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D-Note :- °

SK/EVM is a device evaluation board or platform. The SK/EVM is not a reference design. In some cases the EVM implementation may deviate from the optimum
solution to provide a better customer experience or provide flexibility for customers to be able to validate the SOC functionality. TI expects and
recommends customers to carefully review and follow all requirements defined in the datasheet, silicon errata, and TRM when designing their custom board.
The information found in the datasheet should always take precedence over the SK/EVM implementation.

R-Note :-

* Verify the DNI components configuration with respect to the SK schematics (Use PDF) after completion of board design before board assembly
* A standard 5% tolerance resistor can be used for most of the series and parallel pull resistor

* Be sure to read through all the D-Notes (Design notes), R-Notes (Review notes) and CAD notes during board design and before start of board build. =
(Refer FAQs listed for additional details

Indicates circuit level change

Indicates that the value of the component has been updated.
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REVISION HISTORY

VER # DATE DESCRIPTION OF CHANGES AUTHOR REVIEWED BY | APPROVED BY
0.1 03 JUNE 2026 Drafted from "PROC135EA_SCH" document. Mistral Design Team Pandiyarajan Ajit MB
0.2 08 JUNE 2026 Below components have been updated based on TI review comments checklist: Mistral Design Team Pandiyarajan Ajit MB

- U30 part number has been changed to TPS2051BD and the corresponding circuit has been updated
- U129 and the corresponding circuit have been added for ESD protection of USB data line:
- Replaced U20 with a dual-channel load switch of Part number TPS22996HQDYCRQ1
- Added RC filter of value 62E and 47pF to WKUP_I2C0_SCL, WKUP_I2C0_SDA, MCU_I2C0_SCL, MCU_I2C0_SDA and EXTINTn signals
- Added a series resistor of value 22E R782, R748 and R761 "to the nets SOC_SPI2 CLK, MCU. SPI0_CLK and SoC_SPI0_CLK respectively
- Added a series resistor of value 47E R757 R758 and R759, R760 to SoC_I2C0_SCL, SOC 12C0_SDA, SoC_I2C1_SCL and SoC_I2C1_SDA
respectively
- Tolerance value of R160, R475, R467 has been changed from 1% to 5%
- Tolerance value of C241, C222, C235, C220, C285, C231, C223, C264, C287 from 20% to 10%
- Pull-ups of OSPI, MMC0, MMC1 and MMC2 have been changed from 10k to 47k
- Added four 0. 01pF capacm)rs each to VBUS_TYPEC1 and VBUS_TYPEC2 respectively.
- Changed VMON_VSYS monitoring voltage from VCC 3V3 MAIN to VCC_5V0
- Shifted all the current sense resistors to the PMIC p
- Added OE series resistor to all of the GPIO Reset 5|gnals that are connected to eMMC, OSPI, SD Card, HDMI, Audio CODEC, RGMII interfaces
- Added and updated D-Notes
0.3 25 JUNE 2026 - Added R792 series OE Resistor to the SoC Pin PMIC_LPM_ENO Mistral Design Team Pandiyarajan Ajit MB

- Updated D-Notes

s s
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LINKS TO KEY COLLATERALS

Hardware Design Guide :
https://www.ti.com/lit/an/sprad85/sprad85.pdf

Schematic Design guidelines combined for Sitara processor families
https://www.ti.com/lit/an/sprad2ld/sprad2ld.pdf

PMIC Power Solutions Application Note :
https://www.ti.com/lit/po/slvt204/slvt204.pdf

DDR Board Design and Layout Guidelines
https://www.ti.com/lit/an/spradé6a/spradé6a.pdf

SKs (Starter Kits) for reference :
SK-AM62B, SK-AM62B-P1, SK-AM62-LP, SK-AM62-SIP, SK-AM62A-LP, SK-AM62P-LP

LINKS TO KEY FAQs

https://e2e.ti.com/support/processors—-group/processors/f/processors-forum/1203305/fag-am62a7-and-am62a7-ql-custom-board-hardware-design-
collaterals-to-get-started

https://e2e.ti.com/support/processors—group/processors/f/processors—forum/1203441/fag-am62a3-and-am62a3-gl-custom-board-hardware-design—
collaterals-to-get-started

https://e2e.ti.com/support/processors—group/processors/f/processors—forum/1306030/fag-am62p-am62p-gl-custom-board-hardware-design--
—-fags-related-to-processor-collaterals-functioning-peripherals-interface-and-starter-kit

https://e2e.ti.com/support/processors—group/processors/f/processors—forum/1340905/fag-am62a7-am62a7-gql-am62a3-am62a3-ql---custom-board
~hardware-design---guidelines-for-reuse-of-sk-am62a-lp-schematics

https://e2e.ti.com/support/processors—group/processors/f/processors-forum/1347063/fag-am62a7-and-am62a7-gl-am62a3-and-am62a3-ql--—
custom-board-hardware-design---design-and-review-notes-for-reuse-of-sk-am62a-lp-schematics

https://e2e.ti.com/support/processors—group/processors/f/processors—forum/1280753/fag-am62a7-am62a7-gql-am62a3-am62a3-gl-custom-board-
hardware-design---fags-related-to-processor-collaterals—functioning-peripherals-interface-and-starter-kit
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BLOCK DIAGRAM SK-AMG62A-LP

D-Not:
Type-CPower

sk bp/oM

Type-C DRP
Connector

UsBO

D-Note :-
1. Pins (OBSCLK) R20 and D17 of the SoC are
the main domain observation clock outputs for
test and debug purposes. Add a TP near to the
SoC pin and add provision to isolate the
signal using OE (ohms) for testing whenever
possible.

2. Pin (MCU_OBSCLK) Cll of the SoC is the MCU
Domain Observation clock output for test and
debug purposes. Add a TP near to the SoC pin
and provision to isolate the signal using OE
(ohms) for testing whenever possible

D-Note
Refer Device Comparison section of the
processor data sheet for supported cores,
peripherals and memory size

D-Note
Drive strength configuration is currently
not supported. The drive strength must
remain in the NOM configuration since NOM
is the only configuration used for timing
closure of the peripherals. Please refer to
the IBIS model and below FAQ for
information related to drive strength
configuration for the
I0s.https://e2e.ti.com/support/processors—
group/processors/f/processors—
forum/1453685/fag-am625-am623-am620-ql—

P ql-am621 3x-
design-recommendations—custom-board—
ign---dri h-

configuration-for-dual-voltage-lvcmos-and-
sdio-io-buffers-and-fixed-1-8v-1p8-lvcmos—
buffer

vee_svo

EXP_PS_5VO_EN,

Vvee_3va_svs

vee_3va_svs

vbD_2vs

vDD_2vs

r
| TLv7103318DSET
0.2

L.

a

TPshsI_GPIOa

bNote -
Provision to configure
the core voltage using
GPIO is enabled.

vee_esiio

| csimipiio
VOLTAGE
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USER EXPANSION
CONNECTOR
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CONNECTOR
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RJ45 Connector

Magnetics

33v/ 18y

70 LPDDRA MEMORY

HDMI Connector
Type A
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T
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x32 LPDDRA,
4 Lane cs1-2

2%20 MIPI Connector
QSH-020-0: DP-A-K

UARTS
SPIO, SPT2

ePwm
Ge1o
MCU_ERRORR

2x14 pin connector
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AM64ax SKEVI

- usE 2.0

w Micro B
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&
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32,768 KHz|
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T
. 25 MHz
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To MIPI Connector
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BLOCK DIAGRAM_XDS110

D-Note :- VCC3V3_XDS

Please follow SK-AM62P-LP implementations XDS110_UART TX

for latest updates on XDS110 XDS110_UART RX i<
)_UART_|

TPS79601DRER

TP TM4C129_TCK

VCC_3V3_SYS VCC3V3_XDS TP TM4C129_TMS

TP TM4C129_TDI

TP ~_TM4C129_TDO

XDS_USB_VBUS

S0C_TCK
XDS110_TCK
SoC_TMS
XDS110_TMS XDS_USB_DM
Soc ol XDS110_TDI
20 = XDS_USB_DP
SoC_TD0 XDS110_TDO >
XDS110_TRST#
SoC_TRST#
30K =
SoC_EMUD XDS110_EMUQ Voltage Sense XDS_USB_VBUS
SoC_EMUL XDS110_EMU1
Enable 0sQ 20K

VCC3V3_XDS I Veeavs_xos
- 16MHz []
VERFA+
RST# =
RBIAS
NWAKE

veesva xps
0sC1

VCC_3V3_SYS VCC3V3_XDS

VCC_3V3_SYS

ITAG_TRST# J
JTAG_TDO
JTAG_TDI
JTAG_TMS
BT TR | ¢ TCK-20pin
Refer below figure for RTCK-20 pi
ITAG_TCK clock _RTCK-20_pin, |
JTAG_TDIS
EXT_EMUO
VCC_3V3_SYS
EXT_EMUL

Presence Detect

-

VCC3V3_sYS

Inverter

WS S
ID: 1111
EEE%
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Power role- SIN
No Data role

-

Power role - DRP

Data role-Host

K

VBUS_TYPEC1

VMAIN
1sv

PD Controller

TPSE5988DHRSHR %17
vBUS_TYPEC2
. Emmi vee svo

12.22 mA

POWER BLOCK DGM

VCC3V3_TA

vee_csi_io
33v
TLV7103318DSET 200 mA
R x1 UBS 2.0 5V
TPD35014-Q1 500 mA
sv
%P sy
3 TPS22946VZPR 2V oa
VECava_sys
M-2 CONN m)».: \/A
00 m
33V
n=0.9
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910,00 TPsesaIcQl
n=0.9 5V mA ma mA n= 0.8 VCC_CORE (Before Rsense) 0.75 v
BUCK-BOOST 51000 mA vee svo 337168 BUCK_11:3] 1 VDD_CORE (After Rsense) 7800 mA
REG(5V) 1969.69697 35A 11 v
TPS630702RNMR _|-EG to POR: n= 09 VCC1V1 (Before Rsense) 2050 mA
BUCK_4 I VDD_LPDDR4 (After Rsense)
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VCC_1V8_SYS (Before Rsense) 18 v
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LOAD SWITCH VPP 18 v
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EN FROM PMIC
TPS6593x GPIO6 VCC_0V85 (Before Rsense) 0.85 v
- LDO_3 1 VDDR_CORE (After Rsense) 300 mA
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VDDA1VS8 (Before Rsense) 1.8 Vv
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n=0.5 N VDD_1vo
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VCC_3V3_MAIN_PG En S PG e e
70202 veczvs_pG
vecavs_pG
ma ~
veC_3va_svs
vecava _exe
- vbD_1vz
33v | Tpsze002veeR S00mA . -
EXP_PS_3v3_EN 500mA 33V TLV75512 VDD_1v2 -
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POWER SEQUENCE

MEASURE

D

19.95ms

RIGOL, sop H

(7]

SoC_DVDD3V3

—

VDDSHV_SDIO

MCU_OSCO_XI

10.0ms

MEASURE

Designed for Tl by Mistral Solutions Pvt Ltd

s s

-

Sl
MISTRAL

Title

POWER-UP AND POWER-DOWN SEQUENGE

S‘%‘ PROC135B

Date:

Monday, June 22, 2026

Sheet

7

of




12C TREE

SOC_12C0_SCL

SOC_12C0_SDA

SOC 12C1_SCL

i

SOC 12C1_SDA

R—Note
Add — Indicates
Address

SOC_l12C2_SCL

MCU 12C0 SCL

R—Note :—

Refer to the following section
of the processor—-specific data
sheet:

Timing and Switching
Characteristics I2C Exceptions

BOOTMODE_I2C_SCL

R—Note :—

For emulated open-—-drain output type
LVCMOS I2C interfaces (I2CO, I2C1,
I2C2, I2C3), pull-up resistors are
recommended when the IOs are configured
for I2C interface. The recommendation
to connect the pull-ups with the
shortest possible stub. Location of
the pull-up is not critical. The IOs
associated with these I2C interfaces
are not compliant to the fall time
requirements defined in the I2C
specification. A series resistor47E is
used for control the fall time.

R—Note :—
For I2C interfaces with open—-drain
output type buffer (MCU_I2CO and

W

User
C

12C Switch
Add 0X71

=

WKUP_I2CO), an external pull-up is
recommended irrespective of

CSI Flex peripheral usage and IO

CSsI MIPI
=

configuration.
An RC to limit the slew rate (C
placed near to SOC pin) is

MCU_I2C0_SDA

D-Note :—

WKUP_I2CO Unused — Add pullups
irrespective of IO configuration

T

recommended. Refer to the Pin
Connectivity Requirements section
of the processor—-specific data

sheet
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GPIO MAPPING TABLE

PACKAGE SIGNAL DIRECTION WITH RESPECT]| DEFAULT ACTIVE VOLTAGE DOMAIN VOLTAGEIRAIE
SL NO. GPIO DESCRIPTION GPIO NETNAME FUNCTIONALITY GPIO USED NAME TO CONTROL STATE STATE ON SOC SIDE chg;g::
1 Enable for WLAN Interface WLAN_EN sasie Gpi00_71 WMer_soeo auTeuT Low HiH VoDsHE So€_DVDD1VS
> WLAN Interrupt WA Ra NTERRUPT Gpi00.72 WG _sowe weuT HioH Low VoDsHve Soc_VDD1VS
5 Enable for 8T Interface 5T eN_soc sasie View_ei00.0 Wew_spio_cso outeuT Low HioH VoDSHY_Meu Soc_VDD3VS
. Cosw Ethernet PHY nterrupt Cosw_remi_inTn f—— apion 1 BTN weut HaH Low vonsivo soc_ovoDava
B 0571 Reset Control GPIO GPI0_0sPI_tsTn Reser Gpi00_12 os710_cont outeuT HioH Low VopshvL So€_VDD1VS
s WICU Header 6710015 Wiew_eio0_1s srio Wieu_6rio0_ts Mew_vicaNt_x " A " VDDSH_CANUART can103v3
7 MICU Header 67100_t5 Vieu_geioo_ts oo Wieu_spio0_ts MCU_mican1_Tx " A " VDDSHY_CANUART canlo_svs
s oI nterrut PMICINT B NTERRUPT Gpi00 31 BTN weuT HioH Low Vopshvs Soc_VDD3VS
3 CAN-TD fast wake up ignal from switch CAN_Fo_wxUP_SW_H
10 CAN-FD fast wake signal from MCU header CAN_FD_WXUP_HDR_INH INTERRUPT MCU_GPI0O_15 MCU_MCAN1_TX INPUT HIGH Low VDDSHY_CANUART CAN_IO_3v3
" Interrupt signa from Automative Ethernet ADD-ON board Cosw_eTHa I
B User test L£D contrl sgral soc_arion_as o P01 4o et sowr oo Low ien onsvo sec_ovooava
1 g endog e oot PMIC WDOG_ThIGG sasie Mieu_6pio0_1 wikUp _1aco_scl weut Low HiH VDDsHY_vicu soc_VDD3VS
1 WKUP Signal from RGMIZ Cosw_ETH2_wWAKE J— Wicu_apion_20 wkup_12c0_s0A weut Low en Vops_mcy soc_ovooava
15 User 56 Conn GPIO 50 6o101 22 oo P01 22 UaRTo_csn " A " VopsHvO SoC_VDD3V3
15 10 Expander Interrupt
GPI01_23_NTn TERRUPT Gpi01_23 UARTO_RTSn weut HiGH Low VoDsHvD Soc_oVDD3VS
17 User Interrupt
1 User 56 Cann GPIO £x_GPI00_14_LT e Gpio0_1a os710_csn3 " A " VopsHvL SoC_DVDD1VS
1 >MIC Standby Disable ovic_Lpw_ENo sasie Vicu_e7i00_22 oic_oM_tNo outeuT e Tow VoDSHY_CANUART a0
20 [Er— oW S e ro110 Wcasoo_axwo - - - onsvo sec_ovooava
10 EXPANDER -01
B cthernet Daughter Card plig in detect RGMiI2_5R0_CONN_DET berecTion 0 ExPANDER 70D weuT aH Low voc v svs
> CPSW Ethermet PHY-1 Reset Cotrel GPIO GPio_crswi_sst Reser 0 ExPANDER P01 ourour [ Low voc v svs
s M2 module Blustooth LDO Enable s1_en_soc s 0 EXPANDER P02 outpuT e e Vec_avasvs
B 55 Card Load Switch Enable WwCL so_en sasie 0 ExPANDER P03 oureuT HioH HioH vec_ava_svs
5 SOC efuse Voltage(VPP=1.8V) Regulator Enable VPP_EN ENABLE 10 EXPANDER-PO4 ouTPUT NA HIGH VEC_3V3_SYs
s 550 CONN 3.3V Power Switch Enable £x0_ps 3v3_EN sasie 10 ExPANDER P05 oureuT low HiH vec_ava_svs
7 50 CONN 5V power Switeh Enable £x0_ps 5v0_EN sasie 0 ExPANDER P08 oureuT Low HiH vec_ava_svs
P X7 CONN HAT Bord Detection o_aT_pevect oerecrion 0 ExPANDER P07 weuT an “ow voc v svs
B o Codee Reset Control GPIO Pi0_aup_esTn Reser o ExpANDER P10 oo an Low voc v svs
0 MIMC Reset contrel G710 GPi0_evic_esTn Reser o ExPANDER P11 oo an Low voc v svs
1 SOC UARTI Ve Select UARTLFET_BU_EN cuasie 0 ExpANDER P12 ourour an Low voc v svs
1 5T UART WP Signa! BT UART WAKE_SOC_3v3 J— 0 ExpANDER P13 weut an Low voc v svs
1 HOMI Transmitter Reset Control GPIO PI0_HDMI_RSTn Reser 0 EXPANDER P14 outeuT HioH Low vec_ava_svs
M Raspberry P Camera CSI0 GPIOL csi_arioo INeUT/OUTPUT 0 EXPANDER P15 " A " vec_ava_svs
s Respberry P Camera CSI0 GPIO2 e ariot INeUT/OUTPUT 0 ExPANDER P18 " A " vec_ava_svs
s WLAN Alrt incermupt WAN ALERTn WTERRUPT 0 EXPANDER P17 weuT HioH Low vec_ava_svs
B oM Inermupt oML NTERRUPT 0 EXPANDER P20 weuT HioH Low vec_ava_svs
B TEST G710 from Test Automation Cannector oSt apion e o ExpANDER P21 - an - voc v svs
1 VoA I_reT e uasie rT—— oo Tow Low voc v svs
20 [ uasie 0 ExPANDER P23 oo Tow ien voc v svs
MCASP1 Enable and Directon Contral
21 Wcaso_FeT el RECTION CoNTROL o ExpANDER P20 oo an - voc v svs
2 UaRT_rer st RECTION CONTROL o ExpANDER P25 oo e - voc v svs
2 penwer Delivery 12C Inerrupt Request oo_2c_ra J— 0 ExPANDER P26 weut an Low voc v svs
B User Test 1£0 2 o_exp_TEST_IED e 0 EXPANDER P27 ourpur Low HiH vec_ava_svs
10 EXPANDER — 02
! 50C 5PID MUX Selection spio_Fer_stL controL 0 EXPANDER P20 oureuT low - vec_ava_svs
> SoC 5PID MUX Enable spro_rer o uasie o ExpANDER P21 oo Tow “ow voc v svs
5 oW Ethermet PHY-2 Reset Contrel GPIO Grio_crswa_sst Reser 0 ExpANDER P22 oo e Low voc v svs
p €51 flx and mipt MUX Selection s contror 0 ExpANDER P23 oo e - voc v svs
s 51 MUK Enable = uasie 0 ExpANDER P20 oo e en vec_ava_svs
s o PHY mode confg AUTO_100M _1000M_coNia contror 0 ExPANDER P25 oo - - voc v svs
7 €51 /0 Valtage select(vCe_cs1 o) s vioo se contror 0 ExPANDER P26 oo Tow - voc v svs
s WLAN Reset contral GPIO SOCWLAN_SDI0_RST Reser 0 SXPANDER P27 outout e Low vec_avasvs
5 ok Enable Wi en cuasie o ExeANDER P10 oo an ien voc v svs
1o €51 Reset Control GPIO stz Reser 0 SXPANDER P1L outeuT low Tow vec_vass
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5 T 5 z T
D-Note:
Refer to the SK/EVM user's guide for the recommended power adapters.
I R A SR S L o USB TYPE-C PD CONTROLLER AND POWER SUPPLY
Reference Document :
EVM User's Guide : https://www.ti.com/lit/pdf/SPRUJ40
Reference section : Power Requirement
VBUS_TYPECH VBUS_TYPEC!
PD_HRESET
3 Rads
100K_19%
Silk: TYPE-C PWR o565 VBUS_TYPEC1
0.01uF
s 25v gt o
CON_USB-C 24 F c DGND
B1
: TYPE-C DUAL PD CONTROLLER
DGND 3
USBC_CONN1_CC1 3
uso
P DRAINt [N pewe o 3 2 DRAIN®
USB . N4 LDO_3V3 i5 58 C116 C113
- DGND  TVS2200DRVA “' DRAINT 2 DRAIN1_4 220pF 220pF
VMAN LT vaust |12 50V 50V
o4 £ PP1_CABLE 25 2 USBC_CONN1_CC1
TPDIEO1BO4DPLT - 3 PP1_CABLE C1.CC1 726 —CONNT
50 G1-cca DGND
10 %—33 C1 USB PIGPIO18 8
TRD1E01BO4DPLT %22 C1_USB_N/GPIO19 GPIO16/PP_EXTT X PD VIN.3V3 123 [10uF USBG_CONN2_CC1
oV M
© g PD_MS_I2C1_SCL LDo_ava
- WIS PO S 12C1_SCL VIN_3V3 g DGND “'
5| 12C1_SDA LDO 3V3 (35 130 cra1
~7 DGND 12C1_IRQ LDO_1v8 LDo_1v8 220pF | 220pF
DGND (132233.42)  SoC_I2G0_SCL Ra21 (3 PD_S 122 SCL 32 c121 50V 50V
10223042 SoG 200 SOA < nigg NNE__ TUSTECZSD S 285 So 1o
( ) o
(40) P00 RQ 169 3 PUS POz 3 26 1R Tov
20 ci22 DGND
~ SoC_USBO_DRVVBUS R416 OE PD_GPIO0 GND 57 47UF
DGND USB_TYPEC1_EARTH Ra13 IV 1% Grioo GND 59 10V DGND
POGPT GPIOT GND Danp PP1_CABLE
GPIO2
VO 3v3 SYS DéND %37 HPD1/GPIO3 44 PD_HRESET
PD_M_I2C3_SCL %1 | HPD2/GPIO4 HRESET (6~ ApoNi
PO 203 S0 12C3_SCL/GPIOS ADCINT [15——ADGINZ
PU-W-Z03 TRT 12C3_SDA/GPIOB ADGINg [ —— Dénp oy
167 — 12C3_IRQ/GPIO7 3 o o
ok %41 GPIO12 SPI MISO/GPIOB N
Y| GPIO13 SPI"MOSI/GPIOg !
X—g3| GPIO14/PWM SPICLK/GPIO10
PD 126 RQ %" GPIO15PWM SPI_SS/GPIO1
DGND
54 49 P2_PP_EXT ENABLE
Ve 50 %357 G2 USB_PIGPIO20 GPIO17/PP_EXT2 a
POWER INDICATION LED: VBUS_TYPEC1 *—"—| c2_UsB_N/GPIO21 45
- Ra47 OE_PP2 CABLE 46 C2 CC1 |47 USBC_CONN2 CC1 %) yaus TYPEC2
= PP2_CABLE czccz USBC CONN2 CC2  (36)
VBUS_TYPEC1 VAN L op ve euss |2
436 DRAINZ 7 | A 1 oRANg 3 |58 DRAINZ
BP_NoWait b — DAz 4 L1
R160 Safe Configuration TPS65988DHASHR
1K D&ND i
v DGND
LDO 3v3
LD4
£| 150080VS75000
7 R
- N
DGND ADCIN®
ADCINZ D-Note :—
EXTERNAL POWER PATH FOR SOURCING, 5V/0.5A Refer AM62P implementation
for adding the capacitors
Ra29 Ra24 5
100K 1% 100K 1% VBUS_TYPEC2 ato vee svo
Iigdfé:‘;e Portl Port2 CSD2531002 SD2531002
I2C2(Default) 0x38 0x3F
/
121 0x20 0x24 DGND Caso Caag Ra75
100F 100F cas5 Cads
25V 25V O1uF 0.10F 10K
16V 16V
SPI EEPROM & PROGRAMMING HEADER oGND
Ras7
LDQ_ava H
10K
v
LDQ 3v3
LDO 33
LDO 3V3
C105] |0.1uF ko
6V R146
10K 3 Q9
© DGND CSD1630102
34
. ; Q S
PD_SPI MOS PD_SPI MISO PD_M_1203 RQ P2 PP_EXT ENABLE 5 ‘
—== 5 by £ pogon) 2 R449 1K 1% s | 1
PD_SPI CLK 6 I
x ————
g Rad5 RaS3 I
SPLHOLDN 35  SoC_USBO_DRVVBUS SH— B8 A A s
HOLD(103) PD_MS 2C1 SCL _p3ay o
SPILWP: 3 e - ‘ 4 ’
LWPn - DGND
We(i02) 2 PD_M_ 1263 SCL _p3o on 1 2 DGND
S PO 1203507 o N 3 z
B39\ -ON
<[ W25QBIDVSNIG PD_SPTIISO 5 6
PDSPI LK 7 8 PD_SPI MOSI
P _SPT 9 10
. . " Tile  USBTYPEG PD CONTROLLER AND POWER SUPPLY
DEND DNI DEND Designed for Tl by Mistral Solutions Pvt Ltd
%TE(AS P S‘%‘ PROC135B
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13,26,28)

13

PERIPHERAL POWER SUPPLIES - 1

VinMin = 4.5V
VinMax = 15V
Vout = 5V @ 2A

oG~

D-Note :

Add a jumper or OE (ohm) for isolation or current measurement
Provision can be provided for pre-production board and

can be deleted for production boards as required

VCC_5v0 -

VMAIN
‘L ca4g ‘L c41 ‘Lcmn
10uF 10uF. 10uF
25V 25V 25V
DGND
R199
DGND. 10K_1% u43
12
VIN
15

TEST_POWERD!

