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REVISION HISTORY

VER # DATE DESCRIPTION OF CHANGES AUTHOR REVIEWED BY APPROVED BY
0.01 8 JAN 2024 Initial Draft derived from AM62P SK - PROC164E1-1 schematics Mistral Design Team Nishant Ajit MB
0.02 11 JAN 2024 Replaced parts : LPDDR4 (2 GB), Updated FT4232 UART section Mistral Design Team Nishant Ajit MB
0.03 12 JAN 2024 Updated power section & PMIC part as per PDN Mistral Design Team Nishant Ajit MB
0.04 16 JAN 2024 Added ADC header, MCAN headers & updated respective net connections Mistral Design Team Nishant Ajit MB
0.05 18 JAN 2024 Updated SoC RTC and SoC Reset section Mistral Design Team Nishant Ajit MB
0.06 19 JAN 2024 - Updated PMIC 1 and PMIC 2 connections Mistral Design Team Nishant Ajit MB

- Updated PMIC local caps, GPIO connections & assembly variants
0.07 22 JAN 2024 Implemented Internal review comments and shared to TI for Review Mistral Design Team Nishant Ajit MB
0.08 23 FEB 2024 Implemented Modular approach and shared to TI for the review Mistral Design Team Pandiya rajan Ajit MB
0.09 15 MAR 2024 Updated Block diagrams and ADC header Mistral Design Team Pandiya rajan Ajit MB
0.10 19 MAR 2024 Replaced QSPI NAND flash with new part Mistral Design Team Pandiya rajan Ajit MB
- Added 0 ohm series resistor to QSPI data lines
0.11 20 MAY 2024 - Added 2 push buttons for PMIC nWAKEUP logic " : i . -
- Added current monitor for VDDACORE power supply Mistral Design Team Pandiya rajan Ajit MB
- Added RC circuit for 12C2_SCL and 12C2_SDA
0.12 22 MAY 2024 - R169, R210, R217 has beén DNI'd - ) . ) ) .
E 1 - Changed Assembly instruction for R215 and R209 to Mount Mistral Design Team Pandiya rajan Ajit MB
- Added new connections for No RTC mode in J35 - 5x3 Header
0.13 11 JUNE 2024 CAdded G EXpa SO Ot VCC 3V3 MAIN Mistral Design Team | Pandiya rajan Ajit MB
0.14 02 JULY 2024 Updated decaps of PMIC 1 and PMIC 2 Mistral Design Team Pandiya rajan Ajit MB
- Added U81 Buck regulator for 2V5 supply . . . . .
0.15 05 JULY 2024 - Removed load switch and added AND gate for the enable logic 3V3 and 5V0 Pre-regulators Mistral Design Team Pandiya rajan Ajit MB
- Input power supply of VDD_RTC and VDDS_RTC_1V8 LDO's has been changed to VCC_3V3_MAIN . . . . o
0.16 11 JULy 2024 - RTC mode selection header connections has been updated Mistral Design Team Pandiya rajan Ajit MB
- PORz (Power ON reset) logic has been changed . . . X "
0.17 22 JULY 2024 - Values of Current sense resistors have been changed Mistral Design Team Pandiya rajan Ajit MB
0.18 25 JULY 2024 Implemented the TI review comments. Mistral Design Team Pandiya rajan Ajit MB
- Shunt resistor R3969, R3968 have been placed between J35 and SOC pin
0.19 29 JULY 2024 - Shunt resistor R3939 has been removed P P Mistral Design Team Pandiya rajan Ajit MB
- Changed the value of shunt resistor R426 to 0.02E . . ) . o
0.20 05 AUG 2024 - Changed the values of shunt resistors R164, R4034 to 0.04E Mistral Design Team Pandiya rajan Ajit MB
- 1x3 headers (J16, 16, 118) of MCAN have been replaced with 1x4 headers . . . X "
0.21 07 AUG 2024 - Changed the package of U47 from 4-Pin X2SON to 5-Pin SOT-23 Mistral Design Team Pandiya rajan Ajit MB
0.22 08 AUG 2024 The schematics has been Back annotated Mistral Design Team Pandiya rajan Ajit MB
- All the D-Notes and CAD Notes have been updated
0.23 20 AUG 2024 - Block diagrams have been updated P Mistral Design Team Pandiya rajan Ajit MB
- Changed Assembly instruction for R124, C487 & C489 to Mount . . . . .
1.1 18 NOV 2024 - C4819value has bgen changed from 0.1uF to 1uF Mistral Design Team Pandiya rajan Ajit MB
- R588 & R594 value has been changed from 10K to 1K
- The enable logic of Bootmode buffers U111, U114 & U110 have been changed by connecting one of the output . . . . .
2 20 NOV 2024 of 10 Expander to U23 AND gate. Mistral Design Team Pandiya rajan Ajit MB
L - PMIC-2 (U50) and its corresponding inductors and capacitors were mounted as TPS65214x PMIC
will be using as primary PMIC for the production build.
- PMIC-1 (U48) and its corresponding inductors and capacitors were made as NM
J25 and J26 1x2 headers have been added to EXP_PS_3V3_EN and EXP_PS_5VO_EN signals . . . X "
1.3 21 NOV 2024 respectively to provide option to select default state of U2 and U4 load switch enable Mistral Design Team Pandiya rajan Ajit MB
- )27 & 128 1x2 headers have been added to have the option to short the shunt resistor on
VDD_RTC (R505) and VDDS_RTC (R516). These two jumpers are DNI'd
- SMD TP's are added across the shunt resistor on VDD_RTC (R505) and VDDS_RTC (R516)
1.4 16 DEC 2024 - For the INA devices, supply has been replaced with VCC_3V3_MAIN instead of VCC_3V3_SYS. Mistral Design Team Pandiya rajan Ajit MB
- Addded Ievel shlﬁer U134 for SoC_I2C1_SDA/SCL between SoC & INA devices for shiting IO level between VCC_3V3_SYS
E 1 - 1 - 329 (1><2 header) has been added to FET_SELO signal
1.5 17 DEC 2024 Updated R497 to be mounted with a Oohm resistor and R154 to be DNI. Mistral Design Team Pandiya rajan Ajit MB
1.6 02 JAN 2025 All the D-Notes, CAD Notes and Block diagrams have been updated Mistral Design Team Pandiya rajan Ajit MB
1.7 12 MAR 2025 The D-Notes and CAD Notes have been updated Mistral Design Team Pandiya rajan Ajit MB
1.8 14 MAR 2025 All the D-Notes, CAD Notes and Block diagrams have been updated Mistral Design Team Pandiya rajan Ajit MB
1.9 21 MAR 2025 The D-Notes, CAD Notes, R-Notes and Block diagrams have been updated Mistral Design Team Pandiya rajan Ajit MB
1.10 26 MAR 2025 Changed part number of AM62L SoC to XAM62L32A0GHAANB Mistral Design Team Pandiya rajan Ajit MB
1.11 01 APR 2025 D-Notes and Links to key FAQs have been updated Mistral Design Team Pandiya rajan Ajit MB
- D-Notes and CAD Notes have been updated
1.12 08 JULY 2025 - Added Power Sequence at RTC Only r?qode Mistral Design Team Pandiya rajan Ajit MB
E 1 - 1A 2.1 06 OCT 2025 Part number of AM62L SOC (U28) has been changed from XAM62L32AOGHAANB to AM62L32BOGHAANB Mistral Design Team Pandiya rajan Ajit MB
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KEY LINKS TO COLLATERALS

AM62L EVM (TMDS62LEVM) :
https://www.ti.com/product/AM62L

AM62Lx Sitara™ Processors datasheet
https://www.ti.com/lit/pdf/SPRSPAlL

Hardware Design Considerations
https://www.ti.com/lit/pdf/SPRUJCY

DDR Board Design and Layout Guidelines
https://www.ti.com/lit/pdf/sprad06

Schematic Design and Review Checklist for AM62Lx processor family
https://www.ti.com/lit/pdf/SPRADOS8

SKs (Starter Kits) for reference : SK-AM62B, SK-AM62B-Pl, SK-AM62-LP, SK-AM62-SIP, TMDS62LEVM, SK-AM62A-LP, SK-AM62P-LP

LINKS TO KEY FAQs

https://e2e.ti.com/support/processors-group/processors/f/processors-forum/1478018/fag-am62l-custom-board-hardware-design-collaterals-to-get-started

https://e2e.ti.com/support/processors-group/processors/f/processors-forum/1285107/fag-am64x-am243x-am62x-am62ax-am62px-am62d-gql-am621l-custom-board-
hardware-design---collaterals-for-reference-during-schematic-design-and-schematics-review

https://e2e.ti.com/support/processors-group/processors/f/processors-forum/1478030/fag-am62l-custom-board-hardware-design---fags-related-to-processor—

collaterals-functioning-peripherals-interface-and-evm

https://e2e.ti.com/support/processors-group/processors/f/processors-forum/1478025/fag-am621l-custom-board-hardware-design---reusing-ti-evm-design-files

https://e2e.ti.com/support/processors-group/processors/f/processors-forum/1318441/fag-am625-am623-am62a-design-recommendations-commonly-observed-
errors-during-custom-board-hardware-design-sk-schematics-updates-for-design-update-note

https://e2e.ti.com/support/processors-group/processors/f/processors-forum/1478027/fag-am62l-design-recommendations-custom-board-hardware-design--
—custom-board-schematics-self-review

https://e2e.ti.com/support/processors-group/processors/f/processors-forum/1522815/fag-am621-am62132-am62131-custom-board-hardware-design--
—available-design-files-and-supported-cad-tools-format-that-can-be-used-during-custom-board-schematic-and-pcb-design

COMMON SOC LVCMOS 10 INTERFACE GUIDELINES

1. | Most of the SOC IOs are not fail-safe. No input should be applied before supply ramps.

2. | SOC LVCOMOS IOs have slew rate requirements specified, applying a slow ramp input or connecting a cap at the input is not recommended.
3. | Connecting a cap load 50 pF or more at the output is not recommended. DNI cap or perform simulations based on the use case.

4. | SOC IO buffers are off during Reset. A pull is required near to the attached device being driven by the SOC IO that could float.

5. | Any SOC IO that has a trace connected needs a parallel pull. When adding pull is not feasible, ensure the traces are routed away
from noisy signals.

6. | Connecting SOC IOs that have alternate function that can be configured directly to supply or ground is not allowed or recommended
to be outputs driven logic high instead).
7. | Verify cap loading of the SOC output (when any cap value > 22 pF (use case dependent, max value) 1is connected, customer needs to simulate)

slew rate of the input signal (LVCMOS input slew should be 1000 ns or less), IO compatibility and fail-safe operation between the SOC IOs and
attached devices.

(including bootmode inputs). (Customer could have bug with their firmware and mis-configure these LVCMOS GPIOs that were intended to be inputs
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BLOCK DIAGRAM - AM62L EVM
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POWER ARCHITECTURE BLOCK DIAGRAM
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POWER SEQUENCE - RTC + 10 + DDR MODE
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POWER SEQUENCE - RTC ONLY MODE
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12C TREE

SOC_I2C0_SCL
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g irrespective of the IO configuration, when used.
» HDMI FRAMER Refer pin connectivity requirements of the
»|  0x3B, 0x3F, 0x62 processor-specific data sheet.
> 10
g TCA6424ARGJR
g Add 0x22
g 10 Expander
| TCA6424ARGJR
» Add 0x23
SOC 12C2 SCL »
[Pz Sk SOC 12C2 SDA d PD Controller
12C2_SDA = = > Add 0x38, 0x3F
WKUP_j2c0_ScL |—WKUP I2c0 ScL > e
WKUP_I2C0_SDA 0x30
WKUP_I2C0_SDA (default)
PROC181E1P1A
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GPIO MAPPING TABLE

SL NO. GPIO DESCRIPTION GPIO NET NAME FUNCTIONALITY GPIO USED PACK%?\?’IEIGNAL DIsEg;IEOCNI'"’I'VgH DE?ﬁ}r"ET g?..ll;l.:./EE VOIC;LASGOECDSOIBAI'EMN VS;;GEE'FQ;L
CONTROL ON EVM
1 Enable for WLAN Interface WLAN_EN ENABLE GPIOO0_51 MMC2_SDCD OUTPUT LOW HIGH VDDSHV4 SoC_DVDD1V8
2 WLAN Interrupt WLAN_IRQ INTERRUPT GPIOO_52 MMC2_SDWP INPUT HIGH Low VDDSHV4 SoC_DVDD1V8
3 OSPI NOR Reset Control GPIO GPIO_OSPI_NOR_RSTn RESET GPIOO_12 OSPIO_CSn1 OUTPUT HIGH LOW VDDS1 SoC_DVDD1V8
4 OSPI NOR Interrupt OSPI_NOR_INTn INTERRUPT GPIOO0_13 OSPIO_CSn2 INPUT HIGH LOW VDDS1 SoC_DVDD1V8
5 CPSW Ethernet PHY Interrupt CPSW_RGMII_INTn INTERRUPT GPIOO0_105 EXTINTn INPUT HIGH LOW VDDSHV1 SoC_DVDD3V3
6 10 Expander Interrupt GPIO0_91_INTn INTERRUPT GPIO0_91 SPI0_D1 INPUT HIGH Low VDDSHV1 SoC_DVDD3V3
7 User test LED control signal SOC_GPIOO0_123 ENABLE GPIOO0_123 MMC1_SDWP OUTPUT LOW HIGH VDDSHV1 SoC_DVDD3V3
8 User Interrupt GPIO0_90_INTn INTERRUPT GPIO0_90 SPI0_DO INPUT HIGH Low VDDSHV1 SoC_DVDD3V3
9 PMIC Interrupt PMIC_nINT INTERRUPT GPIOO_105 EXTINTn INPUT HIGH Low VDDSHV1 SoC_DVDD3V3
10 VOUTO FET switch selection SoC_VOUTO_FET_SEL1 SELECTION GPIOO0_87 SPI0_CS0 OUTPUT HIGH NA VDDSHV1 SoC_DVDD3V3
11 VOUTO FET switch selection SoC_VOUTO_FET_SELO SELECTION GPIO0_89 SPIO_CLK ouTPUT HIGH NA VDDSHV1 SoC_DVDD3V3
10 EXPANDER - 01
1 UART1 FET selection control UART1_FET_SEL DIRECTION CONTROL 10 EXPANDER-P02 OUTPUT HIGH NA VCC_3V3_SYsS
2 SD Card Load Switch Enable MMC1_SD_EN ENABLE 10 EXPANDER-P03 ouTPUT HIGH HIGH VCC_3V3_SYS
3 SOC eFuse Voltage(VPP=1.8V) Regulator Enable VPP_LDO_EN ENABLE |0 EXPANDER-P04 ouTPUT Low HIGH VCC_3V3_SYS
4 EXP CONN 3.3V Power Switch Enable EXP_PS_3V3_EN ENABLE 10 EXPANDER-P05 OUTPUT LOW HIGH VCC_3V3_SYS
5 SOC UART1 Mux Enable UART1_FET_BUF_EN ENABLE 10 EXPANDER-P06 OUTPUT HIGH LOW VCC_3V3_SYS
6 DS! Display GPIOO DSI_GPIO0 GPIO |0 EXPANDER-P10 BIDIRECTIONAL NA NA VCC_3V3_SYS
7 DSI Display GPIO1 DSI_GPIO1 GPIO 10 EXPANDER-P11 BIDIRECTIONAL NA NA VCC_3V3_SYsS
8 BT UART WKUP Signal BT_UART_WAKE_SOC_3V3 INTERRUPT |10 EXPANDER-P13 INPUT HIGH LOW VCC_3V3_SYS
9 USB Type A overcurrent indicator USB_TYPEA_OC_INDICATION INTERRUPT |10 EXPANDER-P14 INPUT HIGH LOW VCC_3V3_SYS
10 WLAN Alert Interrupt WLAN_ALERTN INTERRUPT |10 EXPANDER-P17 INPUT HIGH LOW VCC_3V3_SYS
11 HDMI Interrupt HDMI_INTn INTERRUPT 10 EXPANDER-P20 INPUT HIGH LOW VCC_3V3_SYS
12 TEST GPIO2 TEST_GPIO2 GPIO 10 EXPANDER-P21 NA HIGH NA VCC_3V3_SYS
13 MCASPO_FET_EN ENABLE |10 EXPANDER-P22 OUTPUT LOW LOW VCC_3V3_SYS
14 MCASPO Enable and Direction Control MCASPO_BUF_BT_EN ENABLE 10 EXPANDER-P23 OUTPUT LOW HIGH VCC_3V3_SYS
15 MCASPO_FET_SEL DIRECTION CONTROL |0 EXPANDER-P24 ouTPUT HIGH NA VCC_3V3_SYS
16 DS to HDMI Card Device ID interrupt DSI_EDID INTERRUPT |0 EXPANDER-P25 INPUT HIGH Low VCC_3V3_SYS
17 Power Delivery 12C Interrupt Request PD_I2C_IRQ INTERRUPT |10 EXPANDER-P26 INPUT HIGH LOW VCC_3V3_SYSs
18 User Test LED 2 |0_EXP_TEST_LED GPIO 10 EXPANDER-P27 ouTPUT Low HIGH VCC_3V3_SYS
10 EXPANDER - 02
1 M.2 module Bluetooth LDO Enable BT_EN_SOC ENABLE 10 EXPANDER-P00 OUTPUT HIGH HIGH VCC_3V3_SYS
2 VOUTO FET switch selection VOUTO_FET_SELO SELECTION 10 EXPANDER-P01 OUTPUT LOW NA VCC_3V3_SYS
3 M.2 Interface Level Translator Enable WL_LT_EN ENABLE |0 EXPANDER-P10 ouTPUT HIGH HIGH VCC_3V3_SYS
4 EXP CONN 5V Power Switch Enable EXP_PS_5V0_EN ENABLE 10 EXPANDER-P11 OUTPUT LOW HIGH VCC_3V3_SYS
5 QSPI NAND Reset Control GPIO GPIO_QSPI_NAND_RSTn RESET 10 EXPANDER-P20 OUTPUT HIGH Low VCC_3V3_SYsS
6 HDMI Transmitter Reset Control GPIO GPIO_HDMI_RSTn RESET 10 EXPANDER-P21 ouTPUT HIGH Low VCC_3V3_SYS
7 CPSW Ethernet PHY-1 Reset Control GPIO GPIO_CPSW1_RST RESET 10 EXPANDER-P22 OUTPUT HIGH LOW VCC_3V3_SYsS
8 CPSW Ethernet PHY-2 Reset Control GPIO GPIO_CPSW2_RST RESET 10 EXPANDER-P23 OUTPUT HIGH LOW VCC_3V3_SYsS
9 Bootmode Buffer Enable GPIO_BOOTMODE_BUF_ENz ENABLE 10 EXPANDER-P24 ouTPUT HIGH Low VCC_3V3_SYS
10 Audio Codec Reset Control GPIO GPIO_AUD_RSTn RESET |0 EXPANDER-P25 ouTPUT HIGH Low VCC_3V3_SYS
11 eMMC Reset control GPIO GPIO_EMMC_RSTn RESET |10 EXPANDER-P26 OUTPUT HIGH LOW VCC_3V3_SYS
12 WLAN Reset control GPIO SOC_WLAN_SDIO_RST RESET 10 EXPANDER-P27 ouTPUT HIGH Low VCC_3V3_SYS
PROC181E1P1A
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LDO_3v3

PD_MS_[2C1_SCL

USBC_CONN1_CC1

cas3 Casd
220pF | 220pF
sov sov (29,34)
DGND
USBC_CONN2_CC1
159 C160
2200F | 220pF
v v
DGND
PD_HRESET
car2 563

0.01uF 100K
25V

DGND

USB TYPE-C POWER

TYPE-C DUAL PD CONTROLLER

U125

VBUS_TYPEC1

PP1_CABLE
VCC_3V3_SYS
C142 R234
DNI 10K
10V
PD_I2C_IRQ
DGND
BP_NoWait
Safe Configuration %%
RS68 R566
10K_1% DNI
ADCIN1
ADCIN2
RS69. RS64.
K_1% K_1%
DGND
I2C Slave
Address Portl Port2
12C2 (Default) 0x38 0x3F
I2C1 0x20 0x24

VMAIN

DRAINT 8 19 DRAINT
B S— - AN DRANISISE 1 DGND
DRAINT_2 DRAIN1_4
1 bp vt vaust (2
PP1_CABLE 25 2
———————={ PP1.CABLE ©1.cC1 {55 /SBC_CONN1_CC1 (12)
50 cicc2 SBC_CONNT_CC2 (12)
%23 C1_USB_PIGPIO18 4
X—="+ C1_USB_N/GPIO19 GPIO16/PP_EXT1 [——X PD_VIN.3V3  c155] |10uF
LDO_3v3
PD_MS_2C1_SCL 27 e Se
MSTZCTS 5§ 12C1_SCL VIN_3V3 5
—POTMSTZCTIRG 55| [2C1 SDA LDO3V3 [35
——————— = CiRa LDO_1v8
LDO_1v8
(30)  SoC_I2C2_SCL RS61 OF PD_S_1202_SCL 21, C153
@0) o€ 12G2 SDA <& R563 OE 51262 33 .§§§’§§,§ 10uF
(44) PD_I2C_IRQ K- RS65 g = 34 S RG v
_12C._| 12C2_IRQ
20 c154
SoC_USB0_DRWVBUS RO%S CE. PD_GPI00 GND 757 AT
o 554 GE GPIo0 OND 759 6.3V DGND
(12)  PORTI_15W_EN Aot 0 GPIO1 GND DénD
(1234)  PORTZ15W_EN
X—31| HPD1/GPIO3 44 PD_HRESET
PD_M_I2C3 SCL X1 HPD2/GPIO4 HRESET [ ADCINT
PO_WI2C3SD) 12C3_SCLIGPIOS ADCIN (g ADGINZ
PO-W-2CIIRT 12C3_SDAIGPIOS ADCIN2 Déno
12C3_IRQ/GPIO7 36 RS67 o PD_SPI_MISO
31| GPIG12 SPI_MISO/GPIO8 [—37 Rert 3 PD-SPT-MOST
X35 GPIO13 SPI_MOSI/GPIO9 [—3g 3 3 POSPICLK
X457 GPIO14/PWM SPICLK/GPIO10 [—35 Racs 0E PDSPT
X—" GPIO15/PWM SPI_SS/GPIO11
54 49
Vee 5v0 X—z5-| C2_USB_PIGPIO20 GPIO17/PP_EXT2 D)P2_PP_EXT ENABLE  (34)
X—=— C2_USB_N/GPIO21 45
PP2_CABLE c2_cct USBC_CONN2_CC1 (34)
RSE0 O = 28| ppy caBLE c2ccz :“7 8 USBC_CONN2_CC2 (34) VBUSTYPEC2
VMAIN 1 3
— e PPHW®2 VBUS2
Hn 4:“’”“ 57| DRAINZ 1 DRAIN2_3 Tg? DRAINZ
Tov DRAINZ 2 DRAINZ 4
TPS65988DHRSHR
DGND
DGND
LDO_3v3
LDO_3v3
LDO_3v3 LDQ_3v3
c184] |0.4uF
R273
16V 10K
DGND
st hd
PD_SPI_MOSI 8 2 PD_SPI_MISO
———————>4DI(lo0) > DO(IO1)
PD_SPL_CLK 6
————————c
SPI_HOLDn 7 PD_M_I2C3_IRQ
HOLD(103) 12033
PD_SPI_SS 1)
5
SPLWPn _
3 Wroz) 2
5
<] WZ5QB0DVSNIG
PD_MS_I2C1_SCL  Rogs oE
R284 P
DEND PD_M_12C3_SCL__pog7 " 1 2
PDO_M_TZC3SDAR: DN L 3 4
PD-SPIMISO 5 6
PD-SPTCIK 7 B PD_SPI_MOSI
PDSPT 9 10
ONI DénD
PROC1B1E1P1A
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PORT1_15W_EN STATUS INDICATION LED

VBUS_TYPEC1

R230
470E
R-Note: -
The LED state is the supply Los
negotiation indicator. 150080VS75000

ON indicates success.

