKUP_[2C0_SCL ,J,["zi >> _ SOC_WKUP_I2C0_SCL 14,2324 oo
WKUP_12C0_SDA <>> SOC_WKUP_I2C0_SDA 14,23,24
Jog  WKUP_UARTO TXD SOC_WKUP_I2C0_SCL
WKUP_UARTO_TXD 53 D
WKUP_UARTO_RXD =
WKUP_GPIO0_0 MCU_BOOTMODE3  14,27,37
WKUP_GPIO0_1 MCU_BOOTMODE4  14,27,37
WKUP_GPIO0 2 MCU BOOTMODES 14,2737
WKUP_GPIO0 3 MCAN_nFAULT 32
WKUP_GPIO0_4 MCU_MCAN1_TX 32
WKUP_GPIO0_5 MCU_MCAN1_RX 32
WKUP_GPIO0_6 MCAN_EN 32
WKUP_GPIO0_7 ;AZE?MOU?SDA 37
WKUP_GPIO0_8 A2B_MCU SCL 37 Rist 0
WKUP_GPIO0_9 i  H_MCUINT# 2324
WKUP_GPIO0_10 MCU_CANO_STBz 32
WKUP_GPIO0_11 MCU_CAN{_STBz 32
WKUP_GPIO0_12 WKUP_UARTO_TXD
WKUP GPICO 13 o e 3 0 VDD_MCUIO_3V3
WKUP_GPIOO0_14 [" 757 MCU_BOOTMODE6 27 AT SPMCU_CONSOLE_TXD 38
WKUP_GPIOO0_15 MCU_BOOTMODE? ~ 14,2}7,31
R158
WKUP_UARTO_RXD
TEMP_DIoDE P [F2 O TP _UARTO_| 3o foR
RIS K MCU_CONSOLE_RXD 38
L <> MCU_BOOTMODE8 27
- TP50 1 SOC_WARMRESET#
L—<> Mcu_BOOTMODES 27 (o >> RESET REQz 14
K EMU_RSTn 14,38
R157 100
EMUO §§§ SOC EMuo 38 VDD_MCUIO_3V3 14
EMU1 SOC_EMU1 38 ! =
F24
TRSTN f———————< SOC_TRST# 38
c28 R155
RESET_REQZ [~ RESET_REQz 14 10K
PMIC_POWER_ENO 2222 N .
PMIC_POWER_EN{ [————————> H_PMIC_POWER_EN1 23
- - £29 TP49° 1 [MCU Warm Reset In]>> MCU_RESETz 14
TCKq—=——————<K SOC_TCK 38
K EMU_RSTn 14,38
y R156 100
DI 73 K soc_TDI 38
TDO [ SOC.TDO 38
™S »0oc_TMS 38 R136 0
TPS5 1
porz ouT FA—— L % soc_porz out 283234 0201 Tra8 o ; < H_MCU_PORz_1V8 12,14,23
(e K H_SOC_PORz_1V8 14,23
V6 BOOTMODE4
TIMER_I00 [/ ——BOOTMODES §BOOTMODE4 27 A
TIMER_IO1 BOOTMODE5 27 R135. .0 P51 o 1 > MCURESETSTATz 14
U4 I AN >> SOC SAFETY ERRz 14 Tre " |
SOC_SAFETY_ERRORN R348 10K o >> MCU_PORZ_OUT 14
RESETSTATZ Te—i—)} RESETSTATz 14 6" T4 ;
U3 o >> RESETSTATz 14
EXT_REFCLK1
| " DGND TP40 o 1 >> SOC_SAFETY_ERRz 14
ECAPO_IN_APWM_OUT
WKUP_LFOSC_XI R146 \_ A0 €293 | 9pF
040: " 0402] [50V
ECS-.327-9-34QCS-TR
oz
32.768KHz
WKUP_LFOSC_XO R147 \ A0 C292| | 9pF 14,23,24
14,23,24
MCU_SAFETY_ERRORN |-22Z ;“104 O %> H_MCU_SAFETY_ERRZ 23 040 0402] [50V
mcu_porz [-H28 K H_MCU_PORz_1V8 12,14,23 oo
PoRz [H24 < H_SOC_PORz 1v8 14,23
N28 WKUP_LFOSC_XI
WKUP_LFOSCO_XI 55 WRUP_LFOSC_XO

WKUP_LFOSC0_XO

WKUP_OSCO_XI
WKUP_0OSC0_XO

e M29 WKUP_OSCO_XIN
M27 WKUP_OSC0_XOUT

ATESTO 4(’“2

0SC1_XI
0sC1_xi 22 —
0SC1_X0
osc1_xo [P =
IFoRce P2
R27

VSENSE [—X
MAIN_ATEST [—X

Y4

WKUP_OSCO_XIN C300 12pF
"i[ 0402 50V

4
ABM10W-19.2000MHZ-8-K1Z-T3 .

%

ba

WKUP_OSC0_XOUT

19.200MHz
_ ND
C302 120F |
04_|oz |_p_sov

J721E_181212

DGND

OSC1_XI Ri141 0 C284 30pF
040 0402 50V
R
Y1
ABM10W-22.5792MHZ-8-K1Z-T3 4
| T
22.5792MHz
V4
DGND
OSC1_XO R143 0 C285 30pF
040: 0402 50V

N4

DGND

CLKS

P8
1423 MCU_DMTIMERS g g SYNC_LEOA_DC 23
TP20

14,24 MCU_DMTIMER9 SYNC_LEOB_DC 24

VDD_MCUIO_3V3

R221
10K

SYMCUBOOT_BUFF_ENz

©

MCU_PORZ_OUT >>—,

DGND

_|BsstasPs

DGND

DISABLE DRIVERS TIED TO BOOT PINS DURING BOOT.

BOARD ID EEPROM

VDD_MCUIO_3V3

T

cs21
0.1uF

uts
P15 DGND Elvec  mo
© o we At
SOC_WKUP_I2C0_SCL sl N
SOC_WKUP_12C0_SDA SDA  VSS
o T 24WC256

DGND

DEND

22,37,38
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GENERAL

U37A

VDD_IO,

GENERAL

PwrGrp:VDDSHVO

J721E SR1.0
Pin Mux:v0.13.2 Ballout:v20181212
DRA829 DM vC

3V3

R288
2.2K
0201

VDD_IO_3V3

R126 2 R131
12C0_SCL ¢aos 2C0 SCL 37 2 g e
12C0_SDA 12C0_SDA 37
1261 SCL41as 2C1_SCL 31
12C1_SDA 12C1_SDA 3t
13C0_SCL{ W2 > PCIe0_CLKREQ# 34
13C0_SDA > 126 SDA 33
GPIOD_113
SPI0_CLK4-AAr—GPIO0TT7 B960_PDB
SPI0_CSO [~y — BY60_FRAME_SYNC 33
SPI0_CS1 <DPO_HPD 30
SPI0_DO ﬁig SIS §UB96070AMJP0WER0N 26
SPI0_D1 SHI2C6_SCL 33
GPIO0_118
SPI_CLK{v4——GPIOT—1T8 B981_PDB 31
SPI1_CS0 [~Wya——GPIO0TT B9S1_GPIOO 31
SPI1_CS1 [~y5——GPIO0-T79 B98I GPIO1 31
SPI1_DO [~y3——GPIO0-T20 CUBGBT_GPIO2 31
SPI1_D1 ~ UB9S1_GPIO3 31
MCANO_TX {8 EEET 2 USBO_VBUS OCN 29
MCANO_RX — UB960_INTB 33
MCAN1 TX s GPToT5———9USB1_DRVVBUS 34
MCAN1 RX [—————=————APL RSTn 37
UARTO_TXD [ABe ————— 35A7> CONSOLE TXD 3
UARTO_RXD K A72_CONSOLE_RXD 38
UART1_TXD 221 >> NEO_TXD 37
UART1_RXD NEO_RXD 37
GPIOD_123
UARTO_CTSN (a2 — 20028 EO RESETN a7
UARTO_RTSN — WR_SW_CNTL_DSI0 26
GPIOQ_127
UART1_CTSN [-Aot—GPrors DSLUB9ST_INTE 31
UART{_RTSN — USBO_STATUS 29

J721E_181212

USB

us7B

USBO

PwrGrp:VDDA_3V3_USB

J721E SR1.0
Pin Mux:v0.13.2 Ballout:v20181212
DRA829 DM vC

USB1

PwrGrp:VDDA_3V3_USB

GENERAL

PwrGrp:VDDSHV0

USBO_DP
USB0_DM
USBO0_ID
USBO_RCALIB
USBO_VBUS
USB1_DP
USB1_DM
USB1_ID
USB1_RCALIB
USB1_VBUS

USBO_DRVVBUS

J721E_181212

2'}56 USBO_DATAP 29
USBO_DATAN 29
ACG—<{USEOJD 29
AB6___USBO_RCALIB
AC7 USBO0_VBUS_SOC
R343
500E_0.1%
ﬁﬂg USBI_DATAP 34 0402
USB1_DATAN 34
AD7
F——————————<KUsBi_ID 29 oo
AD9 _ USB1_RCALIB
AD8___ USB1_VBUS_SOC
R337
500E_0.1%
ue >PUSBO_DRVVBUS 29 0402
DGND

USB VBUS Resistor divider circuit

Note: Recommended VBUS circuit for USB connector. Supports 5V-30V VBUS

USB0O_VBUS_SOC __ 16.5K R18 o+ 3.48K R19 < VBUS USBC CONN 29
|
R17 D4
BZX84C6VBLT1G
10K -
0402
DGND DGND

Note: Recommended VBUS circuit for embedded Hub

@

USB1_VBUS SOC _ 9.09K R71 < USB1_VBUS 34
DGND
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us7o

PRGO

PwrGrp:VDDSEV1

Pin Mux:v0.13.2 Ballout:v20181212
DRA829 DM vC

J721E SR1.0

PRGO0_MDIO0_MDC
PRGO_MDIO0_MDIO

PRGO_PRUO0_GPOO
PRGO_PRU0_GPO1
PRGO_PRU0_GPO2
PRGO_PRUO0_GPO3
PRGO_PRU0_GPO4
PRGO_PRUO_GPO5
PRGO_PRU0_GPO6
PRGO_PRU0_GPO7
PRGO_PRUO0_GPO8
PRGO_PRU0_GPO9
PRGO_PRU0_GPO10
PRGO_PRUO0_GPO11
PRGO_PRU0_GPO12
PRGO_PRUO_GPO13
PRGO_PRU0_GPO14
PRGO_PRUO0_GPO15
PRGO_PRU0_GPO16
PRGO_PRU0_GPO17
PRGO_PRUO0_GPO18
PRGO_PRU0_GPO19

PRGO_PRU1_GPOO
PRGO_PRU1_GPO1
PRGO_PRU1_GPO2
PRGO_PRU1_GPO3
PRGO_PRU1_GPO4
PRGO_PRU1_GPO5
PRGO_PRU1_GPO6
PRGO_PRU1_GPO7
PRGO_PRU1_GPO8
PRGO_PRU1_GPO9
PRGO_PRU1_GPO10
PRGO_PRU1_GPO11
PRGO_PRU1_GPO12
PRGO_PRU1_GPO13
PRGO_PRU1_GPO14
PRGO_PRU1_GPO15
PRGO_PRU1_GPO16
PRGO_PRU1_GPO17

<> TUNER1_IQ_ACLKR

> TUNER1_IQ_FSR

TUNERO_IQ_AXR0O

AA27 MCASP2_ACLKR
Y26 MCASP2_AFSR
AF28 MCASPO_AXRO
AE28 MCASPO_AXRT
AE27 MCASPO_ACLKR

TUNERO_IQ_AXR1

TUNERO_IQ_ACLKR

["AD26 VMCASPO_AFSH
AD25
[(AC29  BOOTMODE2

TUNERO_IQ_FSR

> BOOTMODE2 27

PRGO_PRU1_GPO18 [~aA59
PRGO_PRU1_GPO19 [——

J721E_181212

us7pP

PRG1
PWrGrp:VDDSHV2

J721E SR1.0
Pin Mux:v0.13.2 Ballout:v20181212
DRA829 DM vC

PRG1_MDIO0_MDC
PRG1_MDIO0_MDIO

PRG1_PRUO_GPOO [~aGa2

PRG1_PRUO0_GPO1
PRG1_PRU0_GPO2
PRG1_PRUO0_GPO3
PRG1_PRU0_GPO4
PRG1_PRU0_GPO5
PRG1_PRU0_GPO6
PRG1_PRU0_GPO7
PRG1_PRU0_GPO8
PRG1_PRU0_GPO9
PRG1_PRU0_GPO10
PRG1_PRUO_GPO11
PRG1_PRU0_GPO12
PRG1_PRU0_GPO13
PRG1_PRU0_GPO14
PRG1_PRU0_GPO15
PRG1_PRUO0_GPO16
PRG1_PRU0_GPO17
PRG1_PRUO0_GPO18
PRG1_PRU0_GPO19