, 1

) VCC_S5VO_EN )

ic<@
106F
VCC_5V0_F8

SILK SCREEN : VCC_5V0

R200
680K_1%

DGND
Ve svo R195
130K 1%
vout
DGND VSEL re > e
VCC_5V0_EN 14y ey B2 |8 Ra6S 0E o - DGND
PSISYNC pa 2 197 A A0E VCC_5V0.PG  (42)
3| aux o Lk Ls L5uH
9 2
25 9
| VCC_5v0 EN 5 2 L2
C136 -
0.10F TPses0702RNMA |
DéND
DGND DGND
2.5v, 1.0 AMP SUPPLY
VCC_8V3 SYS ETHERNET PHY
= voo2vs
> sw_avs
n s SW_2vs It] 0.47uH o
R61 U3 1 SILK SCREEN : VDD_2vS
vecavs PG Moo mpe o
839 5 z caz7 > 316K 1% Caze
PG G 120pF - 220F
470F ] ov Tov
35V TPS62824DMQR
VDD_2v5 F8 VDD _2vs
D&ND
DGND Rs7
100K_19% R360
. o 100K_19%
12,13) VCC_3V3_ MAIN_PG ) DEND
vecavs pa
DGND
1.0v, 0.5 AMP SUPPLY 1.2v, 0.5 AMP SUPPLY
VD _2v5 vDD_2vs HDMI TRANSMITTER
ﬁ 10F 256 [1uF
1oV 1oV
VD 10 voD_1v2
Uss
DéND 4 DGND 4 1 3

SILK SCREEN : VDD_1VO
VCC2V5 PG Rasg oE

TLV75510PDQN]

D-Note:

Consider using DBVR package
LDO package change is due

to the manufacturing challenges
with OFN package

TLV75512PDQNR

Designed for Tl by Mistral Solutions Pvt Ltd
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VinMin = 4.5V 3.3v, 10.0 AMPS SUPPLY
VinMax = 15V
Vout = 3.3V @ 10A o|
VMAIN
D9 +C114 -
VDDA LMs141 VCC_LM5141 2 g 1 100uF_50V 2 D-Note :
cazt || oduF cata || 22uF o T T)use Add a jumper or OF (ohm) for
[Tso0v 0402 | [ 10v XBS104513R DGND 4\ isolation or current measurement
: Provision can be provided for
csD1730803 [ | |+ D-Note :- pre-production board and can be
DGND ol Follow kelvin current sense deleted for production boards
ues o 2 2 DGND connection for current sense. as required M
15 11 HB LM5141 cat2 || 01uF VCC_3V3 MAN
VN 388 HB 1M sov
g =9 12 SW_LM5141 L10 1.8uH R397 0.005E (1%
sw ‘
o8 ALWAYS ON o0
13 HO LM5141 Razp 108 XAL7070-182MEB
10K EN_LM5141 ON HO
En 14 HOL L5141
HoL
RES LM5141 Lo Lws141
2| o ol Ra17 oE
S5 LMs141 LOL Lus141 J
2| o7 Ra18 €
ca03 Caoa Caos
DITH 18 CS LMstat T ar [oauF | ofuF
oEME cs 25v 16V 16V
_lscize ce20 caz7 ce29 ol
1
100uF_S0V 0.1uF 0.220F 0.120F RT_LMS141 4 vout
50V 6V 10V RT 21
COMP_LM5141 20 PG
comp
1
osc re 2
R4t At 2 2 A3
ca33 205K 1% AZ| AL g 6 o A Ae ~
[ J— < oo DGND
442K 1% | 330pF o o VCC_3V3 MAIN
50V LM51410RGETQ1 g
DGND
caz2 DGND
RA43
0.015uF
25V ~7 10K
LM5141 AGND  DGND o
DVCC_3V3 MAIN_PG  (11,13)
CAD Note:
DGND Short LM5141_AGND and DGND at single point
(34)  ETH_CAN_INH_PREREG ) ENLMS141ON
5
P10 TPI P13 TPI14  TPI15 1
DGND DGND DGND DGND DGND DGND DGND DGND
A
. . " Tile  PERIPHERAL POWER SUPPLIES -2
Designed for Tl by Mistral Solutions Pvt Ltd
%TE(AS P S‘%‘ PROC135B
INSTRUMENTS MISTRAL
Dat Thursday, June 25, 2026 Sheet 12 of 45




SOC POWER ARCHITECTURE - PMIC

D-Note: D-Note:
: Verify the PMIC data sheet or SK schematic for the OE (ohms) resistor or jumper is adde
PMIC Conﬁg optlon VGG 3V3 MAN recommended capacitors for the buck and LDO outputs the PMIC buck output for isolation
VCC_3V3_MAIN - or testing.
i R-Note:
g o) | — Refer PMIC data sheet and R-Note: CAD Note: CAD Note:
m: C PMIC schematics review Route as Pseudo differential pair Tie the PMIC buck output Follow Kelvin current sense
Thgy C——vmC EwRBE— s | o checklist for reviewing the trace from Load (Remote Sense) feedback after output bulk caps. connection when 2 terminal (wire)
Trs 2 ! implementation of PMIC Refer PMIC data sheet and other resistor is used
- VO IV3 MAIN G | o section on the custom board available collaterals
63V 16V VCC_CORE P VGC_CORE N
VCC_CORE
oene Sor U7 (See "PCB Notes") P25 VDD_CORE
0603 Y
Lt 0.47uH 3 2
6.3V DGND 41 veea SW_BIA ‘,gg VBD_CORE_REG_SW1 1 R101 4 T_0.001E 1%
VGG 33 MAIN 8 SWB1B TFW252012ALMARGTMTAR
DGND VIO_IN 2 lcs19 o7 cais_| c72
FB_B1 470F ONI =—47uF
25 pvin Bt VDD, CORE 2uF 1210 210 | 1210 ce4
ows | o | oo | o csa cor2 576 17 FB_VDD_CORE_P liov 63V sav_| sav ouF
O ==ouF =iou” oy =it muF PVIN_B2 o oo ol 0% 50
o 10v v ] i v a0V mv N PR VDD_CORE_REG_SW2 L2 o4nH ND DD
Gais | oats | oabs | daos | oaos | 005 | 0605 | 0305 | oo | oas 15 :
sl swB2A [ TRNZ52012ALVARGTMTAR 1070 Capacitors €318, €317, €391,
oéND DEND DEND DEND DEND DEND DEND DEND DEND  DEND 35 e R 21 €390 & €340
PVIN_B5 FB_B2 FB_VDD_CORE_N 2uF are marked DNP to meet
frov o ;
VGG 33 AN PMIC output cap specifications
DGND  DGND  DGND  DGND
PVIN_LDO4 DeND [ER Y
VCC_3V3 MAN coss s cass “ VDD_CORE_REG_SW3
oE o b 360 PVIN_LDO3 SW_B3A gy TFW252012ALMARGTMTAR
0603 0603 0603 SW_B3B lces cs c100
F PVIN_LDO12 470F 47uF
L 63V 63V 63V O LL 49
cio7 16V 8 B3 Lbo_ava 2uF i ] 1210 1210 oo vegtvi_p VCGHIVIN .
0w DGND DGND DGND DGND lgv 53 6.3V 83V ' P39 VDD_LPDDR:
D-Note: NG DGND  DGND  DGND DGND e}
| DGND Use 10V rated caps to take care Toov sw [ 0.47uH o l oo 2 ot 1o
uss of the DC bias and derating Sw_B4A o3 TRNZ52012ALMARGTMTAR
PMIC_ENABLE 1 ’T \ < VBACKUP SW_B4B Ge0
(11,12)  VOC_3V3 MAN PG el 4 TPS6503 EN RS o7 o
(112626)  TEST POWERDOWN : oo ososzonr PN o X VoD_LPDDRS 24 VOOIVB SYS P VOOIVE SYS N
SN74LVC1G11DRYR TT%oF PMIC_OSC32KIN OSC32KCAP TP32
~ 0402 ['50v - 38 DGND ~ DGND ~ DGND ~ DGND ~ DGND VCCIVB.SYS () SOC_DVDD1v8
“l ECS-327-9-34QCS- TR OSGI2KIN VOC1V8_SYS_SW L 047 A1z s oote 1%
cast [ - 391 oscazkouT sw_BsA 2 TFMZ52012ALMARATMTAA ]
0.1uF a7
DGVND 16V cs9 PMIC_OSC32KOUT FB_BS SOC_DVDD1V8 ca49
0402 22 TPI0T VINT_PMIC_1V8
DGND DGND DGND  DGND  DGND  DGND
TP36
o PMIC_AMUXOUT 1 pmuxour
- P3; VRTC_PMIC_1ve
S0C_12C0_SDA_PMIC F
(10223342)  SoC_I2C0_SDA »>-B362 SDA I2C1/SDI_SPI o T gaez
S0G_12C0_SCL_PMIC 22
(10223342)  SoC_12C0_SCL <Q>m/\/v"’% SCL_12G1/SCK_SPI 2 l 0603
VOUT_LDOVINT 63V
TPS6593 EN midg OE PMIO_nPWRONENABLE 20, o000 i PMIC_VDDSHY._SDIO
PMIC_INT B C86_ DGND
@ woum CEIB AN FPMCNLE 14 3 PMIC_VDDSHV_SDIO TPYU 220F
CAN_I0_3v3 CAN_10_3V3 VCC_3V3_ MAN PMIC_POWERGOOD 2 VOUT_LDOVRTC 0603
(42)  PMIC_POWERGOOD nRSTOUT caso || 22uF 63V
EN_DRV_OUT 2 0603 6av VPP_1V8
cs 001E P31 EN_DRV 18
i R139 o VOUT_LDOt DGND TP3 DGND
1o0k_1% < 3K 32
1% S o0z o D&ND Gy MoupcosoL 32 riot ca1 | [22uF
ust @4 MCU_I2C0_SDA GPIO2 VPP_1Ve 06031 [6.3V
2 4 PMICENABLE A1 NI | vout ooz [ e
3]0 8 A (32)  PMIC_WDOG_TRIGG AN ! VCC oves DEND
(32)  PMIC_LPM_ENO a8 o > apios
I 8l o L6 PwIo nstEEP (1) VCC_SV0_EN R398 R S Vi e N R3O . . NI VECOVESP VCC_0v8s N
7 (32 VSEL SD_SOC GPIOS VOUT_LDO3 [~
B1 COME PR STAAY 24 | Crios - VDDAIVE VDDA1VE P VDDAIVE_N VCC_CORE VDDR_CORE
e o (34)  MCU_SAFETY ERRORz 3V3 e —— et VDDA_1v8 ca 4
9 RL z (28)  PMIC_WDOG_DISABLE — = 5| GPIO8 o B 1 4 2.20F R110 OE. R356 2 3 0.01E 1%
(40)  VPP_EN 2 | GPIO9 29 VOUT_LDO4 132 2 3 001E 1% 0603
| TMUXIS4EDGSR - o 2 Gpioto 65 63V
(20)  MMC1_SDCARD_EN ) GPIO11 22 o 0.1uF
55 de D&ND 50V
R138 Bl ©le| TPsssest21iRWERGT casy
o, < ouF DGND Mount R359 & Demount R110
DGND when VCC_CORE is 0.75V
PMIC_ENABLE SEL DéND DéND
(15) VOD_GANUART_EN ((—EST5 A DN VOO3V3 SY5 EN e R-ot
~Note:
61300211121 #2)  PMIC_INTn R12 A DNI PMIC_INT_B SD card interface IO supply voltage PMIC_VDDSHV_SDIO (switching (3.3V/1.8V))
PMIC uses default 12CO ADDR: 0x48,0x49, Ox5A, Ox5B is required to support higher speed data rates. Refer to the processor-specific
DaND data sheet for supported data rates and IO voltage levels used.
VCC_83 SYS
VCC_3V3_ MAIN VCC 3V3 SYS LOAD SWITCH VCC_3V3 SYS  VCC_ava SYS VCC_3y3 svs
D-Note: - -
;‘22:: VCC_3V3_SYS_EN o108 | o109 VCC_3V3 MAIN
The GPO4 is driven TUF= 1y VCC_3V3 SYS P VCC_3V3 SYS_N R618
by the PMIC to hold 1oV fov VCC_3y3 SYS Re7 A126 10K
the load switch SoC_DVDD3V3 10K 10K
7 low during power-up . vs7
150040V573220 sequence VINT vouTt 4 a0t
2 o N PMIC_WDOG_DISABLE
DN VN2 vouTz S 00E 1% DNE p7aC o CORE_PWR STRAP
VCC_3v3 SYS EN 3 PMIC_POWERGOOD
POWER " < 08 °r
VBIAS VSEL SD_SOC R619
INDICATION LED o VCC_3v3 SYS EN PNICINT-B S
D-Note: Z e
a2 The Pulldown disables , TP$2296505GT
BSS1a8LTIG the Load switch during 5 PN/ w| o R-Note:
RS00 DVDD3V3 supply ramp ¢ CORE_PWR. STRAP/ GPIO6
PMIC_POWERGOOD igh: Buck1/2/3 = 0.85V pdyp
LOW/Floatlnq Buck1/2/3
= 0.7
DEND D-Note:
<~ Capacitor on the CT p . § . Tite
DD is provided for SoC IO supply Designed for Tl by Mistral Solutions Pvt Ltd HUNT
slew rate control.
SoC IO supply have slew rate
DEND requirements specified. Refer Size
E bR 4 A g i3 Texas 2 Cup—
INSTRUMENTS MISTRAL
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CURRENT MONITORING DEVICES

D-Note:
Note the supply rail name change across the shunt when optimizing
the design (Deleting the current sense resistor).
VDD_CORE SoC_DVDD1V8
D-Note:
Provision for 4-wire resistor and
VCC_CORE P VoL 3V sYs current measurement devices have been VeCive sYs P
c71 | [0uF provided for testing on the EVM board. VOC_3v3_SYS
50V Implementing current measurement circuit -
R102 0E on the custom board is use case and board RA75, 0E J{ 0.1uF
requirements dependent. sov
DGND
us g CAD Note:
03 At Follow Kelvin current | DGND
el 2 safiegsowose @mmode sense connection when w8
| I\- SDA SoC_12C1_SDA (22,26,39,40,41,42) 2 terminal (wire) D3 Py Al
D1 resistor is used for D2 | IN+ £ sOL{az
o BUS ALerT |2 R109, n ONI__INA ALERT current measurement. o N SPA
%Nt 2 A0 BUS 3 DI INA ALERT
VCC_CORE N calNol  Z A%fcs o o nuenr 2 R DNl y
%55 Nc1 2 A0 G5
INA231ANFDR O VCC1V8 SYS N x Ne2 © Al
R103 ~ O INAZ3TANFDR ] VGG 3V3_SYS
3|
RAT6 s n OE
12C ADDRESS: 0x40 .
12C ADDRESS: 0x45 DGND
VDDR_CORE
VDDA_1V8
VDDA1V8_P VCC_3V3_SYS
VCC_oves P C395| |0.1uF
VCC_av3_SYS R378 oE 50V
R38O~ s OE Ca96] [0.1uF
50 DGND
DGND uss N
v g D3 [0 0 sod Al S0 01.sct
D2 | N+ 2 Az SoC 12CTS
03 At S0C_1201 SCL case N SDA
D2 | N $  SCL{Rz — SoCwmOTSR L o1
cag3 IN- SDA Ve _3V3 SYS 0.1UF BUS A3 on INA_ALERT
D bus sov B2 | o METTIES AR ————
01F INA_ALERT fonernl 2 [cs ]
50V B2 a VDDA1V8 N R NC2 &l Al
»—ge{ NGt
c2 z VCC_3V3 SYS
VCC_oves N NGz © A INA231AIYFDR 5|
] Ra79 oE
INAZIIANFDR O
12C ADDRESS: 0x4D DGND
12C ADDRESS: 0x41 DGND
SoC_DVDD3V3 VDD_LPDDR4
veeivi p
VCC_3V3_SYS P Ve 3v3_SYS
VCC _av3_SYS
) 37 | [0.4uF 7382 3 Ca97] | 0.uF
R66 3 50V 50V
VCC_3V3 SYS
DGND DGND
w5 uss
03 © At SoC_12G1_SCL
D3 Py At S0C_1201 SCL A BN+ 2 SCL{az PCTSD
pz|N+ 2 SCLYs 00 20T ST < oni N SDA
IN- SO
cass D1
CLETS Bus ALERT A3 R387._._~DNL INA_ALERT
6 NI INA ALERT R —
VCC_3V3_SYS_N o . ALeRT (B2 BE7 A\ AONI A %Cnor 2 Aogy VCC 33 SYS
*gaNct 2 A0 g5 VeeIvi N e L R
R72 0E ] INA231AIVFDR 3|
INAZIIANFOR O
R383 3
12C ADDRESS: 0x4C . 12C ADDRESS: 0x47 DGND
INA 12C SLAVE ADDRESS
SLAVE
POWER SOURCE | SUPPLY NET ADDRESS
(IN HEX)
VCC_CORE VDD_CORE 40
vee_oves VDDR_CORE a1
VCC_3v3_sys Soc_DVDD3V3 1c
vee_1ve 50C_DVDD1VE 15
VDDAIVE VDDA_1V8 [}
veeivl VDD_LPDDR4 a7
. . " Tile  GURRENT MONITORING DEVICES
Designed for Tl by Mistral Solutions Pvt Ltd
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D-Note:
Recommend implementing the voltage monitoring functionality using D-Note: )
VCC_3V3_ MAIN VMON_VSYS for early detection of supply failure. It is meant to be a Cc_mnectlnq external capacitor to CAP_VDDSx
= power-fail indicator for the main input (higher) voltage rail that pin is optional when the IO supply for IO

enters the custom board. For example, 5, 12, or 24 volts. The error
associated with this monitor would require you to set the threshold of
the monitored voltage significantly lower than the nominal voltage

group is connected to 1.8V

u1so
G2e0 (ROC) to avoid a false trigger. Refer to System Power Supply Monitor EAg’VDDS? ﬁlg GAP_VDDS0
oV Design Guidelines section of the processor-specific data sheet CAPVOD T14"| GAP_VDDS1
CAP_VDD! Wi | CAP_VDDS2
D-Note: VDD_CORE SoC_DVDD3V3 CAP_VDDS? Rg | AP VDDS3
Séno  Changing the core voltage (Dynamically) is iy (Laee a1 S 18] cap-vooss
not allowed after the SOC has been i3 | VDD_CORE VDDSHVO [ SoC_DVDD1V8 = CAP_VDDS&
released from reset. In case the core t—Jis | VOD_CORE VDDSHVO CAP_VDDS_MCU G10
supply is turned off, the recommendation [ J9| VDD CORE K15 CAP_VDDS_MCU
is to turn off all power rails and ramp Kia | VOO CORE Vonerv: [Li6 $0C_DVDD3V3 CAP_VDDS CANUART @6 | ( o\ c oamrr 9
them down as per the power—down LT | Voo core i Pt
and wait until all supply rails decay Lg| VDD_CORE VDDSHV2 {713 cont 25 6220 !
below 300mV before turning on power again. Wiz | VDD_CORE VDDSHV2 [{ji3 — — e = D-Note:
[ N1 VBB.CORE VODSHV2 1uF 1wF 1wk TuP Select capacitors with
D-Note: N3 | VDD CORE fus ] 10V 10V 10V 10v ESR < 1 ﬁ E th
VDD_CORE and VDDR_CORE are Pio | VOD-CORE Vonenve [uis SoC_DVDD1V8 10% 10% 10% 10% 10% 10% 10% ohm. Basure the
. . Bid X Ni5 PCB loop inductance is < 2.5 nH.
o recommended to be cconnected to $—— 5| VDD_CORE VDDSHV3 v Select 0201 package or the
the same supply source, so they [ R | VDD CORE 8 smallest possible package.
ramp together when VDD_CORE VDDR CORE | T16 xgg,gggg xggg:x: Us SoC_VDDSHV5_SDIO
is operating at 0.85 V. L U5 ] 0p0 coRE o6 <
R8O Ji4 yBDSHvS [His SoC_DVDD1V8 DGND D-Note:
10K 1%  S— N s 506 DVODVS Common SOC LVCMOS IO interface guidelines (For customers to review and make updates)
f———Wi4] VDDR_CORE VDDSHVE (19 T 1. Most of the SOC IOs are not fail-safe. No external input is recommended to be applied
VDD_LPDDR4 $————pr>| VDDR_ CORE VDDSHVE before the processor supply ramps H
VDDA_SYS_MON Pg | VDDR_CORE G111 VDDA_1V8 2. SOC LVCOMOS IOs have slew rate requirements specified, applying a slow ramp input or
e VoOR_GoRE voosHy Mou g T connecting a cap at the input is not recommended
L - 16 3. Connecting a cap load >22pF at the LVCMOS IO output is not recommended. DNI cap or
+——A82 | Voos por VDDA TEMPO ot perform simulations based on the use case.
J7| vDDS DDR VDDA TEMP1 @ VDDA_DDR_PLLO 4. SOC 10 buffers are off during Reset. A pull is required near to the attached device
[ ks |VDDSDDR VDDA_TEMP2 - VDDA 1V8_FB1 being driven by the SOC IO that could float
VDDA_1V8_FB_0SC 7 gggg ggg VoDA DDA PLLO M2 T 5. Any SOC IO that has a trace connected needs a parallel pull. When adding pull is not
L M8l obs DOR VDDA PLLO oy feasible, ensure the traces are routed away from noisy signals
V0D GANUART VDDS DDR VDDA PLLI [ 6. Connecting processor IOs that can be configured for alternate function, directly to
v VDDS_DDR VDDA PLL2 3 —————— supply or ground is not allowed or recommended (including boot mode inputs).
VDDA PLL3 [Tio Custom board can have an configuration issue with the firmware and mis-configures
CAN_I0_3v3 VDDS_DDR_C VDDA PLL4 VDDA CORE USB these LVCMOS GPIOs that were intended to be inputs, to be outputs driven logic high instead.
N VDDS_0SCO vbDA_Mcu 12 7. Verify cap loading of the SOC output (when any cap value >22 pF (use case dependent,
DeND VDD LPDDRA o - - To VDDA 1v8 max value) is connected, recommendation is to simulate), slew rate of the input signal
B VDD_CANUART VDDA CORE_USB T S6C_ DVDDAVE (LVCMOS input slew should be 1000 ns or less), IO compatibility and fail-safe operation
SoC_DVDD1V8 He T10 between the SOC IOs and attached devices o
T . VDDSHV_CANUART VDDA_1P8_USB B VDDA_1V8_FB2 8. Ensure ST_EN bit in the PADconfig register is enabled for all the IOs
SoC_DVDD3V3 2| voos_oor VoDA 3P3_Uss [ VDDA _CORE CSI
T F12 VMON_1P8_SOC VDDA_1P8_CSIRX0 T2 D-Note:
F9 | \MoN_3P3 soc VDDA _CORE_CSIRX0 -1 A trace connected to SoC is effectively an antenna that will pick up noise. A potential will be
VPP 1v8 VDDA SYS MON  H12 10 generated on the signal when noise couples into the antenna. This potential will be largest on the
D-Note: VMON_VSYS RSVD4 X highest impedance end of the signal. By placing a pull-up (pullup) or pull-down (pulldown) near the
Connecting a 1.8V supply source . D-Note: SoC pin, we force the highest potential to the open-circuit end of the signal rather than the SoC end
directly to VPP pin continuously AT o D of the signal.
is not recommended or allowed. Leave them unconnected
D-Note:
D-Note : D-Note:

Refer to the pin connectivity requirements section of the processor-specific data sheet for connecting the USB IO,
analog and core supplies when USB interface is not used. It is allowed to have the supplies connected and all the USB
pins left unconnected, provided the USB driver is not initialized at any time and the USB calibration procedure does not

It is very important to select an LDO with very fast transient response Refer to the pin connectivity requirements to connect the CSIO
and connect its output to the VPP pin with a low loop inductance path to supplies (analog and core), when CSIO interface is not used.
ensure it is able to source the high transient load, where the VPP pin Ferrites and bulk caps are optional when CSI0 is not used and

happen. The recommendation is to connect (Grounding) the USB supplies as per the pin connectivity requirements when not 4
never drops below the minimum operating voltage. boundary scan functionality is required. used, to optimize power when low power is a critical requirement.
VDDSHV_CANUART CAN_I0_3v3
PERIPHERALS - 1.8V ANALOG SUPPLIES PERIPHERALS - CORE SUPPLIES
VCC_3V3 MAIN CAN_I0_3v3
FL13 1208 cage 283 VDDA 1v8 VDDA_1V8 FB2 VDDA 1V8 FB2 L VDDA CORE USB
uF 01uF FL7 1208 VDDA_1V8_CSIRX VDD_CORE VDDA_CORE_USB
1 2 10V 10V
1 2 1 2
BLMI5PX121SZ1D 236 cas4
BLMI5PX121SZ1D ToF OuF cors
DGND 10V 10V OuF
BLM18KG260JH1D 1oV o
SoC_DVDD3V3 VPP_1V8 VPP_1V8 DEND
VDDA_3P3_USB DGND
VDDA_1V8 VDDA_1V8 FB_OSC VDDA_1V8_FB_0OSC VDDS_0SCO
c270 ca76 268 FL10 1208 VDD_CORE VDDA CORE CS!
TuF OuF OMF 13
10V 1oV i6v 1 2 VDDA_CORE_CST
3 cass
BLM15PX121SZ1D 1uF 01uF
DGND DGND 10V 10V
c259
BLM18KG260JH1D 1R
10V
3.3v/1.8V MMC1l SUPPLY DGND L
SoC_VDDSHVS_SDIO
VDDSHV_SDIO
VDDSHV_SDIO S0C_VDDSHV5_SDIO VDDA_1v8 VDDA_1V8 FB1 VDDA_PLLO..4, VDDA_MCU
FLg 1208
R61 oE TUF CIuF 1 2 VDDA_DDR_PLLO
i 10V 10V VDDA_DDR PLLO
© o e gl o VDDA_DDR_PLLO VDD_CORE
BLM15PX121SZ1D g 3 8 8 8 8 3|
VDDSHVS o 9
DGND DGND 2|
wz u 52 5 s s 5 g
BLM15PX121SN1D :- 120E G5 §° =l H g g H cose
2A @ 85 deg C 0.1uF
CORE SUPPLY FOR CANUART VDD_CANUART 1.1A @ 125 deg C oond ov
VDD_CANUART BLM1BKG260JH1D
VCC_3V3 MAIN VDD_GANUART A
oo (21
2
VN vouT car corr
51 RS74 o P12 TuF 01uF
I 2y 6 D-Note: 10v oV
ov $%07 Add TPs for
B Y — oy current measurement
Follow Kelvin Current . . " Tile  SOC SUPPLY RAILS AND POWER SUPPLIES
DGND Sense. Connection DeND Designed for TI by Mistral Solutions Pvt Ltd
(13)  VDD_GANUART_EN 3}
DGND DGND
i TEXAS P =
¢ | PROC1358
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SOC POWER SUPPLIES - DECAPS

VDD_CORE
VDDA 1V8
NFVTSHCT0500G ] o] ] B
508 509 cs10 cstt csi2 cs13 cs14 T IE= R - S NFVTBHCT06D0GAL _ [NFMTSHCT05D0G
o o sl o sl o 3l 0" sl O sl o s A2 B OS2 S S SE css Cs15 Cs16
1 19 3 1 19 3
WF o W o WF o WF o WF o WF W o 3 2l © © S N 220F c30 c263 cais ca14 ca16 c228 c266
av v av v av av v 8| 8 g R §| R 1ov 100F o WF o T0uF OF TOF T0F OuF O OuF
av av 1ov 10v 10v 10v 10V 10V 10V
DGND CAD Note: CAD Note:
Place 0.1 uF caps near to the SoC pins. DGND Place 0.1 uF caps near to the SoC pins.
SoC_DVDD3V3
VDD_LPDDR4 VDD_LPDDR4

D0J3 NFMT5TC105D0J3
C522 C523
1 3 1 3
c41 c239 c233 c257 c247 C229 c240 c232 c244 c238
100F 100F | 10uF 1uF 1uF O.1uF 0.1uF 0.1uF O.1uF O.1uF O.1uF 01 (H
6.3V 63V 10V 10V 10V 10V 10v 10V 10V 10V 10V 10V

NFMT8HC106D0GAL NFMI5HC105D0G
c517 F cs18
1

el = l=]l1 1 1 1|
av av 4av av 4av 10V 10V 10V 10v

W

DGND CAD Note DGND

Place 0.1 uF caps near to the SoC pins.

CAD Not
Place 0.1 uF caps near to the SoC pins.

VDDR_CORE
SOC_DVDD1V8

DOG3L | NFMI5HC105D0G
8 529

Csi
(V) 1

NFMI8HC106D0GAL NFMI5HC105D0G
Cs26 527
1 1

ca21 c258 c279 c225 c284 c217 c218
1uF TuF TUF O.1uF O.1uF 01uF 0.1uF 01uF
v 10V 10V 10V 10V 10V 10V 10V

1

l €32
N T Sos

10uF
w

i L L L 1 1.
[#le[w[w]wT" ’

&
a0 ote: SOC VSS

Note:
Place 0.1 uF caps near to the SoC pins.

DGND Place 0.1 uF caps near to the SoC pins.
u1sa
] vss vss e
a1 ] VSS VSS vz
A |VSS VSS V15
A2 | VSS VSS [yig
I Ar] VSS VSS Fwg 1
61 Vss VSS w1
AIves vss Pt
. v w2 |
R-Note : L AR vss vss Fve——1
Use of 3 terminal caps optimizes A VSS VSS [wit
use of bulk caps and minimizes the ARg_| VSS VSS I'vg
PCB inductance — ves vz
AB12 5
t—Asis | VSS Ss [v3
t—aBig | VSS NS v —
B2z | VSS RS A —
t—"Re5 | VSS vss
—ABs | VSS Vss
—AB9 | VSS vss
t+——"53] vss vss
t—55] VSs VSS [Ute
— 87 VSS VSS Fota
vss vss
D1 VSS vss =
— oo | VSS Vss
— o] VSS vss
Da | VSS VSS 7
SS VSS 5
VSS vss
vss vss
Fi1 ] VSS vss
Fi3 ]| VSS Vss
Fi6 | VSS VSS [Rig
vss VSS [Riq
VSS vss >
Giz | VSS vss 0
t—Gi7 | VSS vss
a3 | VSS vss 20
G5 VSs vss 17 H
g | VSS VSS [pis
—hi | VSS VSS [pr3
AT | VSS vss ikl
4| VSS VSS g1
o | VSS NN i —
t—Ha | VSS VSS Nig
t—Jiz | Vss VSS Nz
J17 | VS8 VSS ['N10
73| Vss VSS N7
Ki | VSs vssS ryr——1
Ri1T] VSS N N —
Ka | VSS VSS 7 1
K7 ] VSS A i —
kg | VSS VSS 3
iz | VSS VSS i35
T4 VSS Vs
VSS
AMB2A74AVMSIANFRQ1
DGND DGND

Designed for Tl by Mistral Solutions Pvt Ltd Tile  SOC POWER SUPPLIES - DECAPS & SOC GROUND VSS
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SOC LPDDR4 INTERFACE

U186
LPDDR4_CAO 95 D1 LPDDR4_DQSO_P
2| DDRO_AO DDR0_DQSO |Gy
x Ja| DDRO_A1 DDR0_DQASO_N —
——TPODRTCAT—— 47| DDRO A2 A5 LPDDR4_DQD
——TPODRECAZ 1| DDRO_AS DDRO_DQO 54— TPODRADOT
—— IPDDRACA5 ks | DDRO_A4 DDRO DQi B [PODRADOZ
————————— 3| DbRO A5 DDR0_DQ2 [-pg—TPODFA DOT
| DDRO_A6 DDRO_DQ3 G5 TPODRA DU
%—T6 | DDRO_A7 DDRO_DQ4 63— [PDDRA D05 VDD_LPDDR4
%121 boro A8 DDRO D5 s ———Troor Do - VDDQ_LPDDR4_1V1
X~z | DDRO_A DDR0_DQ6 [~3——TPODRADU7———
%[5 DDRO_AI0 DDR0_DQ7 [ ————
ShimR i P Tow T o v Lo Tove Lo Tom T Tomw Lo Lo Towr Lo Tomn Tom Tove Lown
i Sz ul ul 0.01uF Q1UF —0.1uF R — R — R — R — 1uF 1uF 1uF
ggrlﬁv the “ied o CD“Ee‘xdthe DDRO_A13 DDRO_DGST_N v [ 1ov [iooopF  fro0opF 25V 25V 16V 16V 16V 16V 16V 16V 16V 1oV 16V 1oV 16V 1oV
For' memory manaioom boar X8 | boro_BA DDRO_DQ8 [E2 P ORaDas oV $0v.
or memory expansion. H3 [Fs — TPODRGDOY
%> DDRO_BA1 DDR0_DQY g5 TPODRA-DUTT———
Pa DDR0_DQ10 [-e5———TPoDRADaI——
X—p7| DDRo_BGO DDR0_DQ11 -gg—TPODRI DOz DEND
%—"{ DDRO_BG1 DDR0_DQ12 [G4——TPUDRA DUTT———
LPDDR4_DMI0 c2 DDR0_DQ13 g4 —TPODRA DT
——TPODRZ DWIT—F3| DDRO_DMO DDR0_DQ14 [p3—TPDDRZ DUTS ——
X
————— | DDRO_DM3 DDR0_DQS2 [py DSz
oo cie poRe.Desz N bres | cue | oms |oms |ome |cw lown lom |ow |ow |ows |om lome |oms |
KT LT | DORS-CKO OR0.DA1S |TE LPDDR4_DQ16 ca77_| cao4 _|caos 365 c308 369 325 353 367 c303 359 c3s1 c337 caag caz3 cas2 C335 €336
_CKO_t ) DQ16 (74— TPODRZ DAT7
DpRoDaIe [Ta T0UF = 100F 001uF —001uF __0.1uF P —r R —r Y —r R —r 1wF 1uF 1wF
LPODRACKED P3| o0 o oo oRs bara [Fus TPDDRZ_DOT8 1V | 10V [1000pF  [1000pF 25V 25V 16V 16V 16V 16V 16V 16V 16V 16V 16V 16V 16V 16V
23 RS TPDDRZ_DQTY ov j1ov
DDRO_CKE' DDRO_DQ19 [pp—TPDDRA D20
. . DDRO_DQ20 [R5 TPDDRZ D2l ——
D-Note: X551 Rsvoa DDRO DG21 [ ———TroDma Do — iL
RESERVED PINS X" RSVD5 DDRO_DQ22 g TPDDRA DQ23 DGND
Leave them unconnected Hs DDR0_DQ23 [~
N3] DDRO_ODTO LPDDR4_DQS3 P
5 5oro oot DDRO_DQS3 4 DS
LPDDR4_CS0 A J6 DDR0_DQS3 N
Na | DORo-GaIN DDRO_DQ24 2 LPDDR4. D024 SOC_DVDD1V8 VDD1_LPDDR4_1v8 VDD1_LPDDR4_1V8
V2 TPDDRADU
LPDDR4_RESET_N DDR0_DQ25 (~ve————TPODRI D T
R P8 boRo_ReseTo N DDR0_0Q26 [is——TPODRI DG —— 2 1208
R AR — bus Lo | oms |cam |omn |om | oms | com |
H7 | R0 ALERT N DDA Dah ks x 1 2 cars ooz _oasa 345 cat4 cars caz2 309 caro cass car4 cazs
DDRO Dazo A R 0.01uF O1UF —_0.1uF 1F —01uF R 1uF
N2 | o pan DDRO-DA29 [ARs 10V 10V [1000pF  [1000pF 25V 25V 16V 16V 16V 16V 16V 16V
A E LPDDRE CALD 16 DDRO DQ31 |84 LPDDRA_DO3 BLMI5PX121SZ1D oV jlov
349 240E 1% X
DDRO_CALO
> 0oro_acT N DEND
LPDDR4_CS|
DGND M6 boRo_RAS N
LPDDR4_CS1 B w5
DDRO_CAS_N
N6
%—"-| DDRO_WE N
T
u26n
LPDDR4_DQO B2 [ o0 8 LPDDR4_DQ16
o v2 0017
TPODR_ D £2DQI A DQ1 B [ QT
TPODRT OGS Fo| DQ2A DQ2 B [j3 — TPDDRADATT
TPODRT DG7 Fa| DQ3_A DQ3 B [{j4—TPODRA D0
TPDDRA D £47 DQ4 A DQ4 B [~yg—TPDDFA DU ——
TPODRY D DQ5 A DQ5 B vz TPDDRA DGZZ
TPDDRZ_DQ7 bas_A DQ6 B ["apg — TPODRADOZ | = lololal®
VDD_LPDDR4 TPDDRA_DY DQ7_A DQ7.B [FAATT — TPODRA DU VDD_LPDDR4 slolT|- (2 =] Yagiosl- oo BB @@  péno VDD_LPDDR4
TPODR? D DQ8 A DG8 B YN —CPODRTDrs—— s CEERERE g2 2ReR
LPoDR DT oo St Bl LFDDRA_DOZ8 PRDDPRRRRRPNNRRRRRNNDRARRRD DD F5
TPDDRA_DOTT bato A DQ10 B Gii —TPODRADGZT B5|VODQ  FRFBRBBBRBBRLBBBBBRBBRBBBBBBH  VOD2[TFg
TPDDRA DG DQ11 A DQ11 B [jg — TPODRA DO o lvone  22222222200000200000200292292  Vome [
R352 TPDDR_DQT3. E9 | DQI2 A DQ12 B[y — [PODRA DO ! 810 | VODQ VDD2 [~Ag
BNl TPDODRA DO 9| DQI3 A DQ13 B [-yg—TPODRA DUIT—— +— b vooQ Vo2 [
B9 DQ14 A DQ14 B [Aag — TPDDRA DU3T D5 | Vbba vDD2 s
= DQ15 A pais B[ D3 | VoDQ VOD2 |1
LPDDR4_DMIO c3 v3 LPDDR4_DMI2 b1z | VODQ N
LPDDR4_RESET N . i QoA oo e i - VDDQ_LPDDR4_1V1 %] vooa voo: (1 VDD2_LPDDR4_1V1
R-Note : - - Fi0 K3
i LPDDR4_DQASO P LPDDR4 DQS2 P vbDQ VD2
Pulldown is populated R3s0 23 DQSO T A DQSO. T B 3/33 >;U$g vbDQ vDD2 E:%
ok D-Note : = DQASO_C A DQs0_C B —— t—wi | VoDQ vOD2 g 1
H : LPDDR4_DQS1 P LPDDR4_DQS3 P —ws | VDDQ VD2 [Ng 1
10 K pulldown is 1 lbast T A DSt T8 e | V00O vty A —
recommended DQS1 G A DQS1 C B t—wiz | VODQ VDD2 |17 1
Refer Processor specific LPDDR4_CAO H2 R2 LPDDR4_CAO AA3 | VDDQ vOD2 [R1 1
DDR design guide T TPODRACAT _ Jo!| CAOA GA0 B #p; —TPDDRICAT AA5_| VDDQ VDD2 s
DEND P— 1 — R CA1 B ¢ Rg—TPODFA TRz —— A8 | VODQ VDD2 [-rg—1
TPDDRZ_CA3 Hig)| CA2 A CA2 B ((Rig TPDDRZ_CA3 VDD1_LPDDR4_1V8 T——AAio | VODQ VDD2 Riz 1
—TPODRAUAT i1’ CAS A CA3 B Rj] — TPODFA UAT — | vooa VD02 51
——TPDDRAUA5 g7 CA4 A CA4 B bpji —TPODRACAS T vbD2 g1
———— " #cAsa CAS B —————————— 79| VOD1 VOD2 [ags 1
LPDDR4_CS0 A Ha Re LPDDR4 CS0 B U1 ] VoD1 VDD2 [“agg 1
3| CS0_A S0 B Rz ——iz | VOD! voD2 [ ——
S1 A cs1 B F1 VOD1
LPDDR4_CKEQ s P4 LPDDR4_CKEO Fiz | VDD
5| CKEO_A CKEO B [ 4| VDD1
CKE1 A CKE1 { VODI  BBRRRARRRARARDAARDRRRNNDDARRA
[ei] 3338888333338 8888833383333333
VDD_LPDDR4 LPDDR4_CK_P 8l ok el LPDDR4_CK_P VDD_LPDDR4 vopi  2222282252229900222222002822222
J9 || CK_T/ T B{ Py - " [ o || MTS3EIGZD2FW-046 AUT:B
VDD_LPDOR4 LPDDRA ODT CA A orea okes LPODRE 00T CA B 2205 BBeRREELEL R B PEaRERER
R37Q 2.2€ L ODT CAA G2 T2 L ODT CAB 22 R369
oDT CA A oDT CA B
R122 240E_1% _LPDDR4 ZQ0 A5 LYNES
1 R119 240E 1% [PDURA_ZaT A8 | 290 N [AB1
[AB2Z
LPDDR4 RESET N T11 DNU10 [agy
RESET N DNU11 gy
DNU12
o LT Gt DGND
X oNu2 NC1 g
Xtz | DNU3 NC2 [a—X
g1 DNU4 NG3 s %
Xg15| DNUS NC4 [Ng—X
X DNUB NCs 8
%75 pNu7
Tifle  SOC DDRSS AND LPDDR4 MEMORY DEVICE INTERFAGE

MTS3E1G32D2FW-046 AUTB
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M.2 INTERFACE - SDIO

VCC_3V3 SYS

CON_MINIPCIE_75_F

as

Each Pin supports 1

c17
0.4uF
16V

per the connector spect i
Amp of current

1
oenol—— ano sav |2
usB_bP 3 DGND
USE DM 5 USB D 3V | M2_LED1# TP
N oano——7- enp PCM_CLK/IZS SCK - i MCASP1_ACLKX BT (40)
(19)  MMc2 CLK OE R267 OM_SDIO_CMD 7| SDIO_CLK/SYSCLK PCM_SYNC/I25_WS MCASP1_AFSX_ BT (40)
(19 MMC2 CMD SO>—F e ONCSDT000 3 spio_cmp PCM_IN/I2S _SD_IN MCASP1_AXRO BT (40)
(19 MMC2 D0 2o e ONSDI0-DT 5| SDIO DATAO PCM_OUT/I2S_SD_OUT W TEDZF 5 MCASP1_AXR2 BT (40)
(19 MMC2 DI 20—¢ R266 OW_SDI0_D! 77| SDIO_DATAT O™
(18 MMC2. D2 pp—— ¢ 265 OW-SDI0 T 5] Spio_DATA2 GND [ooND g1 uanr wake so n R24 QE BT UART WAKE SOC_3v3 MCASP1_AXR0 BT
(199 mmcz D3 —0F 7 SDIO_DATA3 UART WAKE#
(19  WLANJRQ AN SDIO_RST 3| SDIO_ WAKE# UART_RXD (@)
= SDIO_RESET#TX_BLANKING
R256
D-Note: 10K
Series resistors for the SDIO
interface signals are optional a Soc wATN URRTL TXD
on the custom board Rasz = ano UART_TXD L 8 e < SOC UARTITX BT (37)_ Y
10K 37| PETRO UART_CTS SoC_VATN URRTL_RTS SOC_UARTICTS BT 1)
c X397 PETNO UART RTS AL SOC_UART1 RTS BT (37)
| GND VENDOR DEFINEDT [—gg—X
X—457] PERPO VENDOR DEFINED2 [—gg—X kD
X—32| PERNO VENDOR DEFINED3 [—gg—X
il GND COEX3 [gg %
X447 REFCLKPO COEX_RXD |45~
%517 REFCLKNO GOEX_TXD [50—X SLOW_CLK
>e SUSCLK 324z 55— =
5| CLKREQO# PERSTO# [ BT EN_SOC
X—25-| PEWAKEO# W_DISABLE2# BT WIAN BN BT_EN_SOC  (40) VCC_3v3_SYs
GND W_DISABLE # —
%—g1| RESERVED/PETP1 C_DATA [80—% 1
X—g3| RESERVED/PETN1 12C_CLK [-g5—X e 0E_ WLAN_ALERT_1v8
ALERT#
%67 | RESERVEDIPERPT RESERVED | 65X
5| RESERVED/PERN1 IM_SWP/PERST1# [
UI_POWER, SK/CLIEG1# -5 Voo ays. svs hid e
%—J7| RESERVED/REFCLKP1  UIM_POWER_SRC/GPIO1/PEWAKE# 73—
X—75-| RESERVED/REFCLKN1 1
3av o2
SH1 2 SH2 3
Sl @ sh2 100F | O1uF
- v | eV
2 BT_UART_WAKE_SOC_8v3
% BT EN SO0
AN EN
DGND DGND
Ri2
10K
DGND
VCC_3V3 SYS
R272 .\ .\ ONI
VCG1V8 SYS
j21
M.2 LEVEL TRANSLATOR = oo
AT B0
5| NAAGIT
VCC_3V3_SYS -
VCC_3V3 SYS VCC1V8_SYS VCC1V8 SYS MMC2_CLK 3248\ s DI
R2sE MMC2 D2
Ro: MAA MMCZ D
c6 i c9 L R9
R2 0.1uF 0.1uF 10K
10K 16V 16V N N/
DGND DGND
DGND ¥ Jut DGND -
3 a0 oN K CAD Note :
P ouTPUT ~
(40)  SoC_WLAN_SDIO_RST 3 le @ S a2 R LI Place Series resistors for MMC2
0 BT QAGR YgKe-soc 3vs o eIV T B2 § 8 e b signals as TRI-PAD to avoid stub
10 B3 A3 5K WLANEN  (19)  wLAN ALERT 1v8 BT
(40)  WLAN_ALERTn 84 A4 «
CAD Note :
8 oe Place R280 & R282 close to
VCC_3v3 SYS 51 vor \vd each other to avoid stub. veotve_svs
: nezg 2 oee D-Note:
(3)  HFOSCO_CLKOUT 32K R282 Q€ SLOW CLK Verify availability of pulls internal to the attached device
B TXSO104ERGYR ‘ I T I T I
R2d1 Ro7s 0 R2r7 0 R2te 0 Rera 0 R2r3 R262
40)  WLLTEN 3 DaND DNl D 47K 47K 47K 47K K
Design Note: WL LT EN = Active High 10K
R7 v
D-Note: 10K
R6 and R7 acts as a voltage divider to G2 CLK
source 1.8V I/0 pin (since OE refers to VCCA) BTWLANEN ot . ;i WLAN EN — T
from 3.3V output of I/O Expander. = = AT = —WWMCZDO
—wwezor
DGND T2 D
T2 D
AN RO
. . " Tite
Designed for Tl by Mistral Solutions Pvt Ltd M:2INTERFACE AND CONNECTOR
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D-Note:

The processor family implements a soft PHY

for eMMC interface.

Do,

SOC - MMC Interface

The pulls required for

CMD and clock are recommended to
be implemented externally.