@
BSS138LT1G

(1112)  PORT1_15W_EN

DGND

USB TYPE-C POWER CONNECTOR

VBUS_TYPEC1 VBUS_TYPEC1
TP111
Silk: TYPE-C PWR :
a7 uize©|°["
Ca59 CON_USB-C_24_F o
0.01uF A 12 C144 22z
AR = st Hae
vl B < GND
DGND A B89 N v
(1) USBC_CONN1_cC1 < : gg X DGND 7] o
oAl e %
pOR | L1 +—1 (ODUSBC_CONN1_CC2 1 N/
- A B4 I = - ("bEND  TVSZ200DRVR
o1 i e
Al / Bt c1s7 |
TPD1E01B04DPLT 0.01uF
= |ovjeo) | 25V
fandedhd D19
DGND o)D) DGND TPD1E01BO4DPLT
DGND DGND
DGND
DN
OE,
N/ /77
DGND USB_TYPEC1_EARTH

POWER INDICATION LED: VBUS_TYPEC1

VBUS_TYPEC1

R251
470E

LD8
¥ 1s0080vs75000
Q

DGND

PRE REGULATOR POWER SUPPLY ENABLE LOGIC

DGND
DGND  DGND

D-Note:-
REG_3V3_MAIN_EN is enabled only when

a 15W or above PD negotiation succeeds.

On custom board designs, ORing logic can

be removed when USB PD controller is not used.

PROC181E1P1A

LDO 3v3
LDO 3v3
cl65
> REG_3V3_MAIN_EN (13) i1
16v
16V
DGND uss |
. DGND
(11,12) PORT1_15W_EN D)———t 4 ! Ro48 4 1
(11,34)  PORT2_15W_EN ) 4 D REGEN  (1314)
(54)  TEST_POWERDOWN )
SN74LVC1G32DPWR o
R259 0 R245 SN74LVC1GOBDBVRE4
10K > 10K

DGND

D-Note:-

The TEST_POWERDOWN is by default HIGH

and is used to turn-OFF the PMIC, U63,
U107, U113 through on-board XDS110.

For custom designs, the ANDing logic can be
removed when on-board XDS110 is not used.

Designed for TI by Mistral Solutions Pvt Ltd
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VinMin = 4.5V
VinMax = 15V
Vout = 5V @ 2A
VMAIN VCC_5V0 P17
1P112 ~
SILK SCREEN : VCC_5V0
R269 3 I8 |9
ca8s ci91 c190 C186 C180 680K_1% g 1§ _18
10uF 100F 10uF 10uF 120pF
>
25V 25V 2V 25V [P 50V z
DGND DGND
R270 VeC 5v0 R264
DGND 0K 63 130K_1%
12 7 DGND
DGND VIN vouT
15 VSEL FB 5 %
Vi V0_EN
(1214)  REGEN D R595 0E CC5v0, 14y ey o2 |8 R593 0E DEND
DGND
PSISYNC PG 2
3| aux - L L10 1.50H
% LZ') 9
o a L2
c178
0.1uF TPSB30702RNMR ™| ©
50V
o0& GND TEST POINTS
DGND DGND
’[’ZC TF:M TF:B TF:B'W
DGND DGND DGND DGND DGND DGND DGND  DGND
PRE REGULATOR POWER SUPPLY-2 S e we v e me e e
3 . 3V’ 1 O . O AMPS SUPPLY DGND DGND DGND DGND DGND DGND DGND DGND DGND  DGND
VMAIN
VinMin = 4.5V
VinMax = 15V
Vout = 3.3V @ 10A s ouar ]
VDDA_LM5141 VCC_LM5141 2 g 1 100uF_SOV D-Note:-
147 - > -
—! VCC_3V3_MAIN
Cad8 || OAUF Cd53 || 2.2uF [P 55 Add prov
>—’ provision for Jumper or OR for isolation or
I™sov I ev XBS104813R DGND 4\ load current measurement for preproduction boards
VMAIN CSD17308Q3
DGND ko
CAD Note:
it o 2 e DGND Follow Kelvin current sense routing
HB_LM5141
15,0 N £ 8 3 s 1 458 H gm;‘ VCC_3V3 MAIN .0
g =8 sw |12 St L1 1.8uH _R559 0.05E 1%
XAL7070-182MEB
13 HOLMS141 Re7g 10E.
EN_LM5141_ON 23 HO
(12) REG_3V3_MAIN_EN > EN 14  HOL_LM5141
HOL —
RES_LM5141 LO_LM5141
| 2 | oo o8 A R549 0
SS_LM5141 LOL_LM5141
22 ss LoL 7 RS50 0E
CSD1757503 | cass caat
DITH CS_LM5141 - 47uF
VDDA LMs141 s Tov ot
ce2 | caso | cest DEMB
17
100uF_50V 0.1uF 0220F | 0.124F RT_LMS141 4 or vour A
50V 16V 10V o i a0 o |21 DGND
comp
&1 osc FB |12 R562 e
R670 Al 2 2 A3
463 2.05K 1% A2 | Al 5 56 o A3 Az A\
[ A2 < o u A DGND
442K 1% | 330pF IMSTARGET | o ol R556 E
oV 8
DGND
DGND
461
75000pF
2V X
LM5141_AGND  DGND
———>> PoRz.INPUT (14,15,16,21,44,54)
DGCND PCB Note:
Short IM5141 AGND and DGND at single point
PROC1B1E1P1A
y . . Tile  PRE-REGULATOR POWER SUPPLY
Designed for TI by Mistral Solutions Pvt Ltd
i TEXAS =
S PROC181E1-1A
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VDDS RTC 1V8,

D-Note:-

LOW POWER MODE CONFIGURATION

0.5AMPS Supply

Follow the processor supply slew rate requirements
when selecting discrete RTC supply generating power

devices (LDOs)
VDDS_RTC_1V8
€415
TuF
16V
R524 113
10K 1
DEND N out
(14)  RTC_PG (——— S5 1ec - R517
REG_EN VDDS_RTC_IVB EN 4 00K 1%
R605 03 N2 Y orsl2 100K _1% e
[ ] TPS74501PDRVR 16V
R DEND
44.2K_1%
DGND
DEND
DEND
D-Note: -
The enable pin of the discrete RIC supply (LDO) can be driven by the power-good signal of the regulator

generating the main supply rail (VCC_3V3_MAIN).
a resistor pulled up to the LDO supply input can be used as EN input.

In case the regulator does not support a PG signal-

output,

CURRENT SENSE RESISTOR FOR SoC_VDD_RTC AND SoC_VDDS_RTC_1V8

(From J14 Header)
SoC_VDDS_RTC_1V8_HDR

(To s0c)
S0C_VDD_RTC

(From J14 Header)
S0C_VDD_RTC_HDR

(To s0C)
SoC_VDDS_RTC_1V8

TP222

TP220 Load Current Path

b

Trace |

DN

i
Kelvin Sense
Traces to
Amplifier

current
Sense

CAD NOTE:
Follow Kelvin current sense routing for RTC supplies

current sense resistor (R505 and R516). Follow the routin
shown in the above figure that has been added as reference for
kelvin current sense routing.

RTC_PG TO PORz_INPUT OPEN DRAIN BUFFER

VDDS_RTC_1V8
cir9 01uF
16V
DGND
ue2 |
4
(14)  RTCPG 24 o 8 v R27S %€ % PoRz_INPUT (13,15,16,21,44,54)

B
2 ne H—x
5
o] SN7ALVC1GO7DRLRG4
DGND

VDDS_RTC_1v8

SoC_VDDS_RTC_1V8_HDR

VCC_3V3 MAIN

D9
BAS16T

VDD RTC (0.75V),

S-AU_R1_000A1

0.5AMPS Supply

VDD_RTC
u107 P85
g2 N our H
1oy RTC_PG 5
PG RS00 VDDS_RTC_1v8
VDD_RTC_EN 4 2 o 2 100K_1% caoa
DGND EN © w FB W
TPS74501PDRVR 10v
REGEN  Re0s 03 " R520
10K
309 DEND
NI R493
5 74K 1%
2% RTC_PG
DEND DEND

D-Not:

Adjust RTC_PG pullup value to minimize the output slew.
Keep the RTC_PG to RTC_PORz PCB trace short to minimize trace capacitance. Adjust the
value of the external pullup resistor when an open-drain output PG is used as reset

input to RTC_PORz.

could glitch

when a slow rising input is applied.

DGND

The RTC_PORz input has internal hysteresis and the internal reset
The slew rate is recommended to be

faster than the limits specified in the LVCMOS IO buffer electrical specification to
minimize possible noise coupling.

RTC SUPPLY SELECTION

SOC_DVDD1V8

Notes on SoC_VDD_RTC and SoC_VDDS_RTC_1V8 supply source:

RTC ONLY MODE
and U107

- external discrete LDOs
(for SoC_VDD_RTC)

U113

(for SoC_VDDS_RTC_1V8)

are use

-

DGND

RIC + IO + DDR RIC + IO + DDR MODE - PMIC Buck2 (for SoC_VDDS_RIC_1V8) and
VBD_RTC RTC ONLY MODE PMIC_VDD_RTC LDOL (in case of PMICI - TPS65215 is used)/
LDO2(in case of PMIC2 - TPS65214 is used)
SoC_VDD_RIC_HDR (for SoC_VDD_RTC) are used
J14
1 3
o 1
. . RIC Only MODE TO SoC RIC + IO + DDR MODE
5 T VDDS_RTC_1V8 | SoC_VDDS_RTC_1V8 SOC_DVDD1V8
RTC_PG 7 9
T KPMIC_6PO (15,16) VDD_RTC SoC_VDD_RTC PMIC_VDD_RTC
(200 RTCPORz & 8
RTC_PG 10 12 RTC_PG RTC_PORz PMIC_GPO
11 T
(1544)  Pmic1_ReseT << PMIC1 RESET
13 o158y RTC_PG - DGND
T DGND - (To PMIC 1)
(14)  PMIC_LPM_SEL & M
HDR_3x5 DGND PMIC_LPM_SEL Ne
Note:
Use 5x2 Female gang jumper to select the mode
VCC_3V3_MAIN
VCC_3V3_MAIN T
VCC_3V3_MAIN RIS C493
C151] | 0.1uF 16V ;7
RS72 iz DGND
VCC_3V3_MAIN 10K 16V
= DGND REG_EN
uss (12,13) REG_EN > 4 R602 E 55 puic e (1516)
@) PuIC_LPMEND D)—R2EE 0E 2[00 o Al4Re o 2 -
R252 3 3 M
10K I =
3 80 a8 SYPMIC_STBY  (15.,16) SN74LVC1GOBDBVRE4
B1
1 5 D-Note:- X
(14 PUICLPMLSEL > L] %L F In use cases where TMUX154EDGSR is used DGND
to support multiple power modes configuration,
a glitch can be observed on the output A during
TMUXISEDGSR | er-up when the EVM is configured for RTC Only
mode. The analog switch is optional since the custom
board is designed to support a fixed, specific low power mode.
Doote:” . DGND nEN SEL OUTPUT & MODE
PMIC_LPM SEL is generated based on 5x2 Female gang jumper configuration.
By default the MUX SEL pin is high and PMIC_LPM ENO drives the PMIC STBY
pin to turn-OFF the CORE and VDDA to supporf RTC + IO + DDR Mode. L L A=A0
When the MUX SEL pin is low, the PMIC LPM ENO drives the PMIC enable pin B=B0 RTC ONLY MODE
to support "RIC only". In this low power mode, the entire PMIC is
turned-OFF and the RIC domain is supplied by external always-ON LDOs.
L H A=A1 | RTC + IO + DDR
(DEFAULT) B=B1l MODE
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SOC POWER SUPPLY PMIC - 1

VCC_3V3_MAIN
CAD Note:
PMIC1_|12C_SDA Follow Kelvin connection for current sensing
when using 2 terminal resistors.
VCC_CORE_P VCC_CORE_N
VDD_CORE = 0.75V
DEND VCC_CORE VDD_CORE -
1 4 1P86
VDD1P8_PMICT R184 2 002 1%
Silk: PMIC_PROG
C140 2.20F VCC1VB_SYS_P  VCC1V8_SYS_N
16V VCC1V8_SYS SOC_DVDD1V8
TP
VCC_3V3 MAIN DGND R183 2 3 0.1E 0.5%
<
. b
4 2 L6 ONI
5| PVIN_B1_1 & LX B1_1 5 T BT VCCIV1_P1 VCCIVI_N1
PVIN_B1_2 a X B1.2
]
c430 c439 caar c125 ci3a 30 g 29 13 DNI VCC1VI_PMICT VDD_LPDDR4
47uF 47uF 47uF 220F 2.20F PVIN_B2 Lx B2 DNI DGND 4 1 P90
2V 2V 2V 16V 16V % | s 1x p3 |2 ke NI R190 3 2 DNl
PMIC_VDD_RTC
PVIN_LDO1 oot LT cie VDD_LPDDR4 = 1.1V
o 5 =
DGND 2| o 1oos " TPO7 o
R223 E PMICT_12C SCL 10 vLpo2 SILK SCREEN : BMIC_VDD_RTC
((11552200)] WU Ta60 SO % SN AR e m—l VSEL_SDIVSEL_DDR 2 VSELDOR pere
e - ! 1 - ~ C138
(16.21) PMIC_nINT PMICT_RSTOUT nINT. PMIC1_RESET_RES BN
VOO B MAN (13.14,15,16,21,44,54) PORz_INPUT RE39 & 18 { SRsTOUT Mope/ReseT (22 Riot = PMICT_RESET | (14.44) 16V
13 31 VDDA1V8
vsys MODE/STBY [~ PMIC_STBY  (14,16) pekp T VDD_1v8_P VDD_1V8 N
2
casp (14,16) PMIC_EN p——— _ 1 CAD NOTE: 1 4 VDDA_1V8
2.2u0F z | = i %
o (13,14,15,16,21,44,54) PORz_INPUT << 181 pio FB B2 o2 Tie before the shunt after the bulk L 2 SotEosk T
o1 o s FB B3 cap (for all the PMIC buck (DC/)DC outputs rails)
bekD (14,16)  PMIC_GPO 71 GPO1 132
(1617) Ve avasys EN K GPO2 ONI
19 VDD_CORE 16V
X501 Nez Y VCC1V8_SYS
v VDD_LPDDR4
%= NC4 E DEND
DNI o o
2 g
CAD NOTE:
Feedback path of FB B3 (VDD_LPDDR4)
must be close to PMIC - 1 (U48) PMIC1_RESET_RES
DGND
VSEL_DDR
541
frox
DGND DGND
VCC_3V3 MAIN  VCC_3V3 SYS VCC1V8_SYS  VCC_3V3_MAIN VCC_3V3 SYS
R217 RS551 220 R199 R542
10K 10K 10K DNI 10K
D-Note: -
PORz_INPUT P99 PORz_INPUT
When nRSTOUT from the PMIC is connected directly to
PMIC_EN PORz input, adjust nRSTOUT pullup value to minimize the
slew. Keep the PCB trace short to minimize trace capacitance.
Adjust the external pullup value when using an open-drain
PMIC_GPO output to meet the processor slew requirement. The slew rate
is recommended to be faster than the limit specified in the
10 buffer electrical specification to minimize possible noise
PMIC_nINT coupling. The recommendation is to connect nRSTOUT through a
discrete Schmitt trigger push pull output buffer to the
PORz input of the processor. The PORz input has internal
VCC_3V3_SYS_EN hysteresis and the internal reset could glitch when a slow
rising input is applied.
PROC1B1E1P1A
. . . Tile  SOC POWER SUPPLY PMIC - 1
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PMIC 2 Config option

P% 8 PMIC2_I2C_SDA

SOC POWER SUPPLY PMIC - 2

VCC_CORE

The Tecommendation is to connect the output from logic gate or
discrete buffer (with fast rise time) as PORz input rather than
slow rising open drain output.

D-Note:-
PORz inputs have slew rate requirements specified.

When PMIC nRSTOUT is connected to PORz. Adjust

the pull-up to minimize the rise time (100-200 ns) when
using an open drain output. PORz is fail-safe and 3.3 V
tolerant. The PORz input can be connected to 1.8 V or 3.3 V.

10
22

VDD_LPDDR4

Feedback path of FB B3

PROC181E1P1A

(VDD_LPDDR4) must be close to PMIC - 2 (U50)

CAD Note:
o2 e Follow Kelvin connection for current sensing
Sz Sz when using 2 terminal resistors.
10v 10v
DGND  DGND L veetvi_p2 VCCIVIN2
c150
20F VDD_LPDDR4
10v 1 4 TP109
R4 2 3 004 1%
DGND -
VCC_3V3 MAIN
VDDA1VE
U0 ™
o ciag
& 20F
PVIN_B1 a oV
E c131
PVIN_B2 DGND 22uF
PVIN_B3 Tev
VSYSPPVIN_LDO12 DGND
PMIC2_12C_SCL
v (1520)  WKUP_I2C0_SCL i SE-PmCZT2ZCSDY scL R 1
(1520)  WKUP_I2C0_SDA == SDA (15.17) St
(1521)  PMIC_nINT PWICZRSTOUT NINT
(13,14,15214454)  PORz_INPUT L & NRSTOUT Tov
(1415)  PMIC_EN DGND
(1415 pmicero <& RS35 = GPONWAKEUP g gg VDD_CORE
& 55
D-Note:- < aoa VCC1V8_SYS
PORz_INPUT PTPSE5Z140TVAFR

Designed for TI by Mistral Solutions Pvt Ltd
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Title  nWAKEUP PUSH BUTTON, LOAD SWITCH AND VPP LDO

nWAKEUP REQUEST PUSH BUTTON 506 V005 RTC. 116_HOR
R534
10K
(17.2054)  nWAKEUP ) AWAKEUP  (17,20,54)
Sws ‘
2 3
N = cas
017 0.1uF D-Note:-
1 f 4 v The nWAKEUP push button output has been provided
o[ KWR#42G LFS ~ on the EVM for testing during software development.
- The recommendation is to connect the nWAKEUP signal
to the processor EXT WAKEUPO, EXT WAKEUP1 inputs
through a Schmitt trigger based debounce logic
(Refer RESET & INT DEBOUNCE CIRCUIT)
when reused on the custom board.
DGND
D-Note: -
1.8v VPP (eFUSE) 4 0.5AMPS SUPPLY The recommendation is to select an LDO with
fast load transient current response and
D-Note:- connect the LDO output to the VPP supply
Alternate part suggestion pin with low loop inductance path to
TPS7A21-Q1, Automotive, D-Note: - ensure the LDO is able to source the large
SQOmA, low-noise ultra-low-IQ Okay to use VCC 3V3 MAIN transient load current, where the VPP supply
high-PSRR low-dropout (LDO) - - is within the ROC when programming the eFuse.
voltage regulator.
VCC_3V3_SYS
c122] [ 10F SoC eFUSE
16v VPP_1v8 s
L VPP_SUPPLY
DGND LIy our & A R198 0E
a SILK sC
44)  VPP_LDO_EN 3en & ne i
¢ LDO El O NC C126 C127 RAS3
o] TLV75518PDBVR 01uF 2.20F DNI
16V 10V
R208
D-Note:- 10K D-Note:-
Given the transient load current requirement oo An alternate way to source the VPP supply
during eFuse programming, using load switch o&ND is to use an external supply. The recommended
or FET based switch may not be a recommended DGND caps and discharge resistor are recommended
approach. The recommendation is to use an LDO DGND to be placed near to the SOC VPP supply pin.
with fast load current transient response and quick One of the SOC GPIO output can be used to
output discharge that can be enabled by processor IO. control the timing of the external power supply
A load switch or FET based switch is likely to have output.
too much voltage drop (out of processor VPP supply ROC)
that can't be compensated like when using an LDO.
VCC_3V3_MAIN
VCC_3V3 SYSP VCC_3V3 SYS N
VCC_3V3 SYS SoC_DVDD3V3
DGND ut1g 33 . .
1 7 R197 2 3 01E 05%
VIN1 VouT1
2y vin2 vourz F——
(1516)  VCC_3V3_SYS EN e E 24 on et
l VBIAS P202
=)
2 a
G c13s
50V o] o [TP822965DSGT 220pF DGND
50V
DGND
DGND
PROCIB1E1P1A
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SOC POWER SUPPLIES AND SUPPLY RAILS

D-Not D-Note:-
A Trace connected to SOC pad (IO) is effectively an antenna that can pick up noise. SoC DVODIV3 When SD card is not used, connect 1.8V or 3.3V supply to
A potential will be generated on the trace when noise couples into the antenna. VDD_CORE U28P = the VDDSHV3 IO supply
This potential will be largest on the highest impedance end of the trace. By placing a e SoC_DVDD1VE
pull-up or pull-down near the SoC pin (input), we force the highest potential to the VDD_CORE VDDSHVO ({77 -
open-circuit end of the trace rather than the SoC IO end of the trace. VDD_CORE VDDSHVO0 &35 VDDSHV_SD_I0
VDD_CORE VDDSHV1 [—For -
VDD_CORE VDDSHV1 [ g SoC_DVDD1V8
VDD_CORE VDDSHV2 |75 -
VDD_CORE VDDSHV3 (7 D-Not.
VDD_CORE VDDSHV4 :
VDD-GORE T VDDSO and VDDS1 are used to supply fixed, 1.8V IO supply for IO group IOs
VDD_CORE VDDS0
p12| VDD_CORE voDS1 [-1E VDDA_1v8
B4 | VDD_CORE T2
1 Ro | VDD-CORE VDDA_1P8_USB SoC_DVDD3V3
R11 & u12
VDD_LPDDR4 VDD_CORE VDDA _3P3_USB VDDA CORE
L8 ut1
77| VDDS_DDR VDDA_CORE_USB VDDA, 1v8
Mg | VDDS_DDR G4
Ng | VDODS_DDR VDDA_1P8_DSI VDD_MMC1_SD
VDDA_1V8 1 Pg | VODS DOR oo Y16 T
VDDS_DDR VDDA_3P3_SDI VDDA CORE
L11 G13
VPP 1v8 12| VDDA_PLLO VDDA_CORE_DS| VDDA CORE
S s Syt H12 VDDA_1v8
T N18 VDDA_CORE_DSI_CLK
VPP voos osco |-R1E VDD_CORE
D-Note:- VoDA DD'; pLLo |10 SoC_DVDD1V8
Connecting a 1.8V supply source directly to VPP pin =R
continuously is not recommended or allowed vops_wkup [-E2& VDDA_1v8
VoA Anc |-N1Z SoC_VDD_RTC
voo_Rrrc 7 SoC_VDDS_RTC_1V8
vops_Rrc -8
AM62L32B0GHAANB

D-Note

Refer pin connectivity table of the SOC data sheet for connecting the USB 10, analog and
core supplies when USB interface is not used. It is acceptable to have the supplies
connected and all the USB pins left unconnected provided the USB driver is not initialized
any time and the USB calibration procedure does not happen. Grounding the USB supplies as
per pin connectivity requirements when not used saves power when low power is a critical
requirement.