PRG1_PRU1_GPOO
PRG1_PRU1_GPO1

PRG1_PRU1_GPO2 [~Ap53

PRG1_PRU1_GPO3
PRG1_PRU1_GPO4
PRG1_PRU1_GPO5
PRG1_PRU1_GPO6
PRG1_PRU1_GPO7
PRG1_PRU1_GPO8

MCASP8_AXR1

<> A2B_GPIO_OUT 57 37

gg A2B_SPORT1_DO 37

A2B_SPORT1_CLK 37

MCASP8_AFSR
SPT6_CS0

PRG1_PRU1_GPO9 [~aB53

PRG1_PRU1_GPO10 [~Ajo5

PRG1_PRU1_GPO11
PRG1_PRU1_GPO12
PRG1_PRU1_GPO13
PRG1_PRU1_GPO14
PRG1_PRU1_GPO15
PRG1_PRU1_GPO16
PRG1_PRU1_GPO17
PRG1_PRU1_GPO18
PRG1_PRU1_GPO19

EXTINTN
N

GPIO0_32

A2B_SPORT1_FS 37
TUNER_SPI_CS0 39

ENET_WAKE 32

GPIO0_33

A2B_GPIO_INTR_77 37

GPIO0_34

A2B_GPIO_OUT_74 37

A2B_GPIO_INTR_43 37

AJ27 GPTO0_36

PCle0_WAKE# 34

AJ26___GPIO0 37

PCle0_W_DISABLE# 34

PCle0_RC_RSTz 34

TUNER_SPI_SCLK 39

AH22___SPI6_D1

TUNER_SPI_DO 39

AC18

TUNER_SPI_D1 39

PRGO & PRG1

39
39
39
39

39
39

24

39

39
39

40

VDD_IO_3V3
R73
10K
0201
>> SEL_SDIO_3V3 1V8n
BLG HODE? <> BOOTMODE7 27
_MWMCASP}’QXE? {>> TUNER_AUDIO_AXRO
[AD27 ___ MCASPT_AXRIO <>> TUNER_AUDIO_AXR1
AC25 MCASPT_AXRIT S TUNER_AUDIO_AXR10
|_AD29 K>> TUNER_AUDIO_AXR11
2822 MCASP1_ACLKX_BOOTMODE6 _Rg4 442055 TUNER AUDIO ACLKX
AA24
et MOASP1 APSX 442 (5> TUNER AUDIO_FSX
AAZS
AG26
AF27
AF26
QESS MCASPZ’QEE? TUNER1_IQ_AXRO
AG29 ~ TUNER1_IQ_AXR1
| Y25 MCASP2_AXR3_BOOTMODE3 MMC_PWR_ON
AA26
AA29
ADID > 12C4_SDA 34
AD19 > 12Cc4_sCL 34
AC23
AG22
AF22
ﬁﬂlzzss gg:gg’g TPA6304_nSTANDBY 35
AD20 X CHIMES_nSTANDBY 35
AD22 > A2B_SPORTO_DO 37
25223 MOASPS AxR1 <>> A2B_SPORTO_D1 37
ol — 442 5> A2B SPORTO CLK 37
MCASPT : A2B_SPORTO_FS 37
et P — o 442 2XS CHIMES M SCLK 35
AG24 MCASP7_AXRO : K> CHIMES_FSYNC 35
AD24 MCASP7_AXR1 K02 CHIMES_SDIN 35
AC24 = <> CHIMES_SDOUT 35
AE24
AJ21
AE21
AH21 GPIOO_20

VDD_IO_3V3

R316
10K
0201

1 5P38

c AAZQ

J721E_181212

MCASP1_ACLKX_BOOTMODE6

R100

MCASP2_AXR3_BOOTMODE3

R128

SPI6_CLK_BOOTMODE1
MCASP3_AXRO_BOOTMODEQ

R115
R209

BOOTMODES6

BOOTMODE3

BOOTMODE1
BOOTMODEO

TEXAS INSTRUMENTS INCORPORATED
TIDEP-01020

Preliminary Information - Subject to change

Title: J7ES CCARD

Page Contents: SOC PRGO AND PRG1

Size: [ DOCNO: 519132

| REV: A

Date: Friday, June 12, 2020 | Sheet 16

1




ANALOG

POWER 1

VDA DLL 0V8 FL15 120E VDA_MCU_1V8
1 2 VDDA 0P8_PLL_DDR VDDA MCU_PLLGRPO A
ca47 Cca42 Cc704 Cc678
BLVTBKGT21THID 2uF 1uF AUF 1uF C675
6.3V 10V 6.3V 10V 2uF
0805 0402 0201 0402 6.3V
0805 VDA PLL 1V8
VDDA _PLLGRP_1V8
Co91 c715 €690 c173 C163
1uF 1uF 1uF 1uF 2uF
VDA _DLL_0V8 FL10 120E coat 6.3V 6.3V 6.3V 10V 6.3V
SE 0201 0201 0201 0402 0805
1 2 VDDA 0P8_DLL MMCO 6.3V
[9191 200 C633 0201
BLMTBKGT21THID 1UF 1UF
10uF 10V 6.3V
eV, 0402 0201 usrT
VDDA 0P8 _PLL_DDR N9 R21
VDDA _0P8_PLL_DDR VDDS_0SC1 VoA PLL 1V
18
VDDA 0P8 _DLL_MMCO \PLL
VDD_CORE OV FL11 1205 — Y3 VDDA 0P8 _DLL_MMCO VDDA_MCU_PLLGRPO |18
1 2 VDDA 0P8_SERDES VDDA_0P8_SERDES Yi4 Y20
i T Tom 1 T oo s s toon msceen
cl97 C639 C630 C632 AATS 0P8 2 ANALOG | 17
BLVBKGTZTTHID ci96 TuF TUF T0UF S0 VDDA_0P8_SERDES0_f VDDA_PLLGRP2 [T73
——22uF 10V 6.3V 6.3V 6.3V Y11 VDDA _PLLGRP3 Ry
6.3V 0402 0201 0201 0201 i3 | VDDA 0P8 SERDES2 3 VDDA _PLLGRP4 | pg C753
0805 AAT>| VDDA OP8_SERDES2_3 VDDA_PLLGRP5 |75 OF
VDDA 0P8 _SERDES2_3 9918 sR1L0 VDDA _PLLGRP6 (g 63V
VDDA 0P8 SERDES_C VDDA 0P8_SERDES_C AB14 |\ o8 SERDES GO 1 Pin Mux:v0.13.2 Ballout:v20181212 VDDA_OP8_PLL_MLB 0201
Lo ce2e | cees AB1S | VDDA 0P8 SERDES_Co_1 DRABZS DM v VDA TEMPO 1 Hin®—— 1206 FLiB VDD_PHYIO_1v8
Ccie4 10V AuF uF AB13 VDDA_TEMP2_3 A 2 K 1
L 0402 63V 63V AbTo| VDDA _OP8_SERDES C2 3
6.3V 0201 0201 VDDA_0P8_SERDES_C2_3 G16 VDDA 1P8 CSI RX c738 _]_$3;52
0805 VDDA 0P8_DP G12 | oo oee op VDDA_1P8_CSIRX 0.1uF v C356  BLMTBKGTZTTHID
1 Ji2 0P8 _| H11_VDDA_1P8_DP 6.3V 2uF
VDDA 0P8_DP VDDA_1P8_DP VDOATPE DSIT 0201 0402 o3V
VDD_CORE_0v8 FL17 120E VDDA 0P8_DP_C G14 0805
g ik VDDA 0P8 DP_C
2 VDDA 0P8 DP L H18 1 50 ops DP G vDDA_1Pg_DSITX P14 VDD_PHYIO_1V8
VDDA 0P8_DSITX H15 w7
cast C43 C7s2 VDDA _0P8_DSITX VDDA_1P8_MLB
BIVTBKGT21TH 1uF 1UF VDDA _1P8_UFS
BLMTBKGT21TH1D gses i Py 63V 16 | \bbA_0P8_DSITX G VDDA_1P8_UFs 28 — J-UC?L?:
10 - -
VDDA 0P8_CSIRX VDDA _1P8_USB
e 0402 0201 0201 = H17 ] ybbA_oPs_CSIRX VDDA _1Ps_usB |22 = o
VDDA 0P8_UFS AB9 AC14 VDDA _1P8_SERDES
VDDA _0P8_UFS VDDA_1P8_SERDES0_1 [~ac{s
VDDA 0P8_USB AA10 VDDA _1P8_SERDESO0_1
= VDDA _0P8_USB ACT1
VDDA_1P8_SERDES2_3 [acis
VDA_USB_3V3 AB10 VDDA _1P8_SERDES2 3
C744 C756 — VDDA_3P3_USB p21 VDDA MCU_TEMP
1UF 1UF VDDA_ADC_MCU Ne | o ooo VDDA_MCU_TEMP —
¥ VDD_CORE_RAM_0V85
Y oo LM23 {50 ADCH VDDAR_CORE [-ir% =
VDDA_WKUP H22 VDDAR_CORE (s
= VDDA_WKUP VDDAR_CORE [yy15
VDDA_POR_WKUP P22 VDDAR_CORE 120E FL8 VDD_PHYIO_1V8
- VDDA_POR_WKUP VDD_MCU_RAM_0V85 - -
VMON VSYS M26 VDDAR_MCU '}Flg T — 2 K 1
ﬁ VMON_ER_VSYS VDDAR_MCU
Cc297 L1t VDD_CPU_RAM_0V85 _Lé:m 6 _L
c741 1uF VDDAR CPU [77 ) AUFDNI G172 Cl62 BLMIBKGTZTTHID
oF 63V VDDAR_CPU 63V i L%
6.3V 0201 0201 6.3V
o0t J721E_181212 ;Eomz ok
DGND 120E FL7 VDD_PHYIO_1V8
VSYS 3v3 2 K !
ce15 | o617 c167
c748 , —=0.u 1UF 1uF C156 BLMIBKGT21THID
1uF Vth (mln) = 0.45V 6.3V 6.3V 10V ——22uF
6.3V Risa 0201 | 0201 0402 6.3V
0201 K | 0805
\V VDA_MCU_1V8
VMON_VSYS
Ris 120E FL39 VDD_RAM 0V85
3.01K ol
€720 ces57 | o850 | ce49 ce12
VDD_CORE_0V8 FL9 120E AuF Au 1ul AUF 1uF C819BLITBKGT2TTHTD
6.3V 10V 2u
1 2 VDDA _0P8_USB 0201 0402 6.3V
DGND e
C194
BLVTBKGT21THID c182 1uF
A i 120E FL19 VDD_MCU_0V85
6.3V 0402
0805 > 2 £ 1
VDA_USB_3V3 72 caso
AUF 1uF C363 BLMIBKGT21THID
2 6.3V 10V 2uF
0201 0402 6.3V
c174
Cles 1UF 0805
2uF 10V
ooy o 120E FL6 VDD_RAM_0V85
0805 ) ol ;
VDA_MCU_1V8 15
1uF C149 BLMIBKGT21THID
2 . 10V 2uF
0402 6.3V
€700
C676 c679 1UF 0805
2uF 1uF 6.3V
6.3V 10V 0201
0805 0402

TEXAS INSTRUMENTS INCORPORATED
TIDEP-01020
Preliminary Information - Subject to change

Title:

J7ES CCARD

Page Contents: SOC ANALOG POWER 1

Size:

9

DOCNO: 519132

| REV: A

Date: Friday, June 12, 2020

| Sheet 17 of 40

1




DIGITAL POWER 2
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DIGITAL POWER 3
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INPUT PROTECTION AND FILTER

vds 40V
Vgs +-20V
Vgs (TH) 2.0V

12VE@10A PEAK

16V BOOST@4A MAX
LM5141 3.3VQ@7A MAX

LCARD - 16V BOOST@4A MAX

r@ TP44 VSY]S'1 6V0

—

21

v 7,8
301
4 R172 LDRV2 21
3

226KHz Fswitch default

VBAT
?35025;\' 4mOHM@Vgs10v DFEH12060D-3R3M=P3 VDD
; L49
Ciss 3730pF
Vcap (min) 37nF
3.3uH, 13A
ca76
1 D26 Cdo4 Gaas 470uF
VBAT SMBJ36A R260 5T T 35V
Cc83s = w0
12v 0.1uF K
2 50V Q9 DGND DGND DGND
SQJ422EP DFEG10040D-3R3M=P3
VBAT SYS
c8a7 N L46 -
» DSt
SMBJ14A 0.1uF LED_GRN p— TP60
D25 50V A
7 3.3uH, 9A
4
o o i
. ; 470uF
= 50V 50V a5y
DGND DGND S
DGND
3.3uH/470uF - Fcutoff = 4.04KHz
Us4
3 en GATE |2
6 4
ANODE CATHODE
| G477 ; R VBAT_SYS J1a
—1[ VCAP GND
1uF 1
50v LM74700QDBVTQ1 DEND 2
FAN
DGND
OPTIONAL FAN CONNECTOR
STAGE-1 16V BOOS1T
VBAT SYS
BAT54HT1G ©
c364 c358 D13 7% | BSZ06BNOBNSATMAI
10uF 10uF
50V 50V 3.01 ¢ &a7
R198 HDRV1_P R202 4
10 2, 1 BSZ06BNOBNSATMAT
R199
DGND VSYS 10V - 143
T C353 SYS_10V5 c3s50 HDRVI N p——————————¢
1uF
[ YY)
511 - U6 1ev VCC_LM5175 5.6uH - IHLP5050FDERSREMO1
DGND O-1U 5 23 T
50V VIN vee ! 67,8
SZ068NOBNSATMAT
34 visns Bias [¢24 o ; s
1.23V Vth 1 12 R173 4
24252638  EN_3V3I0_LDSW ) EN/UVLO VOSNS pe———YOSNS BAS516,115
8 27 BAS516,115 2,3 BSZ068NOBNSATMAT
— cas7 Ss HDRV1 HDRV1_P 0.1uF. —
-T- R181  3.16K 9 2 ST VDD_IO_3V3
v ‘ comp BooT1 [¢28 { 10
316K VGG _LM5175 43 mooe swi (28 HDRVIN 21
R164
——C340 ——C343 C341 LDRV1 ZSH) LDRV1 1 10K
0.047uF 0.022uF 1000pF "
R193 e
1
NP LMS176-Q1 b 00p |17 PG LM5175 22
19 L@ TP53
HDRV2 [——< HDRV2_P 1 C313
5 20 0.047uF
TO00FF RT/SYNC BOOT2 oms delay
DTH swe 2 —I— 333 DGND
0.1uF MMSZ52378S-7-F
RiB9 SRis2 SLOPE Lorvz [— 1 sov
93.1K  236.5K 13 HbAV2N
cs ISNS(-)
csG IsNs(+) [
CUS05540,H3F
AGND 2
22 DGND
PGND 55—
PAD =
DGND

C713 C754 C310

10uF 10uF 10uF
50V 50V 50V

EEE-FKV121XSP
c298
120uF *FVB
35V

L

— C769
0.1uF
50V

VSYS_16V0

0.008-PRL1632-R008-F-T1

VOSNS

L

o=

[}
[0}
z
S

TP45

SMT-TP

R160
c315 100 CS_P
2.

DGND
20pF
SV 100 CS N
0402 R159
TP78 TP79 TP80 TP81 TP82 TP83 TP84
SMT-TP  SMT-TP  SMT.TP SMT-TP  SMT-TP  SMT.TP  SMT.TP
DGND DGND DGND DGND DGND DGND DGND
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STAGE-1 3.3V AND 5 V POWER

VBAT_SYS
— C266
VSYS ava FOR 3.3v@15A
C681 b L = SRP1265A-2R2 - DCR=3.8-4.2mOHM, Irms=22A, Isat=40A
o W D% VSYS_5V0 MQH/QL = BSZ034N04LS (lower Rdson, or no change)
0.1uF DEMB DEFAULTS TO 2.5V WHEN NOT DRIVEN. VDDA _LM5141 50V Ce07 CQUt 22uFx2 + 120uF EEE-FKV121XSP
2 4 D&END C224 Cin 22uF x2 (10uFX4)
13 SYNC_LM5141.DC Comp — 8.45K, 3.3nF, 68pf, Cross 55KHz, Phase Margin 51
| P P g
uss | 0.1uF Current sense 5.49K (5.79K-5.24K)
T.|  74CBTLVIG125CRG4 O1uF DGNIC_LM5141
14,37,38  MCUBOOT BUFF ENz ) R108 10K 2:;00 51299 315 s saNb VBAT SYS
10K 10K g o0 N €230
DGND DITH DISABLE T0F T
SGND - < :
s o) 0 ©
e DGND 67,8
1y bEMB veex € PMEGB010CEJ, 115 67,8 o C645 C646 C647 C648
VSYS_3v3 D8 0 . — 10uF 10uF 10uF 10uF
4 10 R326 13 50V 50V 50V 50V
c263 R AN | 12 4 |
s AT vee 1 e e [ o Pt s SR e o LCARD - LM5141 3.3V@7A MAX
DITH HB = : s 2,3
;t(; 025 5) oso o |13 Lustat o 50V BSZOGBNOGNSATMAT ™"~ 76 06NSATMAT — SRP1265A-2R2 Lo
22 oo Hol |14 vs141 HOL DGND . VEYS 3v3
REV-B  R111 NP Yy
2.0V Vth - LM5141_SW
23 | LMs141-Q1 sw |12 ¢ - © 2201 I I I
6,7,8
R124 24 | oes ok LM5141_LO 67,8 1 C280 c279 co78 1~ Cora4
34.8K SGND ) —_—= C226
PG LM5141 21 7 Lmstat LOL . ||¢ 11 10000F o7 22uF 22uF 22uF 120uF
—= PG LoL = |* 10 4 P B170-1B-F 16V 16V 16V 35V
FB_5141 19 o os 18 LVs141 CS 4 s C }
2,3 R104
20 17 ___LM5141 VOUT BSZ068NOBNSATMA1 — N
comp o o vout BSZ06BNOBNSATMAT — 1.0 DGND
R123 R107 Z o z
R106 R117
20K 422K o 45K 238
0.01uF o 8l o VSYS_3v3
239 ——
c2s9 R133 5.49K DGND
R323
— coxs —— co43 == c225 — c25 a9 R‘ﬁgpz J_ coep 100K
0.01uF 0.047uF |  0.01uF 68pl 0.0330F 5 o01uF
0 PG_LM5141
DPPG_LM5141 23,26
° R127
N TP33
SGND &N
SINGLE POINT CONNECTION
VSYS_16V0
us
LM53603-Q1
VUSB_5V0 LCARD - USB2.0 - 500mA
c43 ca1 Ca2 12 Fying swi - IHLP2020CZER2R2MO1 LCARD - USB3.0 - CDP: Charge + Data (2.1A)
——10uF == 0.1uF=— 0.01uF 13 2 P3
50V 50V 50V VIN2 sw2 Y
. 1. L
4 C(comp) Cc20 C19
vce
A c33 Ri2 R263 R262 aien S P8 —= cag 10uF i
DGND 3 1uF 0] 8ol 3.01 “ 47pF
R271 10K 2.0V Vth 11 CBOOT 0—|
21 PG_LM5175 ) EN
29 PG LM53603 <K 84 RESETH 5 R267 usBo_Cs DGR
™7 @— 7 BIAS Cag2
co4 FPWM 301 470pF
13 SYNC_LM53603_AC >>—H &4 svne 0015 SF R ?1)27;(
1000pF 16V DEND )
50V 10
" AGND 9
25 FB ‘—l
= C47 10K 18] paND a
4.7uF =
16V 1 penp & NG A R0
R(g) 10K
p&ND =
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PMIC- A

"PCB Notes:
- For multi-phase Buck converter configs,

route
remote sense feedback as follows:

1. Pseudo differential pair traces on same layer
& next to primarily power plane segment. Avoid
routing near to any noisy/switching signals.

2. Connect each trace, as close as possible, to
power & Gnd vias or across Dcap in middle of SOC
power ball group.

3. Trace widths = 4-8mil & separation distance =
8-50mil, try to keep traces near each other as best
as possible while

For single-phase Buck converters, route remote
sense feedback as follows:

VSYS_3v3 1. Single-ended traces on same layer & next to
u24 VCCA 3V3 primarily power plane segment as best as possible.
NVMFS4COSNT1G Avoid routing near to any noisy/switching signals.
2. Connect each trace, as close as possible, to
Cs52 Csa8 a power via near in middle of SOC power ball group.
2.20F 0.1uF 3. Trace widths = 4-8mil"
VDD_MCUIO_3V3 0603 0402
6.3V 16V
R98 DGND DGND
240 C568 VDD_CPU_AVS
2.20F uz7
0603 4 27
6.3V VCCA Sw BIA g3 VOD.CPUAY 7REG7$W]I’FM—Z€ZIV;XD\/II7\R47MTAA C179 C577
VCCA 3V3 810N Sw_B1B Yo o
T DGND | Fp i {22 VDD CPUAVS, 1210 1210
PVIN_B1 6.3V 6.3V
R99 c157 | cs63 | cse4 | c175 | ci176 | c1s8 | cs72 | c2o1 | cs573 | citg 17
240 —quF 10uF ——10uF ——10uF ——10uF ——10uF ——10uF ——10uF ——10uF ——10uF PVIN_B2 DGND  DGND
1ov | 1ov | 1ov | 1ov [ qov | 1ov | 1ov | 1ov | 1ov | 1ov 45
PVIN B3 VDD_CPU_AVS REG_SW2 /  ~~~~
0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 o . Sw_B2A }g TR0 | oK ARV AR
PVIN_B4 SW_B2B c151 C554
47uF 47uF
DGND DGND DGND DGND DGND DGND DGND DGND DGND  DGND 35 | by Bs P i ;%v ;%v
VCCA 3V3 VDD_MCU_0v85
T. s DGND  DGND
PVIN_LDO4 VDD_MCU_0V85_REG_SW
)_MCU_0V85_REG YA .
g5 ooz o558 o556 10 by LDO3 SW_B3A |42 TEM25201 2ALMATROMTAA
SW_B3B
0603 0603 0603 0603 12 .
PVIN_LDO12 C576 c180
6.3V 6.3V 6.3V 6.3V ! Fg_pa 2 VDD_MCU_0V85 47uF 47uF
1210 1210
R83 o DGND DGND DGND DGND 52 6.3V 6.3V VDD_DDR_1V1
OVPGDRY DGND  DGND
L33
VSYS,_SENSE 51 \SYS SENSE - VDD_DDR_1V1_REG_SW _ ~~~~
- 3 - SW_B4A |33 TFM252012ALMATROMTAA
06 VBACKUP SW_B4B csss cis
SZMM3Z10VST1G VS £ 4 (20— VDD DOR 1V s a7
LEOA_OSC32KCAP 121 121
o T —— 40 | 55Ca2KCAP 6.3V 6.3V VDD_PHYIO_1V8
0402] [50V l 38
o 0SC32KIN L38 DGND  DGND
DGND cs78 ECS-327-9-34QCS TR 3 " VDD_PHYIO_1V8 REG SW __ ~~~
0.1uk 35 768Kk 0SC32KOUT Sw_BsA -2+ TRNE5201 2AL MATROVTAR
. iz -
0402 37 VDD_PHYIO_1V8
eV ©592| | 9pF "~ LEOA_OSC32KOUT FB_B5 - —————————————
el [y C229 Ccs82
47uF 47uF
1210 1210
DEND VDA _MCU_1V8 VDD_MCUIO_3V3 6.3V 6.3V
DGND  DGND
R3g1 R284 1
0K oK »—— AMUXOUT
VDD_MCUIO_3V3 0402 0402 | 30 1 spA I2ci/sDI SPI VINT_LEOA_1V8
1424  SOC_WKUP_12C0_SDA <) I 31 SOL_12G1/SCK_SPI . T
1424 SOC_WKUP_I2C0_SCL ) w5 oK 20 VOUT _LDOVINT
o D SOC_PWR EN  ——=¥ nPWRON/ENABLE VRTC LEOA 1V8
22,26 PG_LM5141 ,_t \_
R463 0839 1424 H_MCU_INT# & Lo 40 Nt 3 T St
10K SF 25 VOUT_LDOVRTC 0603
o2 12,44 H_MCU_PORz_1V8 & nRSTOUT VDD1_LPDDR4_1V8 6.3V
040 ©| ur7 TP34 1 EN_DRV_OUT 29
DEND © EN_DRV 13 c139
14 SOC_SAFETY_ERRz > 4 VOUT_LDO1 2.20F DGND
VDD_MCUIO_1V:
14 H_MCU_SAFETY_ERRZ ) 14 MCU_I2C0_SCL gg GPIO1 _MCUIO_1ve c135 26;\?
14 MCU_I2C0_SDA & GPIO2 ’
SN74LV1TO8DBVR 11 2.20F
VOUT LDO2 0603
LEOA GPIO3 VDA DLL 0V8
25 EN_MCU3V3IO_LDSW << R294, I\ AD402 s 45 Gpios DLL 6.3V DEND
VDD_MCUIO_3V3 DD 23 CAN_WKUP > 3| GPIO4 9 T
24 LEOA SCLK & 5| GPIOs VOUT_LDO3 D&END
RJ3 24 LEOA_SDATA <& TEOA GPIO gg:gs VDA_MCU_1V8
[EOA_GPIO8
> LEOA WDOG DISABLE 23 23 LEOA WDOG_DISABLE TEOAGPIOT— 19| GPIO8 e . 512?}
TFOA GPIOTO 42 | GPIO9 Y= VOUT LDO4 0603
55 GPIO10 o 85 6.3V
VDA_MCU_1V8 GPIOT1 R c138
RJ17 O ro 2.20F
0603 DGND
14 SYNC_LEOA DC 5| wlo
14 H_PMIC_POWER EN1 TPSE59413 0 6.3v
R183 R290
Connect GPIOY to Gnd per PMIC ES1
10K "nSLEEP Deglitcher" errata work-around. 10K DGND
0402
0402
VRTC_LEOA_1V8 14 H_SOC_PORz 1V8 & DD
DGND .
PMIC-A uses default 12C ADDR:
:‘0223 0x48, 0x49, Ox4A & 0x4B
Sw1 1 IP23

VBAT_SYS

R342
100K

CAN_POWER_ON_HV HIGH == VBAT_SYS.
CAN_POWER_ON_HV HAS 100K PULLDOWN AT
CAN XCVR.