-Note:
o provision on MMCO_CLK has been provided for control of possible signal reflections

D-Note:

Refer Custom Board Design and Simulation Guidelines for
Processor High Speed Parallel Interfaces
https://www.ti.com/lit/pdf/sdaa087

uiel SOC_MMCO_CLK MMCO_CLK
MMCo_cLk 287 R34, 0E e
SOC_MMCO_DATO
MMCO_DATO "32 ~WINCO T
MMCO_DAT1 N N N
MMOO DAT2 nterface is compliant with the JEDEC eMMC
MMCO_DAT3 electrical standard v5.1 (JESD84-BS1).
MMCO_DAT4
MMCO_DATS
MMCO_DAT6
MMCO_DAT? VCC_3V3 SYS VCC1ve_SYS
MMCO_CMD
MMC1_CLK R xternal pulls for MMC
MMC1_GLK E22 R321, OE MMC1 CLK 20) E: “;Pa:; Dp()analnand ont C379 C562 c371 C384 C358 C563
B22 . o 2.20F 0.1uF 0.1uF 2.20F 0.1uF 0.1uF
MNO1_DATO D21 VMc1Dy o D-Note: VCC1V8 SYS P e bty phsroup) 257 50V 50V 25 50V 50V
MMG1 DAT2 522 MMGI D2 (20) 0E provision on MMC1_CLK has been
MMC1_DATS MMCI D3 (20) provided for control of possible signal reflections —r— 1 paD = bokD
c21 .
MMC1_GMD [————————< > MMCT_CMD (20) DoNote: YR R P B B VDDIM
mmc1 spep B8 < wmei soeo (20) As a good design practice, a 47K pull-up & 3 '3 cas7 356
- D18 is recommended to ensure the pull-up
mMMc1_spwp (<> SOC_GPIO1_49  (36) value is within the JEDEC specification, 0.1uF uF
H22 SoC_MMC2 CLK __ Rate, 0E when internal pulls are enabled unexpectedly. K E [z 3 50V 10v
MMG2_GLK MMC2CLK (18 This way the resulting pull resistance will S P P P <
MMG2_DATO oy MMC2.D0 (1) still be within the specified limits. A 4 oo
MMC2 DAT1 3y MMC2 D1 (1) DoNote: olol2le| izl «f
MMC2 DAT2 [Ga7 MMC2 D2 (18) ote: SOC_MMCO_CMD. s BRSE| SEERE I
MMC2_DAT3 MMC2 D3 (18) 0E PFSVQS;DH on WC?CTEK has‘ﬁien ignal refl A3 09O 0009y = [E13
provided for control of possible signal reflections DATO = NC41
MMz oM 82— <O> MMz .cMD (1) A loati  888¢ 88888 § o FEEX
DAT2 > NC43 X
G2 soep 22 D> WLANEN  (18) Sg DAT3 NC44 %X
DAT4 NC45
el Cne B o
AME2ATAAVMSIANFRQT B6 | DATS NC47 PFig
DAT7 mgzg GT
VCC1v8 sYs Eg VSF1 NG50 gg
R-Note: XE10] VSF2 NC51 Gz
i ; . %Fio] VSF3 NC52 [-Gr3X
What is the reason pulldown is used for eMMC, SD card or other peripherals clock input? X8 vsra NG53 [arax
Because there are cases where the clock is stopped or paused in a low logic state and the - XRig| VSFS NG54 7 X
pull-down option is consistent with this logic state. DNI Xpig] VSF6 NCS5 X
X0 vsF7 NCS6 [ X
00 ~ NC57 [F1a2¢
TP100 HE 1 bs NCS8 [FHEx
MMCO_CLK M6 NC59 H7aX
OC_WIMCT_CHD M5 CLK NGB0 |53 X
1 . NC61 [~z X
D-Note: R368 NC62 [-J3—X
Ensure eMMC_RSTn reset input is enabled in the 1ok NG83 [z
eMMC device (eMMC non-volatile configuration a7t NC64 15X
space) for the reset logic to be functional. 10K NC85 —J7g %
neep %
NC68 o2
A1l NC69 IRz
%~z NC1 NG70 |15 %
DGND DGND :g NG2 NG71 512
X—g| NCa NC72 g X
XAto| NC4 NC73 [z
%A77] NCS NC74 5
Xtz NC6 NC75 [FiagX
XAig| NC7 NC76 [Eig X
%aq4] NC8 NC77 [Tia X
% g1 NCo NC78 7 X
X—g7 NC10 NG79 [z X
*—pg| NC11 NGB0 [z X<
%59 NC12 NC81 [y %
XBro| NC13 NCB2 g X
XBii| NC14 NC83 [ig X
%1z NC15 NC84 [Fy1gX
XBig]| NC16 NCB5 1K
NC17 NC86
eMMC FLASH RESET SEHCr N F
%53 NC19 NC88 4%
X—Ga{ NC20 NCB9 [ X
X—¢77 NC21 NC90 X
i ' VCC1V8_SYS Hgg NC22 Neo1 ﬁ% %
D-Note: VCCive SYS %—5g| NC23 NC92 7K
1. You could eliminate the GPIO option and only use the reset — 2 No2a NG93 [-NEX
output (warm or cold), where the software forces a warm reset, if VGG 3v3 SYS %G1t NC25 NC94 [ g%
the peripheral becomes unresponsive. However, this will reset the =T 0.1uF %G1z | NC26 NG5 72
entire device rather than trying to recover the specific peripheral 50V R133 %cia | mggg mgg§ NI
without resetting the entire device. R136 10K & NG29 NG98 %(
2. The GPIO reset option makes it possible for the software to 10k DGND % NG30 NG99 N2
reset the attached device (eMMC or OSPI or SD card or EPHY) without v W NC31 NC100 W
resetting the entire processor, if there is a case where the @y % oa| Nozz NE101 %
eripheral becomes unresponsive. (= Zprz | Ness 102 [ 57X
perip 2 [ srzs e j . o | Neres et
%pig]| NC35 NC104 [pg—X
(2021,23,24,27,38,39.40,41,42) RESETSTATz esign Note: eMMC_RSTn Active low %g1| NG3s NG105 7%
— Dein sy SRS hekive S Nor Noi0e X
SN74LVC1GOBDBVRE4 E3 wononn 33333 1 P13
LEia|Ness  @RBRRB BBBES  NC18 [pia
DoNote: ¥==|ncao 222222 22BLL NCioe K
The GPIO reset option makes it possible for the MIFCRGAZAGHDT g Tololalel slolyleld
software to reset the attached device (eMMC or ©E
OSPI or SD card or EPHY) without resetting the DD
entire processor, if there is a case where the
peripheral becomes unresponsive.
D-Note:

D-Note:

ANDing logic additionally performs level translation.
Verify the reset IO level compatibility before
optimizing the reset ANDing logic. IO level mismatch
can cause residual voltage (supply leakage) and affect
PMIC/SoC operation.

In case ANDing logic is not used and the processor Main domain warm
reset status output (RESETSTATz) is used to reset the attached

device,

ensure the IO voltage level of the attached device matches

the RESETSTATz IO voltage level. A level translator is recommended to

match the IO voltage level.

A resistor divider can be used

impedance value of the resistor divider is selected.

value is too low,
operation.

alternatively,
In case the value is

o
oS
2
B

provided optimm

too high,
rise/fall time of the eMMC reset input can be slow and introduce too much delay.
it will cause the AM62x to source too much steady-state current during normal

In case the

Designed for Tl by Mistral Solutions Pvt Ltd

s s

P
MISTRAL

Title

SOC MMC0..2 INTERFACE,

@MMG FLASH AND eMMG FLASH RESET

Size
c

PROC1358

Wednesday, July 01,2026

Sheet 19 of




SD CARD INTERFACE

D-Note:
Refer Custom Board Design and Simulation Guidelines for
Processor High Speed Parallel Interfaces
https://www.ti.com/lit/pdf/sdaa087 D-Note:
SD card power control power switch, along with the SD care power swutrch EN reset logic and the host
switched IO power supply circuit, is required to support UHS-I SD Card which begins communication
SD CARD LOAD SWITCH EN RESET LOGIC PMIC_VDDSHV_SDIO  VCC_3V3_SYS using 3.3 V IO signal level which later switches to 1.8 V signal level when changing to a faster
- - T |_0AD SW|TCH data transfer speed. Cycling power to the SD Card is the only way to put the SD card back into
3.3 V mode since SD Cards do not have a reset pin. The host IO power supply must power off/on and ol
change voltage at the same time as the SD Card. These circuits and the software driver operating
VGG V3 Sv8 the signals sourcing these circuits ensure both devices are off or on and are operating at the
e cs89 same IO voltage at the same time.
VCC_3V3 SYS VCC_3V3 SYS 0.1uF
16V
C65
01uF VDD_MMC1
R353 50V DGND FLS 120E VDD_MMC1_SD
10K § R79
N 7 1
| DGND < o 2 vouT! [ jz
Uz VN2 VOUT2
R106 0E 1 R78( 3.9K 1 VDDSHV_SDIO
{0 MMC1_SD_EN sy 4 MMC1 SD_LS EN i AT 4| ONT o c40
(19.21,23.24.27,38,39.40,41.42) RESETSTATz e g o 2 O
23,24,27,42) PORz_OUT c ° 2gv
SN74LVC1G11DRYR D-Note: o] TPS22996HQDYCRQ1
o Series resistor is used G590 Il
N 0.1uF DGND
DoNote: for control of rise time o
ANDing logic could be optimized to a 2-input AND gate. (4
Use RESETSTATz and the SoC IO as inputs to the ~7 DGND
ANDing logic. DGND DGND
(o]
D-Note:
Dual-channel load switch is used
™ o to provide provision to reset the
(13)  MMC1_SDCARD_EN K—HRAANNE— ] SD card supply, and dynamically
switched Dual-voltage IO supply
connected to the processor
SD card I0 supply for IO group
VDDSHVS and the SD card IO pullups.
VDDSHV_SDIO
R-Note : D-Note: c|
MMC1_CLK pullup is a DNI For UHS-I SD card support, the
pull-ups are recommended to be
connected to the 3.3V/1.8 V
switched LDO output.
D-Note: ¢
As a good design practice, a 47K pull-up is VCC_3V3_SYS
recommended to ensure the pull-up value is within 100 < Res < Rt < Rez A%
the SD card specification, when internal pulls are K ark L ak {4k | Q4K css cs2
enabled unexpectedly. This way the resulting pull R97 OwF | 22uF
resistance will still be within the specified limits. 10K 50V 35V
v
J22
MMC1_DO - GND
(19 MMC1_DO WNCT DT ; DATO 5
(19 MMC1 D1 WWCTD: T AT s f
(19 MMGi D2 WNCTD: 7 DAT2
(19) MMC1_D3 = CD/DAT3
MMC1_CLK
e o S
(19)
MMC1_SDCD 3 ey
(19 MMC1_SDCD e 2 5555
| ZZ2/E| CON_SDCARDS_MEM2051-00-195-00-A
B
D-Note: R315
Add a 100R series resistor for the 10K
MMC1_SDCD signal. Processor
IO SDCD directly connects to
ground when SD card is inserted ~
DGND DGND
c 5
VDDSHVY_SDIO u7e
V2 [foosoo @ | TPD2E0OIDALR
Q00000
0 VCg GND 5
58
cs7 z=z DGND.
0.1uF <o
50V TPD6E001RSER DGND
DGND Il
DGND
CAD Note:
ESD diode Place near the SD card connector.
A
. . " Title
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D-Note:
Refer Custom Board Design and Simulation Guidelines for
Processor High Speed Parallel Interfaces
https://www.ti.com/lit/pdf/sdaa087

OSPI FLASH

R-Note:

SoC 10 buffers are off during reset and after reset. A pullup is
recommended to hold the attached device IOs in a known state
(does not float). Usage of pullups are attached device CAD Note: o

D-Note:
OE (ohms) resistors are used for configuring QSPIO or OSPI0 interface.
This is optional for custom board design.

Vo1V SvS dependent . Place RAL & RA2 closer to the attached Memory Device SOC OSPI INTERF A CE
VCC1v8 _SYS . RA1 0E .
OSPI_DQ7 1 8 SoC_OSPI_DQ7
g 3 g 8 OSPLDT0 2 7 0C_USFTDQT D-Note: D-Note
veeivs svs o & 4 a [ | T T I T T B 3 g IR 0E provision on OSPIO_CLK has Connecting OSPI interface to
been provided for control of possible multiple devices is no
R299 2 R302 0 R303 0 R300 0 R301 @ R297 0 R296 0 R295 RA2 L3 signal reflections recommended or supported
RS04 ATK S ATK 9 ATK 0 ATK O ATK O 4TK 0 4TK O 47K 0sPl Dt 1 8 50C_0SPIDQI uisy
10K OSPI DY 7 7 oC_OSPLD OSPLCLK _ paia OE  SoC OSPICLK L2
v USPT_DUB 3 6 0C_USPT_DUB OSPI0_CLK
OSPLDGE ) 5 oC_OSPLDOR SoC_OSPI_DQO a2t | oo
sl =l e — X
™ 3 & DGND VeG1ve_Svs o oS Fil] Seri el
0PI GLK 0SPLDQO —SCOSPIDOE ——His | X
= B2 1ok 8 88 100 Eg PIOaT W\mﬂiﬂg? OSPI0_D3 L
0SPLDQS c3 > 090 101 &4 PT DO Rag T SoC_OSPIDOS __Hig | OSPI0 D4
DS > 102WP [pg PTOT 10K T SoC USPIDUE _gap | OSPI0 D5
Ratt sl cs c2 | 103 [ B JURAISTy ——SeC-OSPIDG7 22| OSPI0D6
ok cs 104 g3 el ——————————51 0sPlo D7
OSPIRSTn v p— 105 PT_DU6 OSPI CS OSPI0_CSNO
L e = 108 2 e DoNote: — P ORPTRSTZAAAE_OSPRCSE0 ML 6pio_csno
A2 o7 T OSPTINTn _ K20 | OSPI0_CSN1
X—pe nei Pullup is DNT So0] OSPlo_CSN2
DGND  OSPLINTn on” A5 | NC2 (34)  EXP_GPIOD_14_LT {Op————————————— " OSPI0_CSN3
L A A5 1 Nca 0SPI_DQS_SOC L2t
X—g5 NCa - 99 OSPI0_DQS
NG5 z 83 OSPI_DQS 9 OSPI_DQS_SOC OSPI0_LBCLK Rat1g, pni_OSPI0_LBCLKO_R
o e 5 ¢ Lt B30Y. \ N22E 1% 1.Das ¢ N R319. . ~DNI_OSPI0_L K2 | o moiko
W35N01JWTBAG T DNI OSPI0_LBCLK D-Note : AM62A74AVMSIANFRQT
@l o CAD Note: External loopback
Place R309 closer to the Memory clock series CAD Note:
prote: .. resistors are DNI Flace W19 clome o the Soc
: : in with minimum trace len:
For QSPI configuration, Place R309 & R312 as tripad When DOS is connected P
remove OE resistors from the following (one of the terminal of x2 resistor
DoNot 1. OSPI_DQ4 to OSPI_DQ7 nets (RA2) sharing a common pad) to minimize stub
Choice of QSPI memory device: DGND 2. OSPI_INTn pullup
For mpmgd performance, it is recommended to OSPI NOR Flash can be replaced with a footprint compatible OSPT
select a QSPI memory device with an external NAND Flash (Mfr Part# W3SNOLJWIBAG) . -
reset input pin. The reset pin is recommended to
be controlled using SoC reset status output or R-Note:
an ANDing logic as implemented in the starter DQS pulldown is enabled.
Kit. Place the pulldown near
to the processor DQS pin
VCC1Ve_sYs
D-Note:
The GPIO reset option makes it possible for the Vooive svs
software to reset the attached device (eMMC or - VCC1V8 SYS
OSPI or SD card or EPHY) without -
D-Note: resetting the entire processor, if there is a
You could eliminate the GPIO option case where the peripheral becomes unresponsive.

and only use the reset output

(warm or cold), where the software

forces a warm reset, if the peripheral

becomes unresponsive. However,

this will reset the entire device, rather

than trying to recover the specific (19,20,23,24,27,38,39,40,41,42) RESETSTATZ
peripheral without resetting the

entire device. | sN7aLVC1G08DBVRES

GPIO_OSPI RSTn
OSPIRSTn

D-Note:
In case ANDing logic is not used and the processor hvd

Main domain warm reset status output (RESETSTATz) DGND D-Note: =~ o

is used to reset the attached device, ensure the IO voltage ANDing logic additionally performs level translation. L
level of the attached device matches the RESETSTATz IO Verify the reset I0 level compatibility before optimizing
voltage level. A level translator is recommended to match the reset ANDing logic. IO level mismatch can cause

the IO voltage level. A resistor divider can be used residual voltage (supply leakage) and affect PMIC/SoC
alternatively, provided optimum impedance value of the operation.

resistor divider is selected. In case the value is too high, the

rise/fall time of the OSPI0 reset input can be slow and

introduce too much delay. In case the value is too low, it will

cause the AM62x to source too much steady-state current

during normal operation.

" " " it Pl PI INTERFACE, OSPI FLASH AND OSPI FLASH RESET
Designed for Tl by Mistral Solutions Pvt Ltd e S0COSPIOS! OF. Os! s os! SH RES!
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BOARD ID EEPROM

VCC_3V3 SYS

Ri51
10K

uss
) DGND
EEPROM_AO
N, A0 8
EEPROM 3| Al >
A2
(10,13,33,42) SoC_1260_SDA <) 54 spa
10133342)  SoC_2CO_SCL ) LR o
EEPROM WP 7 -
we G &
Ris4 $ R156 ]
10K < 10K AT24C512C-MAHM-T 12 ADDRESS: 0X51
R155 *
10K
DGND
DGND DGND
VCC_av3_SYS VCC_3V3 SYS
c35 0.01uF - 001F
25V 25V
ute - DGND U~ DGND
TMP1_ADDO 5 " 5 :
TRPT_ADDT 3% ADD0 £ TMP2 ADD1 *—3%a0D0
ADD1 ADD1
S0G_2C1_SCL 1 - S0C_2C1_SCL -
RE3 SoC_eCT srct  Z R129 SoC_2CT S Lz
10K s 10K St
TMPTOONA/3K TMPTOONA/3K
12C ADDRESS: 0x48 12C ADDRESS: 0x49
DGND
DGND DGND
CAD NOTE:

PLACE TEMP SENSOR CLOSE TO SoC

(14,26,39,40,41,42)

SoC_RC1SCL Hp— (TP
(14,26,39,40,41,42) 80C_12C1_8DA {Op—

Silk: SOC_I2C1

CAD NOTE:
PLACE TEMP SENSOR CLOSE TO LPDDR4

Designed for Tl by Mistral Solutions Pvt Ltd
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D-Note :
The caps and values used are as per
the EPHY data sheet recommendations.

D-Note:

Ok to use 0402 package for 1uF cap to
match the 10uF bulk cap package size
VDD 1

VCC_3V3_SYS Vo

CPSW3G RGMII 1 - ETHERNET PHY

D-Note:
Refer to DP83867ERGZ-R-EVM when using Discrete LAN
Transformer Module and RJ45 connector.

Ferrite is DNI

RJ45 CONNECTOR WITH
INTEGRATED MAGNETICS

L\

L\

AN

d
10/100/1000 advertised, Auto-MDI-X
Tx Clock Skew 0

Rx Clock Skew

L’T\“rﬁﬂrﬁ’\ﬂ

YELLOW

RIGHT LED
GREEN

11

YELLOW

LEFT LED
GREEN

CON_RJ45-14_LPJG16314AINL

Silk: RGMII-1

/77
ETH1 EARTH

VCC_3V3_SYS

R366

220E

CPSW1_LED ACT

Q6
CSD1630102

GPSW_ETH1 LED ACT Rges, E

N
DGND

Wi Texas 2
INSTRUMENTS MISTRAL

oo oo ow |om o |ow |om Low [oss | oso | oo | o | osie | css | 3o | o o5 |om |ow | om | ow
c297 c48 C54
ONF [ OWF | 00F | 1 10F 10F 100F 0010F 01F | 01uF | O1uF | OAUF [ 1F | tF | 1F | 1F | 10uF 0010F oF [ oaF | 1uF 10F 100F 0010F
16V 18V 16V 10V 10V 10V 10V 25V 18V 18V 18V 16V 10V 10V 10V 10V 10V 25V 18V 16V 10V 10V 10V 25V
DGND DGND DGND
VDD 2V5  VDD_1V0
R-Note
D-Note:
Refer Custom Board Design and Simulation Guidelines for
Processor High Speed Parallel Interfaces D-Note :
https://www.ti.com/lit/pdf/sdaa087 Verify the power sequence
requirements for Two-Supply
Configuration and Three-Supply
Configuration
u7s 2BFE| 22 ob| oS o
CPSW_ETH1_DOP =
(25 oPSW_RGMIT TDD TXDo 999 8 £f 2888  10.PAlF—CrwEmIOw
(25)  CPSW_RGMII1_TD1 TX D1 888 zz 9¢ zazc56 TD_M_A
(25)  CPSW_RGMI1_TD2 X D2 £8¢ 33 35 3388 4 CPSW_ETHIDIP o=
) (25 CPSW_RGMII_TD3 TX D3 g2 g8 >>>> TDPB[F PSW-_ETHT_DTH
D-Note: . (25)  CPSW_RGMIli_TXC GTX_CLK TO M B
Provide provision for series resistor (25)  CPSW_RGMII TX_CTL T ENTX_CTRL B CPSW ETHI D2p og=
based on EPHY internal impedance TP Clg ETRT Dz
control support for RDx signals near () cPow RaIt_ADD R 00 MG = o
ins. (25 CPSW_RGMIIN RD1 1 CPSW_ETH1_D3P
to the EPHY RDx pins (25 CPSW_RGMIT_RD2 RX D2 T0_P D H9——CPoWETHT DA T~
(25 CPSW_RGMI1_RD3 R348, o RX D3 TD_M D =
(25)  CPSW_RGMIIt_RXC RX_CLK a7 CPSW_ETH1_LEDO
(25)  CPSW_RGMIli_RX_CTL RX_DV/RX_CTRL LED_0 [ 25— CPSW ETHT LED_T000 %
LED 1|45 CPSW ETHT [ED ACT
(25)  CPSW_RGMIN_ETH1_CLK 2 o2 B ¢
D-Note: N 141 %o CPSW_ETH1_GPIO_0
Allowed amplitude for XI clock input oez— T aPio o |23 Be2 e G
is 1.8V irrespective of the IO supply bote : X—53PITAG_CLK GPIO, —
used. Use a capacitor divider when P28 Refer EPHY EVM for < 23] JTAG TMS
the clock applied is 3.3V. O 97a¢ connection . X2t JTAG_TDI
X—=— JTAG_TDO
CPSW_RGMIt_ETH1_CLK OUT 18
CLK_ouT
R354 . DN CPSW_RGMIIt_MDC 16
CPSW_RGMILINTn e mpc
(24)  CPSW_RGMILINTn D Rass, 22K CPSW_RGMIt_MDIO 17
R78 OE CPSW_RGMII_INTn MDIO
(42)  CPSW_ETH_INTn & CPSW_RGMILINTn a4
R10 O CPSW_RGMIi_MDC INT/PWDN
(2432)  SoC_RGMI_MDC > CPSW_RGMII_ETH1_RBIAS 12| ons
CPSW_RGMIIt_MDIO
(2432)  SoC_RGMIMDIO  <C>—FB10 0 43 2
RESET_N o
DP83867IRRGZ 2|
DGND  RBIAS resistor value has
been reduced from 11K
and a parallel capacitor VGC_33 SVS
has been added to improve DGND DGND
VCC_3V3 8YS Ethernet compliance
D-Note: testing performance R330 2208
ANDing logic could be optimized VCC_3y3 SYS
to a 2-input AND gate. Use c127] [01uF CPSW1_LED. 1000
RESETSTATz (or PORz_OUT) 1 oV
and the SoC IO as inputs to R176 R175
the ANDing logic. 10K 10K CPSW1_LED_ACT
= N o DGND
(40)  GPIO_CPSWI_RST 3>—RIZ8 o  vel CPSW1.GPI0.0
. 3 4 CPSW_RGMIIT_RESETn
(20242742)  PORz OUT = e '
(19.2021,24,27,38,39,40,4142) RESETSTATz AN c
SN74LVC1G11DRYR
o R440
Note: 10K
Pull-up is enabled for GPIO input.
RESETSTATz series resistor is DNI.
DGND
D-Note:
DUGND ANDing logic additionally performs level translation. Verify VCC 3v3_SYS
the reset IO level compatibility before optimizing the reset
ANDing logic. IO level mismatch can cause residual voltage
VCG_3V3_SYS (supply leakage) and affect PMIC/SoC operation. R367
220E
J I CPswi_LED 1000 crswi_ri0 0
R4 Ra46 R339 R  Res Re3 Res
CPSW_RGMIlt_RDO -
i T as a
PSWRGMITFX_CTC
PSWETHT LED_T0UT C€SD1630102 CSD16301Q2
PSW_ETHT [ED ACT
PSW_ETHT_GPT CPSW_ETH1_LED 1000 Rgp7, 0E 3 CPSW_ETH1_GPIO_0 _Rges, oE 3
1 PSWETHT GPT g
96 Ra40 ma o Ra o R
oNI DN 249K 1% < 249K 1% < DNI oNI
e e = % o
DGND DGND
DGND
PHY ADDRESS = 00000 Designed for Tl by Mistral Solutions Pvt Ltd
Auto-negotiation Enable:

Tile  CPSW3G RGMI_1 ETHERNET PHY
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D-Note
The caps and values used are as per
the EPHY data sheet recommendations.

D-Note:

CPSW3G RGMII 2 - ETHERNET PHY

Ok to use 0402 package for 1uF cap to
match the 10uF bulk cap package size

VCC_3V3 SYS

Lowe Lo | oo | oss | ose | oo

Cs45 C539

VDD_1Vo

Losso | esso | osst | osta | cssr | osir | osss | csia | osss | oso

VDD_2v5

Loss [ose [ o oo | osr | oss

D-Note:
Refer to DPB3867ERGZ-R-EVM when using Discrete LAN
Transformer Module and RJ45 connector.