D-Note:-
Common SOC LVCMOS IO interface guidelines
1. Most of the SOC IOs are not fail-safe. No input should be applied before SOC supplies ramps.
2. SOC LVCMOS inputs have minimum slew rate requirements specified
3. SOC IO buffers are off during Reset and after Reset. A pull is required in case SOC IOs or
the attached device inputs could float.

u28Q 4. Any SOC IO that has a trace connected and not being actively driven needs a parallel pull.

When adding pull is not feasible, ensure the traces are routed away from noisy signals

U28N

CAP_VDDS_MMCO 48

CAP-VDDS-MMCT CAP_VDDS_MMCO

[V
CAP_VDDS_WIC: 76 | CAP_VDDS_MNIC1

CAP_VDDS_MMC2
CAP_VDDS_GPMC K16

m
b

<

]

g

<

]

[

I

ERSREE

Q

3;

9 C294 c310 C323
TUF UF TuF

25

uf
6!

T

CAP_VDDS_GPMC
CAP_VDDS_GENERALT  g14

VDDSHV_SD_I0 CAP_VDDS_GENERAL1

T16

CAP_VDDSHV_MMC
AMB2L32BOGHAANB

c338 C286
ey

i =
16V 16V 16V 16V 10v D-Note: -
A 3.3uF capacitor provides the correct voltage transition
timing when the SDIO-LDO output (CAP_VDDSHV_MMC1)

||

=
<
a
a

D-Note:-
Select capacitor with ESR < 1 ohm

Refer SOC Data sheet

A4 AM62L32BOGHAANB 4
DGND DGND PROC181E1P1A

is required to change from 3.3V to 1.8V. A 4.7uF capacitor
~ may not be discharged from 3.3V to 1.8V before

DEND communications with the SD card resumes after it is told to
change 10 operating voltage.

Ensure the PCB loop inductance is < 2.5 nH
Select 0201 package or smallest possible package nearest to 0201

Designed for TI by Mistral Solutions Pvt Ltd
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SOC POWER SUPPLIES - DECAPS

VDD_CORE VDDA_CORE
\TP68
VDD_CORE EL6 o=
1 W 2
sluz ol oz 5 £ E - S ufz - L1 - S 5
qu I 2 wau J 2 aqu wau Jwﬂu Jl{" ki l *£ E L_ l B & ERE I
) ) ) = 5 [ D I 4 220F o I 4 pqy  DLMIEKG260TZ1D T o o o
o L o L LQ0F o Lo LW Lo 1,00F S' S' 3 B E & 5 g 2 g 3 8 m & E e H
<
v
! ! DGND
i& DGND
DGND Decap placement priority:- Medium, Decap placement priority:- Medium, Decap placement priority:- Medium,
Place under BGA footprint after Place under BGA footprint after Place under BGA footprint after
placing High priority decaps placing High priority decaps placing High priority decaps
Place one 0.l1luF cap near each Pin
VDD_LPDDR4
VDDA_1v8
ECEESEESES
u3s ust us7 u2s uz26 1 1 i i i i A A 0 Ja b J i
1 9 3 1 9 1 ) 1 9] ) 3 T~ C309 T~ C308 T~ C313 -~ T~ ™~ ™~ ™~
1uF 0.1uF 0.1uF % % %15; 3 é g g %I’ %F
1 10v 10v ul ul ) ul o .01uf
N W W W W W T 10v 1ov 10v e e T 16V
A DGND Decap placement Decap placement priority:- Medium,
Place one 0.1luF cap near each Pin priority:- High, Place under BGA footprint after
DEND place under BGA placing High priority decaps
footprint
SoC_DVYDD3V3
IR EEENEE
s Yz 4B EER
ca08 c334
IEREN I EEEE TETRIT O 7T 9
S EC =R R Tov Tov gl g g g
co5 cata
[*T=i T8t §979 | bl
10v 10v 3l 8l gl gl 9
IS De_cap_ placemgnt Decap placement prlorlt_:y:— Medium,
priority:- High, Place under BGA footprint after
1 nder BGA lacing High priori
DGND Decap placement Decap placement gozi;riunie G placing gh priority decaps
priority:- Low, priority:- High,
Place under BGA place under BGA
footprint after footprint
placing High and
medium priority
decaps
SoC_VDD_RTC SoC_VDDS_RTC_1V8
VPP_1V8
VDD_MMC1_SD VDDSHV_SD_IO
1L %
£ b s il
- co9 cls 1 2 T
1uF 0.1uF -~ g o
10v 1ov g %: %{al :[\ 8§
16V 16V
v %7
DGND Decap placement priority:- Low, DGND DGND DGND DGND
Place under BGA footprint after placing X X
High and medium priority decaps Decap placement priority:- Low,
Place under BGA footprint after placing
High and medium priority decaps
R-Note:-
Use of 3 terminal caps optimizes use of bulk caps quantity
and minimizes the PCB loop inductance
PROC181E1P1A
Designed for TI by Mistral Solutions Pvt Ltd Tie  SOGPOWER SUPPLIES - DECAPS
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SOC WKUP DOMAIN

D-Note:-
Refer Applications, Implementation, and Layout section of the
data sheet for crystal placement and routing guidelines as below:

SOC RTC DOMAIN

VCCIB.SYS  Clock Routing Guidelines
->0scillator Routing
CAD NOTE:
Place R121 and R115 as TRIPAD D-Note: -
(One of the pad for both resistors overlaps) D-Note:- SoC_VDDS RTC_1v8_HDR When RTC only mode or RTC + IO + DDR self-refresh
Rizo  Ri3t RTC_PORz . low-power modes are not used, use of LFOSCO crystal
2121 - S0C_CLKIN Add provision for 22pF glitch filter is optional. When not used, the LFOSCO crystal and
— N\ near to the RTC_PORz input other components can be DNI and LFOSCO_XI can
u28m F be grounded. Refer SOC data sheet
WKUP_OSCO_XI 15, o
MDIOO_MDC AC15 >> SoC_RGMII_MDC (31,32) 7K 7K R1 DNI C89 H DNI
501 U28F
MDIOO_MDIO ACT3 > SoC_RGMII_MDIO (31,32) ” 50V oo
AB22 on T EXT_WAKEUPO 270
WKUP_12C0_SCL [aa55 WKUP_I2C0_SCL (15,16) DNI EXT_WAKEUP1 nWAKEUP (17.54) LFOSCO_XI c78 || 18pF
WKUP_12C0_SDA WKUP_I2C0_SDA  (15,16) vie
v23 R127 0E RTC_PORZ RTCPORz  (14) | 50V
WKUP_CLKOUTO HFOSCO_CLKOUT_25M_32K_1V8 @n ‘
B DGND DGND osc Ac21 RO9
AC18 LFosco.xi NI
WKUP_OSCO_XI
AC20 R108, OE
WKUP_OSC0_XO 16 a0 LFOSCO_XO
WKUP_0SC0 X0 ACIT 0SCO_ R119 DNI €90 ants C79 || 18pF
W22 PMIC_LPM_ENO PMIC_LPM_ENO 50V
WKUP_UARTO_RTSN yss—) WKUP_UARTO_RTS_1V8 (51) R122 e
'WKUP_UARTO_CTSN < WKUP_UARTO_CTS_1v8 (81) 0E DGND AMB2L32BOGHAANB R107 DGND
Y22 D-Note: T DNl D-Note:-
WKUP_UARTO_RX_1V8 (51
WO AR o0 Lﬁ WKUP UARTO e & The recommendation is to ground XO when Mount R107 when RTC only mode or RIC + IO + DDR
= = R external oscillator is used. Refer SOC data sheet CAD NOTE: . refresh low power modes are not used (crystal and
AM62L32BOGHAANB DénD Place R107 closer to U28 LFSOCO Xi other related passives can be DNI (not mounted)
pin to minimize stul
DGND
CAD NOTE:
Place R119 and R122 as TRIPAD
(One of the pad for both resistors overlaps)
D-Note:- D-Note:- D-Note: -
The processor performance has been validated only The recommendation is to connect the 25 MHz crystal directly to the SOC XI and XO Refer SOC data sheet for the recommended LFOSCO circuit configuration during
with a 25 MHz Crystal/clock source connected to pins (no series or parallel resistors are recommended). preproduction PCB and the production PCB
WKUP_OSCO (25 MHz  is the only clock frequency The internal oscillator implements AGC (Automatic Gain Control) for amplitude control
supported) . The data sheet shows WKUP_OSCO not The recommendation is to match the SOC crystal and the EPHY crystal specifications
starting until after the core voltage because there
are some cases where the oscillator may not start until D-Note: -
VDD_CORE is valid. In most cases the oscillator will The only LFOSCO register bits that should be changed by the customer are
start as early as VDDS_0SCO, but this may not always BP_C, PD_C, and RTC_RTC_LFXOSC_TRIM[18:16],where PD_C is reset (0) to
be the case. This diagram in the data sheet is showing DeNote:- enable the oscillatér and the BP_C bit is only set (1) to place the
the maximum start-up time, which must include the case No WEUP 0SCO reqisters are required to be changed. Those oscillator in bypass mode when using an LVCMOS clock source.The
where the delay is based on VDD_CORE being valid. registers Shoulg temain in thgu Sefault stateg . RTC_RTC_LFXOSC_TRIM[18:16] bits are set based on the actual capacitance
9 Joets . load applied to the crystal, as defined by the Load Capacitance Equation.
elect the appropriate crystal circuit components that are The load capacitance range of the crystal will be half of the recommended
compliant to the values defined in the WKUP_OSCO Crystal < i .
s = capacitor value range since there are connected in series with the crystals
Circuit Requirements table. Read the Load Capacitance and S ate oy
Shunt Capacitance sections to select the appropriate .
crystal circuit components.
VCC1V8_CLKBUF
VDDA1V8
VCC1V8_CLKBUF
- I . >
25Mhz XTAL
1 VCC1V8 CLKBUF | 2 1
C87
O1F | 1R R78 C66 Co7
16V 16V 10K 0.10F TuF
16V 16V
R81
10K -
s (30)  EXT_CLKOUTO ) RE8 Onl
% uts h CLKOUT 0SC ute | DGND
1:3 LK BU o L = —— K R71 0 CLKOUTO 1t Loen g 5 . » 00 CLKIN
> = 2 > W RT6 N\ A A22E cPs cl
1G Y1 g RE4 SE PSW_RGMII1_ETH1_CLK (31)
= 7 2 v CPSW_RGMII2_ETH2_CLK 32)
o & *—Tne &
25Mhz Z5000MAz ] LMK6CEO2500DDLFT <[ TWKTC1103PWR
DGND DGND DGND
D-Note:-
D-Note:-

SOC data sheet section for LVCMOS specifications:
WKUP_OSCO LVCMOS Digital Clock Source Requirements
Match the SOC and the EPHY clock specs

R74 pulldown is populated when crystal option

is used to clock the SOC and SOC

clock output

is used as the clocking option for EPHY.
The Pulldown holds the Buffer input low

(EPHY clock input) until the SOC

clock output

is configured. When crystal option is used to

clock the SOC (WKUP_0SCO),

DNI SOC_CLKIN series

resistor that is connected to the WKUP_O0SCO Xi.

PROC181E1P1A

Designed for TI by Mistral Solutions Pvt Ltd
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SOC RESET

D-Note:-
Not connecting a valid PORz input could
cause unpredictable and probably random

D-Note:-
PORz input is 3.3V tolerant.
PORz ANDing logic AND gate supply is connected

SOC - RESET

POWER ON RESET

This is within the PORz fail-safe

behaviour,

since the processor is not getting

a valid reset,

internal circuits could be in

D-Note: -
Place the pullup for PORz_INPUT

near to the ANDing logic AND gate input

VCC_3V3 SYS

©

random states. Slow rising reset signal could

cause glitches internal to the SOC reset circuit.
Use of discrete buffer and having the fast rising
output of the buffer drive the PORz is recommended

VCC_3v3_SYS

2z

j C152
0.1uF
16\
DGND
) .

SOC WARM RESETz PUSH

SOC_PORz_PB :Jj T
(55)  JTAG_EMU_RSTn g PORz
(13,14,15,16,44,54) PORz_INPUT >
SN74LVC1G11DRYR D-Note:-
o R239 Add provision for 22pF glitch filter
47K near to the SOC PORz input pin

Note on Open-drain outputs:

XDS_PORZn, VCC_3V3_MAIN_PG, RTC_PFG, Seno

PMIC_RSTOUT and PMICl_GPIO (5 output signals) <

have been tied together as PORz_INPUT DGND

BUTTON

VCC_3V3 SYS
R598
Silk: RST 10K
DEBOUNCE_SOC_RESETz
(54) DEBOUNCE_SOC_RESETz <)
Sw7 ‘
2 \ 3
1 f 4 N
/D2
o] KNR442G LFS
x

DGND

USER INTERRUPT PUSH BUTTON

VCC_3V3_SYS
R591
10K
Silk: INT
DEBOUNCE_GPIO_INT_SoC
(54)  DEBOUNCE_GPIO_INT_SoC <)
SWS5
2 3
1 ];\ 4 ~
. grd
KNR442G LFS
c478
x 0.4uF
- 16V

DGND

to VCC_3V3_SYs.
input Tange.

TPa2 U28C
o PORz AB18 [0 o
cie
(24,25,26,31,32,38,39,43,44) RESETSTATZ RESETSTAT
- RESETz E16 | esers
ok EXTINTR_RC
10K - 8 exTinTn
AMG2L3ZBOGHAANS
DEND D-Note: -

Open drain output type IO EXTINTn
has slew rate limit specified when
pulled to 3.3V supply.
recommended at the input.
Refer TMDS64EVM.

An RC is

(3132)  CPSW_RGMILINTn  Hy—R1% DN l EXTINTn_RC
(1516)  PMIC_nINT  Y)—R224 A A/‘—HQE 1% ?J&fﬁ
16V
DGND
VCC_3V3 SYS VCC_3V3 SYS
cag2
R596
0.1uF 47K
16V
DGND
P119
u130%)
DEBOUNCE_SOC_PORz_PB 1 7 SOC_PORz_PB SOC_PORz_PB
1A 8y
DEBOUNCE_GPIO_INT_SoC > GPIO_SoC
——— 34 oa o 2 5 = el L D> GPI00_90_INTn (30)
DEBOUNCE_SOC_RESETz
-_SOC | 6y sn & gy |2 RESETz RESETz
o[ SN74LVC3G17DCUR O
P18
DGND
processor LVCHOS 108 (inputs) have slew rate requirement specified.
mitt trigger based debouncing logic is recommended for the slow ramp pushbutton output (+ RC)
onnected to the processor warm reset inputs.
Debouncing logic is reconmended when push button + RC or RC is used at the LVCMOS inputs.
VCC_3V3 SYS
R282
10K
Silk: PORz
DEBOUNCE_SOC_PORz_PB
Swe
2 3
| ci8s
77015 0.1uF
4 I 4 16V
o] KMR442G LFS FZ
DGND
PROC1B1E1P1A
. . . Tile  SOC RESET
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D-Note: -
when using reduced pin count bootmode,

configured as '00' (Full pincount bootmode) .

VCCV3_TA

180

Silk: BMODE 0-7

(43)  SYS_BOOTMODEO
(43)  SYS_BOOTMODE1
(43)  SYS_BOOTMODE2
(43)  SYS_BOOTMODE3
(43)  SYS_BOOTMODE4
(43)  SYS_BOOTMODES
(43)  SYS_BOOTMODES
(43)  SYS_BOOTMODE7

100K

DGND

0=

BOOT MODE SWITCHES

D-NOTE: -
The device supports the following BOOTMODE pin mapping options:

1. Reduced Pincount

- Using only 4 of the bootstrap pins BOOTMODE[15:12]

2. Full Pincount - Using all 16 of the bootstrap pins BOOTMODE[15:0]
3. Configuring the reduced pincount bootmode resistors to boot from eFuse

FULL PINCOUNT SWITCHES

To reduce the number of resistors used for bootmode configuration (pullup/pulldown)
the input buffers for BOOTMODE[11:0]
inputs (pins) are disabled during POR (cold reset) unless BOOTMODE([15:14] are

D-Note:-
VCC3V3_TA supply is used for bootmode

configuration to support test automation.

The recommendation is to connect to
S0C_DVDD3V3 on the custom board design
when test automation or bootmode
buffers are not used.

SWITCH ON = LOGIC 1
SWITCH OFF = LOGICO

Silk: BMODE 8-11

(43)  SYS_BOOTMODES

VCC3V3_TA

D-Note: -
Full Pincount bootmode configuration
circuit including pullup, pulldown

resistors and DIP switches, buffers
are optional when reduced pincount

bootmode configuration is used

sw2
ﬂ u ﬂ ﬂ 416131160804

|esfen|<

(43)  SYS_BOOTMODE9

(43)  SYS_BOOTMODE10

(43)  SYS_BOOTMODE11

D-Note:-
When dip switches are used on custom
board, an external ESD protection
may be required if the DIP switches
are expected to be configured in an
uncontrolled ESD environment

D-Note:-
When DIP switches are used, reduce

the resistor values used for the

divider to 47K and 470R maintaining

the ratio (for improved noise performance)

D-Note:-
Dip switch is optional and used for
ease of configuration. A pullup or
pulldown resistor can be used to

set the BOOTMODE configuration

Provide provision for Pullup and
Pulldown resistors for the bootmode
pins that have configuration capability

D-Note: -
Boot from eFuse can be configured using
the reduced pin count bootmode configuration.