CAN_POWER_ON_HV HAS 2 STATES - HIGH, Z,
CANNOT PULL LOW.

32 CAN_POWER_ON_HV <>—J

BSS138PS

DGND

BSS138PS

DGND

S>> CAN_WKUP 23
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Yo PMIC - B
VDD_MCUIO_3V3
C544 C549
220F 0.1uF
550 0603 0402
220F 6.3V 16V
0603 VDD_CORE_0V8
6.3V DGND DGND u20 . 128 047uH
4 27 VDD_CORE_0V8 BEG SW1 _ ~~~~\
VCCA SW_B1A |58 1 TFM252012ALMARATMTAA
VCCA 3V3 DGND 48 SW_B18 C569 C169
VIO_IN 22 VDD_CORE_0V8 470F 470F
26 FB_B1 1210 1210
? T T T 7 T T T PVIN_B1 6.3V 6.3V
17 - 4-—DDGND - -
C528 | C105 | C1os | c527 | €535 | C120 | c153 | Ci154 | C559 | C560 PVIN_B2 DGND DGND
OUF ——10uF —=10uF ——10uF ——10uF ——10uF ——10uF ——10uF ——10uF ——10uF 45 120 047uH
1ov | 1ov | tov | 1ov [ 1ov [ 1ov | 1ov | 1ov | 1ov | 1ov PVIN_B3 15 VDD_CORE_0V8 REG_SW2 _ ~~~\
0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 54 SW_B2A |75 TFM252012ALMARATMTAA
PVIN_B4 SW_B2B cos
35 21 / Low-side of pseudo diff trace pair 47uF
DGND DGND DGND DGND DGND DGND DGND DGND DGND  DGND PVIN_BS FB_B2
VCCA 3V3 used for remote sense at point of load
’ 8| pviIN_LDO4
VDD_CORE_0V8_REG_SW3
l 543 l 538 veen svs 101 pvIN_ LDO3 s Baa |43 _CORE_0V8_REG
220F 22uF 12 SW_B3B NP c168 C570
0603 0603 PVIN_LDO12 49 PMICB_FB3 470F 470F
6.3V 6.3V C546 C536 FB_B3 1210 1210
220F 2.20F 63V 6.3V
DGND DGND 0603 0603 52
6av 63y X OVPGDRV
51 047uH  DGND
DGND DGND * % VSYS_SENSE SW B4A 55 VDD _CORE_0V8_REG_SW4 -
36 ] veackuP sw g4 2 NP -
PMICB_FB4
5 Ba 2 | R305 0402 (~yrong
0E o
VRTC_LEOB_1V8 ¥ -
_LEOB_ Rgfgz NPR 40 | (scankonp R306, 0402 GND
38
0SC32KIN 130 1uH
39 34 VDD_RAM_0V85 REG SW A
* 0SC32KOUT SW_B5A TFM252012ALMATROMTAA
37 VDD_RAM_0V85 c124 C545
(37 VDD RAM 0v85
4 FB_B5 470F 470F
DGND 1210 1210
6.3V 6.3V
DGND  DGND
*—11 amuxout
1423 SOC_WKUP_12C0_SDA {{>——————————3%{ 5pa 12C1/SDI_SPI
VINT_LEOA 1V8 a1
1423 SOC_WKUP_I2C0_SCL y»——————>"— SCL_I2C1/SCK_SPI 2 VINT_LEOB_1V8
PMICB_EN VOUT_LDOVINT —
R277 8%2 = 20y PWRON/ENABLE
14,23 HMCU_INT# <& 14 Nt 3 VRTC_LEOB 1V8
VOUT _LDOVRTC —
VDD_DDR_1V1 w25 | -
» nRSTOUT VDD_SD_DV oL
%—=~ EN_DRV y
vouT_Lpot |2 1 g%ﬁ DGND
R132 TF’16c 1 LEOB_GPIO1 32 VDA_USB_3V3
10K P17 91 TEOB GPIOZ__33 | GPIO! ci11 DGND
0402 ° GPIO2 11 2.20F
16 SEL_SDIO_3V3_tven (K>— VOUT LDO2 0503
LEOB_GPIO3 4 VDD_IO_1V8 y
P32 o 1 X 45 PI03 ria 6.3V
11 H.DDRRET_1v1 <& 3| GPIO4 9 T 2 20F
23 LEOA SCLK 8 2| GPIOS VOUT LDO3 0603  DGND
23 LEOA SDATA <X T T TFOE GPIO GPIOB VDA_PLL_1V8 6.3V
Ros6 Tp1gg i TEOB_GPIO8 GPIO7 c115
P13 g1 [EOB GPIO9 1 gg:gg 5y VOUT Lpo4 2 2.2uF
LEOB_GPIOT0 |
14 SYNC_LEOB.DC ) A 21 Grioto _ 85 9603 DGND
21252638  EN_3V3I0_LDSW << GPIO11 S 5h Ci21
0 R285 O oo 2.2u0F
0402 10K T ol 0603 DGND
0402 TPS659411 & 63V
DGND DGND
DGND

PMIC-B uses NVM to set 12C ADDR:
0x4C, 0x4D, Ox4E & Ox4F

PCB Note:
For multi-phase Buck converter configs,
sense feedback as follows:

1. Pseudo differential pair traces on same layer &
next to primarily power plane segment. Avoid routing near
to any noisy/switching signals.

route remote

2. Connect each trace, as close as possible, to power
& Gnd vias or across Dcap in middle of SOC power ball
group.

3. Trace widths = 4-8mil & separation distance =
8-50mil, try to keep traces near each other as best as
possible while

" SCH Note:

1. For 3 & 4 phase Buck converter configs, the
unused feedback sense inputs on Buck 3 & 4 can
be optionally re-assigned to provide additional "external
voltage monitoring" for functional safety coverage, see
PMIC data sheet for details.

.PCB Note:
For single-phase Buck converters,
feedback as follows:

1. Single-ended traces on same layer & next to
primarily power plane segment as best as possible. Avoid
routing near to any noisy/switching signals.

2. Connect each trace, as close as possible, to a
power via near in middle of SOC power ball group.

3. Trace widths = 4-8mil"

route remote sense

VDD_RAM_0V85

C145
2.2uF
0603
6.3V
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VCCA_3V3

C565

22uF
10V
1206

DGND

LOAD SWITCHES

EN_3V3I0_LDSW )

N[N

28 EN_MCU3V3IO_LDSW >
R289

DGND DGND

VSYS_3V3

1

DGND

C159
22uF
10V
1206

rof—

N[N

Ol
VBIAS

VDD_IO_3V3

vouT! |4 )

VIN2 VouT2

CT6

GND
EP

3

DGND

4A
C165 C166
——22uF 0.1uF

10V 16V
1206 0402

DGND
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SECONDARY LDO'S/SWITCHES

VSYS_10_1v8
VSYS_3v3 Use XFL4012-471MEB, 470nH 62
s ]; PVIN sw ; A 1.8V@2.5A
VSYS_5V0 ﬁ PUIN  sw 2] La4 l -
— AVIN "
~ ca8s_ 13 vos 8 25022 P 220F
u EN
VSYS_3v3 DFE252012PD-2R2M R245 S 0805 10V , e kS
2 cP
. ; 475K DEND C395 pg 4 VSYS_3V3
VIN sw LCARD-750mA 81 on
1.0V Vth TP68 3 DGND
6 2 10nF FREQ R230
. EN  voUT 9y ss 160K
409
10uF FB [ c4a23 Cca24 21,242538  EN_3V3I0_LDSW Y—— égmg 7 R224
0805 10V s 10uF 10uF C39% ans 18 475K
PG 10V 0805 10V 4.7nF PGND (7
DGND A 4 0805 DGND
ILM GND TPS62090
> CE— | ____PAD] : DGND DGND ng7ND —_—
2203 PG_LMS141 > TPS61252
DGND
ALWAYS ON
VSYS_IO_1v8 VUSB_I0_1V1
. e ; PS5
IN out SOmA
5 2
VSYS_16V VSYS_10V5
SI-1ev0 Us1 C466  1uF 150 = c28 GND - NC o6
T 7 2 T R258 ° T 4.7uF e & Pl 4.70F
VIN BOOT | o603 © TP 16V 0805 16V 0805
LV th g evsvne sw ! ] XAL4020-222MEB LCARD-600mA DEND ~| LP5912Q1.1DRVTQ1
Ca36 ca37 c450 c458 ca78 - X
10uF 10uF RZTSK B 4 R259 R261 10uF 10uF 10uF  UPDATE CURRENT TO >1.2A IF USED FOR 4 CAMERAS. DGND DGND DGND
25V 25V 25V
oV sov 499 FOR 10.5v@1.2A
3ivec  panp 2 953K
ol Ca68 Cout = 10uf x 3 VSYS_IO_1v8 V960_IO_1V1
DEND AGND g 10K 1l Cin = 10uF x 2 = Uss T
3235;:( PAD e DGND 6 1 sl
- —— c467  LMR23625CF-Q1 IN out 310mA
4.7uF 7 S 2
G451 DEND G440 GND N c431
13 SYNC_LMR23625_AC >>—“— 4.7uF Y9y & pa B 4.7uF
1000pF 16V 0805 161 0805
DGND ~| LP5912Q1.1DRVTQ1
DEND DEND DEND DGND
VDD_IO_3V3 VSYS_IO_1v8 V941_10_1V1
. i TP70
R439 IN out 500mA
10K 5 2
Cas7 GND NC
a C459
VDD_I0_3v3 4.7uF e & pa 47uF
R438, 47K___GAM_POWERON 16V 0805 16V 0805
DGND ~| 1P5912Q1.1DRVTQ1
R234
10K o qen DEND DEND DGND
. VSYS_I0_1V8 u TPS74701 VPCIEQ_1V5
15 UB9S0_CAM nPOWERON ) P2
BSS138PS 1 10
< IN1 VouT2 mA
21 N2 vourt 22— 500
DGND cs VDD_I0_3V3 4 3 RS c4
vDD_l0_gya 470F S BIAS pa . 442K 4o
1o DGND e s e DGND
us2
TP69 R251 4.7 4 ?:F 1 en ano |2
Oo—= GEPANANEL S STn NC1 F5— LCARD-300mA PER CHANNEL x4 e T
Rel = (1.233%2000)/1.3 I Fiots VAT cL GND VCAM 10V o & R1
Rcl = (Vel,th * Kel)/Tout DIAG_EN  IN L 560pF 4.75K
%15 NC11 NC4 F— T DGND p - DGND
VSYS_10V5 9 V810 _. OUT5 1 o © TP74
DEND a 5 Vvse 2 outs 1
vss & OuT? D&ND
2 ca83 DEND DGND
10uF
Ca55
10uF TPS1H100-Q1 © 25V
25V | LP5912-500mA $0.38
S DGND TPS746Q1-1000mA, ADVANCE PART, SAME PACKAGE $0.5
N TPS74701-500ma, $0.80
DGND
VMIC_BIAS
VSYS_5V0 V3V3_DPO
VSYS_10V5 L © TP4l LCARD-300mA uss
{ P72
6 1
cor2 IN ouT 500mA
10uF 5 2
C253 25V C464 GND a NC care
10uF R138 4.7uF e S pg B AT
25V us4 63.4K 16V 0805 164 0805
DGND
6 DGND ~| 1P5912Q3.3DRVTQ1
DGND 2.0V vth lé\lN1 %UJ R137 10K .
2.0 vtn 4 15 PWR_SW_CNTL DSIO DGND DGND
v »—3{ NC3 NC14 [3—X _SW_ONTL_DSI0
vCC NC13 5
SNS_1 GND R256
>*—=—{ NC6 NC11 g R140 0 10K
>—g{ NC7 LM
G236 9 SNS_EN ERR Py7 VDD_I0_3V3
1uF PAD
16V
VA DEND DGND TEXAS INSTRUMENTS INCORPORATED
DEND G
DGND q TPS7B7701-Q1 R139
10K
ps TIDEP-0102
10K R114 C235 01020
1.5K 1uF . . .
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BOOT MODE SELECTION