Tnmr O1uF | O1F | 1oF 10F 1F 100 T 0.010F 00F | OMF | 1uF 10F 100 T 001F
16V 16V 16V 10V 10V 10V 10V 25V 16V 16V 10V 10V 10V 25V
DGND DGND DGND
VDD 2V5 VDD 10 R-Note:—
Ferrite is DNI
D-Note:
Refer Custom Board Design and Simulation Guidelines for
Processor High Speed Parallel Interfaces 3"“;9 t; RJ45 CONNECTOR WITH
https://www.ti.com/lit/pdf/sdaa087 erify the power sequence
P P equirements for Twosupply INTEGRATED MAGNETICS
Configuration and Three-Supply
Configuration 24
Ut2s 2BFE| 22 ob| oS
oo 00 cooo 1 CPSW_ETH2 DOP
(25)  CPSW_RGMI2_TDO TX_DO 000 2P P¥ PRER TD_P A7 PSW ETH:
(25)  CPSW_RGMI2_TD1 TX D1 888 zz 9¢ zaza56 TD_M_A b
(25 CPSW RGMI2 TD2 X D2 £8¢ 33 35 3388 4 CPSW_ETH2 DIP
D-Note: (25)  CPSW_RGMI2 TD3 TX D3 g9 gg =>=>>> TDPBIF P AL
~Note: . (25 CPSW_RGMI2 TXC GTX_CLK O MB
Provide provision for series resistor (25)  GPSW_RGMIZTX_CTL TX_ENTX_CTRL ,  GPSW ETHEDZF
based on EPHY internal impedance TOPC % PSWETHZ D2
control support for RDx signals near (25)  CPSW_RGMI2 RDO RX_DO O MG
to the EPHY RDx pins. (25)  CPSW_RGMI2_RD1 RX D1 10 CPSW_ETH2_D3P
(25)  CPSW_RGMI2_RD2 RX D2 TD_P D 7 P 3w
(25)  CPSW RGMI2 RD3 FEEE o RX D3 O MD s
(25)  CPSW_RGMI2 RXC X CLK 47 CPSW_ETH2 LEDO .
(25)  CPSW_RGMIR_RX_CTL RX_DV/RX_CTRL LED_ 0 [ 45— CPSW ETHZ [ED_T000 2 TP12
ooy 15 LED 1 | 35— OPSW-ETRZ TED-ACT 2 1°12!
Allowed amplitude for XI clock input VCC_aV3_8YS (25)  CPSW_RGMI2_ETH2 CLK Y>————7H XI LEp 2 ——————————— () P19 8
is 1.8V irrespective of the IO supply . s 30 Rsss o GPSW_ETH2_GPIO_0
used. Use a capacitor divider when 20 GPIO_0 35
Ted 1 %—B23HITAG © GPIO Lis o
the clock applied is 3.3V. —Note :— 22 Y LK 8 5
P125 Refer sPmy o sor X 23y JTAGTHS
Rewr oo Reto O JTAG connection 2 JTAGTo!L b
CPSW_RGMI2_ ETH2 CLK OUT 18
c LK ouT
CPSW_RGMI2 MDC
(2332 SoC_RGMI_MDC H—BEB\AAE J 16 moc s
PSW_RGMI2_ MDI(
(2332)  SoC_RGMILMDIO  <O>—BEBA A NOE CPow TOK7 W00 71 woio 3 < <
CPSW_RGMI_INTn 44
(23)  CPSW_RGMILINTn INT/PWDN B
5 CPSW_RGMI2 ETH2 RBIAS
R611 10K 1% 12| s R
& 2
z20r S | ReseT N s 2
DPB3BE7IRRGZ g ]/
VCC_3V3 SYS VCC_3V3 SYS O8ND Rarae s N :
s oo mins rsiorer e e
D-Note: 183] |0.1uF K DGND YELLON
ANDing logic could be optimized 16V and a parallel capacitor
9 _tog 4 has been added to improve DGND RS85 220E 11
to a 2-input AND gate. Use DD s
RESETSTATZ (or PORz_OUT) fis2 R181 Ethernet °°’§Plla“ce RIGHT 18D
and the SoC IO as inputs to 10K 10K testing performance CPSW2 LED_1000 12 | cremn
the ANDing logic. - -
PSW2_LED ACT
(40)  GPIo_CPSW2_RST >—+BITS OEC} | a2 CPSW2 LED AC’ 13
20232742 PORz OUT e 4 CPSW_REMI2 RST LEFT 1ED
(20.23.2742) 2 ¢ 5 N v PSW2_GPK GreEN
(19.20,21,23.27,38,39.40,41.42) RESETSTATz R178, ~ 0N &1 OPSW2 GPiO. 0 =
SN74LVC1GT1DRYR
o R34
10K CON_RJ45-14_LPUGT6314AINL
RI180
Note: éw Silk: RGMII-2
Pull-up is enabled for GPIO input.
RESETSTATz series resistor is DNI.
DGND
/77
D-Note: DGND ETH2 EARTH
DGND ANDing logic additionally performs level translation. Verify
the reset IO level compatibility before optimizing the reset
ANDing logic. IO level mismatch can cause residual voltage
(supply leakage) and affect PMIC/SoC operation. VCC_3v3 SYS VCC_3v3 SYS
VCC 3V3_SYS
RS89 R590
2208 2208
CPSW2 GPIO 0 CPSW2 LED ACT
Rs97 R593 Re03 < F9% R592
10K 576K_1% S 10K S o ONI
CPSW_RGMI2_RDO - -
G CPSW2 LED 1000 5 > 126
i CSD1630102 CSD1630102
s
P CPSW_ETH2 GPIO 0 psgg. . A0E 3 CPSW_ETH2 LED_ACT Rsgr. . A0E 3
i ~folo B c
> 28
CSD1630102
9 4 Rso Re02 Ase8 meos  { mess < Rsos ‘:%
249K 1% < ON 249K 1% < 249K 19 { ONI oNI DN CPSW ETH2 LED 1000 Rsor € 3
T < 7
"N DGND DGND
DGND
PHY ADDRESS = 00001 I 4
uto-negotiation Enable N}
" " " Tifle  CPSW3G RGMI_2 ETHERNET PHY
10/100/1000 advertised, Auto-MDI-X DGND Designed for Tl by Mistral Solutions Pvt Ltd -
Tx Clock Skew = Ons
Rk Clock Skew = 2ns
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SOC MAC INTERFACE

D-Note:

Series Resistor provision is provided for the TDx MA(

C

interface signals near to the processor pins for control of

possible signal reflections

uteL
ABI6 e e
RGMIIT_RDO [y15 CPSW_RGMIT_RDO (23
RGMIIT_RD1 [yrs CPSWRGMIT_RD1  (23)
RGMIIT_RD2 (14 CPSWRGMITRD2 (23
RGMIIT_RD3 CPSW_RGMIT_RD3 (23
AAtE
Romimxc AT cpsw RaMILRXC  (23)
AAtS
RGMII1_RX_CTL {-—~~>—————————— CPSW_RGMIIf_RX_CTL (23)
o crsroun o0 29
AGMIIT TD1 [yig CPSWRGMITTDT  (23)
RGMII TD2 [ARg7 CPSWRGMITTD2 (23
RGMII_TD3 CPSWRGMI_TDS  (23)
CPSW_RGMI_TXC R
Rremit_Txc [ABIZ R322, 26 > CPSW_RGMIT_TXC  (23) VDDA 1V8
RGMII_Tx_cTL 18 5> GPSW_RGMI_TX CTL  (23) FLt
RGMII2_RDO CPSW_RGMI2_RDO  (24) 1
RGMII2_RD1 CPSW RGMIZ RD1 (24
RGMII2_RD2 CPSW RGMIZ RD2 (24
RGMII2_RD3 CPSW_RGMIZRDS  (24)
AA20
RGMII2_ RXC [ CPSW_RGMI2_RXC (24)
RoMIZ RX OTL P8« cPSw_RGMIZRXCTL  (24)
RGMII2 TD0 972 CPSW_RGMI2TDO (24
RGMII2_TD1 [AAlE CPSW RGMIZ TD1 (20
RGMII2_TD2 [ty CPSW_RGMIZTD2  (26)
AGMI2_TD3 CPSWRGMIZTDS  (26)
CPSW_RGMI2_TXC_R
Ramiiz_Txc B, S 0 TR Bst Es CPSW_RGMIZTXC  (24)
RGMIi2_TX_CTL |12 > CPSW_RGMI2_TX_CTL (24)
at

1208

CLOCK BUFFER FOR SOC AND ETHERNET PHYS

VCC1V8_CLKBUF

VCC1V8 CLKBUF

R33
10K

VCC1V8 CLKBUF

6

w7
@) okouto H>——doikn 8§ 2 1% SoC_CLKIN
g ZE 1% CPSW _RGMIT ETHI OLK  (23)
o PSW RGMIZ ETH2 LK (24)
! 228 1% CSIREFCLK  (38)
&
TRICTI04PWR
D-Note:
DNI SOC_CLKIN series resistor when
< crystal option is used for SOC clocking
DGND and SOC clock output is used for clocking

the peripherals

Designed for Tl by Mistral Solutions Pvt Ltd
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12C BUS BUFFER

VCC3V3_XDS

s g 40-PIN TEST AUTOMATION HEADER

VCCB XDS _TA . 617 3

Q
<

CC3V3_TA

0.1uF C408 | [0.4uF
16V 16V J23

DGND RS03 &, R502 cagy | cas2
DGND 47K < 47K
01F [ 04uF
Er 16V 16V
SoC_2C1_SCL SCL_XDS TA SC_2C1_TA SCL omnl
(142230404142 SoC_o1 sOL W PCLSEL 2 1gq, < @ sop [ - XDS 13 Ret2  SoC 1201 TA S o
SoC_I2C1_SDA S ¢ SDA XDS TA SC_2C1_TA SDA
(14,22,39,40,41,42) soc_iect spa <Qy——EELER S hgpn S S gons 2 — oE Bo13 N DGND *—g
O
5 a fomny
2 BUF_BOOTMODE 12G1 SCL (28 VoGava_TA bt
Re1 ;. I2
[ TCASSTTOR AAHEELO) BUF_BOOTMODE 12C1 SDA  (28) *a
O
DGND 18
DGND R543 0 RSS9 & Rs27 RS31 & RS48 & RS30 § R547 & Rs4s e
47K 9 47K < 10K 10K < 1ok < 10K < 10K S 10K 2o
St
jomr
jom=n
; ; 5|
XDS110 Configuration TEST POWERDOWN
(11,1328)  TEST_POWERDOWN ESTPORZN
Mount : R614, R615, R616 (2842)  TEST PORZn TEST WARVRESETS
Demount: R612, R613, R617 (2843 TEST WARMRESETn |
TEST GPIO1
(2843 TEST GPIO1 TESTGPT
2840)  TEST GPIO2 ST
e T TEST-GPIOZ
(2729 TEST GPio %A
(27.28)  TEST_GPIO4 SoC_12C1_TA SCL Asas o >3]
. ;. R549 E
(27.28)  BOOTMODE_I2C SCL ——— - Bsio &
(2728)  BOOTMODE_I2C_SDA < R551 0E
D-Note:
Processor I0s connected to TEST
AUTOMATION ONNECTOR are not fail-safe. 3
No external input shall be applied when
when Starter Kit/EVM is not powered-up.
DGND DGND

CON_FLEX_40X1_FH12A-40S-0.55H

Silk: AUTOMATION HDR

Internal/
SIGNAL NAME DESCRIPTION Direction WRT CTRL External

VCC_3V3 MAN VCC3v3 TA PU/PD states

inMin = OUTPUT
VinMin 4.75v M TEST_POWERDOWN Used to Power down the EVM External Pullup

VinMax = 24V

Vout = 3.3V @ 0.5A OUTPUT
TEST_PORZn Used to Reset the SoC PORz External Pullup
TEST_WARMRESETn | Used to Reset the SoC Warmreset OUTPUT External Pullup

VCC3V3_TA Il
Pas
Rs77 DN TEST_GPIOL Used to Generate the interrupt on OUTPUT External Pullup
SOC_GPIOL_23 Pin
N
SILK SCREEN : vCC3
TEST_GPI02 Connected to IO Expander to Communicate with SOC OUTPUT External Pullup
DGND = o . TEST_GPIO3 Used to Enable the BOOTMODE Buffer OUTPUT External Pullup
DGND
Normal Mode SLEEP = HIGH
Sleep Mode SLEEF = LoW
TEST_GPIO4 Used to Reset the Bootmode I2C IO Expander OUTPUT External Pullup
DGND
" " " Titl TEST AUTOMATION
Designed for Tl by Mistral Solutions Pvt Ltd te ST AUTOMATIO
%TEXAS [P S‘%{ JEee—
INSTRUMENTS MISTRAL
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BOOT MODE BUFFERS

D-Note:

BOOTMODE 10 EXPANDER VeoaaTA Voo ava svs
VCC3V3 TA
casz] [0.4uF Caa3] | 0.4uF
16V 16V
D-Note: vCeaya TA
Rag0 Add additional decap. Verify
1ok and terminate unused IO0s &{ }% DGND DGND
TCAG424 EXP_INT DEND
~| &
uio 5l & U101
SYS_BOOTMODE? Pa—
SYS_BOOTMODEO P BUUTMODES 4| Al § B8 B
~FOOTMODET PO Q& 7 BOOTMODES R g 8o e
BOOTWODE: POl 2 G P20 g5 X BOOTWODET A3 SS B3
BOOTMODE Po2 P21 79X BOOTMODE A B4
BOOTWODET Po3 P22 oo BOOTMODE As 85
BOOTMODE? Po4 P23 51X BOOTMODET A8 86
BOOTMODES PoS P24 155X BOOTMODED 10 | A7 87
&1 Pos P25 55X a8 B8
— PO7 P26 54X bR 2
Rago 10K 10_EXP_ADDR 2 P27 X — DR gag
ADDR SYS_BOOTMODES BOOTMODEON 22| — 222 o
28 P10 g BOOTVODE: —E 90k 556 &
DGND (2628)  TEST GPIO4 ))———————"W RESET P11 7 ~BOOTMODET
BOOTMODE _I2C_SCL 29 P12 17 BOOTWODETT TPl 8] sn7aavceT245RHL
———————=saL P13 55 “BOUTWODET
BOOTMODE I2G_SDA o | on jerymry BOOTMODET DIR=H:A->B
- | 5 BOOTWODETZ -L:B -
ToAB424_EXP_INT ) g pig 12 oD DR=L:B->A
- NT P17 OE = H: output = Hi-Z
o o TOAG421ARGIR DGND
12C ADDRESS: 0x22 | ©|
2628)  BOOTMODE_I2C_SCL @022442)  PORZ_OUT A
! o DGND
(2628)  BOOTMODE_I2C_SDA (19,.20,21,23,24,38,39,40,41,42) RESETSTATz BIZL A OE
TEST_GPIO3
(26,28) TEST_GPIO3 ) =
D-Note:
Connect bootmode configuration pullups to VCC_3V3_SYS D-Note:
DoNote: when test automation is not used on the custom board

VCC3V3_TA supply is used to support test automation.

Connect bootmode configuration pullup resistors to

SoC_DVDD3V3 on the custom board design when test

automation and buffers are not used.

Silk: BMODE 0-7

VCCaV3 TA

tion is to not
leave any of the bootmode
pins unconnected (open)
including the reserved pins.

SWITCH ON = LOGIC 1
SWITCH OFF = LOGICO

sw2
416131160808

Silk: BMODE 8-15

Va3 TA

swa
416131160808

o] ©
SYS_BOOTMODEO SYS_BOOTMODES
“BOOTMODE: “BOOTMODETY
“BOOTMODE; “BOOTMODETT
BOOTWODES BOOTMODET
“BUDTMODES “BOOTMODET
_BOOTMODES “BOOTMODETZ
BOOTWODE? BOOTMODETS
g
E EEEEEEER
(2|3 ||| 2| |2 85828582
||| |||

DGND.

DGND

Bootmode buffers are optional VOC3va TA VCC_3V3_SYS
for the custom board
Ces7l jo1E 4 Cas6| [0.1uF
16V 16V
DGND DGND
use _| gy
VCC3V3_TA
SYS_BOOTMODE1S 3 o
BOOTMODE?  (32) BOOTWODET 4] Al § &8 81 BOOTMODE1S  (32)
BOOTMODES  (32) “BOOTNODET A2 o 99 B2 BOOTMODE14  (32)
BOOTMODES 32) R480 ~BOOTMODET A3 > 882 B3 BOOTMODE13 32)
BOOTMODE4  (32) 0K BOOTMODETT Ad B4 BOOTMODE12  (32)
BOOTMODE3  (32) BOOTWODETD A5 85 BOOTMODET1  (32)
BOOTMODE2 32) " BOOTMODET A6 B6 BOOTMODE10 32)
BOOTMODE!  (32) BOOTMODEE 70| A7 87 BOOTMODES  (32)
BOOTMODEO (32) A8 B8 BOOTMODES (32)
— DIR = o @
588
BOOTMODEON 2| — 222 o
— — ¥OE 660G
ol
=[=[| | SN74AVCET245RHL
DIR=H:A->B
DIR=L:B->A
OE = H: output = Hi-Z
DGND
SYSBOOT_BUF_ENz VCC3V3 TA
VCC3V3_TA
C142| |0.1uF
16V
Rag6 o DGND
10K U4s
00T _BUF_ENz

J16

TEST_GPIO3

HDR_1X2

DGND

1. Dip switches are used on the SK for ease of configuration.
DIP switches are optional on the custom board. A pull-up or pull-down

resistor can be used to set the bootmode configuration.

for pull-up and pull-down resistors for the bootmode pins that have
configuration capability.

2.

When DIP switches are used on the custom board,

ESD protection may be required if the DIP switches are expected to be
configured in an uncontrolled ESD environment.

3.

When DIP switches are used,
to 47k and 2K (1K)

for alternate functions (output).

BOOT MODES SUPPORTED

1. OSPI

2. MMC1l - SD CARD
3. UART

4. eMMC

5. ETHERNET

6. USBO DFU

7. USBO MS

Provide provisions

provision for an external

reduce the resistor values used for the divider
ohms to optimize the current draw in case the IOs are used

SN74LVC1G0BDBVRES

10K

DGND

FAQs FOR REFERENCE TO IMPLEMENT BOOTMODE CONFIGURATION (WITH BUFFER OR WITHOUT BUFFER):

https://e2e.ti.com/support/processors-group/processors/f/processors-forum/1391522/fag-am625-am623-am644x-am243x-am62a-am62p-am62d-ql-am621---bootmode-implementation-without-buffers

https://e2e.ti.com/support/processors-group/processors/f/processors-forum/1414148/fag-am625-am623-am644x-am243x-am62a-am62p-am62d-ql-am621---bootmode-implementation-with-buffers

)
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D-Note:
Please follow SK-AM62P-LP
implementations for latest
updates on XDS110
P89
oNI
e) XDS_USB_VBUS VCC3V3_XDS
U105 SILK SCREEN : VCC3VI_XDS
SILK SCREEN : XDS_USB_VEUS uaze
1 3 10
1 N1 outt voD GNDA
23 Nz ours F— VoD ¥
ca7o RS0Z, s AOE 8 5 Rags Cass Ca1 Voo GND
; EN NRIFB 51K C469 ——C483 I=C147__C156 ___C150 _ G166 Voo oo [s
0 D8 220F o 7 mpr e TuF S1uF T O1uF [ 00TuF T 0T T 00T
— ciss TPDIE10BOSOPYR 25v 2 gne % zsv 1oV 1oV oV | 2sv 257 VoD GND |5
S 5 g VoD GND 1z
o SR P von GND
_ DéND TPS79601DRER DEND oo
Ra87 ~7
30K DGND 01| VOO DGND
T
25| VOD
——=voo
ilk: 7 8
Silk: JTAG DGND DGND DGND VDDA
VDDC_1v2 o00
715
G167 Ci64 oe
uF 001uF 68
o 18 10V 25V VBAT =
) o= TMMC1294NCPDTTAR
X vBUS [ DS USE DM 4
SH3 & 3 DS_USB_DP DGND
7] oo ?E 3 DS _USB D 7
I 5
@ _GND R20; 499E 1%
602
“l 0.10F
4 50V
c 144
CON_MUSB-B 5 F 0.1uF
utis, 7 16V VCCava XDS
'3 226 DEND
A 5 DGND
4
c15] [on *— 101 $ 103
112KV 216, 2 104 5
. R233 R234
T\ N4 TPD4EOD4DRYR | T3R Y05 USE 1D 47K 47K
XDS SHIELD DéND 3 | % B204, DN
[F— X541 PAOUORX PBO/USBOID |98 AisE 10 1% NN SpsusEveus—
V3 X—35 PAIUOTX PB1/USBOVBUS g1
(29)  XDS110 TCK PA2ISSIOCLK PB2/12C0SCL [-g3—X 143) [0.10F XDS110_EMUO
o (@ XS0 TS PB3I2C0SDA a7 v st Qpeoame @
(29)  XDST10-TDO To PB4/AIN10 155 % s XDS110.EMUT  (29)
(29)  XDS110_TDI T PBS/AINTT [ oD
VOCaV3 XDS (29)  XDST0_TRST# PAG j
x40 pa7 PDO/AINTS [
5 TMAC129 TCK 1 PDI/AINTA [5—X
ol Thes & TWACTZI-TI: PGOTCK/SWOLK PD2AINT3 [
o of g 5 g 9 TP83 < TWATTZI_TDT PC1/TMS/SWDIO PD3/AIN12
IS S A T ¢ TWACTZI_TD ol R238
éND O 25| PeITROISWO 23§ R240 20K 1%
1
s v %2 Peocts “ h
XDS_GPIO1 1 BUF_TEST GPIO1 5| PCEICO+
(2543 TEST GPiot (R AANAEESEOL 21y g, — 2 pc7ic0 Vi
XDS_GPIO3 s BUF_TEST GPIO3 «
(2627)  TeST Ry (—PUBLANAQE TDSEFDE 4,y o p2 X2 PEojANg DGND
XDS_GPIO4 6 5 BUF TEST GPIO4 X—i5| PEVAIN2
(2627)  TEST.GPIo4 KPMBZAANAE DRI 8,y 3 *—3 peaiaint . 1500u0F [F—
XDS_PORZn BUF_TEST_PORZn 225°| PEY/AINO N T
(2642)  TeST popzn (PAIZAANAE DSTOREL B,y anp2 153 PEa/aINg n
™ 0f XDS_WARMRESETn 10 11 BUF_TEST_WARMRESETn > Pes/AING - |
(2643 TESTWARMRESETn G Ao T sy A BUF_BOOTMODE_I2G_SCL 49
aios 0E_XDS_POWERDOWN 2 13 BUF_TEST POWERDOWN —BUFBOUTWODE 2G-SR 80 P60
(111326 TEST PowERDOWN (—PIMANAE SOSTOREROTE 1216y 5 6 PG RS25 R522 R518 R514
SN74LVCO7ADGVR | D-Note: [PRLLH PN vl By DGND  DGND 1K 1K K
Pull-ups (R548, R486, R527, * M by PK2/AINS [-57—X v
R547, R546, RS31 & R530) 1 PK3/AINTS [ag—<
referenced to VCC3V3_TA (26)  BUF_BOOTMODE [2C1_SDA PLO PK4
R (25 BUF BoOHODE EC1 Gt (5 g Pl PKs
s | PL2 PKG
DGND automation header JORETN oy PK?
VOC3Y3 XDS  VCCaV3 XDS fom cm i puo |-Z8_ BUF_TEST_POWERDOWN
VCGaV3 TA  VCC3V3 XDS XDS_USB_DP MO |77 BUF_TEST_FORZN R231 < R230 R229 < R
DS_USB_DW ::tg/gg:gg; ::m; BUF_TEST. HMHt ETn DNI < DNI DNI < DN
b R493 A A AONI . > )
o {lone Cas4 | |o1uF Rag4 107 M3 BUF_TEST_GPIOT e PMIC_WDOG_DISABLE (13 | i v
16V 1K 1% %108 | PNO PM4 BUF_TEST_GPF
- Fo0| PN Pus BUFTEST-GPIOE
o 7 BUF-TEST-GPIOF
DGND _| vz DGND g T10] 0N s TESTT
XDS_GPIO2 BUF_TEST GPIo2 X712 PN4
(2640)  TEST Gploe (—BELAAANE T g 2 < oA 121 bNs PPOC2: 8 X VOC3V3 XDS vecsys T ~
. & g 9w P10 Ragt 5 PP1/C2- 7103 DGND
TP104 10K %6 PQ0 PP2 704
o ek GPIO2 BUF_EN e e 0
2 27 106 cas2 cast i
k] %oz PQ3 PP a7k & 47K P 010 Sets the unique ID of the Debugger
2 Pa4 6V 6V
VCCava XD TXS01020QER DGND
DGND DGND
use 7| %
BUF_BOOTMODE _I2C_SCL N A
s . oéND VoGV xos IoUr BOOTMODE RO SCL 2 F T Te T (o7 MU\ R8sy moomuone posoL  (a62n)
BUF_BOOTMODE [2C_SDA S 9 Y 476
3lspan > > soas 2D AABIE (0 BooTMODE 120_SDA  (2627)
R239
47K veeava TA 5
EN )
o’ XDS_RST 70 e 9 XDS_VREF] [ TCAgST7OR
S B i = e 2 W
4| WaRE EE =
08¢0 88 54 ) BOOTMODE _[2C_EN
Osct 89 0SCO ENORXIP [8a—X e, DD
0sG1 ENORXIN [ 3
66 57 5
€14 o34 xosco ENORXOP |5 = Rz
*—211 Xosc1 ENORXON 22X
<~ 59 TN4040B25IDCKR
p&ND RBAIS
TMAG1294NCPDTT3R o
R232
487K 1% N
C . " " Tifle  XDS110 DEBUGGER
14§ D;GND Designed for Tl by Mistral Solutions Pvt Ltd
D&ND
%TE(AS P s‘%‘ PROC135B
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SOC JTAG INTERFACE