REDUCED PINCOUNT SWITCH

SWITCH ON = LOGIC 1
SWITCH OFF = LOGIC 0

Silk: BMODE

(43)  SYS_BOOTMODE12
(43)  SYS_BOOTMODE13
(43)  SYS_BOOTMODE14
(43)  SYS_BOOTMODE15

Signals from Bootmode buffer

(43)  BOOTMODE12
(43)  BOOTMODE13
(43)  BOOTMODE15
(43)  BOOTMODE14

12-15

VCC3V3_TA

3
5

sw3
ﬂ Bﬂ ﬂ 416131160804

~|esfen|<

DGND

BOOTMODE PINS

RA3

1K

SoC_VOUTO_DATA12

SoC_VOUTO_DATA13

I

FENN

S0C_VOUTO_DATA15

S0C_VOUTO_DATA14

D-Not:

D-NOTE: -

DGND
Signals from Bootmode buffer
(43)  BOOTMODE10 — = SoC_VOUTO_DATA10 (28,37)
(43)  BOOTMODE1 3 5 SoC_VOUTO_DATA1 (28,37)
(43)  BOOTMODEO T £ SoC_VOUTO_DATAD (28,37)
BOOTMODE4 SoC_VOUTO_DATA4 (28,37)
BOOTMODE2 e ; b SoC_VOUT0_DATA2 (28,37)
BOOTMODES 3 5 SoC_VOUTO_DATA3 (28,37)
BOOTMODE7 T 5 SoC_VOUTO_DATA? (28,37)
BOOTMODES SoC_VOUTO_DATAG (28,37)
BOOTMODES e ; = SoC_VOUT0_DATAS (28,37)
BOOTMODES 3 5 SoC_VOUTO_DATAS (28,37)
BOOTMODEY 3 5 SoC_VOUTO_DATA9 (28,37)
BOOTMODE11 SoC_VOUTO_DATA11 (28,37)

1. 1K Resistor at the output of the buffer is

Connect SYS_BOOTMODE
signals when bootmode
buffers are not used

Connect SYS_BOOTMODE
signals when bootmode
buffers are not used

recommended

2. Replace 1K Resistor at the output of the
buffer with resistor of value OE when bootmode
buffers are not used

BOOT MODES SUPPORTED

D-NOTE: -

1. 1K Resistor at the output of the buffer is
recommended

2. Replace 1K Resistor at the output of the
buffer with resistor of value OE when bootmode
buffers are not used

FAQs FOR BOOTMODE CONFIGURATION (WITH BUFFER OR WITHOUT BUFFER)

1. eMMC

2. OSPI

3. MMC1 - uSD Card
4. UART

5. USBO DFU

6. USBO MS

https://e2e.ti.com/support/processors-group/processors/f/processors-forum/1391522/fag-am625-am623-am644x-am243x-am62a-am62p-am62d-ql-
am621l---bootmode-implementation-without-buffers

https://e2e.ti.com/support/processors-group/processors/f/processors-forum/1414148/fag-am625-am623-am644x-am243x-amb62a-amb62p-am62d-ql-
am621---bootmode-implementation-with-buffers
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LPDDR4 DEVICE

Silk: LPDDR4

LPDDR4_DQO o 22 K8
tPODRA-DOT C5 Do NC6 [R5
PODRYD! £5 bat NC7 g
TPODRA-DT F5 DQ2 NC8 [pi7X
TPDDR? D07 F4] DQ3 NC9 {5 X
tPODRA-DO £4] DQ4 NC10 [pg—X
TPODRA-DUE =4 DAs NC11 pg—X
D-Note:- PODRYD! DQ6 NC12 pg—X
v i TPODRA-DT 11 DQ7 NC13 [-pg—X
ia probe points are for internal PODREDOS Das NG14 [E2-X
testing and can be deleted during PODREDOTD e bag NC15 [-R19X
the custom board design. tPODRA-DOTT 17| DQ10 NC16 Ry X
tPODRA-DAT DQ11 NC17 Fr5—X
tPODRA-DAT £9 DQ12 NC18 Frg—X
tPODRE_DOTH To | DQ13 NC19 [FrgX
tPODRA-DOT B9 | DQ14 NC20 75X
3 DQ1s NC21 X
N LPDDR4_DMI0 c3 NC22 [z X
4 = cio-| DMIO NC23 [
H DMI1 NC24 [ :xx
. o7 LPDDR4_DQSO_P NC25 |-y
R DS 25 paso_T NC26 (A9
DQSo_C NC27 X
LPDDR4_DQS1_P D10 NC28 [y3—X
E10 | DQS1_T NC29 77X
Dast_C NC30 [g—X
LPDDR4_CAQ NC31 X
a CcAO NC32 [z X
CA1 NC33 [y1gX
CA2 NC34 [—7X
CA3 NC35 77 X
7 CA4 NC36 [v5—X
AS NC37 [
LPDDR4_CS0 Ha NC38 [~yg—X
cs NC39 [z X
LPDDR4_CK_P 8 NC40 [FaagX
ToRT o POK T NC41 [az5X
VDD_LPDDR4 K NC42 EE
P15 LPDDR4_CKED m NC43
VDD_LPDDR4 T CKE A
Ris1 22K LPDDR4_ODT_CA G2 DNUT Hag—X
LPDDR4_2Q0 ooren Emﬁ? AIXX
R148 40E_1% = A5 [A12
LPDDR4_RESET_N “ B B
132 O, T ReseT n DNUS [-aag X
A8 DNU7 (27
s Xg11] NC1 DNU8
Rizg R128 NI el NG B [-281
D-Note:- %5 NC3 DNU10 g7
: %3 NC4 DNU11
Mount R128 when 100 ball 5 K51 \<8 pNUt2 A8

package LPDDR4 is used

MT53E1G16D1ZW-046 WT:C
DGND
D-Note:-

Use 10K pulldown for the LPDDR4 attached device reset signal (pin) LPDDR4_RESET_N
Refer processor family specific DDR design guide

VDD_LPDDR4

SOG_DVDD1V8

VDD_LPDDR4

NE

DGND

MT53E1G16D1ZW-046 WT:C.

g

R460

SOC LPDDR4 INTERFACE

u2sl ~

LPDDR4_CAO s Gt LPDDR4_DQS0_P N
——TPDDRACAT g | DDRO_AO DDRO_DQSO ‘mm—m—lez AL il

a T | DDRO_AT DDR0_DQSO_N f————————————%—
———TPDDRACAS Ky | DDRO_A2 Fa LPDDR4_DQO
———TPODRECAT 7 | DDRO_A3 DDR0_DQO [£3 TPDDR_DOT
———tPDDRECAS 5 | DDRO_A4 DDRO_DQ1 7 tPODRE D
————————— Ry | DDRO.AS DDRO_DQ2 &7 tPODRA DO

%6 | DDRO_A6 DDRO_DQ3 &7 tPODRA DO
X4 DDRO_A7 DDR0_DQ4 [z TPODRI_DC
%1 | DDRO_A8 DDRO_DQ5 [ TPDDR3_DU6
275 DDRO_A9 DDRO_DQ6 |3 tPODRED
26 DDRO_A10 DDRO_DQ7

%We | DDRO_A11 V1 LPDDR4 DQST P N~
%6 | DDRO_A12 DDR0_DQS1 (3 i
*x—

DDRO_A13 DDRO_DQST_N [
LPDDR4_DMI0 F2 va LPDDR4_DQ8

= W2 | DDRO_DMo DDRO_DQ8 [ TPDDRADQy

DDRO_DM1 DDRO_DQY |-y tPDDRIDEt———
N5 DDR0_DQ10 [ tPODRA-DOTT
X—z—| DDRO_BGO DDR0_DQ11 73 tPODREDOT,
~ %——— DDRO_BG1 DDRO_DQ12 (5 tPODRIDOT
== LPDDR4_CK_P p1 DDRO_DQ13 (j3 tPODRA-DOTT
il et P2 | DDRO_CKO DDR0_DQ14 [y tPODRA-DAT

~—————————“1 DDRO_CKO_N DDR0_DQ15

LPDDR4_CKEOQ K1
DDRO_CKEQ
LPDDR4_CS0 3

DDRO_CSO_N

X~z DDRO_BAO
%~ DDRO_BA1

> DDR0_ODT0

LPDDR4_RESET N jp
DDRO_RESETO_N

240E 1% LPDDR4_CALO M3

&

DDRO_CALO
>%—"“ DDRO_ACT_N

| GND VIA PROBE POINTS

DDRO_RAS_N
X——{ DDRO_CAS_N
X~ DDRO_WE_N
AMB2L32BOGHAANB

D-Note: -
Via probe points are
for internal testing
and can be deleted <~
during the custom DaND
board design.

LPDDR4 POWER DECAPS

VDDQ_LPDDR4_1V1

C106 | C209 | c280 | C203 C365 C331 ©333 C364 C355 C362 C363
10uF ——1uF A .01uF .01uF .01uF .01uF .01uF .01uF .01uF .01uF
1ov 16V 16V 16V 16V 16V 16V 16V 16V 16V 16V

.

DGND

VDD_LPDDR4

VDD2_LPDDR4_1V1

c93 _| coss 283 €346 €307 C288 C344 C361 €305 C282 c343
0.1uF

0.01uF ——0.01uF ——0.01uF —0.01uF ——0.01uF ——0.0TuF =—0.01uF ——0.01uF ——0.01uF

T T To Tor T Tw
B

DGND

VDD_LPDDR4

VDD1
SOG_DVDD1V8

c105 | c302 €326 c372 €303 C281 c345 C366 C284 €360 C287
il

0.01uF ——0.01uF ——0.01uF 0.01uF ——0.01uF ——0.01uF ——0.01uF

10uF. AUF 0.01uF ul 0.01uF
1oV ] 16V 16V 16V 16V 16V 16V va 16V 16V 16V

DGND
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Place R4

CAD Note:
The OSPI device shoul
on top of the shared

OSPI device,
host processor.

D-Note:-

Choice of QSPI memory
For improved performa
to select QSPI memory
external reset input

controlled using SOC

or an ANDing logic as
EVM

(44)

(21,24,25,26,31,32,38,39,43,44)

FAQ

CAD Note:

to the SoC

it is connected without any stubs
and as close as possible to the
not near the

Silk:

The reset pin is recommended to be

GPIO_QSPI_NAND_RSTn

RaT2
1K

Via Probe Point

72 closer
R-Note:-

DQS pulldown is enabled

D-Note:-

DGND

QSPI NAND FLASH

The OSPIO interface supports

U28K
D-Note:-
via probe points are for OSPLNOR CLK D22 [ opi0 CLK
internal testing and can 0PI DQO 2 -
be deleted during the 3 PrpaT D1 | OSPI0_DO
custom board design. ] OSPTO £23 | OSPI0_D1
£ POt OSPI0_D2
; 03] O5F o2
OSPTOT Fr9| OSPI0_D4
VCC1V8_SYS PIEDTS 20| 98P0 D8
OSPI_NOR_CS -
(O——GPIO-OSPINOR-RSTT—5T55— 7 D20-| OSPIO_CSNO
Note: Pullup is DNI b :: ": ;U"“'” G 8§g:g,g§m;
— — OSPI0_CSN3
P79 0SPI_NOR_DQS 0SPI_NOR_DQS £22
e 0sPi0_bas
via Probe Point TP181 QSPI_NAND_CLK S .

AM62L32BOGHAANB

1.8V IO level only

D-Note:

GND VIA PROBE POINTS

O——
LR S
O——
N D-Note:-
P& (O— 4 Via probe points are

board design.

DGND

for internal testing
and can be deleted
during the custom

OSPI NOR FLASH i

soc

I0 buffers are off during reset and after reset.

A pullup is recommended to hold the SOC and attached

device IOs that could float in a known state.

INT# is a open drain output type IO.
VeGCive svs A pullup is recommended veeive svs
VCG1V8 _SYS VCC1V8_SYS
¢ e T
CAD Note: s I R
VCC1V8_SYS R470 Place the INTH VCC1V8_SYS
10K
ggél\;;; :iariﬁc the R478 § Ra84 § R474 § R480 & R479 § R487 § R488 § R489
put p: 10K 10K 10K 10K 10K 10K 10K 10K
d be placed R4TT
bus such that b OSPI_NOR_INTn ToK
DGND 3 sl DGND
us4
< OSPI_NOR_CLK B2 D3 0SPI_DQO
@) uss cK 8 99 obaofp; osProaT
a2 B2 QSPI_NAND_CLK OSPI_NOR_CS 2 > 00  Dpalfg¢; OSPT-DQ
X—x3 NC1 8 CLK ? cs# >> D2 fpg OSPID!
X%—ag NC2 > e QSPINAND_CS Ra71_ OSPINOR_INTn A5 DQ3 [pF OSPTDOT
%—g1] NC3 cs 10K INT# DQ4 g3 OSPIOT
X—p5| NC4 OSPILNOR_RSTn DQ5 [£5 OSPI-DTs
%—G1 NC5 03 0SPI_DQO RESET# DQ6 [Ef OSPTDQ
X%—G3| NC6 DINVOO 55 A2 pa7
XG5 N7 DO/O1 %—a5] DNU1 c OSPI_NOR_DQS
X—p1 ] NC8 _ c4 OSPI_DQ2 Ra73 DEND %—g1| DNU2 [:S]
%—p5| NC9 WP02 0K . %—p5| DNU3 ag
D5 10K CAD Note: BS
X2 NC10 D4 0sPI_DQ3 ey he CLK pulld Xes|onue g 23
X—E5{ NC11 HOLD/IO3 3c?:s:¢: e o PU. °:“ X—"—|DNU5 > >>
*-E20\cr2 an pullup near to .
X;Ef NC13 | QSPI_NAND_RSTn the attached device Silk: OSPI NOR FLASH gl ol S28HS512TGABHMO13
X—g5 NC14 ] RESET input pins .
%E51 NG1s & CAD Note:
DGND Place the OSPI device at the far end of the shared bus.
W25N01JWTBAG
OSPI NAND FLASH
P77
DGND
DGND
D-Note:- VCC1Ve SYS D-Note:-
device VCC1ve_sYS ANDing logic additionally performs level translation ANDing logic additionally performs level translation
nce, it is recommended Verify the Reset IO level compatibility before Verify the Reset IO level compatibility before
device with a optimizing the reset ANDing logic. VCCIVE SYS optimizing the reset ANDing logic.
pin VCC_3v3 SYS VCCAVE SYS 10 level mismatch could cause supply leakage and - €336 VCCAVE SYS 10 level mismatch could cause supply leakage and
=T 319 - affect PMIC (SOC) operation 01uF - affect PMIC (SOC) operation
reset status output 0.1uF 16V
implemented in the 16V Rés8
Rad5 R462 10K DGND R465
10K DGND 10K 10K
| GPIO_OSPI_NOR_RSTn w100
) OSPINOR | 7 1
R444 OE u7915 L L R ‘ 4 OSPI_NOR_RSTn
> N\ |4 QSPI_NAND_RSTn 2
2:[ ] (21,24,25,26,31,32,38,39,43,44) RESETSTATz p——————————— =) _J ‘
RESETSTATz ,_/
[;4] )
o SN74LVC1GOBDBVRE4
SN74LVC1GO8DBVREA
DGND DGND

REFERENCE

https://e2e.ti.com/support/processors-group/processors/f/processors-forum/1484438/fag-am62l-custom-board-hardware-design-ospilO-interface-implementation-on-tmds62levm-guidelines
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SOC - MMC Interface

D-Note:- requires all eMMC devices to have an internal pull-up VCC_3v3 SYS
Series resistor (0E) provision on MMCO_CLK that is turned on by default for each DAT[7:1] pin.
is recommended to control reflections The eMMC device will turn off the internal pulls on
(for addressing signal integrity related DAT[7:1] when it is configured to operate in 8-bit
concerns) D-Note:- mode or turn off the internal pulls on DAT[3:1] when ——c308 —C382 =
The processor family implements it is configured to operate in 4-bit mode. The software 01uF 2.20F 0.1uf
u28) a soft PHY for eMMC interface. dti\ller ShOuldhturn on the respecgive AMEZ;( internal 16V 16V 16V
The pulls required for DO, Clock pull-ups at the same time it configures the eMMC
oo otk |82 CCMMCOCE e\ pisa  MICO.OLC and othe:r eMMC interface device to operate in 8-bit mode or 4-bit mode. This vecive svs oo
D: SOC_MMC0_DATO control signals are recommended ensures the signals are not floating when not driven. oo
MMCO_DATO [5; HMMCO-DATT to be implemented externally External pull-ups are not necessary on the DAT[7:1]
MMCO_DAT1 [-: OC_MMCO—DAT signals as long as the software driver is turning on
WSE’B% C: OC_MMCO_DAT D-Note:- the respective AM62x pull-ups at the appropriate time. P T = g VDDIM
o C4 SRR MMCO interface when configured for " 2 (@ 2 ‘“‘
MMCO_DAT4 [gz——SOCiieo-pATS ———
MMCO_DATS [~A3—SOC_MMCO_DATS eMMC interface is compliant ™
MMCO_DAT6 [gz——SOC_MMCO-DATT ——— with the JEDEC eMMC electrical TI0F
MMCO_DAT? [——————— standard v5.1 (JESD84-B51) (v (v 16V
D2 SOC_MMCO_CMD &3 &
[ o o e —
Y2 MMC1 CLK R OEA ~_R120 D-Note:- ER A ERE ER DGND
MMC1_CLK M MMCLCLK  (26) The processor IOs associated with the MMCO 06 MG CHD e SleSel sEiEile o
MMC1_DATO MMC1DO  (26) port will be turned off until software initializes = 5
MMC1_DAT1 MMC1_D1 (26) them. This means any signals without internal OC-MNCO-DATT Ao 8888 ggggg = E1a X
MMC1_DAT2 MMC1_D2 (26) pulls will be floating until software boots and OC—MMCO—_DAT DAT1 >335 00000 § BT X
MMC1_DAT3 MMC1D3  (26) initializes the IOs. The JEDEC eMMC electrical OCMMCO—DAT Bﬁ% >>>>> 5 mgﬁ X
Y3 standard v5.1 (JESD84-B51) requires the eMMC OC MCU-DATS [F3
MMC1_CMD <O MMc1_oMD - (26) device to have internal pulls on the DAT[7:1] pins, OC_WMCO_DAT paTd xg:g,ﬁx
MMCA_sDCD 88— & mMc1.speD  (26) but the other pins do not have internal pulls. We OC=MCo-DAT DATE NGa7 [ERX
. D6 P 23 recommend external pull-ups on the CMD and DATO = - DAT7 NC48 X
MMC1_SDWP — 3> SOC_GPI00_123  (44) signals and an external pull-down on the CLK signal. NC49 Ha5X
SoC_MMC2_CLK The eMMC standard also says 10k pull-ups are the min VSF1 NC50 [g3X
wmcz_cLk B BN % ez ok @) value, so we do not recommend using a 10k resistor vogpve svs vsr2 mgg;%x
u22 because it may be less than 10k. We typically recommend [G13%
mgg—g:ﬁ T2 wg;g‘} @n using 47k resistors to minimize loading on the signals VSF4 NCS3 "G4 X
| (27) Y th 11 1 d to hold the 1 VSF5 NC54 “X
N B — 1V X ] since the pulls are only used to ho e signals in a o Vare NCss [
MMC2 DAT3 [R2—————5  MMC2 D3 (27) valid logic state when not driven. o VSF7 NCS6 [i3—X
u23 VSF8 NC57 12 X
MMC2_CMD [~ ) MMc2. e (27) NC58 [7i5X
120 51 NC59 g X
MMC2_SDCD D WLANEN  (27) NCBO [—j7 X
GPION NC61 X
Muc2_sowp [H2L—SEI052 (¢ wian R @n) NGez 2
NCE3 [Tz X
AMB2L32BOGHAANB Dot ™ NC64 15X
N RFU1 NC85 77X
Ensure eMMC_RSTn (RST_N) pin 10K RFU2 Nogs A X
function (Reset input) has been RFU3 Ncm%x
enabled in the eMMC device (eMMC NCEBTX
non-volatile configuration space) NC69 [z X
for the reset logic to be functional NC1 NC70 33X
D-Note:- DGND ne2 Nem 14 %
Use case for GPIO input to the ANDing logic NG4 No73 FEX
The GPIO reset option makes it possible for software to reset NG5 NC74 2K
the attached device (eMMC or OSPI or SD card or EPHY) NC6 NC75 77)(
resetting the entire processor if there is a case where the R-Note: NC7 NC76 15X
peripheral becomes unresponsive. What is the reason we selected pulldown instead of nNes NeT? M 3¢
pullup for EMMC, SD card or other peripherals? NC10 NC79 (X
Because there are cases where the clock is stopped NC11 NCBO X
or paused in a low logic state and the pull-down NC12 NCB1 X
D-Note:- option is consistent with this logic state. if NC13 NC82 g X
Use case for ANDing logic Jor- Negs [ %
You could eliminate the GPIO option and only use the reset > NCas [0
output (Warm), where software forces a warm reset if the X% NCEEWX
peripheral becomes unresponsive. However, this will reset x NCB7 s X
the entire device rather than trying to recover the specific fox mgggwx
peripheral without resetting the entire device. JOl NCgo X
% NC91 g
%—Eg NC23 NC92 X
X757 NC24 NC93 g
X NC94 g%
eMMC FLASH RESET GND VIA PROBE POINTS = 1Eis %
= NC96 1%
i 14 Ngw N2 %
NC98
VCG1V8_SYS o Neos mix
X NC100 TX
IEs ox e =
oO—
VCC_3v3_SYs - ><%’ NG103 E;
o— Xb14] NC35 NC104 pg—X
R254 P18 %—g1| NC36 NC105 [pr7 X
e DOND oO———+ X—g7{ NC37 NC106 [z X
10K Tpro X—£5| NC38 googg  NC107 [ X
O— LEz|NO% 333888 33833 N8 [P
| yse X—"1 NC40 553555 35535355 NC109 —X

(44) GPIO_eMMC_RSTn )}

eMMC INTERFACE

D-Note:-
The JEDEC eMMC electrical standard v5.1 (JESD84-B51)

eMMC FLASH

kol QF 2213 wrFcsacecAQTCAT

(21,24,26,31,32,38,39,43,44) RESETSTATz > ,_/ DEV\%

| SN74LVC1G08DBVRE4
N4
DGND

D-Note:- D-Note:-

In case ANDing logic is not used and the processor ANDing logic additionally performs

Main Domain warm reset status output (RESETSTATz) level translation

is used to reset the attached device, ensure the Verify the Reset I0 level compatibility

I0 voltage level of the attached device matches before optimizing the reset ANDing

the RESETSTATz 10 voltage level. A level translator logic.

is recommended to match the IO voltage level. I0 level mismatch could cause supply

A resistor divider could be used alternatively for leakage and affect PMIC (SOC) operation

level translation, provided optimum impedance value

of the resistor divider is selected. If too high value

is used for the resistors, the rise/fall time of the

eMMC reset input could be slow and introduce PROC181E1P1A

too much delay. If resistor value used is too low

it will cause the AM62Lx to source too much
steady-state current during normal operation.

Designed for TI by Mistral Solutions Pvt Ltd
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SD CARD INTERFACE

SD CARD RESET

vee.

D-Note:-

The SD card supply control power switch,

and the host (processor)

the power switch supply output
10 power supply switching circuit are required to support UHS-I

(EN) reset logic,

SD Cards which begins communications using 3.3V signal levels and later switches to

1.8V signal levels when configuring to one of the faster data transfer speeds.

Cycling

power to the SD Card is the only way to put the SD card back to 3.3V mode since SD Cards

do not have a reset pin.

The host IO power supply must power cycle and change voltage
level along with the SD Card.