VDD_MCUIO_3V3 VDD 103V
: MCU_BOOTMODE! 3
1 - 0 L 16 BOOTMODE? ((>>—BOOTMODE? L BACKUP BOOT MODE CONFIG
14,37 MCU_BOOTMODE1 L l 9 . 2MH Z
1437 MCU_BOOTMODE2 L
MCASP2_AXR3_BOOTMODE3 | i : L
16 BOOTMODE3 = = VAV VS
« RJ6 10K Al
3
16 BOOTMODE2 >>—BOOTMODE2 2 [T L. BACKUP BOOTMODE
RJ5 10K Al
3
1 BOOTMODE & SPI6_CLK_BOOTMODE1 2 [T L
RJ4 10K Al
1437 MCU_BOOTMODE7? L
14 MCU_BOOTMODES H
POST BYPASS N/
14 MCU_BOOTMODE9 H DGND
DGND
sw2
14,37 MCU_BOOTMODE3 £ g K ::g? DGND
14,37 MCU_BOOTMODE4 =
14,37 MCU:BOOTMODES T g VDD_10_3v3
14 MCU_BOOTMODEG =
16 BOOTMODEO 5 T ? 1E
14 BOOTMODE4 7 — 0 1K
14 BOOTMODES H == X
16 BOOTMODE6 ’ T
TDAOBHOSB1R
b b E B B R
E & & E I g K
SRS H H H UART/NO-BOOT
vob_mcuio_avs I MCU ONLY
K K X L PRIMARY BOOT MODE B
rrr L L L PRIMARY BOOT MODE CONFIG
| 4 )
DGND
BOOTMODE [7:0] MCU_BOOTMODE[9:0]
7 6 4 3] 2 0 3 8 6 5] a] 3 2 1
BACKUP
BOOT MODE
CONFIG  |PRIMARY BOOT MODE CONFIG BACKUP BOOT MODE Prim Boot Mode B POST CONFIG RSV  MMC ONL PRIMARY BOOT MODE A PLL CONFIG
NA NA NA NA NA NA NA NA 1 1 0 1 0 0 1 0 o 0 0OsP1
MNA MNA NA NA MNA MNA MNA NA 1 1 0 1 1 1 1 0 o 0 UART/NO-BOOT( default)
0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 0 0 0 05PI
0 0 0 0 ] 0 ] 0 1 1 0 0 1 1 1 0 ] 0 UART/NO-BOOT
0 0 0 0 o 1] o 1 1 1 0 0 0 0 1 0 o 0 EMMC
0 0 0 0 o 1] o 1 1 1 0 0 0 1 0 0 o 0 USB

PRIMARY BOOT MODE CONFIG

O5PI

6 SPEED 33HMz

3 ICLK EXTERNAL

4 CSEL cso

USB

] PORT 0

5 MODE DFU

4 LANE SWAP |NO
UART

6 RSV

3 RSV

4 PORT MCU-0
EMMC

6 PORT 0

5 BUSWIDTH |MAX

4 VOLTAGE L8V
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10 MMCO_CLK
10 MMCO0_CMD
10 MMCO_DATO
10 MMCO_DAT1
10 MMCO_DAT2
10 MMCO_DAT3
10 MMCO_DAT4
10 MMCO_DAT5
10 MMCO_DAT6

10 MMCO_DAT7

10 MMCO0_DS

14,32,34

MEM eMMC

SOC_PORZ_OUT

VDD_IO_1V8
o ¢ & o o o <
2 I ) - = - 3
o » & & @ o w 8 o o
[l [ad [ad
x| x| X x| x| x| X
5 5 5 = = 5 | 5 ¥ ¥
= 5 5 VDD_IO_1V8
B8 0 Poy oLk veeat (o
5 VCCQ2 [
cMD vCCa3 g
VCCQ4 [T A°
K2 | paTo VCCQ5 [Ty ene. .
N2 VCCQ6 [~p3 :
DAT1 VCCQ.7 [pg
vcecas
K3 | Daro VDD_IO_3V3
N3 | pats VCCA |
VCC.2
N8 | paTs VCC3 £
VGC.4 [ L
K8 pats VGC5 [ G cet1
N9 VCC.6 [Fg 0.22uF
DAT6 VCC.7 |5
Ko vces
DAT?
M5 vssa1 DGND
=) RSTN VSsQ2
VSSQ3 [
VSSQ4 [y
BN K5 1 bs VSSQ5 (e
3 VSSQ6 [pp
S VSSQ.7 [-pg
VSsQ.8
VDDI_MMC2
x T vss.1 a2 —¢
5 VSS2
E4 | vooim VSS3 gg
VsS4 g1
DGND \pp_|0_1v8 VSS5 g7 1
VDD_I0_3V3 C581=— C594 VsS6Gs 1
2.20F = VSS.T Ge
C660 VSS8 [z
) R313 Vss9
o
0-1ufpénND N D2 Al DGND
2 4 DGND D3 | RFU1 NC.1 "2
— Da| RFU.2 NC.2 [Ag
uss D5 RFU3 NC.3 [~ATp
| SN74LVC1G125DCKR-Q1 D6 | RFU4 NC.4 g7
- b7 RFUS NC5 [~B7p
g RFU6 NC.6 [—77
g RFU.7 NC.7 719
£5| RFU8 NC.8 [Ty
N £5- RFU.9 NC.9 -7z
DGND £ RFU.10 NC-10 g
£ RFU.11 NC.A1 Fi7p
£ RFU.12 NC.12
£g RFU.13
Fo-| RFU.14
4| RFU.15
r5| RFU.16
He| RFU.17
v RFU.18
5| RFU.19
RFU.20
N YOO DO NI O QRO T A
NNNANNNNNNDRNNONNRNNNOT LT
DDODODDODDOIDDDIDDDDDODOZIDDIDIDDD
T T T T T T T T T T T T TS
oo
Ust
SESERBICICIANSCDRZO LT MTFC32GAPALNA-AIT

100BALL BGA 14mmX18mm,

MTFC32GAKAEDQ-AIT - V5.
V5.
V5.

MTFC32GAPALNA-AIT -
MTFC32GAPALNA-AAT -

Imm BALL PITCH
0
1
1
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USB PORT FOR DEBUG

SuperSpeed standard A plug pinout

D-

SuperSpeed standard B plug pinout

GND_DRAIN

VUSB_5V0 .
VDD_I0_3V3 158K
ca7
10uF VBUS2_5V0
I o5 g:wF DGND u7
c498 U
R266 IADJ NG 5 ca1
10K TuF 7| VBUS_SYS VBUS_CON 0.1uF " 5
D&ND VBUS_SYS VBUS_SON 50V 1
A . s USB2_DM 4 3 CONN USB2 DM >t VBUS 5
34 USBI_HUB.D.N 1205 o o g b 2
34 USBI_HUBD_P U D+ VD == 3 g‘
N
B2_DP Nasaasy NN_USB2_DP
™o 139 Fur VEN P R265 TR SR : . 41 GNDe
VIN DEN DLW21SN121HQ2
TPD3S716-Q1
lm\/\/\/"m— DD 2| stan_ssRx-
> StdA_SSRX+
5| GND8
° 5| StdA_SSTX-
Q1A StdA_SSTX+ &
DGND 1932258-1-USB3 &
34 USB1_HUB_PWRCLT{ 2 v
|BSS138PS DGND HIGHSPEED A - HOST oM\
R26
10K
CONN_USB_RXN1
CONN_USB_RXP1
tpd4e05u06-q1
5
&N [ AM:B Snce D25
9 USBY_SS RXIN g NC7 D2+ |3
9 USBI_SS RX1 P [ FL38 == DLW21SN300HQ2 9 GND GND [
| 2 70| NC9  Di- |5
NC10 D1+
4 3 Us6
9 USBI SS TXIN 4 | L warsnsoorae DGND CONN_USB_TXN1 DGND
9 USBI_SS_TXI_P Fla7 ——
| 1. e 2 CONN_USB_TXP1
1B
BSS138PS
USB HOSI I ORI WII H CHARGE >> USB1_ID 15
SPUSBO_ID 15
R95 PULL DOWN FOR HOST
VUSB_5V0 10K
VDD_IO_3V3 T
C104 C100
< 10uF 10uF SPVBUS_USBC_CONN 15
Co4
0.1uF
R40 R39 48 i1 DGND
100K 100K Q 100K
2 N ouT 16 VBUS1_5V0
DGND 3 75
IN ouT s T USB1_DM 1 2 CONN_USB1_DM
RV e
5 mm & Howor st v
) DATA | DP_OUT  DP_IN
WV nkE N USB1_DP 4 CONN_USB1_DP
22 PGiLMSSSOB > EN BIAS DLW21SN121HQ2
18 19
15 USBO_VBUS OCN FAULT  ILIM_LO
15 USBO_STATUS 17 | sTATUS LM HI 622
15 USBO_DRVVBUS ns g 8y cria R33
CTL2 4.99K
Rs5 0 10 ovP SEL  GND [}
22 USBO_CS S1cs PAD |21
13 USBO_IMON 51 0 L
R44 R43 4 i b
c70 c72 ce5 J2 15
vDR_10_3v3 P12 O— TPS254900-Q1 19.1K 80.6K 2 2uF 10UF 10uF 00610F ,
R56 1 -1ul VBUS 5
10K 2
R47 ‘ ‘ 2o
2K €90 D+
0.1uF
DGND 4| onpe
DGND CONN_USB_RXNO 5
CONN_USB_RXPO 6 | SdA_SSRX-
oD - StdA_SSRX+
tpd4e05u06-q1 g GND8
4 3 s 5| StdA_SSTX-
[ LN 7{NC6  D2- | StdA_SSTX+ &
9 USB0_SS RX2 N ég — g NC7 D2+
9 USBO SS RX2 P FL36 ——— DLW21SN900HQ2 GND GND A4 o
1 5 18 Nes or 2 DD 1932258-1-UsB3 &
NC10 D1+ ~
4 3 Ue5 DGND
5 USBO_SS_TX2_N [f\l | meNQOOHQZ DEND CONN_USB_TXNO DEND SUPERSPEED A - HOST WITH CHARGE SUPPORT
9 USBO_SS TX2 P Flas ——
U | 1y 2 CONN_USB_TXP0

1 WBUS Red 1 YBUS Red
2 D- White 2 O- White
3 D+ Green 3 O+ Green
4 GMD Black 4 GMD Black
5 StdA_SSRH- | Blue 5 StdA SSTH- | Blue
6 StdA_SSRX+ | Yellow 6 StdA_SSETH+ | Yellow
7 GMD_DRAIN | GROUND 7 GHD_DRAIN | GROUND
8 Stdd, SSTH | Purple 8 StdA SSRE- | Purple
9 StdA SSTH+ | Orange 9 StdA_SSRE+ | Orange
Shell | Shield Connectar Shell Shell | Shield Cannectar Shell
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DISPLAY PORT INTERFACE

H V3V3_DP0
1 , Display Port Connectorl -
9  DPO_TXOP )
FL31 J18
(e | CON_DPO_TX0_P i e ]2 3.3Ve500mA
9  DPO_TXON 4 3 CON_DPo_TXON 3 ML_LO_N
DLW21SNg00HQ2
CON_DPO_TX1_P 4 836 c833
| TON_DPO_TXT N 5 mt,thz gmg
1 2 ! 1uF 10uF
9 DPOTXIP D18 D17 D23 D24 7 GND 7 50V 16V
Flog M2 P GND g
ML L2 N GND q
9 DPOTXIN 4 3 ! ! ! ! 9w s e RETURN (12 <~
DLW21SN00HQ2 ML L3 N oo
15
TPD1EO5UOBDPY TPD1EO5UOBDPY TPD1EO5UOBDPY TPD1EO5U0GDPY 17 23?*8?*5
o o o o 18 -
HPD SH
DPO_CONFIG1 SH1
9 DPOTX2P ! 2 RS —TP-CORFIGE 14 CONFIG! sz -5
FL30 DGND DGND DGND DGND N CONFIG2 SH3 75
CON_DPO_TX2_P —foos pivd
9 DPO_TX2 N > 4 3 CON_DPO_TXZ2_N DGND
DLW21SN900HQ2 CON DP0_TX3 P —doog— DEND
| TON_DP0_TX3 N
1 2
9 DPOTX3P D15 D16 D21 D22
Fl2g ——
9 DPOTXEN 4 3 1 1 1 1 Silkscreen: "DISPLAY
DLW21SN900HQ2 PORT CONN1"
FEVEVDD_I0_3v3 TPD1E0SUOBDPY TPD1E05UOBDPY TPD1E0SUOBDPY TPD1E05U0BDPY
o o o o
PCB Note: Place the ESD diodes close to DISPLAY PORT CONN1
R240
DGND DGND DGND DGND
1 2 100K
9 DPOAUX P <
_AUX_| o~
FL26 —— CON_DPO_AUX_P {oos
— TON_DPO_AUX N
9 DPOAUXN < 4 8 I
DLW21SN900HQ2
VDD_IO_3V3
== D19 D20
R241
R464 1
100K
100K 100K
15 DPOHPD TPD1E05U0BDPY TPD1E05U0BDPY
DGND o o
Q158
|5—.
©
B9S138PS Qtsa DGND DGND
L
M CON_DP0_HPD
BSS138PS .
DGND -
R458
DG:;ND TPD1E10BOSDPY
100K u7e
o
REV B, BLOCK DISPLAY HPD UNTIL SOC I/O POWER DGND DGND
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DSI FPD LINK