VCe_3y

V3 SYS

R537
10K

R326, 22E 1% 500 1D
TDO [Fi5 TRSTF
TRSTN

an
CAD Note:
Place the JTAG interface pulls close to the jgﬁs
processor JTAG interface pins
Follow pin connectivity requirements section
of processor-specific data sheet for connecting
the signals when not used

DGND

VCC_3V3_SYS
VCC_3V3 SYS
Casg
0.1uF
6V
Rag8 DGND
10K UL
SEL XDS110_ INV SEL XDS
(3)  SEL_XDS110_INV -~ = 2y, ot SELDE SELXDS
SN74LVC1GO4DCKR
DGND
VCC_3V3 SYS VCCaV3 XDS
XDS110 DIR
ca73 Cag1
0.1uF 0.1uF
Rs17 16V 6V
10K DGND DGND
[UEEE I
< a
SEL XDS
DGND or 8 8 ToE =
SoC_TDI 2DR = > 20E X
(@)  SoC_TDI —SoU ok mes e 17| 1Al 181 XDS110.7D1  (28)
(30)  SoC TCK —Ser s AR T 182 XDST10 TCK  (28)
(30)  SoC_TWS oCTRSTH 2A1 = o 281 XDST10TWS  (28)
(30)  SoC_TRST# 222 B 9 am2 XDS1O_TRST# (28
535
o o] SNT4AVCAT245RSVR
XDS110_DIR=H:A->B ~
XDS110_DIR=L:B->A DGND
OE = H: output = Hi-Z
VCC_3V3 SYS VCCava XS
L car7 L car9
0.1uF 0.1uF
6V 6V
DGND DGND
ut0s_| o
SoC_TDO
(30)  S0G_TDO =0 2l S 8 el > XDS110.T00  (28)
2 g 3 e
ﬁ z =
4)—
DGND & o DGND
SEL XDS <]
SNT4AVC2T244DQMR
DGND
VCC_av3_SYS VCCava XS
L ca78 L cag2
0.1uF 0.10F
6V 6V
DGND DGND
utiz”| ®
SoC_EMUO 2 < = 7 XDS110_EMUO .
o goEme S — 200 & 8 81 & SSTET Y Kosiio ELe 29
(30)  SoC_EMU1 A g g e XDSTI0_EMUT  (28)
SEL XDS110_ INV 5
———————¥% o 2
<]
TXS0102DQER
DGND

Designed for Tl by Mistral Solutions Pvt Ltd
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cTI20 JTAG BUFFERS

D-Note:

Add provision for external ESD protection to provide system level ESD protection,

when an external connector is used for debugging. Follow the Pin Connectivity
Requirements table for connecting the required pulls for the SoC JTAG interface.

Add test points and external ESD protection,

when JTAG connector is not used.

VCC_3V3_SYS
C472 C471 D-Note:
l"s‘\;f 0.1uF o TRSTn is the reset to the processor JTAG logic.
For normal processor operation, this is pulled low,
and thus the JTAG remains in reset as it is not
VGG 3V3 SYS being used. When an external JTAG pod is
DGND connected, the pod will eventually drive the
u o) C151 }% TRSTn signal high to release the JTAG logic
- = 6 from reset and enable a JTAG connection.
)
JTAG DIR 4 SEL_XDS110_INV
1 5110 8 8 IOE 75 + DGND
S0C_TRST# & 20IR 20E 5 JTAG TRST# Ve ava sYS e
29)  SoC_TRSTH 0T 52922 1% 7 | IA] 181 e JTAG_TCK -
29)  SoC_TCK T SocTWMs NV A2 182 43 JTAG_TH: JTAG_TMS 1 2 JTAG_TRST#
(29)  SoC_TMS St 9| 2A1 g § 2817 JTAGTOT JTAGTOT 3 3 JTAG_TDT
(29)  SoC_TOI 22 2 2 =2 Rs52 5
5 G 47K JTAG_TDO 7 SEL_XDS110_INV N .
SN74AVCAT245RSVA | ] JTAG_CTLHTCK ) IT— D> SEL XDS110NV  (29)
= - R524 11 R567
DGND 10K JTAG_EVU 13 JTAG_EMUT OF
(42)  JTAG_EMU_RSTn & JTAG EMURSTD_ 18
JTAG_DIR=H:A->B i HE
ITAG_ DIR=L:B->A A A 0
OE = H: output = Hi-Z v DGND
HDR_2X10 p&ND
CAD Note: 5ilk cTI
Buffers U114 and U122 need to be placed closer to the cTI - 20 pin connector J19
VCC_3V3 SYS to reduce the stub length of the JTAG signals.
€501 C506
01F | oF
16V 16V
DGND
ut22_
S0C_TDO JTAG_TDO
(29)  S0C_TDO H—= 2Ia & 8 1S ~
A2 3 3 B
Ea
DGND o DGND
10NV —HoE 2
[
] SNTAAVC2T244DQMR
DGND
C463 C465
0.1uF 0.1uF
16V 16V VCC_3v3 SYS
JTAG CLOCK BUFFER o0
VCC_3v3 SYS VCC_3v3_SYS ute_|
SoC_EMUO 2 < o 7 JTAG_EMUD
st (29)  SoC_EMUO éé OC_EWUT 1A S 8 Blfg JTAG EWUT
RS04 (29)  SoC_EMU1 A2 g g e
oK SEL_XDS
DEND - 29)  SELXDS P S 2
U107 z
SEL_XDS110_INV <
JTAG.TCK _R499 33E 4 | TXS0102DQER
SN74LVC1G32DPWR R519
100E_1% DGND
C474
8.2pF
25V
DGND
VCC _3V3_8YS
Cag
DGND
SEL_XDS110_INV
JTAG CTI RTCK __ psgp e 4
JTAG cTI_TCK
SN74LVC1G32DPWR
DGND
Title JTAG 20 PIN cTI CONNECTOR AND BUFFERS
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FT4232_USB_VBUS
FT4232 UART TO USB BRIDGE
LS o SYS VCC_3V3 SYS | VCC 33 SYS
E i Cag
ER CAA— SevF
3| *
- RS61
ilk: DGND 10K RS58 R775
Silk: UART VPHY_3V3_FT4232 VCC_3V3 FT4232 VPLL 3V3 FT4232 VCC_3V3_FT4232 utig 47K 47K
@
— 8
FL14 1208 FL1S 1208 e 3 c
FT4232_SOC_UARTO_TX_3V3 T~ 5 | 20E ol
DGND 1 2 1 2 _SOC_| TS 1 181 SOC_UART0_TX_3V3 (42
7 FT4232 SOC_UARTO RX 3V3 T 13 1B2 )
7 == 486 BLMI5PX121SZ1D G494 BLMISPXT21SZ1D 2281 & SOC_UARTORX 3V3  (43)
* 1 4 0.1uF 0.1uF 2z
s 3 VBUS [—FTa232 USB DM 1 50V 50V °
s " D- 3Tz UssOr ~7
7 _ bl N DGND s 9 DGND  RS60
N = DGND DGND 10K
@ SN74AVCAT245RSVR
| con_mussB, DGND
D-Note 7
VGC_1V8_FT4232 Follow SK-AM62P-LP for latest DGND Sénd
- FT4232 implementations
o o VCC_3V3 FT4232
FT4232_USB_VBUS use 1
5 g TPD2E00iDALR CAN_10_3V3 | CAN 0 3v3
veo eno VCC_3V3 FT4232
L10805H151R-10 Vvee GND a8
replaced o
(ef£t cor z 1 avF
o DGND
——cs78 o o o g DGND Rs23 R773
0.1uF ad a8 g a8 utio 47K 47K
50V c
C EFREEEE
™ L FT4232_MCU_UARTO TX_3V3
DGND UART SHIELD ~ DGND FT4232 WCU_UARTO_RTS 3 MCU_UARTO TX 3V3  (34)
VPHY_3V3_FTe232 VPLL_3V3 FTe232 FT3232 WCU-URRTU RX MCU_UARTO RTS 3V3 (34
= _— MCUUARTO RX 3V3  (34)
oo L DT TE MCU_UARTO_CTS 3V3 (34
DGND =2 Rs20 9
VPLL_3V3 FTe232 oK
Gago veo ava Frazse  uss | of sislzl  glskig SN74AVCAT245RSVR
R2gs 470F > - www 0000
10K 1% 10V r 7 zeae  288° 6 FT4232 SOC_UARTO RX 3V3 ~
50 T T 560 88 ADBUSO H7—FT7z32 SOC UARTOTX
VREGIN oS 5858 hpeusi DGND DGND
FT4232 RESET 4 ADBUS2 g~
= DaND 9 vReGoUT ADBUS3 57X
ADBUS4 |55
FT4232 USB DM 7 ADBUSS |55 VCC_3V3 FT4232 VCC_3v3 S8
& s T
01F VCC_3V3 SYS VCC_3V3 SYS | VCC_3V3 SYS
6y FT4232 USB_DP 8 26 FT4232 SOC_UART1 RX 3V3
oP BDBUSO [—7—F 12237 SOC_URRTT TX 3V5 ———
BDBUS1 [5g— FT4232 SOC_UARTT CTS 3V3 —
DGND 28 _SOC_UARTT CTS cs02
4 FT4232 REF BDBUS2 [~9—FT2232 SOC UARTT RTS 3V
RS53 12K 1% 6 | ner 8DBUS3 [Hg— e AL SevF N
__ FT4282 RESET 14 | ees BDBUS [755 X
DGND RESET BDBUSS 733 % DGND R570 R776
BDBUSG [54—X urzs V| 47K 47K
BDBUST [~ —X
FT4232 WKUP_UARTO_RX_8V3 83 c
CDBUSO URRT T g g
FT4232: 5V to 3.3V@500mA LDO FT4232 EECS 63 CDBUST FT4232 WKUP-ORRTU-CTS FT4232_SOC_UART1_TX 3V3 i =
| EEcs gggﬁgg FT%: KUP_UARTO_RTS FT4232_SOC_UARTT_RTS 1a] 187 Zgg,ﬁ:;;:,gg 1331!
FT4232 EECLK 62 FT4232_SOC_UARTT RX_3V3 1 87
S —— == T CDBUSA [z—% FT4232 SOC_URRTT CT Ak I SOCUARTI XD (37)
FT4232 EEDATA 61 CDBUS5 25 X — — 282 S 2 SOC_UARTI_CTS  (37)
FT4232_USB_VBUS VCC_3V3_FT4232 EEDATA CDBUSG 253 VCC_3V3 FT4282 © ©
CDBUS7 [——X <~ Rs6s
U2t C148] |18pF. 2 FT4232_MCU_UARTO_RX_3V3 DGND = € 10K
i oscl DDBUSO FT4232 WOU_UARTU_TX 3V3 soc_uartt
6 1 opBuSt FT2232_ WCU_UARTO_CTS 3 N SN74AVCAT245RSVR
N out = poausz F 12237 MU UARTU-RTS Los
4
. 12.000MHz DDBUS4 87— 150080575000 o
cao7 3 [ N N7 DGND
5 o NRFB 220F C149] |18pF 0sco DDBUSS 755 N DGND
* NG 2o 25v 50V DDBUSG |59 %
[ 13 DDBUS7 [—>—X -
) 504 TEST N o pummn |80 FLPWREN' Raos 220E
TPS73533DRVRA 0.010F DGND 58838858 SUSPEND |28
25V 22222222 G SUsPEND
DEND 56655558 2
DGND FT4232HL 5| 2|
VCC_3V3 FT4232 CAN_IO_3v3
DGND
CANIO 3V3 | CANIO 3V3
Joe
7 Ca93
DGND 0.10F
16V
Rs41 H
DGND of 10K RS35
utig 47K
3
EEPROM ReNote - g
VGG 3va Frazse Verify the implementation with AL ML I WKUP_UARTO.TX 3V3 (32
A the device manufacturer FT323 WKOP-URRTOFX 0 WKUP_UARTO RTS 3Va  (32)
FT2232 WRUP-UARTU CTS 3 o WKUP_UARTO RX 3V3 (2]
VoG 3va Frezan 2] WKUP_UART0 CTS 3Va  (32)
& [
N4 e
a1 [0.1uF DGND s 2 RS540
50V 10K
R508 SN74AVCAT245RSVR
10K o
113 DGND
FT4232 D0 ms13 . . ok FT4232 EEDATA 3 o FT4232 DO
ol g Do DGND DGND A
FTiZR EEOK 2| >
6
FT4232 EECS NC1 [
es g Ne2[ X
2
930CA6B )|
. . " Tifle  FT4232 UART TO USB BRIDGE
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D-Note:

Open-drain output type buffer I2C interfaces have
slew rate requirement specified when pulled to 3.3 V.
An RC is used to limit the slew rate

D-No

The only LFOSCO register bits that should be changed by the

customer are BP.

_C, PD_C and CTRLMMR_WKUP_LFXOSC_TRIM[18:16],
where PD_C is reset (0) to enable the oscillator and the
BP_C bit is only set (1) to place the oscillator in bypass

mode when using an LVCMOS clock source. The

CTRLMMR_WKUP_LFXOSC_TRIM[18:16]

bits are set based on the

actual capacitance load applied to the crystal, as defined

SOC WKUP DOMAIN

D-Note:
WKUP_CLKOUTO is a buffered
output of the high frequency

by the Load Capacitance Equation. The load capacitance range
of the crystal will be half of the recommended capacitor
value range, since they are connected in series with the

D-Note:

oscillator (HFOSCO, 25MHz)

uteN
VD00 MoG V12 S SoC_RGMIMDC  (2324) available after reset as default
via output.
MDI00_MDIO -0 s0_RGMIMDIO (23.24)
WKUP_LF Xt
WKUP_12C0_SCL |12 >)  PMIC_WDOG_TRIGG (13 UP_LFOSCO.) ca5 } Lot
WKUP 12C0_SDA [— X
B10 . -
WKUP_CLKOUTO : >)  HFOSCO_CLKOUT 82K (18) '68KHz 2
wiUP_LFosco_xi |2 ECS=.327-9-34005TR
A9 o
WKUP_LFOSCO_XO
WKUP_UARTO_RTSN [-S8—————) WKUP_UARTO RTS 3va  (31)
WKUP_UARTO_CTSN [ WKUP_UARTO CTS 3v3  (31) -
co
WKUP_UARTO_RXD  WKUP_UARTO_RX 3V3  (31) WKUP LF X
WKUP_UARTO_TXD [FE0———————>) WKUP_UARTOTX V3 (31) UP_LFOSCO_X0 | _ca } 1
PMIC_LPM_ENo [212 PMIC_LPM_ENO (1)
DGND

D-Note:

Addition of Series and Parallel resistors.

Refer to the
processor data sheet for the recommended circuit configuration
for pre-production boards and production boards.

D-Note:

Connect PMIC_LPM_ENO signal from SOC to PMIC EN through a
pullup placed near the PMIC input pin through a OE (ohm)
eries resistor for isolation. DNI the series resistor
when partiallO functionality is not implemented. If (he
application will not use any of the AM62 low power mode

then the PMIC_LPM_ENO does not have to be connected to The suzc.

crystal resonant circuit.

D-Note:

WKUP_LFOSCO has limited

use case. Populate OE (ohms) to
ground XI when LFOSCO is

not used. Refer to the

SoC datasheet.

D-Note:

S0C I0 buffers used for GPMC interface signals are disabled
during reset. The required pulls for the interfaced signals
are provided on the GPMC interface card

SOC GPMC INTERFACE

SOC I0 buffers used for GPMC interface signals are disabled
during reset. The required pulls for the interfaced signals

are provided on the GPMC interface card

D-Note:

Shorting of multiple boot mode inputs (IOs)
together is not recommended or allowed
since the I0s have alternative functions
that could be configured after booting.
Shorting the boot mode pins directly to VCC
or ground is not recommended. Connect each
of the boot mode pins through separate
resistors. Choose the boot mode resistor
value based on the use case (10K or

18F.

(13 VSELSD.SOC <« RI71\ \ ~OE Nz

GPMCO_CLK

PRO_PRU0_GPOO N2
Nzo | GPMCO_ADO

D-Note:

Delete or reduce the series resistor value to OE (ohms) when buffers are not
used. The series resistors can be used to isolate the alternative function
for testing the bootmode configuration.

BOOTMODE PINS

Signals

from Bootmode buffer

RAS 1K PRO_PRU0_GPOO

(27)  BOOTMODEQ

PRU_PRUD_GPOT

(27)  BOOTMODE1

(27)  BOOTMODE2

(27)  BOOTMODE3

(27)  BOOTMODE7

E:
E:
g
d
Bl

PRU_PRUD_GPOZ

(27)  BOOTMODE4

1® SoC_VOUTO_DATA16

(27)  BOOTMODES

GC_VOUTD_DATAT

(27)  BOOTMODE9

GC_VOUTD_DATATE

(27)  BOOTMODE10

BRIV
o]~

9C_VOUTU_DATATS

(27)  BOOTMODE11

1K SoC_VOUTO_DATA20

(27)  BOOTMODE12

oC_VOUTU_DATAZT

oC_VOUTO_DATA:

PRI
/o~

G0_VOUTO_DAT/

(27)  BOOTMODE15

D-Note:

Connect SYS_BOOTMODE signals (output) from
BOOTMODE configuration resistors and switches
when bootmode buffers are not used

D-Note:

similar).

D-Note:
LVCMOS IO buffers used to implement
GPMC interface are off during reset

—PRU_PRUUGPO7 P21 | GPMCO_AD6
~SoC_VOUTODATATE P2z | ) Al
(1) SoC VOUTO DATAtG Yy SOCVOUTO DRTATE —pap | SPMO0 D7
(41)  SoG_voUTo DATAI? S SSETOITLRIT RIS | i iCo ADs
(41 SoCVOUTO DATATE SS———SeCTOUTODATATT g0 | G2MG0-AD0
(41)  SoC_VOUTO DATAIS S5 S0 Pere 122 Gpyico api
(41)  SoG_VOUTO DATA20 55— DATAZT—Ra| GPMCO_AD12
(41)  SoG_VOUTO_DATA2 o 21 Geuco AD13
(41)  SoC_VOUTO DATA22 GPMCO_AD14
(41)  SoC VOUTO DATAZ3 GC_VOUTO_DATA T21 | Chumco_AD15
(33 EXP_GPIOO 41 M GPmco_csio
(3)  EXP_GPIO0 a2 GPMCO_CSN1

(38)  SoC_l2c2 SDA <O

and after reset until the host @) MCASPIAXR2_BUF
configures the interface. The 2o User B hte (39 EXP.GPIOD 32
recommendation is to add pulls for To User Exp har (40)  MCASP1_ACLKX_BUF <

memory interface signals that can
float. The required pulls for the

GPMC interface signals are added on @)
the GPMC interface add-on card.

D-Note:

When the boot mode isolation buffers are not
used, connect the boot mode configuration
resistors directly to the SoC boot mode input
pins. Connect the SoC bootmode signal used for
alternative function to the attached device
through OE (ohms) for isolation or testing.

- 1. 1k resistor at the output of the buffer is recommended when the bootmode

pins are used for alternate functions to limit the buffer current

2. When bootmode isolation buffers are not used, connect the bootmode
configuration resistors directly to the SoC bootmode input pins. Connect the
S0C bootmode signal used for alternate function to the attached device

through 0E (ohms) for isolation or testing.

R-Note:

Series resistors are used to
isolate the SoC BOOTMODE input
control logic after the BOOTMODE
inputs value is latched.