The Power switch logic and the software driver operating
the signals sourcing these circuits ensure both devices are power cycled and operating

Vec_avasvs : at the same IO voltage at the same time.
VCC_3V3_SYS VCC_3V3_SYS
C470 4.7uF 0.1uF
o1uF 10§ 16 LOAD SWITCH
RS77 16V
10K Ras1
DGND 10K DGND VDD_MMC1_SD
127, | U104
6
—1 VN vouT
RS78 0E 1
(44)  MMC1_SD_EN :H _\ 4 MMC1_SD_LS_EN 3 4 I
ON cT
(21,24,25,31,32,38,39,43,44) RESETSTATz 2 ,_/
— 2 aop s ] 386
ol z uF
SN74LVC1G08DBVRE4 © 16V,
TPS22918DBVR €390
220pF
50V DGND
DGND \
DGND
D-Note:-
TO support UHS-I SD Card interface, the pullups are
recommended to be connected to the 3.3V/1.8V
switched LDO output (can be the integrated LDO output)
VDDSHY_SD_I0
R-Note: -
MMC1_CLK pullup is a DNI
OM
D-Note:-
A 47K pullup is used to ensure the SD card interface
pullups (data, CMD) are within the SD card specification, -
in use cases where internal pullups are enabled unexpectedly. Riby G Rt & Ruts & Rasa M7 ¢ RASH VOCY8 SYS - s
This way the resulting pull resistance will still be within TToF o
the specified range. 16V oV
R150
47K
12
412 <
MMC1_D0 7 GND
(25)  MMC1_DO WC O 57 DATO 3
(25)  MMC1D1 MVMCTD: 7 DATH >
(25) MMC1_D2 MMCTD: 2 | DAT2
(25) MMC1_D3 CD/DAT3
MMC1_CLK 5
(25) MMC1_CLK MMCTCMD 3] CLK
(25) MMC1_CMD CMD
MMC1_SDCD 8 92T
@5 MMC1_SDCD o 2 Ghovn
D-Note: - ©| ZRIZ[E| coN_sDcARDS MEM2051-00-19500-A
MMC1_SDCD series resistor: Ri09 D-Note:-
When  SD card is inserted, the SOC SDCD IO 1K MMC1_CLK pulldown
connects to ground to indicate the presence is populated
of SD card. A 100R is recommended to limit
the current in case the SDCD is configured
as output unexpectedly. DGND 7
DGND
VDDSHY_SD_I0 Al i o o o B
101 [raoses TPD2EQO1DRLR
000000 VCC_3V3 SYS - o
10 5 o ]
VCC  GND 1 4
o8 VCC  GNI
325 z= DGND Qo
0.1uF o] car3 =
16v TPD6EO01RSER 0.1uF N DGND
16v
DGND DGND
CAD Note:
Place external ESD protection
near to SD Card Connector
PROC1B1E1P1A
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M.2 INTER

FACE

SDIO

VCC_3V3 SYS

€33
0.1uF
Silk: M.2 Key-E 16V
24
4
UsB_DP DGNinzi GND 33V 15
USB-DN £ USB_D+ 33V | PCNRy, Lepi TP123
7 USB_D- LED_1#
DGND<’77 GND PCM_CLK/I2S_SCK 83 MCASPO_ACLKX_BT (36)
(25 MMC2_CLK SDIO_CLK/SYSCLK PCM_SYNC/I2S_WS MCASPO_AFSX BT (36) MCASPO_AXR0_BT
(25 MMC2.CMD SDIO_CMD PCM_IN/I2S_SD_IN %" MCASPO_AXROBT  (36)
(25 MMC2 Do SDIO_DATA0 PCM_OUT/I28_SD_OUT M2 LED2H <K MCASPO_AXR1_BT (36)
(25)  MMC2.D1 SDIO_DATA1 ED _2#
(25)  MMC2_D2 SDIO_DATA2 N DDGND BT_UART_WAKE SOC R Ras oE__BT_UART_WAKE SOC_3v3 R351
(25)  MMC2.D3 SDIO_DATA3 UART_WAKE# SoC MATN UARTL RXD 100K
(25 WLAN_IRQ & TAN-SDIO—RST SDIO_WAKE# UART_RXD — — > SOC_UART1_RX_BT (40)
SDIO_RESET#/TX_BLANKING R35 i BT_UART_WAKE_SOC_1V8
CAD Note:
Place R344 near to M.2 Connector DGND
R 21 onp UART_TXD BT BEL_L o K SOC_UARTI_TX BT (40)
X—37| PETPO UART CTS AN >> SOCTUARTIZCTS BT (40)
X—3g| PETNO “RTS K SOC_UART1RTS BT  (40)
GND VENDOR_DEFINED1 [45—X
x—411 pERPO VENDOR_DEFINED2 [ao—X
X—75-| PERNO VENDOR DEFINEDS 75X
DexD GND OEX3 (75X
X—7g-| REFCLKPO COEX_RXD [—gg—X
X—57| REFCLKNO COEX_TXD 55X SLOW_CLK g Rat1  HFOSCO_CLKOUT_25M_32K 3V3
SUSCLK_32kHz
X%—25| CLKREQO# RSTO# (54X BT_EN_SOC VCC_3V3 SYS
X—57{ PEWAKEO# W_DISABLE2# BT WLAN-EN BTEN SOC (44 - -
W_DISABLE1# |5
X—g1| RESERVED/PETP1 12C_DATA 55X
X—g3 | RESERVED/PETN1 12C_CLK [go—X WLAN_ALERT_1v8
B eRTs €2 R4 0E
61
X—g7| RESERVED/PERP1 RESERVED g5~
ote: X—gg| RESERVED/PERN1 UIM_SWP/PERST1# [gg—X
NS buik cap wnen oseitiaor is used Ul POWER SNKICLIREQ1 |-30—X veeap.es f e
%—73-| RESERVED/REFCLKP1 UIM_POWER_SRC/GPIO1/PEWAKE# [—75—X
Clge X—75-| RESERVED/REFCLKN1 33V 75
DNI 33v
o
16V SH1 2 SH2 1 2
SH1 @ stz 100F | 0.10F
1
DEND CON_MINIFCIE 75_F o 1ov 6V BT UART WAKE SOC 3v3
Ue6 @ BT-EN-SOC
~| o VAN EN
8 DGND DGND
> 3 RIR A AOM SLOW_CLK
TRISTATE _ OUTPUT
z R32
© 0K
] DN
BLWLNEN  py . s WLAN_EN
4 LVCMOS 1.8V option for WLAN_EN
DGND DGND
M.2 LEVEL TRANSLATORS
VCC1v8 SYS VCC_3v3 SYS
VCC_3V3 SYS
VCC_3v3 SYS VCC1V8_SYS VCC1V8 SYS
ca6 c38
0.1uF 0AuF
6 13 R3O 16V 16V
R14 0.1uF 0.1uF 10K
10K 6V 6V
DGND DGND
DGND E _|us DGND
» (44) SoCiwLA&lESD\OiﬂsT D 1; ] S A g ‘;"'“‘ijoj w |
@49 BT-WIRRMRKESOC 2 K— TANEN: ez 3 S A2y 2 7 HFOSCO_CLKOUT 25M_32K_3V3
0] B3 = > A3 5‘« WLAN_EN (25)  WLAN_ALERT_1v8 (20) HFOSCO_CLKOUT_25M_32K_1V8 >%3 A S 8Bt
(44)  WLAN_ALERTn &K B4 A4 %77 S QB
8 DGND 4= o DGND
OE OE z VCG1VB_SYS
VCC_3V3_SYS & net .
X—=NC2 g 2 SN74AVC2T244DQMR
RI8 el ™| TXS0104ERGYR
82K v R343 R341 R342 R340 R339 R338 R333
DGND DNI 47K 47K 47K 47K 47K 47K
(44) WLLT EN D) DGND
MMC2_CLK
voltage divider to sour Ri7 a
refers to VCCA) from 3 K a
TMC2-0
TMC2-D:
TMCZ-D
TANIRS,
DGND
PROCIB1E1P1A
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D-Note:-

Shorting of multiple bootmode inputs together is not recommended or allowed,

since the bootmode inputs have alternate functions that could be configured after
Shorting the bootmode pins directly to VCC or ground
Connect each of the bootmode pins through separate
resistor. Choose the bootmode resistor value based on the use case

boot (can be set as outputs).
directly is not recommended.

(37)  SoC_VOUTO_DATA16

(22,37 S0C_VOUT0_DATAQ
(22,37 SoC_VOUTO_DATAT
(22,37 SoC_VOUTO_DATA2
(22,37 SoC_VOUTO_DATA3
(22,37 SoC_VOUTO_DATA4
(22,37 SoC_VOUT0_DATAS
(22,37 SoC_VOUT0_DATAS
(22,37 SoC_VOUTO_DATA7

)
)
)
)
)
)
(2237)  SoC_VOUTO_DATA8
)
)
)
)
)
)

(22,37 SoC_VOUTO_DATA9
(22,37 SoC_VOUT0_DATA10
(22,37 SoC_VOUTO_DATAT1
(22,37 SoC_VOUTO_DATA12
(22,37 SoC_VOUTO_DATA13
(22,37 SoC_VOUTO_DATA14
(22,37 SoC_VOUT0_DATA15
(37)  SoC_VOUTO_VSYNC
(38)  HDMI_PCLK
(51)  SOC_UART4 RX 3V3
(51)  SOC_UART4_TX3v3
(37)  SoC_VOUTO_DATA17
(37)  SoC_VOUTO_DATA20

(37)  SoC_VOUTO_DATA21
(37)  SoC_VOUTO_DE
(37)  SoC_VOUTO_DATA22

(37)  SoC_VOUTO_DATA23
(37)  SoC_VOUTO_DATA19

(37)  SoC_VOUTO_HSYNC

(37)  SoC_VOUTO_DATA18

SOC - GPMC

U28H

(10K or similar)

GPMCO_CLK

53] GPMCO_ADO

Ko | GPMCO_AD1

J23| GPMCO_AD2

K23 | GPMCO_AD3

Ho5 | GPMCO_AD4

Hi23 | GPMCO_ADS

Jo7 | GPMCO_AD6

F1e | GPMCO_AD7

20| GPMCO_AD8

1| GPMCO_AD9

Hitg | GPMCO_AD10

G23 | GPMCO_AD11

G22 | GPMCO_AD12

F22 | GPMCO_AD13

F55] GPMCO_AD14

GPNICO_AD15
120

S RA81. . OE SOC_VOUTO_PCLK 19 | GPMCO_CSNO

é Réot o — = ;;g GPMCO_CSN1

M3 | GPMCO_CSN2

GPMCO_CSN3

GPMCO_ADVN_ALE

GPMCO_BEON_CLE

GPMCO_BEIN

GPMCO_DIR

GPMCO_WAITO

Mfg | GPMCO_WAIT1

GPMCO_WEN

GPMCO_WPN

GPMCO_OEN_REN

AM62L32BOGHAANB

SOC - ETHERNET INTERFACE

D-Note:-
The Ethernet interface (CPSW3G)
interface supports 1.8V IO level only

PROC181E1P1A

U28L

Y8
RGMII1_RDO |~z

RGMII1_RD1
RGMI_RD2 e

CPSW_RGMII1_RDO
CPSW_RGMII1_RD1
CPSW_RGMII1_RD2

RGMII1_RD3 CPSW_RGMII1_RD3
RGMII_RXC "—(( CPSW_RGMII1_RXC (31)
RGMII1_RX_CTL "6—« CPSW_RGMII1_RX_CTL (31)
AC10  CPSW_RGMII_TDO_R Ra28, E
RngjDo W13 CPSW_RGMITT_TDT_R R427 OF ggiw,;gmm{g?
RGMI_TD1 (777 CPSWRGMITT—TDZ R R%6 0F CPow Rowi_ o1
RGMI1_TD2 [-ga77—CPSWRGMIT—TD3 R Rise o A -
RGMIl1_TD3 CPSW_RGMII1_TD3
CPSW_RGMII_TXC_R
RroMi1_Txc [~ — = Re4 E CPSW_RGMII_TXC
CPSW_RGMII1_TX_CTL_R
RreMit_Tx_cTL [FAEN Ré29 E CPSW_RGMII_TX_CTL
RGMII2_RDO CPSW_RGMII2_RDO (32)
RGMII2_RD1 CPSW_RGMII2_RD1 (32)
RGMII2_RD2 CPSW_RGMII2_RD2 (32)
RGMII2_RD3 CPSW_RGMII2_RD3 (32)
RGMII2_RXC CPSW_RGMII2_RXC (32)
RGMII2_RX_CTL AC8 K CPSW_RGMII2_RX_CTL (32)
AC12  CPSW_RGMII2_TDO_R Rot oF
RGMI2_TDO [~Ag73 CPSW-RGMIZ_TDT_R R8BS OF gggw ggwg 13?
RgMI\ZiTDW AA12 CPSW_RGMIT2_TDZ_R R92. OE. CPSW RGMIIZTD2
RGMI2_TD2 [aa{3 — CPSW-RGWITZ_TD3R R8T OF A A
RGMII2_TD3 CPSW_RGMII2_TD3
CPSW_RGMII2_TXC_R
RaMiz_TXC 12 — € CPSW_RGMII2_TXC
AB12 CPSW_RGMII2_TX_CTL_R R90 E

RGMII2_TX_CTL
AMB2L32BOGHAANB

CPSW_RGMII2_TX_CTL

(31)

@2)
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SOC - USB

/N
u28D e
AB4 i
USBO_DP [acys = SoC_USBO_DP (34) 25 2ype- ¢ connec
USB0_DM Lva SoC_USBO_DM (34) -
USBO_VBUS AC3 {SoC_USBO_VBUS (34)
SoC_USBO_RCALIB o
USBO_RCALIB AB3 R118, 499E 1%
Use1_DP [HAes ) 8 SoC_USBIDP  (35)
UsB1_DM SoC_USB1_DM (35) T - A cor cto:
X To Type- A connector
AB6 \—/‘_\~
USB1_VBUS SoC_USB1_VBUS (BN
SoC_USB1_RCALIB o
USB1_RCALIB AL — R117, 499E 1%
C6
USBO_DRWVBUS [—z5 §§ SoC_USBO_DRVVBUS (11.34)
USB1_DRVVBUS = e SoC_USB1_DRVVBUS (35) DEND

AM62L32BOGHAANB

PROC181E1P1A

SOC - DSI

U280
DSI0_TXRCALIB y
psio_Txreas |21 R492 499E 1%
DSI0_TXN3 gg% 4 DSI_TX3N (41 VA
DSIO_TXP3 s DSI_TX3_P (1)
DSI0_TXN2 2?1] £ DS TX2 N (41)
DSI0_TXP2 \ DS TX2 P (41)
(oo
DSI0_TXN1 21? 4 DSI_TXIN (41
DSIO_TXP1 \ DS_TX1 P (41)
DSI0_TXNO ‘;}g £ DS|TXON (41
DSIO_TXPO . SI_TX0_P (41)
DSI0_TXCLKN Aty 4 DSI_TXCLK N (41)
DSI0_TXCLKP \ DS TXCLK P (41)
AMB2L32BOGHAANB

Designed for TI by Mistral Solutions Pvt Ltd
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SOC - UART,

MCAN, I12C and 10s

D-Note:-
50C_I2C2_SDA

The I2C interface is I2C compliant open drain
I2C interface

output type IO buffer

Move C near to SOC pins
Reduce the load cap to be within the processor
specs including trace or PCB capacitance.

Calculate RC to limit the slew

rate as per

the processor specific data sheet 47K 47K

SOC - ADC

D-Note: - R502 49.9E 1%
Note the emulated I2C interface ca09 > soc ez son ()
exceptions in the processor-specific . o
data sheet. Add a series resistor D-Note: -
close to the processor I2C interface Ok to use standard
signals to control fall time. tolerance 5% 100pF
resistors for I2C 16V DGND U28E
slew rate limit RC V20
U28A ADCO_AINO V22 ADCO_AINO (45)
B14 A7 ADCO_AINT 55 ADCO_AIN1 (45)
(1) MAIN_MCAN2 RX  )———————=""- UART0_CTSN 12C0_SDA g7 g SoC_12C0 SDA  (41,45) ADCO_AIN2 [y ADCOAIN2  (45)
813 l2Co_ScL SoCT12C0ISCL  (41.45) Raga 19.9E 1% ADCO_AIN3 ADCOANS  (45)
(41)  MAIN_MCAN2_TX <& UARTO_RTSN A6 - b SoC_12C2_SCL (1)
D13 12C1_SDA 57 ; SoC_I2C1_SDA  (38,39,44,45,46,54) cara AM62L32B0GHAANS
(81) SOC_UARTO_RX_3V3 H UARTO_RXD 12C1_SCL SoC_I2C1_SCL (38,39,44,45,46,54)
(51)  SOC_UARTOTX3V3 ~K————<B1 jARTO_TXD 08
D16 12C2_SDA [gg
(20)  EXT_CLKOUTO < EXT_REFCLK1 12C2_SCL. 100pF
(1) MAIN_MCANO_RX % MCANO_RX spio_cLk [EI3—c2ro0 60 3> SoC_VOUTO_FET SELO  (37) 16V DGND
(@1)  MAIN_MCANO_TX <——————————=" MCANO_TX £z erron
SPI0_DO — GPIO0_90_INTn  (21)
B17 { psvp Spio D1 |22 CFIO0 GPIOO91INTn  (44)
E11 Ge1o0 &
. SPI0_CS0 >> _SoC_VOUTO_FET_SEL1 (37)
Ext Rofelkl used as Clkout0 spocs1 [ B B2 K> AUDIO EXTREFCLKT  (38)
A clock signal should always be connected AMB2L32BOGHAANB D-Note:- . i
point to point without any branches. When I2C2 is open drain output type IO. When D8 and
connecting Clkout0 to more than one B8 pins are used (Trace connected), a pullup
(multiple) clock inputs, use a buffer with is recommended.
one input and multiple outputs.
SOC- JTAG SOC - MCASP and UART
VCC1V8 SYS
VCC1Vg SYS
U28G
MCASPO_AXRO ig 8; MCASP0_AXR0_BUF (36)
SoC_EMUO (53,55) MCASPO_AXR1 g1 MCASPO_AXR1_BUF (36)
SoCEMUT (5355 MCASPO_AXR? (a8 3y UARTI.RTS  ~ (40)
AB15 SoC_TDO_R R1qq, 22E MCASPO_AXR3 K UARTI_CTS (40)
TDO ["Acts -T00  8355) A1l R4% 2€
TDI 777 SoC_TDI (53,55) MCASPO_ACLKX 577 8; MCASP0_ACLKX_BUF (36)
TMS |"AB14 SoC_TMS  (53,55) McAsPo,Astié MCASPO_AFSX_BUF (36)
TCK Fapie SoC_TCK (53,55) Atz
TRSTN SoC_TRST#  (53,55) MCASPO_ACLKR [Fgjy————————————)> UARTI.TXD  (40)
MCASPO_AFSR < UARTIRXD (40)
AMB2L32BOGHAANB —
AM62L32B0GHAANS
R3%4
47K

DGND

PROC181E1P1A
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(20,32)
(20,32)

D-Note:-

The caps and values used are as per the EPHY datasheet recommendations.

(21,24,25,26,32,38,39,43 44)