"For this version FPD-Link III Interface (PDS90UB941ASRTDTQl) supported"

2FPD_DOUTO_P

§PD_DOUTO_N

TP75

FL25 FL23
V941_10_1V1 120E 120E V941_I10_1V1
1 N 2 VDDL11_DSI VDDHS11_DSI 2 T
c410 C807 C804 C806 C405 C429 €433 C432 C434 C799 C435 C400
0.4uF  BLM18BB121SN1D 0.01uF =—0.01uF ——1uF 10uF 0.01uF =—=0.01uF =—=0.01uF 5—=0.01uF =—0.01uF = —1uF 10uF BLM18BB121SN1D 0.1uF
50V 50V 50V 16V 16V 50V 50V 50V 50V 50V 16V 16V 50V
DGND ?& i& DGND
FL27 DGND DGND
V941_10_1V1 120E
1 N 2 VDDP11_DSI
€430 c797 C826 c798 C438
0.1uF  BLM18BB121SN1D 0.01uF =—=0.01uF =—1uF 10uF VDD_IO_3V3
50V 50V 50V 16V 16V
DGND % C815 C820 C816
FL21 DGND 1uF 0.01uF =—0.01uF
VSYS_IO_1v8 120E 16V 50V 50V
1 N2 VDD18_DSI
C392 C824 C801 C388 | C384 DGND
0.1uF BLM18BB121SN1D 0.01uF —=—0.01uF ——1uF 10uF
50V 50V 50V 16V 16V .
DGND {7
DGND u7e JE| “B o B Y € ¥ 5 98 ;
— C_UB981_DOUTO_P UB981_DOUTO_P
8  DSI0_TX0_P ; %ﬂmump 22 Ba 228 99 8 n 29 Dwm+%%——fmgﬁmmfw43%2$F0%1ONF B T FLaq Rt
8  DSIO_TXON psoboN 88 - EF 2 £ £ % % 88 DOUTO- — = 1[50V - B r—
>> 55 ano = T g >> | [kl
8  DSIO_TX1_P 284 bsio p1p cc 5% 3 £ 55 3 DOUT1+ 22— 4
8  DSIO_TX1_N > DSI0_DIN = g g DOUTI- X DLW21SN900HQ2
8  DSIO_TX2 P g g‘; DSI0_D2P D_GPIOO/MOSI %
8  DSIO_TX2_N DSI0_D2N D_GPIO1/MISO [z
50 D_GPIO2/SPLK 47—
8  DSI0O_TX3 P g £7¥ DSIo_D3P D_GPIO3/SS [
8  DSIO_TX3_N DSI0_D3N 14
60 GPIOO Eg UB981_GPIOO 15
8  DSIO_TXCLK_P g £ P DSI0_CLKP GPIO1 UB981_GPIO1 15 VDD_I0_3V3
8  DSIO_TXCLK N DSI0_CLKN 38 -
5 12S_DC/GPIO2 sg—gg UB981_GPIO2 15
59 DSI1_DOP 12S_DD/GPIO3 [z7——) UB981_GPIO3 15
DSI1_DON 128_DB/GPIO5_REG [—35—X Rads
4 12S_DA/GPIO6_REG [—37—X
39 DSI1_D1P 125 WC/GPIO7_REG 35— 47K
DSI1_DIN 12S_CLK/GPIO8_REG ¢———X :
2y psit_pep e 22 L981_NTB 4S5 AL >> DSI_UB9BI_INTB 15
DSI1_D2N 49 LFDSI C386] | 0.01uF R437, 0 I
83 ) bsi1_pap Lot v
. — oo
Unused Inputs tied to ground o 62) DS D3N LFT 20 LFT C&' gbo\}uF
? DSI1_CLKP RESO fg:—-
DSI1_CLKN RES1
DGND - 13 X
15 12C1_SDA < 15 12C SDA RES2 st DGND
15 12C1_SCL 12C_SCL PDB K uB9s1_PDB 15
UB981_CLKIN UB981_REM_INTB
B34 0 = 414 ReFCLKO REM_INTB [ —
R442
b REFCLKA 10K
UB981_IDX 19,0 ox
_— O
DGND
UB981_MODE_SELO
VDD_I0_3v3 LSS 22§ MODE_SELO 2
] =
FL4O —————————¥ MODE_SEL1 5}
1o our 3 VDD DSI_OSC -
PDS90UB941ASRTDTQ1 ©
ND c817
c821 o 0.470F 0.1uF
0.1uF 50V
50V
DGND
DGND DGND DGND
¢ Pa85\ A\~ O %% UB9BO REFCLK 33
< .
e 25.000MHz MODE Selection DEVICE ALIAS ID
g VDD18_DS!
1 3
STANDBY _ OUTPUT ] VDD18 DSI
z
[©]
| ASDMB-25.000MHZ-XY-T R248 R246  "R5" R447
"R3M > 412K 41.2K 30.1K
See "R1" in table
7 UB981_MODE_SELO UB981_IDX *
DGND U ]
R446
R249 R443 61.9K
"R4" 30.9K 30.9K "R6" See "R2" in table
DGND
DGND
7b' I2C Address| R1 R2
Mode SELO: 3 Splitter = 0, DSI lanes = 4
0x16 (default) 16.2K 40.2K
a 1.4 Non-Cont. Clk = 1, Coax = 0,
Mode SEL1: STP, DSI Disable = 0
4 (other - see DM)

o) FPD-Link III Interface
J16
/
{
\0
DGND IIZ[2F
(7] (%]

Silkscreen:
"FPD-Link Video"

Connector / Transmitter

%
DGND

D4S10E-40MA5-C
CON MODULAR JACK 4POS MALE TH

Pin
Pin
Pin
Pin

DOUT+
PWR (not supported)
DOUT-

GND

W=
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ENET - DP83TC811/DP83TG720 (OPTION)
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FL16 DGND DGND
VDD 10_3V3 {502 VDDIO_TC811 AN
- 50V
FL13 47pF
1 N 2 (sl
VDDA _TC811  120E VDD_IO_3V3 308
, ~
BLM18BB121SN1D C345 c783 c779 C784 a2 W »
10uF 1uF 100nF | 10nF ” o G720 voDIA 50V TPD1E10BOSDPY C305=—
VDDIO NGy [P————— o750 76 751 c301 BLM18BB121SN1D 22pF 27 4.70F
Tonf —l— 100nF 1uF 10uF — cai1 Ri62 2KV
11
13 RGMISTX CTL  <C)-DGND 29 ) TX_EN/TX_CTRL VooR % :
_TX_( G720 VDDIO gg DeEnT™ oD 120nH RIBIS RIT0 o crao6.0124
o 13 RGMII5_TXC S TX_CLK [ AAATT a1 Cat2 TRD1 P " " ]
33 |—| |—|’ A
13 RGMII5_TDO 5% TX_ DO TRD_P 4 oo 0.1uF 1 5
13 RGMII5_TD1 g%' TX_D1 TRD_P }g TRD N L40 —— 56\7 2 6
13 RGMII5_TD2 TX D2 TRD_N = 3 A2
30 L42 7
13 RGMII5_TD3 TX D3 C316 TRDTN K
AE2002 o10F CANL2 32
s Ay 5 CANH?2 32
13 RGMIS_RX CTL << 12| RX_DV/CRS_DIV/RX_GTRL 120nH 3 1 CANWAKE 32
*—57 RX_ER 35 - 52 CANL1 4 2
13 RGMIIS_RXC I RX_CLK LED_0/GPIO_0 g~ 82 CANH.I
LED_1/GPIO_1 [ 2N <>
1332  RGMII5_RDO 28 1 RX D0 o1 G720 VDDIE oa19 27171 <
1332 RGMII5_RD1 29 RX D1 NC21 | P TPD1E10BOEDPY DGND
13,32 RGMII5_RD2 53] RX_D2 TDI g% 50V 43 Mating Connector Molex 0348241124
13 RGMII5_RD3 RX_D3 ™S g% 10pF 5%
TDO [H7 ¢ c746 || o 2
1 TeK I G321 44.2
13 MDIOO_MDC 36 MDC 5
1332 MDIOO_MDIO & MDIO XI b7 b a5eF
XO o< N
13 ENET_INTSn R363 240 2 16 TP56 DGND DGND VDDIO_TC811 1 M
14283¢  socrorzour K 3 INTN ek ouTigpio 2 [———Orp — T 4
10 ENET_EN % R364 0 G720_VSLEEP 7) RESETN anp 132 [ | 25MHz/10pF VDDA_TC811 °
16 ENET WAKE 8 e G720 VDDIO _ R165 PB_SW
13 ENET_INH 70 m’:‘KE NP-0 I <
L [¢] 768 C346 ——C780 DGND DEBUG SUPPORT
Raso  DPESTCBIT-Q1 DGND I— 1332 MDIOO_MDI & T Nertone NP-1UF | NP-100nF
R362  R357 Raes < 0L o749 ||
VDDIO T8 3.32K 3.32K 3.32K ) 13,32 RGMII5_RDO RT78 249K FL14
_TC811 10pF 1332 RGMII5_RD1 VDD_1P0 VDD_I0_3V3
VDDA TC811 ~ % e R DEND _ 120E use
'I: p&ND G720 VDDIA__ R152 T 1 2 1 8
X ouT N
T T e T T T TP, w2l mms 4 29
c 1 C307 C303  BLM18BB121SN1D C296 100nF
CAN WITH WAKEUP P [ —tlop =
) PAD
CAN_POWER_ON_HV HIGH == VBAT_SYS ] DGND
STATES ARE HIGH AND %, SO PULL DOWN. ) DGND TPS72010QDRVR
100K | G720 VDDIB__ Ri76 DGND
] NP-0
' €332
23 CAN_POWER_ ON_HV 50 ' NP-100nF
VBAT_SYS !
VDD_MCUIO_3V3 ]
VDD_MCUIO_3V3 | DGND
maon L VBAT_SYS :
R394 332K —[ c786 c787 H
0.1uF Uso 0.1uF [l
5 7 )
DGND vio INH DGND R409 ]
14 MCU_CANO_STBz R403 1) s vsup 10 62 :
14 MCAN_EN R390 6
14 MCAN nFAULT RA07 100 SN, wake k2 RAOBA A 33.2K can RERR =2 c788 |
100 n Lo CANH_1 32 1
14 MCU_MCANO_RX R389 4o oand 2 ]
14 MCU_MCANO_TX R388 700 ) S0 —> CANL1 32 [}
700 11 -
NC |- 4700p )
VSYS_5V0 2 Vee 12 R404 DGND !
<7— GND CANL 62 [}
g ]
oD TCAN1043D-Q1 '
C785 ]
0.1uF ]
]
]
. DGND vsys svo  VDD_MCUIO_3v3 ]
= ]
]
]
]
]
c765 c81 )
0.1uF 0.1uF '
]
]
DGND DGND
U4 R387 :
vCC g 62 ]
VIOINC H
R371 1 7 cr78 '
14 MCU_MCAN1_TX 50 XD CANH L<> CANH 2 32 H
14 MCU_MGAN1_RX R372 i 41 axD canL F8 —> CANL2 32 !
4700pF :
14 MCU_CAN1_STBz 2 R384 DGND
S8 GND 62 ]
"~ TCANT042HGVQ1 ]
DGND )
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
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CSI2 CAMERA INTERFACE, FUSION I COMPATIBLE