(33)  EXP_GPIO0_36

EXP_GPIOO_40/PRO_ECAPO_IN_APWM_OUT

&
<
(40)  MCASP1_AFSX_BUF §

(33 EXP_GPIOD 38
(33)  EXP_GPI0039 <
(40)  MCASP1_AXRO_BUF <
<

(33)  EXP_GPIO0_33

GPMCO_CSN2
GPMCO_CSN3

MCASP1_AXR2

S T S S LS
L9

GPMCO_BEON_CLE
M18

GPMCO_BE1N
GP100_40 K18

GPMCO_DIR
18 Gemco wAITo
GPMCO_WAIT1

K17

GPMCO_WPN
K19

GPMCO_WEN
L17

GPMCO_OEN_REN

ANE2A af

HDMI

McASP1
AUDIO

M.2 Wilink BT
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D-Note:
e ers ave ot during reset. A paratiol puli ie secomenied nesr USER EXPANSION CONNECTOR
to the attached device input that is being driven by the SoC IO (input does not float).
c D-Note:
U1l Any SoC IO that has a trace connected but not being
EXP_EHRPWMI B geron 10 Y .
MGASPO_AXRO |as——EXp s il do driven actively needs to be connected to an external
MCASPO MR | 816 SUCSPE DT Grro1 s, 500 5P 01 - pull. When adding pull is not feasible, ensure that the
@) f
MeAShO Akns €19 SPIZ] 500 SPi D0 & traces are routed away from noisy signals.
VCC3V3 EXP D-Note:
MCASPO_ACLKX T D|
MCASPO_AGLKR SOC _SPi2 CLK SOC_SPR_CLK  (37) Add-on boards are expected to take care of the
A20 REFCLKI R Hig o connection polarity for for the UART signals
MCASPO_AFSX |31 —SOC SPEZ TSI sp¥oiY < AUDIO_EXT_REFCLK1 (41) o A t R §
MGASPO_AFSR [ 221 —— — %i SOC_SPR2.CSO  (a7) g 8 (cross-over of RX and TX or other signals)
AMB2A74AVMSIANFRQ1 <
R-Note:
CAD Note: These supplies are off
R55 (Series damping resistor) should be placed closer to the SoC. by default. The supplies D-Note:
are controlled by the below Processor I0s connected to USER EXPANSION CONNECTOR [—
load switches and need to 4 - are not fail-safe. No external input shall be applied o
be enabled. 5 when the starter kit is not powered-up.
=
s Exp oe son (Y SeSlzL s §
(38)  EXP 1262 SCL  ((—20C-12C2.5C > [ Aot
(42 Exp_CLKOUTO 12 C EXPUARTS XD (42) Rz L
EXP_SPl2_CS1 3 EXPSPETIK EXP_UART5_RXD 42)
EXPSPR_CLK  (37)
(32)  EXP_GPIOD_42 g
(42) EXP_GPIO1_22 EXP_GPIO0_38 (32)
EXPLGPIO03S  (32)
42 EXP_SPIO DO EXP_SPI0_CSO0
(42) EXP_SPI0_D1 EXP_GPIO0_14 (34) - Tt
(42)  EXP_SPI0_CLK EXP_SPI0_CSO  (42)
EXPSPOCS1  (42) :
(10132242)  SoC_I2C0_SDA s SoG_12C0_SCL (10,13,22,42) EXPSPE T
(3)  EXP_GPIOO_36 e EXP_GPIO0 32 (32
@) EXPLGPI00_38 SR ERRPWRTE EXP_GPIOO_40/PRO_ECAPO_IN_APWM_OUT (34 required as per REL sheet
— — EXP_SPI2_CS2 A Ao Blanux
(37) EXP_SPI2 A
(40)  EXP_HAT_DETECT ST EXPSPR DO (37)
HDR_2X20
PEC20DAAN c|
Silk: USER EXPN
DGND DGND
le]
VCC_3V3_SYS VvCC_5v0
c182 C179
1uF 1uF
25V VCC3V3_EXP 25V VCC5V0_EXP
DGND Us7. DGND Us3.
4‘\2’ VIN vouT Al L VIN vouT Al B
& B2 C184 o C181
40)  EXP_PS.aV3EN 3 oN 2
3 o (40)  EXP_PS_5V0EN ’ @2 on & oo ol Res 47K OdF
TPS22902YFPR ] ]
R286 o DGND TPS22946YZPR @ DGND
R271
10K D-Note:
D-Note: 10K Load Switch is sized to
v Load Switch is sized t v source up to 150mA current
source up to 500mA current
DGND DGND DGND
DGND
R-Note:
The Starter Kit shall not be powered through the 5vV0 or 3V3 supply pins on the 40-pin User Expansion Connector
(the pins are output supply).
User Expansion Connector I/0 are not fail-safe and shall not be driven when AM62P Starter Kit is
not powered.
5V supply on User Expansion Connector can source 150mA max. A
3V3 supply on User Expansion Connector can source 500mA max.
: " . Titl USER EXPANSION CONNECTOR
Designed for Tl by Mistral Solutions Pvt Ltd °
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D-Note:
Open-drain output type buffer I2C interfaces have slew rate
requirement specified when pulled to 3.3 V. An RC is used
D Note: to limit the slew rate
MCU_I2C0
A pull-up is recommended for open-drain output D-Note:
type I2C interfaces, irrespective of the IO usage SoC IO buffers are off during reset. CAN_I0_3V3
or IO configuration. Refer to the Pin Connectivity A parallel pull is recommended near
Requirements table of the SoC datasheet. EO thedattac"‘gd ‘t’E"lgecl‘;g“t that is  p_yote: DOt e on cransit . |
eing driven by the So Y1 recommended crystal part number: ogic HIGH to 10W transition on this signa
i : 6! records a CANUART 1/0 Wakeup Event
(input does not float). Change the part number of Yl to o N
ABM11W-25.0000MHZ-8-D1X-T3 < ) . o o 3 R75 CAN_FD_WKUP_HDR_INH
Update DNI caps C305 and C303 to 12 pF (12)  ETH_CAN_INH_PRERE(
SOC - MCU DOMAIN o
K CAN_FD_WKUP_SW_INH (44)
"1 i
b
sH Re9 e . R76 TRI-BAD WITH RT3
E12 MCU_12C0_SCL_RG K SeCOLKN  (25)
MCU_12C0_SCL [5g- WCU_12C0_SDA_RC
MCU_I2C0_SDA MCU_0SC0_XI R71 A DN D-Note:
Mcu_spio_cik [B13 MCU_SPio_CLK Connect the 25 MHz crystal directly to the SoC XI and XO pins (no series or parallel resistors are recommended). The internal
A5 MCU_SPI0_DO -c L oscillator implements AGC (Automatic Gain Control) for amplitude control. Match the SoC and the EPHY crystal specs.
MCU_SPI0_DO ["g75 WCU_SP_DT
MCU_SPI0_D1
11 Mo (13 boNote:
MCU_SPI0_CS0 " .
NCU SPI0. 080 Gt REB0.  OE__ MCU_SPI0 CS1 Refer to Applications, Implementation, and Layout section of the processor-specific data sheet for clock routing guidelines as below:|
Atz Clock Routing Guidelines - Oscillator Routing
MCU_OSCO_XI
| MCU_0SC0 X0 - :
MCU_OSC0_XO Al = = D-Note: . . )
o MCU MOAND AX No HFOSCO registers are required to be changed. These registers should remain in their default state. Select the
MCU_MCANO_RX [~55——WCU-WCANDTX— appropriate crystal circuit components that are compliant to the values defined in the MCU_OSCO Crystal Circuit
MCU_MCANO_TX —~—————————— pénp Requirements table. Read the Load Capacitance and Shunt Capacitance sections to select the appropriate crystal
GU UARTO GTSN g“:’ MCU_UARTO_CTS. circuit components.
MCU_UARTO RTSN[—
B9 MCU_GPI00_16 R Rs73 0E_MCU_GPIOO_16
MOU MCAN1_RX (7 TICUGPTO0 15 R DGND D-Note:
D8 MCU_UARTO_RXD > GPIO_MCU_SoC_INTn 3) MCU_OSCO has been validated only with a 25 MHz clock source, so that is the only frequency supported. The datasheet shows
MCU_UARTO_RXD |~Fg—MOU UARTOTRD — boNote: MCU_OSCO not starting until after the core voltage, because there are some cases where the oscillator may not start until
MCU_UARTO_TXD [— R8s . . DN ETH_CAN_INH_SOC Cround X0 when an external VDD_CORE is valid. In most cases it will start as early as VDDS_OSCO, but this may not always be the case. This diagram in
T R csoiliator 1o used. Refer to the datasheet is showing the maximum start-up time, which must include the case where the delay is based on VDD_CORE being
REY 0 MCU_GPIOO_15 the SoC data sheet for the valid.
VCC_3v3 SYS recommended connection.
R388 R391
47K 47K -
VCC_3V3 SYS
MCU_I2C0_SCL_RC R4, 62 MCU_I2C0_SCL CU 1260 SOL -
D-Note:
cses g g Any SoC IO that has a trace connected but not being
oo 3| driven actively needs to be connected to an external
80 pull. When adding pull is not feasible, ensure that the
traces are routed away from noisy signals.
DGND 8
1
MCU_I2C0_SDA_RC R747. 62 MCU_I2C0_SDA 3 MCU_SPI0_D1
> MCU_I2C0_SDA  (13) CAN_FD_WKUP_HDR_INH 5 SPIO-D0
L VCC_3V3 8YS 7 WMCU_SPT0_CST
C586 9 WCU_GPIO0_T VCC_3V3 SYS
AToF MCU_GPI00_16 T WCU-UARTUGTS CONN
SEV MCU_UART0_RXD_CONN
R390 MCU_MCANO_TX
10K MCU_UARTO_RTS_CONN WCU SPI0_CLK. R4S
DGND TP45 WCU_UARTU_TXD_CONN 10K
[e) WCU_12C MCU_MCANO_RX
c (42 MOU RESETSTATz 1 WMCU_RESETSTATZ MOU_PC0_SCL
(43)  CONN_MCU_RESETz = MCU_SAFETY ERRORz 3V3 (13)
CONN_CU_FOF: e CONN_MCU_PORz (42)
HDR_2X14
D-Note: N PRECO14DAAN-RC
Processor I0s connected to MCU PGNP Silk: MCU HDR o7
SOC-MCU UARTO MUX expansion CONNECTOR are not fail-safe.
No external input shall be applied when
when Starter Kit/EVM is not powered-up.
5
103 VCC1V8 SYS VCC_3v3_SYS
0.1uF
50V
C22 ||0.1uF C25 ||0.1uF
©| DGND 16V 16V
us3
o
MCU_UARTO_RXD I5) 2 N DGND DGND
CAN_I0_3V3 A :gé [3— WOU UARTO RXD_CORN <K MCU_UARTORX 3v3 (31 .
) - o
VCUVARTOTXD 7 f,, 281 T oA TR ToRT—— MCU_UARTO.TX 3v3  (31) o e .
Rage 282 (21)  EXP GPIOD 14 LT (O 3|A1 S 8 Blg T QD EXP_GPIOO_14 (33)
e vou UARTO 0TS g B (2)  MCU_SAFETY_ERRORz.1V8 R g 8 oee Ll
- | g:; [0 WMCU_UARTOCTS_CONR << MCU_UARTO_CTS 3v3  (31) VCC1V8 SYS
o v MCU_UARTO_RTS R40 A A A10K 5 OF o
4 — AR 12 481 F oo RS ToRT—> MOU_UARTO RTS 3va (1) z
MCU_UARTO_MUX_SEL 1 D E——— TXS01020GER
MCU_UARTO MUX O 15 = o
2
HDR_1X2 R144 ©
10K =)
SN74CB3Q3257PWR DGND
10K
DGND
DGND DGND
A
INPUT/OUTPUT
OEn SEL
An
L L (DEFAULT) An=nB1l SOC - FT4232
" " " Title SOC-MCU DOMAIN 10 and OSCO AND SOC-MCU 10 HEADER
L H An=nB2 SOC - MCU HEADER Designed for Tl by Mistral Solutions Pvt Ltd
%TE(AS P s‘%‘ PROC135B
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USB1 - USB 2.0 TYPE-A

D-Note :-

Use power switch with OC indication

Example TPS2051

Connect to a SOC IO for OC detection
Refer SK-AM62P-LP schematics

veg svo
VCC_3V3 SYS
o=
VI S0C_USB0_DP {~ 102 == c95
9 o R790 10uF 0.1uF
UsBo_op USEUDW S00 USBODP  (36) 1, rype ¢ connector
S50-5F [aatg C_USE0] e Vetn o e + 10K 25V 6V . VBUS 5V0_TYPEA s
va SoC_USBO_VBUS
USBO_VBUS baNo SNt ouTt [+ 1 C
wio SoC_USBO_RCALIB 331 499E 1% N2 OUT2 75 T 4C398 c%6
USBO_RCALIB SoC_USB1_DRVVBUS R130 OE 4oy outs
Y10 SoC_USBI_DP N 5| EN
USB1_DP [y17 = o Type- & comector  DEND (40)  USB_TYPEA_OC_INDICATION t oc 2 Rk I
ve SoC_USBI_VBUS 6 TPS20518D
USBI1_VBUS I —— T D-Note: é R128 DGND
use1_roaus 97 SoC_USE1RG R34 N9 1% USBx_DRVVBUS Pull-down is a DNI > oN
c20 to implement wake-up from deep sleep. oD
USBO_DRVVBUS |59 S5C_USBTDRVVBUS »” SoC_USB0_DRWVBUS  (10) DGND For Normal USB operation, there is an
USB1_DRVVBUS internal pull-down enabled during SoC reset. c
AMG2ATA) at USBx_DRVVBUS external pulldown can
be populated when wake-up from deep DGND
sleep is not implemented.

D-Note:

VBUS divider and VBUS supply connection to processor USB0:1 interface:
Connection of supply to USBx_VBUS pin is optional when USB interface
is configured as Host

Bypass option for L4

LINPAPNG!

VBUS_5V0_TYPEA
VBUS_5V0_TYPEA

VBUS_5V0_TYPEA

SoC_USB1_VBUS R124 165K 1% . R125 248K 1% " USE TYPEACONN D1t

—_SoCUSBIOP | B-TYPEACONN_DP
| 4 'm 3
R345 DLW21SZ900HQ2B
10K_1% o1 cse3
BZX84CBVBLT1G 0.1uF
: S T
1

CON_USB-A_4_F

D-Note: ©
Refer to the USB VBUS Design 2o oD
Guidelines section of the D+ 8 NC[——X
processor-specific data sheet DGND DGND Bypass option for L4 2 <
for implementing the VBUS voltage c o 2 €399 |DNI
3 z 112KV
CAD Note: o o OF \ B389
VBUS_TYPEC2 Stack OE resistor pads over TPDASOIZDRYR
the common mode choke pads
SoC_USBO_VBUS R34 16.5K 1% R135 348K 1% Refer SK implementation /77
DGND USB_TYPEA_EARTH
DGND
ol D-Note: c
:*géﬂ‘% 02 Provision to bypass the CMC using OE (ohms) resistor provided
BZXEACEVELTIG for testing the USB interface performance
DGND DGND
. . " Title , USBT TYPE.
Designed for Tl by Mistral Solutions Pvt Ltd
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D-Note:
Refer to the SK/
Using the recomm

Reference Documen
EVM User's Guide :

USBO TYPE-C DRP

EVM user's guide for the recommended power adapters.
ended adapter is recommended for proper functioning of SK/EVM

t:

: https://www.ti.com/lit/pdf/SPRUJ40

Reference section : Power Requirement

VBUS_TYPEC2

D-Note:
Provide provision to bypass the CMC using
OE (ohms) resistor for performance testing. USBC CONNZ CC2
‘O>USBC_CONN2 CC2 (10}
Silk: TYPE-C DRP
SBC_CONN2 CC1
J‘cem USBC CONNZ CO O USBC_CONN2_CC1 (10
Bypass option for L7 gon s
c CON_USBG_24 F - ~
1 B12 o1t
BIT 05 %% %% TPDIEO1BO4DPLT
e
- CODNG\:DCC a0 uto TPDIE01BO4DPLT
P~ SEC_CONN2_CC1 B8
. e USBC_CONNZ_DP 7= 4 | b
(35)  SoC_USBO_DP 2 USBCCONNZ DM B 1
(35 SoC_USBO_DM ' - - 2
PR
9 B4 7 ~7
AT e oane
XAtz B 7
DM _AR75( DGND  TVS2200DRVA
Bypass option For 11 e fapdedsd
c e POWER INDICATION LED: VBUS_TYPEC2
hige DGND DGND
Stack OE resistor pads over
the common mode choke pads VBUS TYPEC2
Refer SK implementation
R203
I} 1K
i
éND v
I3 198
/77 L6
DéND USB_TYPEC2_EARTH
2| 150080V575000
v
bGRD
VGG 3V3 SYS VCG 3V3_SYS
VCG 3V3_SYS
Re2 Ri62
vee ava_svs 470E 470E
R143 v v
470E
A150 SoC GPIO
470E Y. Lot IO EXP GPIO Los
v 150080575000 150080575000
N o2
Lo3 150080575000
VDDR_CORE
2| 150080V575000
¥
- Q4 at
a8 C€SD1630102 C€SD1630102
ABCB17-40-HF
19 S0C_GPIO1_49 <3 40)  10.EXP.TEST LED 3
DéND DéND
N N/ N/ N4
DéND DéND DéND éND
! . . Title :
Designed for Tl by Mistral Solutions Pvt Ltd USBOTYPE-C DRP & USER TEST LEDS
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VCC_3V3_SYS

R179
10K

UART1_FET SEL

UART1_FET_BUF_EN_INV

VCC_3v3_SYS
l ci12
0.1uF
6V
b DGND
uso
UART! FET BUFEN 4
SN74LVC1G04DCKR |2
o
DGND

SoC UART1 FET SWITCH & BUFFER

D-Note:
Add a pulldown for the clock input VCC_3v3 sYs
Add parallel pull for the SPI interface
data signals and CSO
Caat
0.1uF
50
©|  DGND
ugs
SOC_SPI2_CS0 4 3 2 EXP_SPI2_CSO/EHRPWMO_A
SOC_SPI2.CSO A S 1B UARTT_RXD EXP_SPL2_C: (@3)
182 —— SOG_UART1_RXD
S0C_SPi2_CLK 7 5 EXP_SPI2 CLK
S0C_SPI2_CLK 2A 281 ¢ UARTTTXD EXP_SPR2 CLK_ (33
282 — SOC_UARTI_TXD  (31)
S0C_SPI2 DO o 11 EXP_SPI2 DO
SOC_SP2.D0 3A 381 g UARTT CT EXP_SPI2_D0 33)
382 — SOG_UART1 GTS  (a1)
S0C_SPI2 D1 12 14 EXP_SPI2 DI/ECAP2_IN_APWM OUT
SOC_SP2_ D1 A 48143 UARTT_RT EXP_SPI2_D1/ECAP2_IN_APWM_OUT (33)
| 82 — SOC_UART1 RTS  (31)
(40)  UARTI FET SEL D>—————— S
UART1_FET BUF EN INV_ 15 |
————— o 2
[
|
SN740B3Q3257PWR INPUT/OUTPUT
OEn SEL
An
DGND
L L An=nB1 SOC - USER EXPANSION
CONNECTOR
VGG _3v3_SYS VCG1Ve SYS L H (DEFAULT) An=nB2 SOC - FT4232
VCC_3V3 SYS
VCC_3V3 SYS 180 c178
O10F 0.1UF
16V 16V
R263
R2gs DGND DGND 10K
10K o o
use
4 38
s{1R 8 8 ICE 5+ UART1_FET BUF EN  (40)
SOC_SPI2_CSO 6| 2DIR 20E SoC_MAIN_UART1 RXD y
OC_SPT2_CLK 5] 1A2 182 S Lo SOC_UART1 CTS BT (18)
0T SPZ DT ol2A = o 281 a1 SOC_UARTI TX BT (18)
222 8 S 282  — SOC_UART1 RTS BT (ig)
535
- SNTAAVCAT245RSVR
R283 2=
10K
2DIR=H : 2A ->2B
1DIR=L: 1B ->1A
DGND
DGND
VCC 3V3 SYS VGG CSII0
| |
I 1
DGND DGND
2| o U
o < vee_cslio
. 0 5 3 N
(@840)  CSIGPIOD 5181 O O Al > CSIMPIGPIOD  (38)
(3840)  CSIGPOT & 7182 > 2 A2 % CSI MIPLGPIO1 38)
(42) < B3 A3 %9 CSI MIPI GPIO2 38)
(42) 2 B4 At %> CSIMPIGPIO3  (38)
(42) < BS A5 % CSI MIPI GPIO4 38)
40)  CSLRSTz ) B6 A8 > CSLMIPLRSTz (38)
X5 B7 A7 g%
e As X
1 CSILMPLLT EN
g 5o —
(Vech < OR = vceB)  &| = DNI
21 %
NI
DGND
DGND

Designed for Tl by Mistral Solutions Pvt Ltd
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(40)

CSI INTERFACE

R-Note:

Based on the end product requirement,

interface the

CST signals to the respective attached devices.

1 VCC_3y3 Svs
CSI0_FLEX_RXNO
TU-FLEX_FXFO
CSI0_FLEX_RXN1 DEND
) FLEX | ~ uteK
TU-FLEX_FXPT . 00 RXPO wia
T oS RN w2 | CSI0_RXPO
CSI0_FLEX_RXCLKN Csl0_RXNO
U F TRP us - == oo AXP1 via
CSI0_MIPLRXCLKP 38 S 5 CSI0_RXCLKP AP OSTRRRT 3| CSI0_AXP1
CSI0_FLEX_RXN2 FPT a0 8 00 18 x v Csl0_RXN1
b oo ) == CSo RXP2 AAt2
CSI0_MIPLRXPO 3 7 CS10_RXPO T ¥ USTRRNZ————Aais | CSI0_RXP2
CSI0_FLEX_RXN3 3 0A ot 5 % s Rxn2
10_FLEX_RXP: . CsIo_RXP3 AB10
CSI0_MIPLRXP1 34 10 CSI0_RXP1 T ¥ USTRRNT————Asit | CSI0_RXP3
S GPIO . 33 D2A D2+ 7 "1 Gsio Rxna
Reni CSLGPIOD  (37.40) D2-A D2- =>=" csio_RxcLkP AB13
CsL_GPIOt (87.40) CSI0_MIPI_RXP2 32 12 CSI0_RXP2 ST AXCIRN——AaBt4 | CSI0_RXCLKP
81 1262 SCL Ve ava svs 3T DA 08 75 %1% Gsio_RxCLkN
2Tz S0y T g - Vit
4 eserved pins 1] RSvo7
o n wofix s eins UL (VO]
SH1 SDA A 4 CSI0_RXRCALIB. V10
Shiz CSI0_MPLRXNS 18 SDA X CSI0_RXRCALIB
C169  =—=C170 CEC_A 15 CSlo_RXN3 ai
0.1uF T0UF CSI0_MPLAXP3 19 cEC
CON_FLEX 22X1 52435 50V 10V HPD_A 14 Csl_RXP3 Razs
CSI0_FLEX_RXCLKP 29| 0o HPD 499E_1%
k. 25 Do 1
silk: cst L %S
DGND CSI0_FLEX_RXPO 27
DGND 26 | D1+B
D18 D&ND
CSI0_FLEX_RXP1 25
34 D28
D28
CSI_FLEX_RXP2 2 . .
VCC_3V3 SYS 22|38 CsI 1:2 MUX : Truth Table
40
X3 7SCL B
JoRECE bt MUX_SEL_2 FUNCTION
R3g Rogz CSIOFLEXRXNS 20 f .. o
10K_1% o 10K_1%, 2 — - -
C s FLex mxps o1 oW INPUT<--A port [CSI-2 Connector - J1]
2 e
MIPI CONNECTOR 1 oty 16 1 sews HIGH INPUT<--B port [Flex Camera Connector - J20] |(default)
(40) oS sEL2 SEL2 NC1 |55
oSLEN 2 o NG2 [0 —
(40 CSLEN N &
i TSIDVE4ZRUATGT
- 2
CSLMIPLI2C2 SCL_{sc1)
WP T Gy )
. G0 5% CSI0_MPLRXCLKP
@ oo o i 56 12C SWITCH FOR SoC_l2C2
(37 CSIMIPIGPIOT e e ST WIPT-RXP -
T S0 WIPT-RXN
CSLMPLRSTz __(mesers ST WIPLRXPT
CS-MPLRXNT
. 1051/6P10] CST0-WIPT-RXP:
G GSMercrios T CROMPL
@7 L MIPL G/t CS_MPLRXP:
(37)  CSIMIPIGPIO4 el CEURALAS L Veeayg Exp vee_aya svs
VCC_3V3 SYS <2 [ VCC_3v3 SYS
T X 30| [2975 VCC_3V3_SYS VCC_3V3 SYS
1 R2%4 0 R293 R17 0 R30 ¢ R31 R29
vee_cst 1o s 33 % 1 _cia |josE 47K D 47K 10K 9 4TK 9 4TK O 10K
c 4 T T 5| I R16 R32 50V
NI ==ON % 10K 10K
i X - DéND
v | sov 1 0| [ =
\ R279 R278 us
o ol 47K 47K o g soole EXP 1202 SOA  (33)
50V %%%% DNI At > % 4 EXP_ZCZANTO EXP_1202_SCL (33
12
DEND (@)  SoC_2c2_SCL T 73 SCL CSI_1202_SDA
(32 SoC_2G2 SDA 11 SDA SD1 g TSTROZSTT
DGND INT | SCi g —CSrECImNTT
3 9 INT
DGND R1s =
10K ™| TenesasaPwR R-Note :-
A1l the I2C outputs are
12C ADDRES! disabled by default
CSLREFCLK D&ND
= < CSIREFCLK  (25) DGND
ot
oSl MPLRST: (19202120242738.404142)  RESETSTATz 3
< CSIMPIRSTz  (37)
“
DN vee cst o
N
VCC CSLIO  VCC_3V3 SYS
DaiiD
{ B R246)  R249 s ||o:
< N DNI DNI 1150V
DGND DEND
MIPI STDE (I N soc STDE
vee_cst o
T CSI_MPPI_262_SDA 4 < o 081202 SDA
sAA 3 8 soas
VLDO_CSL3V3 _pouz Y L MIPL2C2_SCL 1 2c2_soL
0 CSLIV3 R4z, . s ONI CSI_MIPI_12C2_SCI 5 soin =% soe 8 CS1_I2C2_SCl
SLI2C LT EN 5y or 2
VLDO_CSIL1V8__po. >
R248, \ _DNI I
& o oNI
DN
(veea < or = vocR)
CSIVLDO_SEL 168 S e
LVLDO DGND > N DGND
CSIVLDO_SEL )————y b < DGND
> DNI o T.67 (Defauie] Tote: 1K res is to blesd of
N T
Controlled Through 10 Expander . " " e 3
e ehrosah 10 Bxpand ookn Designed for Tl by Mistral Solutions Pvt Ltd
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AUDIO CODEC

Silk: LINE IN

D-Note:

D-Note

Add pulls for McASP interface IOs that can float.

VCC_3V3_AUD VCC_3V3_AUD VCC_3V3 SYS
VCC_3V3_AUD
R435, OE
VCC_1v8_AUD VCC1V8_SYS
Re11A A A0
uss
16
oAvDD 1 HE
DRVDD 2 4
36 DVDD.1 DRVDD.3 2
P 2
Dvss DRVSS.1 57
“ DRVSS2
o 1ovoD.
2
UNEfL: %o 3 AVDD_DAC P
= UNETLs 5 <
AVSS_DAC
4 is
LINETL- AVSS_ADC DeND —
LINE1R+ LINE1R+_C 5 HPROUT 3
UNETRS o
6 | NETR HPLOUT HPLOUT.C  cago| |47uF HPLOUT 2
2 > HPLCOM fhiov CON_AUDIOJACK4_SJ-43514-SMT
= = LINE2L+ - .
_a
T UnEzL HpROUT 52 HPROULC  oaoy) [arur HPROUT MIC + HEADPHONE
12 El HPRCOM
S B UNE2R,
! 27
LINE2R. MONO_LO+ 55—
D& MONG_Lo- 22X
Mo N y 1
Ce26) |0ATUF MiGaR 2
" LEFT Loy 22X
*— micaL 30
12 LEFT_LO- [
MICDET a1
o 1 RIGHT LOy X
R437. 2.2K 1% 3 MICBIAS 2
. RIGHT Lo M2
Add a pull-down of 10k near to the clock input. AUD_RSTh 2 as i
—AUDRSTD 30 | peepy apior [ C
Grioz
(40)  MCASP1_ACLKX AUD $51 ok 45 wemo oo
1) NEASPARo-AUD a0 B A — 12— o
i Moo % s 1 1 e —es R R o
_AXR2) F — S 5
WFPS
(ezzamaan 00t aon B 2, g
(14,22,26,40,41,42) SOC_12C1_SCL sCL
4 o AUDIO_ MSTRGLK '
3 setect g vtk [ = BA0T B ouTPUT o INH
g 2
&
2 @
TLV320AIC3106IRGZT | Z()

pEND 12C ADDRESS: 0x1B
DGND
AUDIO CODEC RESET CODEC I2C ADDRESS SELECTION
VCC_3V3_AUD
VCC_3V3 AUD
VCC_3v3 AUD 3 1
R403 Ra02
10K 10K
wre0 | wre1 | vevice nddress
3 3 0x18 MEPO
. s MEP1
(40)  GPIO_AUD_RSTn AUD RSTH 0 1 ox19
(19,20,21,23,24,27,38.40,41,42) RESETSTATZ 1 3 0x1a iz
1 1 0x18 <

DGND

SN74LVC1GOBDBVRE4

10K

DGND.