VDD_1V0 VDD_2V5
VCC1ve_SYS T T
C250_| ces | ce1 | C266 cro | coer | ceo | ces | cso cs59 cas7 caa7 feri) co5 cr4 ce4
242 269 cr2 c210 crt cs6 c8s c253
= 010F [ 0duF [ 0duF [ 0.1uF W AF | AoF | ] 1ouF 0.01uF 0.1uF 0.1uF uF uF 10uF 0.01uF
0.1uF 0.1uF 0.1uF 1uF uF uF 10uF 0.01uF BV e | tev | 16V v | tev | tev | tev | dov 16V 16V 16V 16V 16V 10V 16V
16V 16V, 16V, 16V, 16V, 16V, 10v, 16V,
D-Note: -
§G7ND DGND DGND Refer to DP83867ERGZ-R-EVM when
using LAN Discrete Transformer
VCC1v8_SYS VDD_2v5  VDD_1V0
- Tps7 boNote:- ReNote:- Module and RJ45 connector
Verify the EPHY power sequence Ferrite is DNI
requirements for Two-Supply VCC_3v3_svs
Configuration and optionally o o
Three-Supply Configuration
when 1.8V supply ie connected . 2 RJ45 CONNECTOR WITH
re veonie INTEGRATED MAGNETICS
J9
alsls| oo <[zl
sz 2185 2F| ofo| oFmQ 2
CPSW_ETH1_DOP
(28)  CPSW_RGMII1_TDO TX_DO 000 PR P¥ RERER ; CPSWETHTDON: i
(28)  CPSW_RGMII_TD1 TX D1 888 =z 2¢ a@can
(28)  CPSW_RGMII_TD2 TX_D2 555 83 84 coco 4 CPSW ETH1 D1P G003
(28)  CPSW_RGMIIN_TD3 TX D3 gg 98 >>>> 5 CPSW-ETHTDT #
(28)  CPSW_RGMII_TXC GTX_CLK — -
(28) CPSW_RGMIIT_TX_CTL TX_ENTX_CTRL 7 CPSW_ETH1_D2P %
D-Note:- R386 0E 8 CPSWETHI D2 1]
. (28; CPSW_RGMII1_RDO RX_DO ~
DP83867 EPHY clock input amplitude (28 CPSW_RGMIIT_RD1 Eggg gE RX D1 10 CPSW_ETH1_D3P 003
Recommended XI clock Input amplitude (28 CPSW_RGMII1_RD2 R3BT 0E RX_D2 K CPSW-ETHT-D3M il
is 1.8V irrespective of the EPHY IO (28)  CPSW_RGMII1_RD3 R oF RX_D3
supply. A CAPACITOR DIVIDER is (28)  CPSW_RGMII1_RXC Re o RX_CLK 47 CPSW_ETH1_LEDO P53
recommended when the clock (28] CPSW_RGMII1_RX_CTL RX_DV/RX_CTRL a5 PSW-ETHILED—1000 T
CPSW ETHTLED-ACT
amplitude is 3.3V (20)  CPSW_RGMIN_ETH1_CLK 13 Xi 45 —=
CAD NOTE: X0 39 R3TT 0E CPSW_ETH1_GPIO_0 P51
TP58 is a via probe point 175 () P13 20 Mm
D-Note: - P P O TP134 271 4TAG LK
§;£gr EPHY IiVM for g? JTAGTTDI
commeetion veeqve svs CPSW_RGMII1_ETH1_CLK_OUT JTAGTRO
VCC_3V3 SYS | _ETH1_CLK ¢ 8 { o our
CPSW_RGMII1_MDC
R413 DNI = = 16 MDC
CPSW_RGMII1_MDIO
Ra14, 1.5K 17 MDIO
CPSW_RGMII_INTn 44
R102 oF _ CPSW_RGMIIT_MDC B8 22K INT/PWDN
SoC_RGMII_MDC R398, 10K 3% [CPSW_RGMII1_ETH1_RBIAS 12
R101 OE CPSW_RGMII1_MDIO RBIAS
SoC_RGMII_MDIO < C264] |220F s =}
RESET_N o)
28V DPB3867IRRGZ 2
DGND
(2132)  CPSW_RGMI_INTn &
DGND VCC_3V3 SYS DGND YELLOW
VCC_3V3_SYS
R366 220E 11
C1V8_SYS
RIGHT LED
€39 | [0.AuF CPSW1_LED_1000 12
R-Not 16V YELLOW
-Note:-
Pullup is enabled CPSW1_LED ACT 13
for SOC GPIO input DGND [
CPSW1_GPIO_0 14 | crEEN .
(#4)  GPIO_CPSW1RST Y R#AANE
™ |4 CPSW_RGMII1_RESETn
RESETSTATZ — CON_RJ45-14_LPJG16314A4NL
| SN74LVC1GO8DBVRE4
R63
R-Note:- ) . D-Note:- . 10K Silk: RGMII-1
Verify the resistor mounting R4S ANDing logic additionally performs
configuration for resistors ONI level translation. Verify the Reset
that are marked as DNI I0 level compatibility before 77
optimizing the reset ANDing logic. b DéND ettt EARTH
I0 level mismatch could cause -
residual supply voltage and affect
PMIC (SOC) operation
X VCC_3V3_SYS VCC_3V3_SYS
DGND
VCC1V8_SYS R440 R439
220E 220E
CPSW1_LED_1000 CPSW1_GPIO_0 CPSW1_LED_ACT
R77 R69 R374 Re4 R62 R61
DNI DNI 576K 1% < 10K_1% DNI DNI DNI
CPSW_RGMII1_RDO |Ne|e) [N|o[of| A
CRSWERGHTT R CTE ! ® a0 ®
CPSW-ETHT-LED— 000 CSD16301Q2 CSD16301Q2 CSD16301Q2
CPSW_ETHT_LEDACT
CPSW_ETHT_GPIO_D CPSW_ETH1_LED_1000  pagy GE. 3 (™ CPSW_ETH1_GPIO_0 pysg OF 3\ CPSW_ETH1_LED_ACT _ py37 GE. 3 (|
CPSW-ETHT-GPIOT E e C
N </~ <|~
R79 R75 R375 R371 R372 R368 R367
DNI DNI 249K 1% < 249K_1% < DNI DNI DNI
N N N
DGND DGND DGND
DGND PROCIB1ETP1A
. . . Tile  CPSW3G RGMI_ ETHERNET PHY
PHY ADDRESS = 00000 Designed for Tl by Mistral Solutions Pvt Ltd -
Auto-negotiation Enabled
10/ 000 advertised, Auto-MDI-X
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CPSW3G RGMII_2 ETHERNET PHY
The caps and values used are as per the EPHY data sheet recommendations. —
vccltvs,svs vuqfvo Vali} T2\/5
c203 227 | C25 c2 c4 228 c35 211 210 ca1 224 | Cc11 | Coo5 | C22 | clo | c23 | ci99 co 215 208 cis c27 c26 ci4
0.1uF 0fuF | 01uF uF 1 uF 10uF 0.01uF 0.1uF 04uF | 0AuF | 0.0uF [ 1u F N BT T BT 0.01uF 0.1uF 0.1uF uF uF 10uF 0.01uF
16V 16V | 16V 16V 16V 16V 10V 6V 16V v | 18 v | ey | tev | tev | tev | dov 16V 16V 16V 16V 16V 10V 16V
D-Note: -
Refer to DP83867ERGZ-R-EVM when
using LAN Discrete Transformer
DD DEND s Module and RJ45 connector
VCC1v8_SYS VDD_2V5  VDD_1V0 R-Note:-
P33 P30 D-Note:- Ferrite is DNI
Verify the EPHY power sequence
requirements for Two-Supply
Configuration and optionally RJ45 CONNECTOR WITH
Three-Supply Configuration INTEGRATED MAGNETICS
when 1.8V supply is connected
to VDDALPS
Js
D-Note:
DP83867 EPHY clock input amplitude 71 285 2F olo| o[
Recommended XI clock Input amplitude — CPSW_ETH2 DOP
is 1.8V irrespective of the EPHY IO (28)  CPSW_RGMII2_TDO TX_DO Q00 RP® ¥P REER CPSWETHZ DO
supply. A CAPACITOR DIVIDER is (28)  CPSW_RGMII2_TD1 TX D1 888 zz 29 a@can . b
Yecommended when the clock (28)  CPSW_RGMIIZ_TD2 TX D2 555 338 53 goag CPSW_ETH2_D1P ©;
amplitude is 3.3V (28)  CPSW _RGMII2_TD3 TX D3 gg g8 >>>> e A 4
. (28)  CPSW_RGMIIZTXC GTX_CLK
(28) CPSW_RGMII2_TX_CTL TX_EN/TX_CTRL CPSW_ETH2_D2P "7 10
CPSW-ETHZ-D2N i
D-Note: - (28)  CPSW_RGMII2_RDD Bt o3 rx D0 ~
Refor mpHY EUM £ (28)  CPSW_RGMII2_RD1 [T o RX D1 CPSW_ETH2_D3P Y 7
erer or (28)  CPSW_RGMII2_RD2 R327 O RX_D2 CPSW_ETHZ_DSM ]
JTAG connection (28)  CPSW_RGMII2_RD3 Rie o RXD3 B
(28)  CPSW_RGMIIZ_RXC RX_CLK CPSW_ETH2_LEDO
(28) CPSW_RGMII2_RX_CTL RX_DV/RX_CTRL CPSW-ETHZ TED 1000 gjz
CPSW-ETHZ tEDACT
VCC_3V3 S8 (20 CPSW_RGMI2_ETH2 CLK ) X e
VCCive SYS 8
CAD NOTE: X0 39 R320 '3 CPSW_ETH? GPIO 0 P22
i i i P32 GPIO_0 730 Rg19 0E
TP32 is a via probe point 2 TAG. CLK GPIOT1 P23 5
5 — JTAGTTMS
10 5 JTAG_TDI b
e o JTAG_TDO
CPSW_RGMII2_ETH2 CLK OUT 4
CLK_ouT
- CPSW_RGMII2_MDC 16 6
(2031)  SoC_RGMII_MDC B3 & MDC
CPSW_RGMII2_MDIO
(2031)  SoC_RGMI_MDIO <4 B39 CE. < = 74 vbio 3 < <
CPSW_RGMIL_INTn 4
(2131)  CPSW_RGMILINTn INT/PWDN 5
o9 CPSW_RGMII2_ETH2_RBIAS 12
R345 10K 1%, RBIAS .
2
c221_||220F 31 peser N z .
v DP83867IRRGZ 2 4 f
VCC_3V3 SYS  VCC1V8_SYS DGND
VCC_3V3 SYS DGND YELLOW
1 c3 ||oauF DGND R291 2208 11
R-Note:- 16v RIGHT LED
Pullup is enabled DGND CPSW2_LED_1000 12
for SOC GPIO input YELLOW
CPSW2_LED_ACT 13
(44)  GPIO_CPSW2RST >———FRE AANE ™~ | CPSW_RGMI2_RSTn [
) CPSW2_GPIO_0 14 | GrEEN
(21,24,25,26,31,38,39,43,44) RESETSTATz )}
| SN7ALVC1G0BDBVRE4
R12
R-Note:- D-Note:- 10K CON_RJ45-14_LPJGI6314AINL
Verify the resistor mounting RS ANDing logic additionally performs X
configuration for resistors DNI level translation. Verify the Reset Silk: RGMII-2
that are marked as DNI I0 level compatibility before
optimizing the reset ANDing logic.
I0 level mismatch could cause DEND
residual supply voltage and affect /77
PMIC (SOC) operation DGND ETH2 EARTH
DEND
VCC_3V3 SYS VCC_3V3_SYS
VCC1V8 SYS
R365 R355
220E 2208
CPSW2_LED_1000
CPSW2_GPIO_0 CPSW2_LED_ACT
R27 R21 R316 Ri5 R13 R8 R9 — b
10K_1% O 576K 1% < 10K_1% O DI O
] ue4 - -
CPSW_RGMII2_RDO ceDiei0iaz o ool levfio]coleol
PR - | ure ure
- :::’:”l&’f)jm‘z: CPSW_ETH2 LED 1000 poep. . g 3 "‘ CSD1630102 €SD1630102
PSWETH T
PSWETHZGPIOD = CPSW_ETH2 GPIO_0  Rasg o 3\ CPSW_ETH2_LED_ACT  Rasp o 3
PSW-ETRZGPIOT
</~
<~ <~
R24 R22 R317 R34 1
249K 1% < DNI 249K 1% < 249K 1% < DNI DNI NI
N N
DGND DGND
DGND
DGND
PROCIB1E1P1A
PHY ADDRESS = 000%1 bled
uto-negotiation Enable
_MDI- . . . Tile  CPSW3G RGMII_2 ETHERNET PHY
10/100/1000 advertised, Auto-MDI-X Designed for Tl by Mistral Solutions Pvt Ltd
Tx Clock = Ons
Rx Clock Skew = 2ns
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VCC_3V3 SYS

POWER SUPPLY (CORE) FOR ETHERNET PHY

1.0AMPS SUPPLY

2.5V (ETHERNET PHY),
VDD_2V5
ut3
Ll e w2 SW_2v5 L1 0.47uH
SILK SCREEN : VDD_2v5
R72 OE 1 EN . 3 Re7 )_:
VCC2V5_PG 2|0 2 FB c49 316K_1% -C50 Co1
ca8 © 120pF 01uF 22uF
4.7uF < 50V 16v 10v,
25V TPS62824DMQR
VDD_2V5_FB
DGND R70
100K_1%
DGND
DGND
c
DGND
fe]
1.0V (ETHERNET PHY), 0.5AMPS SUPPLY
VDD_2V5 8
a5 | |1uF
16V 5o VDD_1V0 -
DGND 4
IN out O SILK SCREEN : VDD_1V0
o
VCCV5 PG R34 0E 3 Z o
EN O w cou c23
ol 0.1uF 2208
TLV75510PDONR 16V 16V
DGND DGND
D-Note:-
Note the assembly related concerns with DQN package. DGND
Consider using alternate package.
PROC1B1E1P1A
y . . Title  POWER SUPPLY (CORE) FOR ETHERNET PHY
Designed for TI by Mistral Solutions Pvt Ltd (GORE)
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USBO TYPE-C DRP

v YPI
VBUS_TYPEC2 BUS_TYPEC2 USBC CONNZ CC2
TP120 > USBC_CONN2_CC2 (1)
Silk: TYPE-C DRP USBC_CONN2_CC1
) USBC_CONN2_CC1 1)
49 cara
CON_USB-C_24_F 0.01UF 7 7
A B12 2V joril
A N[BT D13 %% %% TPDIEO1BO4DPLT
2] X ool
A 50 DGND U sk TPD1EO1BO4DPLT
oo USBC_CONN2_CC1 A B8 22z
SN HSBCCONN2-DP- A e X USBC_CONN2_DM 1 R R
(29)  SoC_USB0_DP 28: ] USBE_CONNZDM A 6 USBE_CONNZDP 77| GND
(29)  SoC_USBO_DM . ; B BS USBC_CONNZC 3 GND
X Ao 84  fiv
il =
cins AT / [B1 183
0.01uF 0.01uF DGND  TVSZ200DRVR
- o o 25V . 25V
Bypass D14 DGND @o|0|D) DGND
ESD122DMXR
Stack R266 & R271
footprints with L9 DGND
DNl || c471
]
DEND
0E 257
/77
DGND USB_TYPEC2_EARTH
EXTERNAL POWER PATH FOR SOURCING, 5V/0.5A
VBUS_TYPEC2 s 92 VCC_5v0
CSD2531002 531002
VBUS_TYPEC2
7 7
] 4 3 VBUS_TYPEC2
Ca89 Ca87 R594
10uf 10uF cass ONI 481 K 477 177 181 R279
25V 25V 0.1uF o TuF o 0AuF AF 4uF 470E R288
16V 16v 16V 10V 10V 4708
DGND LD10
R-Note:-
R588 This is a supply 150080VS75000 N
K negotiation indicator. o1t
ON indicates success =
W 150080vs75000
N
ool ar
BSS138LT1G
att
CSD1630102 (11,12)  PORT2_15W_EN HR289
(1) P2PP_EXT_ENABLE ) R581 LS 3 ‘H“
</~ N
(11,29)  SoC_USBO_DRVVBUS R84 DGND
100K
DGND
N4
DGND
DGND
D-Note:-
VBUS connection is optional for Host configuration
VBUS_TYPEC2
@9 s0C_UsBO vBUS <G R236 16.5K 1% R237 348K 1%
R235 il
10K 1% D11
BZXBACEVELTIG
DGND DGND
boNote: PROCIB1E1P1A
Tile  USBOTYPEC DRP

P
Refer USB VBUS Design Guidelines section of SOC data sheet

Designed for TI by Mistral Solutions Pvt Ltd
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o
VCC_5V0
VCC_3V3_SYS
‘[ 416 I 420
Ri194 10uF 0.1uF
10K 25V 16! VBUS_5V0_TYPEA TPO1
uds
2 [
IN1T OUT1
DGND 3 IN2  OuT2 jg
4 ouT3
(29) SoC_USB1_DRVVBUS T 5 EN
(44) USB_TYPEA_OC_INDICATION <& oc 2
o
| TPS2051BD % H
R195 DGND
DNI
DGND
DGND
c
option for
VBUS_5V0_TYPEA Silk: TYPE-A
i VBUS_5V0_TYPEA 1
N USBTYPES NN—ONT
(29) SoC_USB1_DM 1Y USB-TYPEACONNDP §
(29) SoC_USB1_DP : ’ 3
CON_USB-A_4_F
o o 16 3
o5 option for L p1o A Tsp0s0YFR
ESD122DMXR _
Stack R185 & R181 o NI
footprints with L2 N
. N/
DGND
\/ /77
DGND USB_TYPEA_EARTH
DGND
3
D-Note:-
VBUS connection is optional for Host configuration
VBUS_5V0_TYPEA
29) S0C_USB1 vaUs <& R161 16.5K 1% R162 3.48K 1%
R116 ©
10K_1% D8
BZX84C6VELTIG
DGND DGND
D-Note:-
Refer USB VBUS Design Guidelines section of SOC data sheet
A
PROC1B1E1P1A
. . . Tile  USB1TYPE-A CONNECTOR, VBUS DIVIDER & POWER SWITCH
Designed for TI by Mistral Solutions Pvt Ltd
i TEXAS =
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VCC_3V3_SYS

MCASPO_FET_SEL

HDR_1X2

(44)

R2

DGND

MCASPO_BUF_BT EN oo

SOC MAIN McASPO FET BUS SWITCH & VOLTAGE LEVEL TRANSLATOR

(30)  MCASPO_ACLKX_BUF

(30)  MCASPO_AFSX_BUF

(30)  MCASPO_AXRO_BUF

(30)  MCASPO_AXR1_BUF

VCC_3V3_SYS

MCASPO_FET_EN

R363
10K

DGND

MCASPO_BUF_BT_EN_1V8

DGND

VCC_3V3_SYS
23| [0.1uF
16V
© DGND
us2
4 8 2
1A > 1813 MCASPO_ACLKX_HDMI
1B2 MCASPO_ACLKX_AUD
z 2A 281 g MCASPO_AFSX_HDMI
282 MCASPO_AFSX_AUD
9 3A 381 }8 MCASPO_AXRO_HDMI
|2 MCASPO_AXR0_AUD
21 481 Ha—X
) e MCASPO_AXRT_AUD
MCASPO_FET_SEL )————————— ¥ 5
MCAsPO_FET EN >——————— 54 Ge o
o
SN74CB3Q3257PWR
DGND
VCC_3V3 SYS  VCC1V8_SYS
©235] }U‘WF T C230 } 0.1uF
16v 16v
DGND DGND
Bl I Y}
MCASPO_AXR1_BUF 10 2
o T 181 8 S Al  MCASPO_AXR1_BT
A PO—AF: BUF 8| B2 g g A2 [ MCASPO_AXRO_BT
MCASPO_ACTKX_BUF 71 83 A5 MCASPO_AFSX_BT
B4 A4 MCASPO_ACLKX_BT
2 12 MCASPO_BUF_BT_EN_1v8
5 o
TXBO104RUTR
DGND

PROC181E1P1A

(38)
(39)

(38)
(39)

(38)
(39)

(39)

(27)

(27)

(27)
(27)

INPUT/OUTPUT
OEn SEL
nA
L H(DEFAULT) nA=nB2 MCASPO - CODEC
L L nA=nB1 MCASPO - HDMI
HDMI
McASPO

Designed for TI by Mistral Solutions Pvt Ltd
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VOUTO_FET_SEL1

vee 5vo
€350
0.1uF
6V
Ra97 0E v S DGND
FET_SELO
= 4 —youroFeTser ) 8 181 o5
OUTOFET-SEL: 359 1 > 281
s: 381
481
SoC_VOUT0_DATA23 1A 581
SoC_VOUTO_DATA16 2 681
SoC_VOUTO_DATA21 3A 7B1
SoC_VOUT0_DATA18 4A 881
SoC_VOUTO_DATA17 5A 981
SoC_VOUTO_DATAZ2 6A 1081
SoC_VOUTO_DATA20 7A 1181
SoC_VOUTO_DATA19 8A 1281
SoC_VOUT0_DATA8 9A
SoC_VOUT0_DATA9 10A 182
SoC_VOUTO_DATA11 1A 282
SoC_VOUTO_DATA14 12A 382
482
%—5 183 582
%5283 682
X1 383 782
%—o] 483 882
%4583 982
X5 683 1082
X—5] 783 1182 |55
%55 883 1282
%54 983
%56 1083
X—5g 1183
x—= 1283 2992
55556
“12B8)  snraceTIE214CDGER
DGND

VCC_3v3_SYS

HDR_1X2

R446
10K

DGND

DGND

SoC_VOUTO FET SWITCHES

GPIOD_30_EXP (42)

UART4_RTSn_EXP

UART4_CTSn_EXP

SPI_DT_EXP  (42)
SPHDOEXP  (42)

SPI_CSO_EXP  (42)
12C3_SCLEXP  (42)
12C3_SDA_EXP (42
GPICO_25 EXP  (42)

vee svo
cazt
0.1uF
16V
DGND
N
v &
FET_SELO 1 n
SoC_VOUTO_DATA23_HDMI (@) o g ) S0 8 181
SoC_VOUTO_DATA16_HDMI (38) ——VOUTOFET SEt2— 55 ¥ S1 > 281
SoC_VOUTO_DATA21_HDMI (38) — e Sy 381
SoC_VOUTO_DATA18_HDMI (38) B 81
SoC_VOUTO_DATA17_HDMI (38) (2228 SoC_VOUTO_DATA15 21ia 581
SoC_VOUTO_DATA22_ HDMI (38) (2228 SoC_VOUTO_DATA13 24 681
SoC_VOUTO_DATA20_HDMI (38) (2228)  SoC_VOUTO_DATA12 3 781
SoC_VOUTO_DATA19_HDMI (38) (2228)  SoC_VOUTO_DATAS " 881
SoC_VOUTO_DATAB_HDMI (38) (2228)  SoC_VOUTO_DATAG 5A oB1
SoC_VOUTO_DATAS_HDMI (38) (2228)  SoC_VOUTO_DATAT 6A 1081
SoC_VOUTO_DATATT_HDMI (@) (2228)  SoC_VOUTO_DATA3 7A 1181
SoC_VOUTO_DATA14_HDMI (38) (2228)  SoC_VOUTO_DATA2 8A 1281
(2228)  SoC_VOUTO_DATA# oA
SPI3 D1 EXP  (42) (2228)  SoC_VOUTO_DATAD 10 182
GPICD_31 EXP  (42) (2228)  SoC_VOUTO_DATA1 1A 282
SPI3_CLKEXP  (42) (2228)  SoC_VOUTO_DATA10 128 382
GPIGO33EXP  (42) 482 (g4
GPIOO 32 EXP  (42) *—c 183 582
SPI3 DOEXP  (42) x—5- 283 682
SPI3 CSO_EXP  (42) X— 782
GPICO 34 EXP  (42) fo] ias
GPIO 23 EXP  (42) fo] on2
GPIO0 24 EXP  (42) S 1085
GPIO0 26 EXP  (42) *— 1182 g
GPIOO 29 EXP  (42) jomw 1285
jou
jonw
jon
*—1283 2299
5666
“|®/B[®)  sn7aceT16214cDGER
DGND
INPUT/OUTPUT
sS2 S1 S0
nA
H H L nA=nB1 SOC - HDMI (DEFAULT)
H H H nA=nB2 SOC - GPIO EXP CONN
VCC_3v3 SYS
) c8s |lonwF
16V ;\7
w2t o DGND
o
(28)  SoCVOUTOHSYNG S 41, Qg § SoC_VOUTO_HSYNC_HDMI (38)
182 GPIOO_39 EXP  (42)
(28)  SoC_VOUTO_DE ) — Y 281 g SoC_VOUTO_DE_HDMI (38)
282 GPICO_40_EXP (42
(28)  SoC_VOUTOVSYNC Yp—— 914y 381 }8 SoC_VOUTO_VSYNC_HDMI (38)
382 GPIOO_41_EXP  (42)
R123 3 2], 41 [
FET_SELO 4 482 X
_FELSE0 1)
1 15
R110 e = o
&
SN74CB3Q325TPWR
DGND
INPUT/OUTPUT
OEn SEL
nA
L L nA=nB1 SOC - HDMI (DEFAULT)
L H nA=nB2 SOC - GPIO EXP CONN

PROC181E1P1A

Designed for TI by Mistral Solutions Pvt Ltd
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SoC_VOUTO_DATA15_HDMI
SoC_VOUTO_DATA13_HDMI
S0C_VOUT0_DATA12_HDMI
SoC_VOUT0_DATA5_HDMI
SoC_VOUTO_DATAS_HDMI
SoC_VOUTO_DATA7_HDMI
SoC_VOUT0_DATA3_HDMI
S0C_VOUT0_DATA2_HDMI
SoC_VOUT0_DATA4_HDMI
SoC_VOUTO_DATAQ_HDMI
SoC_VOUTO_DATAT_HDMI
SoC_VOUTO_DATAT0_HDMI
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HDMI INTERFACE