VCAM_VDDL
u74
13 25
VCAM_VDD_CSf 24 | VDDL1 CSI0_DO0+ 57 CSI0_RX0_P 8
VDDL2 CSI0_DO- |57 CSIORXON 8
o1 CSI0_D1+ (55 CSIo RX1 P 8
VCAM VDD _Fi 33| VDD_CSI0 CSI0_D1- [5g CSI0_RX1_N 8
T - VDD_CSIt CSI0_D2+ (55 CSlo RX2 P 8
52 CSI0_D2- |51 CSIO RX2 N 8
VDD_FPD1 Cslo_D3+ CSlo RX3 P 8
VCAM_VDD18 L8711 /oo Fro2 CSI0_D3- 22 CSIORX3 N 8
48 1 voois_po GSI1_D0+ [Hae—x
i vopis_P1 CSIT_DO- 59—
VDD18_P3 CSM D1+ 35—
VCAM_VDDA18 2 | voD1s P2 CSIT D1~ 95—
32 CSIt D2+ 5=
VCAM_VDD18_FPD VDDA18A CSI1_D2- [73—X
T P CSI1 D3+ 5~
£z VDD18_FPDO CSIT_D3- X
5 VDD18_FPD1 23
o4 VDD18_FPD2 CSI0_CLK+ [~gp————————30CSI0_RXCLK P 8
VDD_IO_3V3 VDD18_FPD3 CSI0_CLK- [-=——————))>CSI0_RXCLK_N 8 VDD_IO_3V3
181 vbpio CSI1_CLKs o2 —x
CSIT+CLK- [
33 CAMO RINO+ 5
33 CAMO RINO- REFCLOCK K UB96O_REFCLK 31
33 CAM RINT+ 2
3 CAM RIN1- 12C_SCL |13 1266SCL 15 - rip
33 CAM RIN2+ 12C_SDA > 12C6_SDA 15
33 CAM RIN2- 12C_SCL2
75 o o.o47m=Hca1a A vl o0 S5k VDD _10_3V3
33 CAM3 RING- 46 UB96O_IDX
R445 . DX p———
100 3 R429
0402 LPTXN PDB —
960
1| 0.0470F || cB19 15 UB960_FRAME_SYNC >>—1g GPIO_ 0 MoDE ¢35 2560 47K
P77 O : i *—74 GPIO_1 s
*—E{ GPIO_2 INTB >> UB9OINTB 15
X*—771 GPIO_3 4
%—g| GPIO_4 TESTEN K UB%O PDB 15
*—7g GPIO 5
20| gg:gfg pap -85 VGAM_VDD18
= Ra3N < oo \
DSI0UB960Q 10K < 10K
R440 R428
13.3K NP
DEND
I2C ID: 0x3D UB960_IDX UB960_MODE CSI-2 MODE
C808 €805
o R436 R430 0wl
NP 10K
FUSION REV C, DUAL FREQ SUPPORT DGND
MPZ1608S102ATAOO VCAM_ 10V5
BLM18HE1525N1 @ L5t
S| can cag5 | Ca60
'50 25V 0.1uF 10uF
50V 25V
10uH 100uH
LQH3NPZ100MJRL  MSS7341-104MLB
/\ 1 OIFIICES Ny g %7
N / 49.9 o 004TF[lCBRT oo g DGND
N/ FAKRA Il
DEND s seeme | DGND
MPZ1608S102ATA00 VCAM_ 10V5
BLM18HE1525N1 ) @ 154
0.1UF %?ﬁ: cart c463
50 Py 0.1uF 10uF
50V 25V
10uH 100uH
LQH3NPZI00MJRL ~ MSS7341-104MLB
/\ 1 0.1uF || C830
u I S>CAM 1 P 33
49.9 GR_OO4TUF[[CBI5 sy oy g ok
N FAKRA Il
DEND s sroms DGND
MPZ16085102ATA00 VCAM_ 10V5
BLM18HE152SN1 BLMIBHE152SN1 _Ra52 4.02K R 2K @ 158
173 L6t L5 L69 L77 e car0 | ca2
'50 25V 0.1uF 10uF
BLM18HE1525N1 50V 25V
10uH 100uH
LQH3NPZ100MJRL  MSS7341-104MLB
/\ 1 OMFIICEM Ny g
N / 49.9 4O _OOITUEI[CBO s g p&ND
N/ FAKRA Il
DEND  ur meeane - DGND
MPZ1608S102ATA00 VCAM_ 10V5
BLM18HE1525N1 @ 152
174 @ o] Case G469 cas1
‘50— 25V 0-1uF 10uF
50V 25V
P1 10uH 100uH
5 LQH3NPZI00MJRL ~ MSS7341-104MLB
- 1 OIFIICBS Ny g
3 13|
\ / 49.9 0.047uF || C822 SHcaM 3 N 3 DGND
N FAKRA Il
DEND s sroms DGND

FL34
V960_10_1v1 120E VCAM_VDD_FPD
1 2 T
c452 caa7 c446 ca21 ca18
0.1uF  BLMI8BBIZISNID 10uF 1uF 0.01uF 0.01uF
50V 16V 16V 50V 50V
p&ND
FLoa DGND
V960_10_1V1 120E VCAM_VDDL
1 2
a7 398 399 c803 Cc802
0.1uF  BLMI8BBI21SN1D 10uF 1uF 0.01uF 0.01uF
50V 16V 16V 50V 50V
DEND
DEND
FL22
V960_lO_1V1 120E VCAM_VDD_CSI
1 2
391 €390 389 800 c791
0.1uF  BLMI8BBI21SN1D 10UF 1uF 0.01uF 0.01uF
50V 16V 16V 50V 50V
DGND i&
FL32 DEND
VSYS_I0_1V8  120E VCAM_VDD18
1
c453 c443 csi4 c813 c810 cs12 809
01uF  BLMIBBBI2ISNID 10uF 1uF 0.01UF 0.01uF =—0.01uF 0.010F
50V 16V 16V 50V 50V 50V 50V
DEND
FL33 p&ND
VSYS_IO_1v8 120E VCAM_VDD18_FPD
1 2
cas54 caa4 ca45 ca17 ca19 c422 C420
01uF  BLMIBBBI21SNID 10UF 1uF 0.01uF 0.01UF ==0.01uF 0.01uF
50V 16V 16V 50V 50V 50V 50V
p&ND
FL20
p&ND
VSYSI0_1V8  120E VCAM_VDDA18
1 2 T
cast 380 care J_%gﬁF
01uF  BLMIBBBI2ISNID 10uF 1UF o
50V 16V
DEND

VDD_I10_3V3 DGND

C793 C796

1uF 0.01uF

16V 50V
DGND
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USB HUB FOR WIFI/DEBUG

USB HUB INCLUDED TO
SUPPORT USB DEBUG PORT

. FLs
VIO_3V3USB 120E VDD_IO_3V3
T 1 W\.{/\/\)
1l L L L. L L
. . 16 7 4 2 2 2 7
USB_VBUS on HUB pin 9 must be high for the HUB to show *—7 RSVD16 VDD33 [z cone cor_ oot Cea Soad ses2. Shas S oo BLM18BB121SN1D
up on the USB bus as this simulates up-stream power. g | RSVD17 VDD33 53 -O1ul -01u -O1u -01u
However a high on USB_VBUS does NOT turn on down-stream 20 gg&g;g xgggg 25
power via PWRCTL. PWRCTL to downstream ports is %28 | 33 ?&
; VDD_10_3V3 29 | RSVD28 VbD33 1757 FL4
controlled via the USB power control $W ;t(?ck. Each - »—57| RSVD29 VDD33 [~ VCC_1V1USB 120E DGND
down-stream power port is controlled individually. %—35 RSVD31 VDD33 75— - VUSB_IO_1V1
*—35| RSVD32 VDD33 T 1 2
RJ16 - Option 1-2, O-ohm, HUB always active X4z Egggﬁ VoD W
RJ16 - Option 2-3, 20K ohm, HUB active only when R274 R273 23 RSVD46 VDD g c c o c c o G
- ) NP-49K NP-4.7K a7 515 506 508 516 531 533 82 BLM18BB121SN1D
USB1_DRV_VBUS is high VCC_1V1USB X—— RSVD47 vbD 30 0.01uF T 0.01uF T 0.01uF T 0.01uF T0.01UF T 0.01uF T 10uF—|_
. 4
VDD
e 8 T 2 scusmecLK voD (2
15 USBI_DRVVBUS ) SDA/SMBDAT S
49
R35 VIN MAX - 1.15V ¢ GND(PAD)
USB_VBUS
15 USB1_VBUS <(— 10 R34 47K
USB-DIEF-PAIR-90-0HM 2 TEST -
DGND 45 ysp1_DATA P ) 7 Y UsB_DP_UP Us A1 k2 RE0 9.53K
27 |
15 USBILDATAN < NG USB_DM_UP USB-DIFF-PATR-90-0HM N,
DGND
4 USB1_HUB D_P 29
R278, ATK  TRU 35 | o oen cinag USB_DP_DN1 <> -
USB DM DNi 2 > USBI_HUB DN 29
Ra79 4IK_TPU S8y 0y | prywRMGMTTZ/SMBAT o 4 VbR 10_3v3
USB1_HUB_PWRCLT1 29
R276 NP-47KTPY 22 PWRCLT1/BATEN| [ _HUB.|
SMBUSZ 5 R38 4.7K
R275 47K 1PD 21 OVERCUR1z PWRCLT - NO BATTERY CHARGE, ACTIVE HIGH ON
PWRCTL_POL TO MATCH H_USB1_DRV_VBUS OPERATON.
D:ND USB-DIFF-PAIR-90-OHM
14,28,32,3¢  SOC_PORZ OUT Q—\—‘
1y GrsTz usB_DP_DN2 [ PCle0_USB D+ 34
27 pF | [cto7 15
1 38 USB_DM_DN2 PCle0_USB_D- 34
I—o Xi
v Rso . VDD_I0_3V3
24 MHz/18pF :l ™ PWRCTL2/BATEN2
DGND 39 1 xo OVERCUR2z ¢2 b6 SIK
27 pF |[c1o1
1
TUSB4020BI-Q1 R37
10K
DGND
VDD_IO_3V3
R42
47K 100K < 100K
o o ogme
O Mini PCle Half Card Interf W iFi Onl
16 124 SDA Rog g PCle0 SDA 34 (121 e na ar nterrace IFi OUn
16 12C4 SCL > PCle0_SCL 34
1534 POIso OLKREQH <K VDD [0_3v3 VF’C-'|E°-1V5 SX-PCEAC2-HMC-SP DOES NOT
16,34  PCle0 WAKE# << USE 1.5V OR I2C.
16,34  PCle0_W_DISABLE# o5t p
R21
0.1uF 59 cs8 0.1uF
50V 10UF J20 10UF 50V VDDI0_3V3
10K 51 Rsvst +33VAUX |2
77 | RSV49 GND 25— N
75| RSV47 +1.5V [
RSV45 LED_WPAN# LED_GRN
DGND DGND 431 Gno LED_WLAN# [—og DGND " ,
+3.3VAUX LED_ WWAN#
VDD_I0_3V3 2 133VALX EI [ < PCle0_USB D+ 34
o= o~ t—55-| GND USB_D+ [5 FL2
0 PCIed TXO P 100E 33 | GND USB_D- 34 4 e A
60_TXO_| gi— PETPO 35— .
85 |—gO1VUF ’ 9 PCle0_TX0_N g ot —g; PETNO SMB_DATA gg PCle0_SDA 34 DLW21SN121HQ2 PCle0_USB_D 34
o~ t——57- GND SMB_CLK (55 K PCled_SCL 34
. —100E —25 | GND +1.5V 55
DGND ut0 9 PC'EQRX@P&——L’ 53| PERPO GND 55—
0 9 PCle0_RX0_N {——+— 571 PERNO +8.3VAUX 55
1 9| GND PERST# [~55 PCle0_PERSTz 34
16 PCIe0_RC_RSTz 3 — 4 —37 RSV/UIM_C4  W_DISABLE# [-7g PCle0_W_DISABLE# 16,34
o2 . | L4 % PCle0_PERSTz 34 RSV/(UIM_C8) GND
ok | SN74LVC1G08DCKR-Q1 o o e o= 151 6o UM VPP
| | REFCLK+ UIM_RESET
P REREeIh 3 ! REFGLC LUCLK TEXAS INSTRUMENTS INCORPORATED
1534  PCle0_CLKREQ# <& CLKREQ# UIM_PWR
pene PeNe 3 Soeee Lev TIDEP-01020
14,28,32,3¢  SOC_PORZ_OUT ) 16,34  PCle0 WAKE# << 1 WAKE# 3.3VAUX [ . . .
Preliminary Information - Subject to change
mini-pcie
~ Ve s <~ Title: J7ES CCARD
DGND NT1R3000 NT1R3000 DGND
Page Contents: USB HUMB/WIFI
M2 MINI PCIE
THREADED sz C DOCNO: 519132 REV: A
STANDOFF
DGND DGND Date: Friday, June 12, 2020 | Sheet 34 of 40
5 I 4 I 3 I 2 1