DGND

| MC2016Z12.2880C19XSH

DGND.

Designed for Tl by Mistral Solutions Pvt Ltd
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10 EXPANDER

ADDR_i0_EXP
Ras2
10K
DGND
001UE 010
25V 5V
DGND DGND
s s & 5 N
VCC_av3 SYS VCC_av3_SYS u2
(23)  GPIO_GPSW1_RST 2 1r0 3§ e 8 § 5 s
( poi € 8 o HDMLINTn  (41) pot S 8 P SPI_FET SEL  (42)
Ri72 (18)  BT_EN SOC P02 > P21 WMCASPT FET EN » TEST_GPIO2 26,28) %—4 P02 > p2t SPI0_FET OE (42)
ok 20)  MMC1_SD_EN P03 P22 WCASPT_BUF_BT_EN R1 %5 | P03 P22 GPIO_CPSW2_RST  (24)
13) VPP EN P4 P23 TSP RE ST Bk %—2 P04 P23 CSISEL2 (38
(@) EXP_PS av3 EN Po5 P2a : %21 pos P24 | EN 6)
(3)  EXPLPS_5VO_EN EXP_FAT DETECT g | P06 P25 UARTI_FET SEL  (37) *— P25 USB TYPEA OC_INDICATION (@)
(33)  EXP_HAT DETECT Po7 P26 PD 12 RQ_ (10) *— P26 CSILVLDO SEL _(38)
ADDRLIO_EXP 2 P27 10 EXP_TEST LED (36) ADDR_I0_EXP1 P27 SoC_WLAN_SDIO_RST  (18)
————— | ADDR —
P10 GPIO_AUD RSTn (39 . P10 WLLTEN (1)
(192021232427,3830.4142)  RESETSTATz Y 8y pegpy P11 [0 GPIO_eMMC_RSTn  (19) MESETSTAT2 28y mrger P11 CSRSTz (1)
. ¥ P12 UART1_FET BUF EN (37 S0C._RC1_SGL P12 —
(142226304142 SoC_RCISOL Y 29 4oy P13 BT UART WAKE SOC.3V3  (18) SCPOLSCE M e P13 S
20 P14 GPIO_HDMIRSTn (41) SoC_I2C1_SDA 30 pia
(14,22,26,39,41,42) 80C_12G1_SDA {LO>P——————" sDA P15 CSI_GPIO0 37,38) S E—— Y P15
10_EXP_INTn a2 o P CSLGPIOT _ (37.38) 0 EXP1_INTn 2| o P i
T 9 L pi7 WLAN_ALERTn  (18) — T g P17
5 & &
ToAss2aARGIR 8| B ToAsi2eARGUR K| &)
Ve _3V3 SYS VCC_av3_SYS
12C ADDRESS: 0x22 12C ADDRESS: 0x23
Ras1 R3
47K 10K
DGND DGND
243 GPOIZAINTN (O} 0.5XF NTn D-Note: o ) 0.5
When use of IO expanders are optimized, verify the signals
used and assign the signals to processor I0s for proper
functioning of the board.
VCC_3V3_SYS
c172| [0.1uF
16V
< DGND
us2
Q
(3)  MCASP1_ACLKX_BUF < Hia S weid MCASP1_AGLKX_HDMI  (41) INPUT/OUTPUT
182 MCASP1_ACLKX_AUD  (39) OEn SEL An
32)  MCASP1_AFSX BUF < 7o 281 2 i MCASP1_AFSX_HDMI  (41)
282 MCASP1 AFSX AUD (39
o " L H (DEFAULT) An=nB2 MCASP1 - CODEC
32)  MCASP1_AXRO_BUF < 3A 381 g MCASP1_AXRO_HDMI (41)
382 (10— MCASP1 AXRO AUD  (39)
32)  MCASP1_AXR2 BUF < 12048 481 %x L L An=nB1l MCASP1 - HDMI
MCASP1_FET_SEL 4 4B2 [ MCASPLAXR2AUD  (39)
_ MOASPLFETSEL 1o
MCASP1_FET EN 15, —
—_—4 0 2
VGG _3V3_SYS ©
Ve _3V3 SYS SN74CB3Q3257PWR
R168
10K
{ Res2
iz < oni DGND
1 MCASP1_FET SEL )
2 MCASP1_FET EN
HDR_1X2 R159
K 1%
VCC_3V3 SYS VGV SYS
174 |0.1uF o173 ||o.1uF
16V 16V
DGND DGND DGND
_MOASP1 BUF BT EN L™
e 151 2 5 w2 ( MCASP1 AXR2 BT (18)
TCASPT AFSX_BUF B2 8 8 A2 5——————— MCASPIAXROBT  (1§)
WCASPT ACLKX_BUF 7183 > Z A3 MCASP1_AFSX_BT 18)
— Be A MCASP1_ACLKX BT (18)
o) 2 op |12 MoASPIBUF BT EN 1vs
82K 1% O ©oF
| TXB0104RUTR
MCASP1_BUF BT EN_1V8
DGND
R18
. . " Tile 10 EXPANDER AND MCASP1 FET SWITGH AND BUFFER
10K Designed for Tl by Mistral Solutions Pvt Ltd
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SOC - VIDEO OUTPUT INTERFACE

HDMI INTERFACE

R-Note :
Verify the implementation with
the device manufacturer

<
s
8
3

FB2

VHDMI_AVCC_1V2

VHDMI_GVCC_1V2

VDD 1V2 D-Note:

1
cw%J; czi czoJ; c201|  c200 cz(i

300E

2 T

ciee
10uF
1ov

Refer Custom Board Design and Simulation Guidelines for
Processor High Speed Parallel Interfaces
https://www.ti.com/lit/pdf/sdaa087

T DGND
utel S0G_VOUTO_DATAO

o

vouTs oo | U2 SeeouTe oot e
U2 VOUTO ] 205 _[c203 _[ceo7
VOUTO_DATA1 I"jop o C198 VCC_3V3 SYS
VOUTO DATA2 [(jig o P s
VOUTO_DATA3 [ Tig 5T VOUTO | ov
VOUTO DATA4 [jig —SoC VOUTT DATAS — VHDML_IQVCC_3v3 [
VOUTO_DATAS [~yp5 —SoC_VOUTO DATAE
VOUTO DATAS [yt —SoU_VOUTUDATAT — DEND 3008
VOUTO DATA7 Mvig SoC_VOUTO_DATAS DGND 210 _fc1e7 _fcatt ca19)
VOUTO_DATA8 [~yyg —SoC_VOUTO DATAT
VOUTO_DATAS [~Wyp3—S50C_VOUTU DATATD 100F]
VOUTO_DATA10 "1 560 _VOUTO_DATATT _ 1oV
VOUTO_DATAT1 ["Wpp — SoC_VOUTO DATATZ
VOUTO DATA12 [~ig—SoC VOUTU DATATI
VOUTO_DATAI3 ["ya —SoC_VOUTO DATATZ DGND HDMI ESD DEVICE
VOUTO_DATA14 (Y55 560 VOUTO DATATS — DGND
vouTo brs S0C_VOUTO_POLK HDMI_PCLK M S o
AAZ2  S0C_VOUTO | L
VouTo_PCLK " 500 vouTo DE s - c213)| 10u C204] [ 10uF
o
vouro pg [T E Thov !
[ V17 SoC VOUTO VSYNG

VOUTO_VSYNG s oo voumn reme csez) 0.0 cs [0uF

0C_VOUTO. | Ve _3V3 SYS
VOUTO_HSYNG VHDMI_IOVCC_3V3 16V 16V

Qi D-Note: ci  DGND
OE provision on VOUTO_PCLK has been 3 "

o ~7 GC_5V0_HDMICONN
provided for control of possible VHDMLIOVGC_3v3 DD ;m{ har
signal reflections

Ras
10K ) C583] |0.1uF
RS7
47K
uss g of o
iglels(al okl
u1a HDMI_TX0+ 18 Par—
& raoToo oo 48 HDMI_I2G_SDA 8100 S 2 Sor e
(1422.2639,4042)  SoC_12G1 SCL Hosot 1% DU9I98 588 osoa 00’8 8§ 3 s oe
(14,22,26,39.40,42) S0C_I12G1_SDA < 75| CSDA 55 550660 999 HDMI_12C_SCL. HDMI TX1+ 21 > 3
czcA 83 538883 333  oscu ——FOMETXT 0| D1+ 2 HOML_I2G_SGL
51 EEEE 52 D1 SCL A{g
RESET# << 000000 INT HOMILINTn  (40) HDMI_Tx2s 2 SDAA
2 54 HDMI_HPD 25| D2+ 4 HOMI_HPD
IDCK HPD D2 HPD_A 5
SoC_VOUTO_DATAQ 56 HDMI_EXTSWING HDMI_CLK+ 16 CEC_A
50 VOUTT DATAT D0 EXT_SWING —FDMI IR 15 ] OLK+
oC_VOUTU-DATA: D1 59 HDMI_GLK+ ———Ck
LR D2 TXC+ [ 55 W CIK- R38R
oC_VOUTO_DATAZ D3 T*C- 7.5K > DNI HDMI_CONN_I2CSCL 8
o0 VOUTU DATAS D4 ™ HOMLTX0+ os < —HDWT CONN ZCSDA g | SCL B
oG VOUTO DATAS D5 X0+ g1 FOMCTXO e — L]
o0 D6 ™ HOMICONN_HPD 10 88
oC_VOUTU-DATA o7 65 HOMITX1+ —HDWTCONRCEG——74 HPD B 282
oC_VOUT0_DATAT D08 X1+ [6q DM TXT ———————|cecB 555
VCC_3V3_SYS 00 VOUTU DATATD D9 ™ DGND DGND o<lo
50 VOUTO DATATT oo o, |88 HOMI_TX2+ RoNote: 2|  rppr2sotePWR
oC_VOUTU-DATAT -+ 67 oW T
RSN o1z s TPD125016PWR has
580 | [1uF GC_VOUTO_DATATE 5 g:i cec Al HDMI_CEC D-Note mﬁgrated p\_lléup or
1 F2sv oC_VOUTU-DATATS I ———— ies pulldown resistors
) D15 50 HOMI_CEC_D EXT_SWING modified to on the I2C and HPD
(32)  SoC_VOUTO DATA16 Di6 CEC.D 7.5K_5% Value changed for
c (32)  SoC_VOUTO DATAI7 D17 & Snternal Lestim lines hence no
(3)  SoC_VOUTO_DATA(8 Dis RsvoL 22 g external pullup or DGND
20 | 0.1uF (32 SoGVOUTO DATAIS o (Radiated Emission) Refer Pulldown required.
16V (32)  SoC_VOUTO DATA20 D20 10 SEL k82 R54 0E device data sheet for
(32)  SoC_VOUTO DATA2! D21 the r value
DGND (32)  SoG_VOUTO DATA22 D22 vooa 22 DGND
(32)  SoC_VOUTO DATA23 D23
12.088MHz S0C_VOUTO_HSYNG 34 SDO MCASP1_AXRO_HDMI  (40)
Note: 5C-VOUTO 35 HSYNC D1
2 ——SeC VOUTUDE 33 VSYNC sD2
RA3 TRIPAD WITH RaZ — %y s03 HDMI CONNECTOR
36
HDMI_MSTROLK 38| SPDIF
outeUT 143 0E FoH MLk 29 g "
(40)  MCASP1_AGLKX_HDMI scK g HOMI_Tx2+
@ N & “)ie ggsz .
T o = HDMI_TX2-
Rag  sigozzacNu B 9| 8 R FOMLTXT=
MC2016212.2880CT9XSH | oe o Tt
12C ADDRESS: 0x3B, 0x3F, 0x62 oM
HDMI_TX0-
7 AW OLK+
DGND DGND DGND o oK
R-Note:
9 . AUDIO_EXT_REFCLK1 is not used. HOMI_CONNCET 3
(3 AUDIO_EXT_REFCLK1 B2\~ DN [— ] Silk: HDMI
DI GONN 120507
VCC_5V0_HDMICONN
HDMI RESET AOMICONN_APD
VCC_3V3 SYS CON_HDMI_1X19_F
VCC_av3_SYS
Cagg] |0.1uF
50V
Ra38
10K DGND
(40 GPIO_HDMI RSTn ) HOMLRSTn <
(19.20,21,23.24.27,38.39.40.42) RESETSTATZ DGND HDMLEARTH
S SN74LVCIGOSDBVRE4 <, Rd63
< 10K
\; Tifle  SOC DPIINTERFACE, DPI TO HDMI TRANSMITTER INTERFAGE

DGND
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T

D-Note:

12€0_, 12C1

D-Note: Emulated Open Drain output type
Open—drain output type buffer I2C interface. A 47R series resistor
I2C interfaces have slew rate is added to control the fall time VCC_3V3 SYS
requirement specified when Note the exceptions related to
pulled to 3.3 V. An RC can be emulated open drain output type
boNote used to limit the slew rate 12C interface in the processor-specific VGC1VE CLKBUF
The TXD and RXD net names for UART data sheet
are reverse with respect t A48
MCAN (Refer pin attributes section of - 47K
the data sheet) SOC - GENERAL
Take note while connecting D-Note:
cis . D17 R757. 47E Add 10K pulldown
(@3  EXPUARTS TXD ((—EIORM 818 ycano Rx 12C0_SCL [Big B i SoC_2COSCL  (10,13:2233) when EXT_CLKOUTO
(33)  EXP_UART5_RXD MCANO_TX 12C0_SDA SoC_12C0_SDA (10,13,22,33) is configured as
@) ExpoPiotze 0L P18 e oren 1201_scL HEr e = SoC_2C1_SCL  (14,22,26,39,40,41) ‘ peripheral clock
. c1s 12C1_SDA SoC_12C1_SDA  (14,22,26,39,40,41) DD
(4043)  GPIO1_23 INTn  {(——==———————" UARTO_RTSN spio ok A7 R761, 22E SoC_SPI0_CLK (SCLK/GRO] R23 I3
4 EXT_GLKOUTO __pog 0
(@) SOC UARTO RX 3v3 ) 51 uarTo_RxD 815 GCSPEB0  esi/eero) 1 H000MHz < = o o
(31)  SOC_UARTO_TX3V3 {———————————"">-| UARTO_TXD SPI0_DO |78 — .
D-Note: D6 | SPI0_D1 > EXP_SPI0_D1 (33) 2
E RSVD1 GPIO1 15 SoC_SPI0_CS0 _[cs/GpT0] > CLKOUT_0SC %
Leave thom unconnected . G sp0 cso |86 —Grier-ie — el TRISTATE . OUTPUT 8 B2\ NRE 1 cuouto  (25)
. X——— RSVDO SPl0_CS1 — > EXP_SPO_CST (33 2
o 5
(33)  EXP_CLKOUTO B 228 1% B8 | ext_meFcLK! Rsvoz 1 D-Note: D-Note
: : o <20
EXT_CLKOUTO RB0 A s ADNI_EXT_CLKOUTOR AMB2AT4 RQT D PINS SoC I0 buffers are off during reset. A D-Note: ECS-2520V-
D-Note: Leave parallel pull is recommended near Recommended D-Note:
: . . unconnected to the attached device input that is being oscillator : N
IE;XTIREicLKI c§nf;quizd 2 CLKgUTO. driven by the SoC IO (input does not part number Refe;lt: the processor spec;flctﬁata iheetlfor
Connected point o point. When float) - LHKECEO2500DDLET oscillator is used along with clock butfer and
connecting CLKOUT to more than DEND also when the oscillator is directly connected
one (multiple) attached devices as processor clock input.
clock input, consider using a
clock fanout buffer such as SoC SPI0 FET SWITCH
LMKIC110n (n = 2:4 or more, VCC_3v3 SYS
buffer with one input -
and multiple outputs) c183 || 0uF
50V
VCC_3V3 8YS
© DGND €CU_0SCO_XT
Uss
o 570 o o EXT_REFCLKL
s o
s SP0CUK_ci B — R
¢ 182 CSI_GPI03 (37)
SoC_SPIODO 71 on 281 o151 it — EXP_SPIODO  (33)
6 LGPTO: [MOST/GPI0] o ETHL
SPI_FET_SEL 282 csLGPio2  (37) 1:4 CLK BUFF
S0C_SP0.6S0_c5 3A 381 [ a2 T - EXP_SPI_CSO  (33) 2t
10 O I -
382 CSIGPIO4  (37) st ;
481
4B2
(40) SPI0_FET_SEL
B)— o
(40)  SPI0_FET_OE » OE
3 oF SEL INPUT/OUTPUT
DGND | SN74CBIQI25TPWR n An
R284
10K
L L (DEFAULT) An=nB1l EXP HDR
P63 PORz_OUT P65 RESETSTATz
D-Note: DGND
Provide provision for a pull-down. DGND L H An=nB2 MIPI CSI
Populate when an attached device Ri0e 30
is connected. Refer to the SoC 10K 10K
datasheet for Pin Connectivity SOC - RESETS - COLD AND WARM
Requirements.
18C
(34)  MCU_SAFETY_ERRORz_1v8 <& B8 11 1cu_ERRORN
MCU_PORz
A7 MCU_PORZ. DGND DGND
E;;’%ﬁ?n is an open-drain output (3)  MCU_RESETSTATZ D14 |16y RESETSTAT S
i ~drain outpul :
type buffer, fail-safe I0. An external (43)  MCU_RESETz Y €12 110y _REsETZ Pull-down resistor on PORz_OUT and RESETSTATz is provided
pull-up is recommended when a trace or EXTINTn RG 17 to hold the attached device in reset condition during
external input is connected. EXTINTN SoC reset and power-up.
022627 POz oUT 184 ponz our
(43) SoCWARMRESETz Yy B lo.qr ooy
(19,20,21,23,24,27,38,39,40,41) RESETSTATz F19 RESETSTAT
D-Not:
(23)  CPSW_ETH_INTn )RS3 OF R654, 62E EXTINTn_RC MCU POWER ON RESET Not connecting a valid MCU_PORz input could
DoNote: cause unpredictable and probably random
(13)  PMICNTn 3 o577 Open-drain output type IO EXTINTn has slew rate limit specified, oows svs s?i‘?;1;;ei‘“‘;:tg[‘iai”z;i:‘i’islfmﬂﬁ g:tignga:dom
b when pulled to a 3.3 V supply. An RC is added to limit the slew rate States. Slow Tising reset signal could cause
glitches internal to the processor reset circuit.
DGND c s VGeive_svs The recommendation is to connect the output
ook from the logic gate or a discrete buffer
16V (with fast rise time) as input to MCU_PORz,
Q Ras rather than a slow rising open-drain output
DGND Q ONI (from PMIC of similar sources).
D-Note: Y
MCU_PORz input has slew rate
requirements specified. Lesser the VCC_3V3 SYS (34)  CONN_MCU_PORz >} 4 MCU_PORz
slew, the better when PMIC_POWERGOOD T (ak T 5
is connected as MCU_PORz input. Adjust VCC_3V3_SYS (2628)  TEST_PORZn ) c
the PMIC_POWERGOOD pull-up to SN74LVC1G11DRYR
minimize the slew (100-200 cas7 o Riga 05 D-Note:
ns) when using an open drain O ReNote i- 7K 25‘\’/ 22pF glitch filter
output. MCU_PORz is fail-safe and 0 s NCU BORE B has been added
3.3 V tolerant. Therefore, you can | DGND > DN TTa z has to improve EMC
pull the MCU_PORz signal to either < pulldown robustness
1.8V or 3.3 V. | une peNp  configured BGND
(13)  PMIC_POWERGOOD 3 4 SoC_PORz €
1) VGG 5V0 PG el v —
(30)  JTAG_EMU_RSTn c
SN74LVC1G11DRYR
of
. . " Tite
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SOC RESETS - COLD AND WARM

DEBOUNCE CIRCUIT

(34

CONN_MCU RESETz p— 11

D-Note :-
DNI Q3 and C134
Refer to Errata
i2407— RESET:
unreliable when MCU_RESETz is
asserted low

VCC_3V3_SYS
SOC MCU WARM RESET Voo s svs
VCC_3V3 SYS VGG 3V3 SYS
case
Q3 R183 0.1uF
10K 16V R505 Rs34
10K 10K
DGND
3 T u108”|
. Debounce MCU_RESETz Debounce_MCU_RESETz 7 MCU RESETz
Debounce_MCU_RESETz 2 1A 8y D) MCU_RESETz (42
DEBOUNCE_GPIO_INT_MCU_SoC 3 = 5 GPIO_MCU_SoC
oA ey
DEBOUNCE_SOC_WARMRESETn S0C_WARM_RESETZ
IRLMLG401 I o134 = - Syan & sy [2 — — > SoC_WARM_RESETZ 42)
0.1uF <] SN74LVC3G17DCUR
16V
MCU_RESETSTATz
DGND
DGND
D-Note:
LVCMOS inputs have slew rate requirements specified. A GPIO MOU S0C
Schmitt trigger based debouncing logic is used for the slow ¢ Rsiz 47K > GPIO1_23 INTn  (40,42)
ramp warm reset inputs. D circuit is r when
push button or RC is used.
GPIO_MCU_SoC ol
»  GPIO_MCU_SoC_INTn (34)
VCC_3Vv3 SYS

SOC WARM RESET

R539
Silk: RST 1K
DEBOUNCE_SOC_WARMRESETn DEBOUNCE_SOC WARMRESETn
Q14
(2628)  TEST WARMRESETn <Op— 1 -
B N
D13
DEBOUNCE_SOC_WARMRESETn 2 = Ca8s
~x 0.1uF
TRCML6401 _ 16V
DGND
DGND
USER INTERRUPT
R538
a1 10K
s Silk: INT
TEST GPO1 :
(2628  TEST GPIO1  (Op—eonePor 1
DEBOUNCE_GPIO_INT_MCU_SoC DEBOUNCE_GPIO_INT_MCU_SoC
3 | ol
DEBOUNCE_GPIO_INT_MCU_SoC 2
SW5
7914G-1-000E N
IRLMLB401
DGND =012
. cass
~ 0.1uF
- 16V
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CAN-FD FAST WAKE UP SW

CAN_I0_3v3 CAN 10 3v3
R149 cios q
Silk: RST 10 0.10F
16V
DEBOUNCE_CAN_FD_WKUP DEBOUNCE_CAN_FD_WKUP . DéND
uss
DEBOUNGE CAN_FD_WKUP
n OUNGE © u Wi g W 5> CAN_FD_WKUP_SW_NH (34
3 > 5
7014G-1-000E *—2yon T oov P
N 6 2 2
. /03 *—Nsa & gy =
N cio D-Note :- o] SN74LVC3GI7DCUR
v Terminate the unused
A OauF inputs as per the
- device data sheet
recommendations
DGKD i

Designed for Tl by Mistral Solutions Pvt Ltd Tile  EXTERNAL SWITCH FOR CAN FD WKUP
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MOUNTING HARDWARE

ASSEMBLY NOTES

1. All MSL components should be baked as per JEDEC standard.
2. PCB should be baked at 120 degree for 8 hours.

3. Board assembly must comply with workmanship standards.
IPC-A-610 Class 2, unless otherwise specified.

4 These assemblies are ESD sensitive, ESD precautions
shall be observed.

5. These assemblies must be clean and free from flux and
all contaminants. Use of no clean flux is not acceptable.

6. Provide serial numbers to the assembled boards for identification.

7. The assembled board are wrapped in ESD Covers(individual) and
packed securely before shipment.

BARE PCB

ROC135

PROCT35A

AMG62A SOCKET

oI

FIDUCIALS
[ ]

N DN

D4 FID5
NI DN

o
B

LOGOs

PCB PCB PCB PCB

LOGO LOGO LOGO LOGO

o o o o
Texas Tntruments  Fef Evaluation only; not FCC approved for ressle WEKE Mark CE Mark

LABELS

Board Serial No. Assembly Revision

LBL2

JUMPERS

DNT oI

SCREW & WASHER FOR PCle M.2

AcCH MH3 MHS5
3356 MPMS 002 0005 PH

9774015243R

D-Note :-
Refer STRAP CONFIGURATION OF
ETHERNET PHYS page from
SK-AM64B schematics
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