VDD_1v2
1.2v (HDMI), 0.5AMPS SUPPLY VHDMI_CVCC_1V2 1 T
300E
ca27| 33| 36| C342) Ccam| Cass ca1s HDMI ESD DEVICE
VDD _2V5 10uF
10v,
C240|
o0 1v2 VCC_3V3 SYS  VCC_5v0
) DGND
DGND €400] | 10uF ©356] | 10uF
DGND our - TP41 [1ov 1T1ov
. . VCC_3V3 SYS 0396{ }ONF 0370{ 0.1uF
6V 6V
u 239 €238
o 01UF 220F VHDMI_IOVCC_3v3 2 DGND VCC_3V3 SYS
TLV75512PDQNR 16V, 16V, -
3008 DGND
378 380 329 387 a5 VCC_5V0_HDOMICONN ¢354 | 0.1uF
DGND  DGND VoD_1v2 FB2 R486
"’ 10uF] 0E
1ov C347,
2 At VHDMI_AVCC_1V2
DGND 3008 DGND 1035 =| o
230 DGND HDMI_TXO- i
4.7uF L_TX0*
D-Note: - 63V HOMITXO- E Do+ & ﬁ 5 cT_HPD
Note the assembly related concerns with DON package. D- 9 G O LSOE
Consider using alternate package HOMI_TX1+ 21 3
ge. - 50| D1+ 2 HDMI_I2C_SCL
péo —— o SCL_A¢S 12
DGND HDMI_TX2+ 2 SDA_A
OWITAZ 22| D2+ 4 HDMI_HPD
VHDMI_IOVCC_3v3 D2- HPD_A [
HDMI_CLK+ 16 CEC_A
—HOMICTR——— 45 [ CLK+
VHDMI_IOVCC_3v3 ———————jcik
HDMI_CONN_I2CSCL 8
R146 LN e
10K -
R160 HDMICONN_HPD 10 —ao
47K a 7 SZE*Z 252
| 0oo
P82 O F=1t] (=[] =
uz2 il P oM 126 SOA ©R[2|  TPp12s016PWR
(30,39,44,45,46,54) SoC_I2C1_SCL cscL OO OO 838 DSDA —
(30,39,44,45,46,54) SoC_I2C1_SDA 21 CspA g JyNNNN 900 HDMI_I2C_SCL
L2y 00 000000 222 49
. C2CA G5 00000o 2082  DscL
1P185 O— TP184 O—- HDMI_RSTn 51 >3 3233333 52
= RESET# << ©LOOOO INT HOMI_INTn  (44)
HDMI_HPD
P188 O— (28)  HOMI_PCLK 22y ek wpp k54 Lt o
(37)  SoC_VOUTO_DATAO_HDMI 0 T SwinG 58 HDMI_EXTSWING
(37) SoC_VOUTO_DATA1_HDMI D1 - 59 HOMI_CLK+ Qoog NOTE:
g;z S0CVOUTO DATAZ HOM D2 xc+ 2 e £ Rass fer TPD12S016PWR has integrated pullup or pulldown resistors on the
7 VOUTO DATA4 HI 03 T*C- 75K DNI I2C and HPD lines hence no external pullup or pulldown required.
(37)  SoC_VOUTO DMI (oo P P P q
(37)  SoC_VOUTO_DATAS_HDMI e Txos |82 T - 5%
(37)  SoC_VOUTO_DATA6_HDMI o8 xo. |81 TR i
(37)  SoC_VOUTO DATA7_HDMI b7 HOMI TX1+ (oo}
(37)  SoC_VOUTO_DATA8_HDMI D8 Tx1+ S8 VT
(37)  SoC_VOUTO_DATA9_HDMI D9 - i
(37)  SoC_VOUTO DATA10_HDMI D10 HOMI T2+ oo} BGND BGND
(37)  SoC_VOUTO_DATA11_HDMI D11 Txor |88 HOMET
(37) SoC_VOUTO_DATA12_HDMI D12 TX2- 67 = ] ;x, SWING modified t .5K_5%
(37)  SoC_VOUTO_DATA13_HDMI D13 HDMI_CEC e ote elaeiony rernal testing
(37)  SoC_VOUTO_DATA14_HDMI D14 cec a2 fer device data sheet for the
(37)  SoC_VOUTO_DATA15_HDMI D15 s HDMI_CEC D - reconmended value
(37)  SoC_VOUTO_DATA16_HDMI feo O OPm
(37)  SoC_VOUTO_DATA17_HDMI S}? CECD HDMI CONNECTOR
(37) SoC_VOUTO_DATA18_HDMI D18 RSVDL
(37) SoC_VOUTO0_DATA19_HDMI D19 J1:
(37)  SoC_VOUTO_DATA20_HDMI —
VCC_3v3 SYS (37)  SoC_VOUTO DATA21_HDMI a0 10_SEL HOMI_TX2+ j
(37)  SoC_VOUTO_DATA22_HDMI
(37)  SoC_VOUTO_DATA23_HDMI 355 vopa :Sm‘,{ﬁi §
MCASPO_AXRO_HDMI (36)
TP192 O—I (37)  SoC_VOUTO_HSYNC_HOMI 33 Hsyne 233 HDMI_TX1 g
(37)  SoC_VOUTO_VSYNC_HDMI 35 e
cipt - 33 VSYNC SD2 HOMITXO: 6
ToF 1P193 O~ (37) SoC_VOUTO_DE_HDMI DE SD3 - 7
10V TRI-PAD WITH R 36 HDMI_TX0- 8
R143 OE HDMI_MSTRCLK SPDIF HOMICLK: 9
R145 45 MCLK 2 o g 10
fra (36) MCASPO_ACLKX_HDMI E SCK 055 2 HDMI_CLK- 1
. DEND (36) MCASPO_AFSX_HDMI ws © 0o =z o HOMI_CONNCEC 12
u21 13 .
4 5 5 2 g e HDMI_CONN_I2CSCL % 12 Silk: HDMI
OENC § our R149 - SI9022ACNU- 2} ¥ €| ™| 12C ADDRESS: 0x3B, 0x3F, 0x62 B EaRgEes 15
= 08 —— 16 SHI ot
SH2
VCC_5V0_HDMICONN 17 SH2
g (30) AUDIO_EXT_REFCLK1 <) HOMICONN_HPD! 18 SH3 2:3
19 SH4
12.288MHz [ LMK6CE012288CDLFT
CON_HDMI_19_F
DGND DGND
DGND
FL2
S
/77
4 1208 HDMI_EARTH
VCC_3V3 SYS DGND
VCC_3V3 SYS
c296 01uF
16V
DGND
o ©
(@4)  GPIO_HDMI_RsTn pR452 :I:—\ ] 4 HDMI_RSTn
(21,24,25,26,31,32,39,43,44) RESETSTATz > ,_/ l
R-Note:- SN74LVC1GOBDBVRE4 Ra63
Pulldown is DNI 10K PROCISTEPIA
. . . Title  DPITO HDMI TRANSMITTER INTERFACE
Designed for TI by Mistral Solutions Pvt Ltd
DGND DGND i Sze
Texas S PROC181E1-1A
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AUDIO CODEC

VCC_3V3_AUD VCC_1V8_AUD VCC_3V3_AUD VCC_3V3 SYS
VCC_3V3 AUD VCC_3V3 AUD
R250, 0
o i o o
d g i & q g g = g g
3 g § § e o
o £
P 22 s s e sz VCC_1v8_ AUD Vee1ve sys
R246, 0E
DGND DGND 4
U60 DGND
DRVDD 1 [HS
36 DRVDD.2 (24
DVDD. 1 DRVDD3
4
21 pyss DRVSS.1 23
“ DRVSS2
P213, DGND lovoo
2 420
1P215 LINE1L+ LINETL+_C oo AVDD_DAC MIC_IN
B LINETL* avss oac | 28
TP214 - 15
LINETL- AVSS_ADC DEND —
LINE1R+ LINETR+_C INETRe A4 HPROUT 3
Silk: LINE IN pone HPLOUT C
LINE1R- HPLOUT E 0174} }47uF HPLOUT 2
HPLCOM
LINE2L+ 10V CON_AUDIOJACKA_S.)-43514-SMT
HPROUT_C
UNE2L- HPROUT |52 — G172 [4nF HEROUT MIC + HEADPHONE
HPRCOM fov
LINE2R+
LINEZR- MONO_Low 21X
MONG_LO- [F5—X
MIC_IN 1 14
c 82} }omF MICIR
LEFT_LO*
ov > mica
12 LEFT_LO-
MICDET
9 RIGHT_LO+
R276 22K 1% 13| e VCC_3V3_AUD
RIGHT_LO-
AUD_RSTn 3
RESET GPIO1 160
GPIO2
(35)  MCASPO_ACLKX_AUD é e & 38 ek gz o 1
B oeecie v =i g
(35)  MCASPO_AXRI_AUD < DpoUT ez mgTP/ : B2
(30,38,44,45,46,54) S0C_12C1_SDA ¢ e & 21 soA pend
(30,38,44,45,46,54) SOC_I2CT_SCL scL s
& o AUDIO_MSTRCLK
3 setect g meik L Ras OE. 3 our 8  OENC
& S
o 1~
TLV320AIC3106IRGZT ¥ 4
12C ADDRESS: Ox1B 12288MHz | LMKGCEO12288CDLFT
DGND :
DGND
DGND
AUD
VCC_3V3 AUD
VCC_3V3_AUD B
™
cz
°= R268 R272
i 10K
o  DGND wrpo | wrp1 | pevice ada
(44)  GPIO_AUD_RsTn HR2% :I: AUD_RSTn . o — e
(21,24,25,26,31,32,38,43,44) RESETSTATz ) u - Ox19
1 0 ox1a
R-Note:- SN74LVC1GOBDBVRE4 R290 NI
Pulldown is DNI 10K L 1 ox18
4 DGND DGND
DGND
PROC1B1E1P1A
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VCC_3v3_SYS

R52
10K

UART1_FET_SEL

DGND

VCC_3V3 SYS

217
0.1uF
6V
© DGND
uz
UART_FET_BUF_EN 2 4 UART1_FET_BUF_EN_INV

SN74LVC1G04DCKR
©

DGND

(30)

(30)

(30)

(30)

SOC MAIN UART1 - FET SWITCH & VOLTAGE LEVEL TRANSLATOR

UART1_RXD KK

UART1_TXD

UART1_CTS &

UART1_RTS

VCC_3V3 SYS
C30
0.1uF
16V
©f  DGND
ur3
Q
e EORE VY s
3
182 - SOC_UART1_RXD (51)
, . INPUT/OUTPUT
2A 281 [g—X OEn SEL
282 F&——————3» SOCUARTI.TXD  (51) nA
9 1
3A 381 MAIN_MCAN1_RX ~ (41)
Fo I — e L L nA=nBl | SOC - MCAN1 HEADER
12§ 4n 481 g MANMCANLTX  (41)
1 4B2 [2———————5 SOC_UARTIRTS  (51)
(44)  UART1_FET SEL ) L H(DEFAULT) nA=nB2 SOC - FT4232
UART1_FET_BUF_EN_INV 45 | __
NGE ©
2
o
SN74CB3Q3257PWR
DGND
MCAN1 HEADER
FT4232
VCC_3V3 SYS VCCive SYS
VCC_3V3 SYS
VCC_3V3 SYS c18 c19
01uF 0.ful
16V 16V
R36
R29 DGND DGND 10K
10K w6 o
<
DR § § < UART1_FET_BUF_EN (44)
UART1_RXD 2DIR
HARTTCT 1A1 SOC_UART1_RX_BT @7)
UARTT-TXD 1A2 SOC_UART1_CTS BT (27)
UARTT RT A1 ~ o SOC_UART1_TX_BT (27)
22 9 2 SOC_UART1_RTS_BT (27
5 3
o <] SNTAAVCAT245RSVR
R28 = -
1
o 2DIR=H : 2A ->2B
1DIR=L: 1B ->1A
N4
DGND
DGND

PROC181E1P1A
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DSI INTERFACE

Designed for TI by Mistral Solutions Pvt Ltd

SHo| s
SH2
St gt ADD ON CARD HEADER
O
9 22
(29)  DSITXON £ 21
(29)  DSITX0P ' 20
s 19
(29)  DSLTXIN £ 18
(29)  DSLTXIP H 17 24
v 16
(29) DSI_TXCLK_N g 4 15
(29)  DSL_TXCLK P H 14 (44)  DpsI_EDID <&
: 13
VCC_5v0 For Internal Usage Only
@ baTaN g ) 12 3 - Shrouded Header for
(29)  DSITX2P 1 2 supplying 5V t
29)  DSLTXGN 4 ;U T149 1 Display daughter cards
(29)  DSLTX3P L 8 DN
7
VCC_3V3 SY8 ) R545, QE 10V
G (44)  DSI_GPIOO ég 6 DN
) R538 OE DGND
(44)  DSIGPIOT s DGND
(3045)  SoC_I2C0 SCL 5
(30,45 SoC 12C0_SDA 2
3
ca3t ca32 CON_FPC_2X11_501951
10uF 0.1uF % Silk: DSI_CONN
v 16V DGND -
DGND
VCC_3V3_SYS VCC_3V3_SYS
VCC_3V3 SYS J16 8 J8
3.3v 3.3v_vio
1 1
(30)  MAIN_MCANO_TX g (40)  MAIN_MCAN1_TX (30)  MAIN_MCAN2_TX g
(30)  MAIN_MCANO_RX <& s (40)  MAIN_MCAN1TRX <& (30)  MAIN_MCAN2 Rx <& ry
U124
VCC_3V3 SYS U120 HDR_1X4 HDR_1X4 VCC_3V3 SYS | ‘| TPD2E001DRLR HDR_1X4
<) ‘°|  TPD2E001DRLR DGND - VCC_3V3 SYS N ues DGND - = o DGND -
= o — o TPD2E00TDRLR o 9
o 9o 5 3 1 4
1 4 1 VCC  GND
VCC  GND VCC  GND °
L g L ] ca60 z
ca42 = c207 = 0.1uF N DGND
0.1uF o DGND 0.1uF o DGRD 16V
16V 16V
DGND
DGND DGND
PROCIB1E1P1A
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GPIO EXPA

NSION CONNECTOR

VCCavs EXP VCCSV0_EXP VCC3V3_EXP
g| 3| 5| £
g B 3 A
Lz | Lz oz R298
S 2z <& 28 2o
DGND 5 DEND SPI1_CS0_EXP
=
3
5
(@7)  GPI00_29 EXP I 5 1 GPIO0_26_EXP  (37)
(37)  GPIO0_24_EXP I GPIG0_23_EXP  (37)
%7
HDR_2X5 DGND
52
Y R
(37)  GPIOD_34 EXP ) 1 GPIOO_32 EXP  (37)
3 GPIC0 33 EXP  (37)
(37)  GPIO0_31_EXP 5 GPICO41 EXP  (37)
(37) GPIO0_40_EXP 7
(37)  GPIO0_39_EXP GPICO_30_EXP  (37)
SPI3_DO_EXP  (37)
(37)  GPI00_25_EXP SPIBCLK EXP  (37)
@) SPI3DIEXP
SPI3_CS0_EXP UART4 TXD_EXP  (37)
(37)  SPI3_CSO_EXP S UARTS RXD_EXP  (37)
(37) UART4_CTSn EXP 12C3_SCL EXP
(37)  UART4_RTSn_EXP e 12C3 SCLEXP  (37)
12C3_SDA_EXP  (37)
@7)  SPI_CLK EXP — SPH DO EXP  (37)
@7)  SPIDIEXP 9 = SPITCSOEXP  (37)
=
HDR_2X15
DGND DGND
VCC_3V3 SYS
VCC_3V3 SYS
RE03
K
425 VCG_5V0
VCC_3V3 SYS
2
1
c17
12 2.20F
HDR_1x2 2.20F 25V VCC5V0 EXP
16V VCCavs EXP
DGND u4
DGND o (2 N A2 TN vour AL
VIN  vouT R2S 0 B2
o g o7
uF
(44)  EXP_PS3V3EN D) B2ion 2 S (44)  EXP_PS 5VOEN D) S o
© 16V |
TPS22902VFPR ] TPS22046YZPR | DGND
R20 3| DGND R23
100K 100K
DGND
DGND DGND
DGND
PROC1B1E1P1A
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BOOTMODE BUFFERS AND 10 EXPANDERS

FULL PINCOUNT BUFFERS

REDUCED PINCOUNT BUFFER

VCC3V3 TA  VCC 3V3 SYS VCC3V3 TA  VCC_3V3 SYS VCC3V3 TA VCC_3V3 SYS
D-Not
0423% Full Pincount buffers (Ul1ll & U114) c418 uF’ C412| |0.1uF.
- are optional when reduced pincount
16V Sk bootmode configuration is used. 1oV 16v ™
DGND 6V DEND cat9 DGND 0.10F
0.1uF 6V
16V
DGND
als DGND
JULREA B vt ] DGND [VERTC
3 1
(2243)  SYS_BOOTMODE? 1A S an Bt BOOTMODE7  (22) 58 38 __
(2243)  SYS_BOOTMODES A G 88 B2 BOOTMODEG  (22) — T Hior 8 8 ToE BODTMO%EON — T Hwor 8 8 ToE BO%TMODEON
(22143)  SYS_BOOTMODES A > S8 B3 BOOTMODES  (22) 20R = = 20E 2R = ~ 20E
(2243)  SYS_BOOTMODE4 A4 B4 BOOTMODE4  (22) (2243)  SYS_BOOTMODE11 A1 1B1 BOOTMODE11  (22) (2243)  SYS_BOOTMODE1S A1 1B1 BOOTMODE1S  (22)
(2243)  SYS_BOOTMODE3 A5 85 BOOTMODE3  (22) (2243 SYS_BOOTMODE10 1A2 182 BOOTMODE10  (22) (2243)  SYS'BOOTMODE14 A2 182 BOOTMODE14  (22)
(2243)  SYS_BOOTMODE2 A6 86 BOOTMODE2  (22) (2243)  SYS_BOOTMODE9 241 = o 281 BOOTMODEY  (22) (2243)  SYS_BOOTMODE13 A1 = o 281 BOOTMODE13  (22)
(2243)  SYS BOOTMODE1 o] A7 B7 BOOTMODE!  (22) (2243)  SYS_BOOTMODES 222 9 9 282 BOOTMODES  (22) (2243)  SYS_BOOTMODE12 2 2 2 282 BOOTMODE12  (22)
(2243)  SYS_BOOTMODEO A8 88 BOOTMODEO  (22) 5 5 5 5
DIR 2) or . o] | SN7T4AVCAT24SRSVR o] | SN7T4AVCAT245RSVR
s8g . g T e T
BOOTMODEON 2l 222 o DIR=H:A->B
DIR=L:B->A D-Note:- DIR A->B
“[afol ol OF = H: output = Hi-Z Bootmode buffers are optional when
TIT[T| | SN74AVCBT245RHL =n put = Test Automation is not implemented. DIR=L:B->A
A pullup or pulldown resistor can be OE = H: output = Hi-Z
DEND used to set the BOOTMODE configuration. Py
D-Note:-
Bootmode buffers are optional when
oo Test Automation is not implemented.
A pullup or pulldown resistor can be
used to set the BOOTMODE configuration.
VCC3V3 TA
VCCV3_TA VCCV3_TA
€96 | [0.1uF
Rs14 R601 16V
ol DGND
u23
R4 oF __ SYSBOOT BUF_ENz 4
ok VCC_3V3_MAIN VCG3V3_TA hok (21,24,25,26,31,32,38,39,44) RESETSTATz \ |4 BOQTMODEON
RE00 oE_ GPIO_BOOTMODE_BUF_ENz R 2l )
DIR R536 0E. 1P201 GPIO_BOOTMODE_BUF_ENz R (44) GPIO_BOOTMODE_BUF_ENz
) R126
SN74LVC1GOBDBVRE4 10K
DGND DGND
VCC3V3_TA
VCC3V3 TA
R507
10K
v: i
TCAB424_EXP_INT VCC3V3 XDS VCCV3 TA
DGND
12 gl
b Ra48
(2243)  SYS_BOOTMODEQ P00 g 8 47K
(2243)  SYS_BOOTMODEI P01 > 0 P4z X
(2243)  SYS_BOOTMODE2 P02 > P21 X
(2243)  SYS_BOOTMODE3 P03 P22 55X
(2243)  SYS_BOOTMODE4 o4 P23 20X ws | @
(22,43) SYS_BOOTMODES P05 P24 55X BUF_BOOTMODE_2C_SCL o BOOTMODE_I2C_SCL
(2243)  SYS_BOOTMODEG + Pos P25 [55—X (52)  BUF_BOOTMODE I2C_SCL SCLA  § 8 scis
(22:43) SYS_BOOTMODE7 PO7 P26 57X BUF_BOOTMODE_[2C_SDA 3 g8 6 BOOTMODE_I2C_SDA
RS08, 10K 10_EXP_ADDR % P27 X (52 BUF_BOOTMODE_I2C_SDA < SDAA SDAB
ADDR
. P10 SYS_BOOTMODES ~ (22,43)
DGND (54)  TEST.GPIo4 D—— By REGET P11 SYS_BOOTMODES (22,43) VeCaVs TA Sy En
BOOTMODE_I2C_SCL 29 P12 SYS_BOOTMODE10 (22,43)
St scL P13 SYS_BOOTMODEA 1 (22,43) TCASST7DR
BOOTMODE_[2C_SDA 30 Pid SYS_BOOTMODE12  (2243)
SDA P15 SYS_BOOTMODE13  (2243)
TCA8424_EXP_INT 32| P16 SYS_BOOTMODE14  (22.43)
iNT g Pi7 SYS_BOOTMODE15  (22.43)
5 & BOOTMODE_I2C_EN
o] o] TCAB424ARGIR DGND
. 12C ADDRESS: 0x22 |
o—
D-Note:-
Bootmode IO buffer controlled by XDS110 DEBUGGER
is used for test automation (internal testing).
S This is optional for custom board design.
PROC1B1E1P1A
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c233 0.1uF

10 EXPANDERS

D-Note:-
MMC1_SD_EN, VPP_EN 16V
Connect” to an SOC GPIO X
when IO expander is not used it N DGND
un 5 &
X—5 P00 85 7
X—5- PO1 > O P2 é HDMI_INTn (38)
(40)  UART1_FET SEL EE P02 = P21 T GPIO2  (54)
(26)  MMC1SD_EN ) GEVPPEN P03 P22 MCASPO_FET EN  (36)
@17y vepLDO EN <& PO4 P23 MCASPO_BUF_BT EN (36)
(42)  EXP_PS_3V3EN éé P05 P24 MCASPO_FET_SEL 6)
(40)  UART1_FET_BUF_EN 51 P06 P25 é DSI_EDID 1)
X— po7 P26 TO_EXP_TESTLED PDI2CIRQ (1)
ADDR_IO_EXP 2% P27
ADDR
28 P10 8; DSI_GPIO0 (41)
R3s4 (21,24,25.26,31,32,:38,39.43) RESETSTATz  J)————————————f RESET sl xime DSGPIOT  (41)
10K (30,38,39.45,46,54) SoC_l2C1SCL Sy WLy P18 é BT UART WAKE_SOC_3V3 @
30 USB_TYPEA_OC_INDICATION (35)
(30,38,39,45,46,54) SoC_12¢1_SDA <) SDA
10_EXP_INTn 2|
DGND INT S P17 K WLAN_ALERTn (27
5 L
TcAsi2eARGIR & 3
VCC_3V3_SYS
12C ADDRESS: 0x22
R356
10K
DGND
10_EXP_INTn

(30) GPIO0_91_INTn <& R353

RTC ONLY MODE INDICATION LED

VCC_3V3_MAIN

R249
220E

Lo7

150080VS75000

@
BSS136LTIG

(14,15)  PMIC1_RESET

DGND

(13,14,15,16,21,54)