39

39

39

39

39

TUNER_AGND
TUNER_OUT3
TUNER_OUT2
TUNER_OUT1

TUNER_OUTO

16,35
16,35

CLASS-D AUDIO OUT

PVDD PVDD PVDD PVDD L58
i I 1 1 A —
Lol 1 Lol L. |Ll.L an |
©530: c517 c513 cs18 529 505 C514: C504 DFEG7030D-3R3M=P3 cag1 ca87
10uF 0.1uF 10uF 0.1uF 10uF 0.1uF 10uF 0.1uF, 1uF nF
50V | 50V 50V | 50V 50v_ | 50V 50v_ | 50V 50V 50V
ut4 157
_ OUTAMZ  ~~
DGND DGND DGND DGND ; VDD ouT 4p |- ouTama DGND
VBAT 3.3uH
2 44 C503
25 | PVDDQ BST_4P 4' TuF 50 DFEG7030D-3R3M=P3 Ca90 Ccag6
35 SVons BST am (2 I Sov v
34| PYbDe M | Cs02 s 50V 50V
ouT 4Mm
41 vop RET oUT P |28 OUT3P3 __ ~~ DGND
%7 o3 5 39 oe | 3-3uH
DGNDC110 |722 ooV GVDD BST_3P T DFEG7030D-3R3M=P3 o1 ce
| 2 6 35 || 1uF 50V TUF E
| | [TuF 25v AVDD BST_3M | c7 ' 50V 50V
7| avop RET  out am £
our 2p 121 OUTSM3 A~ DGND
c142 -
I( 8 Rer oSt op |22 | |_cs01 I 3.3uH J3
v oor I\ C128 | E |[1uF 50V e sov DFEG7030D-3R3M=P3 o1z c7
: 9 28 ul 1u 1nF
C129 | [0:470F 16V IN4_P BST_2M |~ C500 50V 50V o
I 10 29 L56 o) Hs1
|[0470F 76V c130 IN3_P ouT_am —_— g
Ty e p ouT 1p |28 OUT2P3 A~ DGND 3 HS.DDV44
c13t | [0:470F 16V 6|3
I} 2y n1_p BST 1P 4'27 £ o o)
| [0:27uF 6V - - TuF 50V DFEG7030D-3R3M=P3 ca89 c485 513
C539 €540 C541 C542 ©537 s 23 ||_1uF__Sov 1uF inF s o
NP == NP == NP == NP ——= VDD 10 3V3 BST_1M |76 155 50V 50V
50V 50V 50V 50V T 14 ouT 1 |24 1725711 DGND oD
bvbb OUT2MB  ~~—. DGND
DGND cs25 13 Dvss 42 3.3uH
1uF
25V ?; GND6 57 DFEG7030D-3R3M=P3 cags cas4
DGND 15 GND7 735 1uF 1nF
péND 1035 1203 SCL 767 SCL GNDS8 55 50v 50V
10,35  12C3_SDA SDA GND9 [ L10
R69 3.32K N
TPAG6304_nSTANDBY <> N —
CHIMES _nSTANDBY <> 1635  TPA6304_nSTANDBY g STANDBYn DEND OUTIPS  ~vry DGND
5 FAULTn 3.3uH
NVZ VDD_I0_3V3 X730 GPIO! DFEG7030D-3R3M=P3 c13 c8
DGND s GPIO2 1uF 1nF
R70 47K 211 6N i 50V 50V
oD TPAGI0Q OUTIM3 __ ~~v DGND
3.3uH
DFEG7030D-3R3M=P3 c14 co
I2C ADDR 0x58 F F
50V 50V
DGND
wow  CHIMES
c238 Co28
0.1uF 10uF
VDD_TAS
IOVDD DVDD (29 = oo
I0VSS DVSS
7
AVDD
DGND Avss -8 C209 C227
[ MCLK s 0.1uF 10uF
CONSERVE McASP SIGNALS WITH SINGLE CLOCK 16 CHIMES_M_SCLK BCLK LDO_SEL
MCLK=BCLK = 256*FS, 48KHZ 128 16 CHIMES FSYNC 4 | WCLK SPKVDD 110_1 VDD_10_3V3
16 CHIMES_SDIN DIN SPKVSS
16 CHIMES_SDOUT GPIO/DOUT 12 1
0 SPKP 5
1035  12C3_SDA 5 SDAMOSI SPKM |
1035  12C3_SCL ¥ SCLISSZ 5 BLM1BBB121SN1D
X~ MISO HPOUT [=—x
| SCLK 3 »
SPI_SEL AINL [——
2 AR - DGND
16,35  CHIMES_nSTANDBY RSTh SPKP 1o
SPKM 2] o)
DD TAS2505IR
1725656
I2C ADDR 0x18
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. C18 | [10uF
I TUNERINTP 39 c81 kuF TUNERINSP 39 C148 ”w“F TUNER INSP 39
VMIC_BIAS : VMIC_BIAS VMIC_BIAS
R7
TIP (2) R45 R76
— C17 680 R8 TIP(2) =P J TIP(2) = P _ R77
RING(3) = N TPD1E10B09 RING (3) —— ¢80 680 R46 RING (3) = C147 680
) SLEEVE (1) = GND 1000pF us NP-75 SLEEVE (1) = GND 1000pF EI:IZN E10809 NP-75 SLEEVE (1) = GND 1000pF 52?150809 NP-75
c1o
BTM o~ BIM N C78 BIM o C143
2 1B o H9B [ J12B . 4
18 N o
58 l-#;mEmBog 010fbéND R9 58 u1s 0.1ufpEND RS2 58 u26 GND 0.1ufpEND R78
» — o NP-75 L o6 TPD1E10B09 NP75 —= ci61 TPDIE10BOS ) o NP-75
1000p ggg 2B 1000p R53 2B 1000p NP-0 R79
680 680
STX4235-373 -
C23 _|[10uF STX-4235-3/3 - STX-4235-3/3 -
il TUNER INIM 39 CLHWUF TUNER INSM 39 C160 kuF TUNER INSM 39
C36 | [10uF
—“ TUNER_IN2P 39 TUNER_IN4P 39 c178 H‘OUF TUNER_IN6P 39
VMIC_BIAS -
VMIC_BIAS
et = — c35 ng R14 TIR (2) — ci02 TPD1E10809 RS58 TR (2) ggg Ro7
SLEEVE(1} = GND 1000p S [F01E10808 NP-75 SLESVE(D) = anp 1000PFAZ 47 NP-75 SLESVE(D) = anp 1000pFY 7 TPD1E10B09 NP-75
c63
° JOA TOP ¢ N C202
JBA TOP j \ c J12A TOP .
1A ~ 1A ~ 1A o i
us 0.1uf, u1s
5A GND R20 5A R65 A uso 01uFp&ND S Ri01
TPD1E10809 NP-75 —— c109 TPD1E10809 NP-75 . TPD1E10809 NP-75
2A Ro2 2A 1000p! 2A R102
680 680
STX 4235373 - STX 4235373 - e _
53 Iqu TUNERIN2M 39 TUNER INaM g STX423533 o195 | 1ouF TUNER IN6M 39
e
B
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A2B EXPANSION

VSYS_5V0 J21
REV-B
R355 NP__VEXP_5VOA 5V _TO MASTER VSV_S:SVO
2| MCLK TO MASTER R367 NP {>A2B_XREF_CLK_OUT 13
MHP125-250 VEXP_5V0C I0VDD FROM MASTER R370 NP
R354 NP VEXP_5V0B 5V TO MASTER VEXP_5V0D IOVDD SWITCH OVER, 1:MASTER, 0:LOCAL R375 NP
M7 VDD_IO_3V3 2
VSYS_IO_1V8
R379 0 VEXP_3V3A 8 VEXP_1VBA ¢ R376
[R382 /A 0__VEXP_3V3B 9 VEXP_TV 0 R380
0
N
FSR2 —g—
MHP125-250 cLrz | —3H > MCU_ADCO_AINO 13
axR2 | —r <>> MCU_ADCO_AIN1 13
aR2 | — 2 <>> MCU_ADCO_AIN2 13
axRl | —2 <>» MCU_ADCO_AIN3 13
AXR1 —g—
AXR1 —0—
AXR1 E 7
AXR1 52
AXR1 23 _—<<MCUBOOT78UFF7ENZ 14,22,38 A2B CANNOT DRIVE BOOT PINS UNTIL LOW, PULLUP TO VDD_MCUIO_3V3
Foa5—9%
14 A2B_MCU_SCL — R A2B WKUP_GPIO_O 14,27
14 A2B_MCU_SDA — e =eom= A2B_WKUP_GPIO_1 14,27
VDD_MCUIO_3V3 14  A2B_WKUP_UARTO_TXD 5 ot =550 A2B_WKUP_GPIO_2 ,
-l— 14 A2B_WKUP_UARTO_RXD = <>» A2B_WKUP_GPIO_15 14,27
SPORT1_C PRIMARY A2B SERIAL SIGNALS
o R210 30 Sﬁoitbg“ A2B SPORTI_CLK 16
SPORTO_D1 31 SFORTLFS o ShoRTI P 18 79,5CL from Mast local 3k32 pullup to IOVDD
16 A2B_SPORT0_D1 <& 32 SEORTO S A2B_SPORT1 FS 16 ’ rom Master, loca pullup to
TP61 ©__33 STORTO._ D0 ' A2B_SPORTO_FS 16 80, SDA from Master, local 3k32 pullup to IOVDD
—51 SEORTO IR < A2B_SPORT0_DO 16
= A2B_SPORTO_CLK 16
35 b1 cs0 WA - 87,ADAU1452 BCLK_IN2 from Master (SPORTO_CLK,ALKX)
% F e (S AB SPIICSO 13 89,ADAU1452 LRCLK_IN2 from Master (SPORTO_FS,AFSX)
38 SPT100 oo B 88,ADAU1452 SDATA_IN2 from Master (SPORTO_DO,AXRn)
i SPTL_CLK g ABSPH OLK 13 31,ADAU1452 SDATA_OUT3 to Master (SPORTO_DI1,AXRn)
g MASTER_SDA
2 WASTER 5CL 2B Som 1o 92,ADAU1452 BCLK_OUT2 to Master (SPORT1_CLK,ACLKR)
16 A28 GPIO_INTR 43 << AD2425_IRQ 43 ADAUL452 MP7 TO MASTER - 90,ADAU1452 LRCLK_OUT2 to Master (SPORT1_FS,AFSR)
VDD_10_3V3 - 44 AD2425 IRQ R215 0 > 91,ADAU1452 SDATA_OUT2 to Master (SPORT1_DO,AXRn)
75 SPTICAT BeT A2B_GPIO_INTR_77 16
3 NP STATUS LED ON A2B —Z6 | © TP63
1 12 AD1425 GPIO 47 ADAU1452 GPIO A28 GPIO OUT 74 16 73,EXT_MCLK from Master through resistor, normally OPEN (AHCLKX,XREF_CLK)
RJ20 48 EXT_MCLK R219 0 3 = <
o K A2B_XREF_CLK_IN 13
50 71
DGND 51 70
52 69
53 68
54 67
55 66 SPI2_CS3
56 65 SPI2_CS2
0, R225 MASTER RESET CASCADED 57 SPI2_CS1
16 A2B_GPIO_OUT 57 {—4 35 G NSS
1agy  hes o sm o oy toeon serax e @ dencn o ymmuuseos 1
147 A2B_MCU_SPI_DO — — — — A2B_MCU_SPI_D1 14,27
R222 10K 6
5 u2
FX8-120P-SV1-91 4 4 \ 12
GND GND [z
DGND s M 2 H 0 1(1, RF_IN LA EN o ™
N4 N / 5 GND RESV15
DGND DEND L2 L1 & vce rF RSV16
< 15 NEO_RESETN ) RESET_N RSV17
p&np  FAKRAII NP NP
- R2 10K 7
VDD_USB SDA/SPI_CS_N
»%——2- USBDP SCL/SPI_CLK R15 2
D&ND %4 USB_DM TXD/SPI_MISO RT6 22 NEO_RXD 15
D&ND D&ND R4 2 X— ¥ EXTINT RXD_SPI_MOSI NEO_TXD 15
TIMEPULSE V_BCKP
%—% D_SEL VCC
APPLE SUPPORT MFISP000918596 ™o
VDD_IO_3V3
NEO-M8U
VDD_IO_3V3 N DGND
DGND
2214BR-10G C45 —=— C39
R292 — 10uF 0.1uF
2.2K 2 APL SCL 37 VDD_IO_3V3 0805 6.3V [0402 16V
— APL_SDA 37
R295 3| DGND
15 APL_RSTn 5 o 5 - VDD_IO_3V3 R3
— VCC_APL 22K
C574 DO NOT PULL LOW DURING RESET
0.1uF
oo 580 NEO_TIMEPULSE 10
DEND 0.1uF
APPLE SUPPORT PG-USON-8-1 DGND
APPLE_|2C_CHIP - NOPOP
ue7
8
GND VCC [
37 APL_SDA SDA _RST |5
—1{ Nc3 2scL 5—<> APL_SCL 37
—— NC4 GNC5
:; Ll
DGND
DGND
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