PORZ_INPUT

POWERGOOD INDICATION LED

VCC_3V3 SYS

R241
220E

LD6
150080VS75000

Q4
BSS138LT1G
R258 0E 1

DGND

VCC_3V3 SYS
231
16V
DGND
&
VCC_3V3 SYS u10
(27)  BT_EN_SOC POO 88 7
(37)  VOUTO_FET_SELO PO1 > 0 P2 GPIO_QSPI_NAND_RSTn (24)
ey 31t > po GPIO_HDMI_RSTn (38)
%— 1 po3 P22 GPIO_CPSW1_RST (1)
*x—21 pos P23 GPIO_CPSW2 RST (32)
%81 pos P24 GPIO_BOOTMODE_BUF_ENz (3)
ok *—11 Pos P25 GPIO_AUD_RSTn 9)
%—> po7 P26 GPIO_eMMC_RSTn  (25)
ADDR_IO_EXP1 2 P27 SoC_WLAN_SDIO_RST (@)
AODR LLT EN 27)
P10 LT | (
RESETSTATz 28 foreer P11 ;; EXP_PS_5V0_EN (42)
SoC_I2C1_SCL 29 P12
————————pscL P13 a6
SoC_I2C1_SDA 30 P14 29
———————————{sDA P15 2
10_EXP1_INTn __ P16 5
B e i S P17 -
5 L
2
TCAB424ARGUR & o)
VCC_3v3 SYS

Rat
10K

10_EXP1_INTn

12C ADDRESS: 0x23

DGND

USER TEST LEDS

VCC_3V3_SYS VCC_3V3_SYS
R46 R261
220E 220E
b SoC GPIO !
o
IO EXP GPIO b2 Lo
150080VS75000 150080VS75000
7 7
i !! i !!
a Q8
CSD16301Q2 CSD16301Q2
I0_EXP_TEST_LED Rsg 3 "“\ @) S0C_GPIO0_128 3 R280 OE 3 ‘HT
<~ BN
R58 R277
10K 10K
N N
DGND DGND DGND DGND
PROC181E1P1A
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BOARD ID EEPROM

ADC INTERFACE

VCC_3V3_SYS
VDDA_1v8
R227
10K o
VCC_3V3 SYS
POT1  D-Note:-
2 10K Potentiometer POT1 has been provisioned
,&{ 0.AuF for internal testing. Potentiometer connection
v is optional when ADC input section including
m | connector is reused on custom board design
U g
EEPROM_A0 1 DEND
EEPROM_AT 57 A 8 Ri34
EEPROM 3 A1 > 0
Az D-Note: -
(3041)  SoC_12C0_SDA <3 Sy spa ADC inputs are not fail-safe.
s The recommendation is to apply
(3041)  SoC_I2C0_SCL cL a external inputs to the ADC inputs
EEPROM_WP g £ only after the SOC ADC supply ramps DOND 1
wp O w —
R228 R229 <
10K 10K AT24C512C-MAHM-T 12C ADDRESS: 0X51
(30)  ADCO_AINO
(30)  ADCO_AIN1
(30) ADCO_AIN2
(30) ADCO_AIN3
DGND
DGND HDR_2X5 A4
DGND
VCC_3V3_SYS ~ ~ o o N
x k4 x x x
D6 D5 D4 D3 D7
R209 APTPDIE10B0SDPYR  SFPTPDIE10B06DPYR ~ SXTPDIE10BOGDPYR ~ SPTPDIE10B0GDPYR — SKPTPDIE10B0SDPYR
K - - - - -
J22
ote: -
Insert Ji er 1
to perform write 2
operations N A4 N N
DGND DGND DGND DGND DGND
HDR_1X2
DGND
VCC_3V3 SYS
VCC_3V3_SYS VCC_3V3 SYS
L cio 0.01uF. R124 L _cot 001U
10K
16V 16v
U39 < DGND u2 « DGND
TMP1_ADDO 5 " ‘TMP2_ADDO
TMPT-ADDT 3 ADDO % DT 3% ADDO £
ADD1 ADD1
SoC_I2C1_SCL 1o o SoC_I2C1_SCL 1l o
Ri59 § R1s7 [ S R125 2O srsel =
10K < 10K oA © 0K SDA O
o TMPT0ONA/3K ] TMPT0ONA/3K
12C ADDRESS: 0x48 12C ADDRESS: 0x4A
X DGND V4
DGND DGND DGND
CAD NOTE: C. TE :

PLACE TEI&P SENSOR CLOSE TO SoC

(30,

(30,38,39,44,46,54)

38,39,44,46,54)

SoC_I261.SCL Py OTP74
SoC_12¢1_SDA {H>———— P12
soc_12c1

PROC181E1P1A

AD NO
PLACE TEMP SENSOR CLOSE TO LPDDR4

\ ] -
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CURRENT MONITORING DEVICES - 1_A

CAD Note:

Follow Kelvin current sense routing while using 2 terminal

resistors

SoC_DVDD1V8

VDD CORE @8)  SoC_DVDDIVE P <K—
(48)  VDD_CORE_P K— — VCC 3V3 MAIN
VCC_3V3_MAIN VCC1V8_SYS_P
T €389 0.1uF
VCC_CORE_P ca10 0AuF
A‘ R164 0E 16V
R185 0 16V ui0s |
POND 50c 12c1_sDA INA
UE o poNe 10 Fine 2 spA g —2ct-SCt
10 4 sCL
N+ £ SDA [ »SoC_[2C1_SDA_INA (46,47,48,49) o
scL SoCT12C17SCLINA (46,47,48.49) IN- 3 [» DVODIVBALERT  (48) pop, pni__INA ALERT
9 ALERT [~
N- 3> VDD_CORE_ALERT @8 nops oni INA_ALERT 2 M
ALERT ; I R51 DNI 8l eus 3 a1l VCC_3V3_MAIN
8 ER i
VBUS © Al INA228AIDGSR
VCC_CORE_N ™| INazzeaDGSR
VCC1V8_SYS N
R182 0 X
R163 0E DGND
DG;ND 12C ADDRESS: 0x40 12C ADDRESS: 0x45
(48)  VDD_CORE_N &K—
(48) SoC_DVDD1V8 N {K—
(48)  SoC_DVDD3V3 P &K SoC_DVDD3V3 VDDA 1V8
— (48) VDDA_1V8_P LK —
VCC_3V3 MAIN VCC 3V3_MAIN
VCC_3V3 SYS_P vDD_1v8_P
R210, 0E c131 OAuF caag OAuF
R213 QE
16V VCC_3V3_MAIN 16V
us2 | DGND Uiz | DEND
10 4 SoC_I2C1_SDA_INA 10 4 SoC_I2C1_SDA_INA
IN+ 2 SDA[F OC12CT-SCrT N+ 2 SDA[F OC12CT-SCL
scL sCL
9 9
IN- >> DVDD3V3_ALERT @8) ., o INA_ALERT IN- >> VDDA_1V8_ALERT 2 J— N
ALERT 3 . R233 NI Y ) . ALERT 3 . RS576 DN %y INAALERT  (4647)
VCC_3V3_SYS N Ao Ao
= 8lveus & a1 Tov 8lveus & mi [
R211 oE (46.47)  INAALERT > VDD_1V8_N VCC_3V3_ MAIN
INA22BAIDGSR INA228AIDGSR
(48)  SoC_DVDD3V3 N K— R216, OF.
o 12C ADDRESS: 0x4C o 12C ADDRESS: 0x4D
(48) VDDA_1V8_N &K
Note
The design supports current/voltage measurements for the on-board supplies using either INA228 or INA231.
INA228 will be populated on the EVM (Implemented via stacked PCB footprint).
VCC_3V3 SYS VCC_3V3 MAIN VCC_3V3 MAIN
0AuF } c4g: ca91 } 0AuF
16V 16V
RE09 O R610
DGND DGND 47K D 47K
INA I2C SLAVE ADDRESS
- SLAVE SoC_I2C1_SCL v 7| SoC_I2C1_SCL_INA R SoC_I2C1_SCL_INA (46,47.48,49
POWER  SOURCE SUPPLY NET ADDRESS (30,38,39,44,45,54) SoC_I2C1.SCL — sca § 8 sasll — 0 ROy S00- 1201 SCL ¢ )
(IN HEX) SoC_I2C1_SDA 3 Q9 SoC_I2C1_SDA_INA_R o R611
VCC CORE V5D CORE 70 (00,38,39.444554)  soc_t2c1 spA <K SDAA SDAB D> SoC_I2C1_SDAINA  (46,47.48,49)
VCC_3v3_sys SoC_DVDD3V3 [ 50y a
i - VCC_3V3 SYS z
VCCIV8_SYS SoC_DVDD1V8 75
o TCASST7DR
VDDALVE VDDA_1V8 [
VCCIVI_PMICT VDD_LPDDRA TOK RE08
(from PMIC 1) (from PMIC 1) 47
VCCIVI_PMICZ VDD_LPDDRA
(from PMIC 2) (from PMIC 2) 49 DGND PROC1B1E1P1A
SoC_VDD_RTC_HDR SoC_VDD_RIC 71
y . . Tifle  CURRENT MONITORING DEVICES - 1_A
5o VODS RTC 1V HDR | SoC VDDS RIC IVE e Designed for Tl by Mistral Solutions Pvt Ltd
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CURRENT MONITORING DEVICES -1_B

CAD Note:

Follow Kelvin current sense

(49) VDD_LPDDR4_P1  {—— VDD LPDDR4 (PMIC l)
VCC1v1_P1
VCC_3V3_ MAIN
R192 0E
C115] [0.1uF
16V
us DEND
0N 2 spald DSoC_12G1_SDA_INA (46,48,49)
- soL 2 SoC12C1SCLINA (46,48,49)
9
IN- VDD_LPDDR4_1 ALERJ 49) iss
ALERT |5 =2 v 99 rus ONL_%  INA_ALERT
VCCIVI_N1 8 S A0
VBUS © At VCC_3V3 MAIN
R189 0E ™| INazzeaiDGsR
(49)  VDD_LPDDR4 N1 <K— 7
DEND 12C ADDRESS: 0x47
(49)  SoC_VDD_RTC_P  <K——— SoC VDD RTC
SoC_VDD_RTC_HDR
VCC_3V3_MAIN
R521 0E
1 €425/ [0.1uF.
16V
vtz DGND
10 4 SoC_I2C1_SDA_INA
ca24 N+ £ SDA[ T T2CTSCE
=, scL
0.1uF ]
IN- >> VDD_RTC_ALERT (49) 540
eV ALERT |5 = - DNL s, INA_ALERT
S A0
8 2 1 VCC_3V3_ MAIN
SoC_VDD_RTC vBUs & A1
R522 0E ™| INazzsaDGSR
(49)  SoC_VDD_RTC N {K—— D:GND 12C ADDRESS: 0x44

Note:

routing while using 2 termin

al resistors

VDD LPDDR4 (PMIC 2)
(49) VDD_LPDDR4_ P2 {—— —
VCC_3V3_MAIN
VCC1V1_P2
R243 0E | C469] |0.1uF
16v
(VP! DGND
4 10 4 SoC_I2C1_SDA_INA
488 IN+ 2 SDAfF OC12C1-SCLIN
scL
1 N 3 177» VDD_LPDDR4_2_ALERT (49)  pegr DNI
SALERT 5 — =~—>> INA_ALERT (46,47)
A0
(46.47) VCC1VI N2 81 eus 8 Al VCC_3V3_MAIN
R242 0E
INA228AIDGSR
(49) VDD_LPDDR4_ N2 {K—
DD 12C ADDRESS: 0x49
SoC_VDDS RTC 1V8
(49)  SoC_VDDS_ RTC_1v8 P <& — — —
VCC_3V3 MAIN CAD NOTE: Place Ull5 near Pin# 1 of J14 header
SoC_VDDS_RTC_1V8_HDR
R518 0E 4 C422] |0.1uF
16v
utts DGND
10 4 SoC_I2C1_SDA_INA
cazt N+ 2 SDA[ BCT2C ST
scL
16V ]
IN- 1—> VDDS_RTC_1V8 ALERT [ZL) R—
(46,47) ALERT g { R53 DNL_ % INAALERT  (46,47)
2 A0
SoC_VDDS_RTC_1V8 8l eus 8 At VCC_3V3_MAIN
R519 0E N
INA228AIDGSR
(49) SoC_VDDS RTC_1V8 N {K—

o 12C ADDRESS: 0x46

The design supports current/voltage measurements for the on-board supplies using either INA228 or INA231.
INA228 will be populated on the EVM (Implemented via stacked PCB footprint).

INA SLAVE ADDRESS
SLAVE
POWER ~ SOURCE SUPPLY NET ADDRESS
(IN HEX)
VCC_CORE VDD_CORE 40
VCC_3V3_SY5 50C_DVDD3V3 ic
VCCIVE _SYS SoC_DVDD1V8 15
VDDALVS VDDA_1V8 1D
VCC1V1_PMICIL VDD_LPDDR4
(from BMIC 1) (from” PMIC 1) 47
VCC1V1_PMIC2 VDD_LPDDRA
(from PMIC 2) (from PMIC 2) 49
SoC_VDD_RTC_HDR SoC_VDD_RTC [
50C_vDDS_RTC_1VB_HDR | SoC_vDDS_RTC_1V8 16
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VDD CORE

VCC_3V3_MAIN

(46)  VDD_CORE_P
(46)  VDD_CORE_N
BUS A3

NC1
%21 N2

12C ADDRESS: 0x40

SoC_DVDD3V3

VCC_3V3 MAIN

B1

ALERT 35—
20 o3

> VDD_CORE_ALERT

s @ A SoC_I2C1_SCL_INA
IN+ scL o
g 02 |\ - SDA ﬂé)sucjzcw}mﬁw/a
D1
B2
%o 2

S0C_I2C1_SCL_INA
OC_12CT-SDAIN

(46)  SoC_DVDD3V3_P gg IN+ @ scL :;
(46)  SoC_DVDD3V3_N IN- SDA
D1

%5 N1
X— NC2

12C ADDRESS: 0x4C

Note:

A3
ALERT 53—
B2 a o[B8

—>> DVDD3V3_ALERT

CURRENT MONITORING DEVICES - 2_A

(46)
46,47,49) 6)
(46,47,49)

SoC_DVDD1V8_P
SoC_DVDD1V8_N

(46)

D3 Py
IN+
g Dz IN- -
D1
B2

SoC_DVDD1V8

VCC_3V3_MAIN

12C ADDRESS: 0x45

(46)  VDDA_1v8_P
(46)  VDDA_1VEN

(46)

D3 © A1
IN+ 2 soL
g CEN i soa 2
D1
B2

BUS
ALERT Qg > DVDD1V8_ALERT (46)
S {Nct 2 A0 |53
X—*{nNc2 O A1
] oN VCC_3V3_ MAIN
S
DGND
VDDA 1V8
VCC_3V3 MAIN
o

S0C_I2C1_SCL_INA
oC T i

BUS
ALERT ’;377» VDDA_1V8_ALERT (46)
cz{Nct 2 A0 |c3
X—*{Nc2 & A1
| DN VCC_3V3_MAIN
)
DGND

12C ADDRESS: 0x4D

The design supports current/voltage measurements for the on-board supplies using either INA228 or INA231.
INA228 will be populated on the EVM (Implemented via stacked PCB footprint).

INA I2C SLAVE ADDRESS
SLAVE
POWER SOURCE SUPPLY NET ADDRESS
(IN HEX)
VCC_CORE VDD_CORE 40
> _3V3_sYS SoC_DVDD3V3 ac
1V8_sYs 50C_DVDD1VE 45
VDDALVS VDDA_1V8 )
VCCIV1_PMICI VDD_LPDDRA
(from PMIC 1) (from PMIC 1) 47
1VI_PMIC2 VDD_LPDDR4
(from PMIC 2) (from PMIC 2) 49
SoC_VDD_RTC_HDR S0C_VDD_RTC iz
SoC_VDDS_RTC_1V8_HDR | SoC_VDDS_RTC_1V8 3
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CURRENT MONITORING DEVICES - 2_B

VCC_3V3 MAIN
v @
) D3 Al
(47)  VDD_LPDDR4_P1 Do IN+ 2 sCLifs SoC_I2C1_SCL_INA (46,47,48)
(47)  VDD_LPDDR4_N1 IN- SDA >SoC_I2C1_SDA_INA (46,47 48)
D aus A3
B2 o ALERT 337—» VDD_LPDDR4_1_ALERT @7)
%—c5{ NC1 A0 g3
e N 2 Ao cs VCC_3V3_ MAIN
T oN
S
12C ADDRESS: 0x47 DeND

SoC_ VDD RTC

VCC_3V3 MAIN

S0C_I2C1_SCL_INA

> VDD_RTC_ALERT (@7)

o
(47)  SoC_VDD_RTC P o2 e I —
(47)  SoC_VDD_RTCN IN- o
D1
B2

BUS
o ALERT =
NC1 A0
PPRCEE RV I A2
T oN
5

VCC_3V3_MAIN

12C ADDRESS: 0x44

Note:

(PMIC 2)

S0C_I2C1_SCL_INA

{—>> VDD_LPDDR4 2 ALERT (7)

VDD LPDDR4
VCC_3V3_MAIN
utg ™
&7) VDD_LPDDR4_P2 gg IN+ 2 SCL 2;
47) VDD_LPDDR4_N2 IN- SDA
D aus 3
ALERT
&t g mis
X—= NC2 o A1
[ om
5
12C ADDRESS: 0x49 DEND

C: VCC_3V3_MAIN

SoC_VDDS RTC 1V8

VCC_3V3 MAIN

Q

(47)  SoC_VDDS RTC 18 P e 2 scLd-Ar——soemersoRmA—
(47)  SoC_VDDS_RTC_1V8_N IN- SDA
D1 BUS A3
B2 ALERT |3 > VDDS_RTC_1V8_ALERT (47)
X557 NC1 g A0 53

X— NC2 5} Al

12C ADDRESS: 0x46

S0C_I2C1_SCL_INA

VCC_3V3_MAIN

T om
5

The design supports current/voltage measurements for the on-board supplies using either INA228 or INA231.
INA228 will be populated on the EVM (Implemented via stacked PCB footprint).

INA I2C SLAVE ADDRESS
SLAVE
POWER ~SOURCE SUPPLY NET ADDRESS
(IN HEX)
VCC_CORE VDD_CORE 70
VCC_3V3_SYs SoC_DVDD3V3 ic
VCC1VE_SYS SoC_DVDD1V8 a5
VDDALVS VDDA_1V8 )
VCCIVI_PMICI VDD_LPDDRA
(from PMIC 1) (from PMIC 1) 47
VCC1V1_pMIC2 VDD_LPDDRA
(from PBMIC 2) (from PMIC 2) 49
SoC_VDD_RTC_HDR SoC_VDD_RTC a4
50C_VDDS_RTC_1VB_HDR | 50C_VDDS_RTC_1V8 3
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DGND

FT4232_USB_VBUS

TPS73533DRVR

DGND

53 N
i =
g 4
Silk: UART
DGND
o I
<
s / 1 veus FTa232_USB_DM
SH3 ®  D- FT4232 0SB DP
7 D+
SH2 $ D5 —X
@ GND
CON_MUSB-B.5_F  DGND
FT4232_USB_VBUS “ ° um
- o | TPD2E001DRLR
Q e}
1 VCC GND
o
C218 =
OE 0.1uF o DGND
16V
DGND
TN
UART_SHIELD
VPLL_3V3_FT4232
DGND
FT4232: 5V to 3.3VE500mA LDO
FT4232_USB_VBUS VCC_3v3 FT4232
urs
S our (-
c226
2.2u0F
16V

USB TO UART BRIDGE

VPHY_3V3_FT4232

FL3
4
0uF  120E
16V
DGND

VCC_1V8_FT4232

VCC_3V3_FT4232

DGND

VPHY_3V3_FT4232

VPLL_3V3_FT4232

£l
1
S e
16V
DGND

VCC_3V3 FT4232

16V

VPLL_3V3_FT4232

205
4.7uF
63V

DGND

VCC_3V3 FT4232

c
IS
4
9
12
37
64

FT4232_USB_DM

FT4232_USB_DP

FT4232_REF

FT4232_RESET

FT4232_EECS
FT4232_EECLK

FT4232_EEDATA

18pF

Y1
12.000MHz

C16 | |18pF
1T

DGND

ADBUSO
ADBUS1
ADBUS2
VREGOUT ADBUS3

ADBUS4

ADBUS5
DM ADBUS6
ADBUST

VPHY
VPLL

VCORE
VCORE
VCORE

VREGIN

DP BDBUSO

RESET BDBUS5

BDBUS7

CDBUSO
CDBUS1
EECS CDBUS2
CDBUS3
EECLK CDBUS4

EEDATA CDBUS6

oscl DDBUSO
DDBUS1
DDBUS2
DDBUS3
DDBUS4
osco DDBUS5
DDBUS6
DDBUS7

TEST
PWREN
SUSPEND

GND1
GND2
GND3
GND4.
GND5
GND6
GND7
GND8
AGND

VCC_3V3_FT4232

16V

DGND

VCC_3V3 FT4232

EEPROM

VCC 3V3_FT4232

c214 0.1uF

> FT4232_SOC_UARTO_RX_3V3

ik

< FT4232_SOC_UARTO_TX_3V3

> FT4232_SOC_UART1_RX_3V3

< FT4232 SOC_UART1_TX 3V3

> FT4232”SOC_UART1_CTS_3V3

Sk

K FT4232_SOC_UART1_RTS 33

FT4232_WKUP_UARTO_RX_3V3

FT4232_ WKUP_UARTO_TX_3V3

FT4232_WKUP_UARTO_CTS_3V3

Sk

FT4232_WKUP_UARTO_RTS_3V3

FT4232_SOC_UART4_RX_3V3

REARN)

FT_PWREN#

R10

FT4232_SOC_UART4_TX_3V3

20E

R30S
10K e
FT4232.00  Raqg g0k FT4232 EEDATA g3 5
o g8 po
FT4232 EECLK 5 B
LK
FT4232_EECS 1 NC1
cs @ Nc2
2
93LC468

©

DGND

(51)
(51)

1)

51)
1)
51)

VCC_3V3_FT4232

(51)
(51) o

LDt
150080VS75000
N

|
88

!

FT4232HL

T
10

DGND
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FT4232 UART BUFFERS

VCC_3V3 FT4232 VCC_3V3 FT4232 VCC_3V3 SYS VCC_3v3 SYS
VCC_3V3 SYS  VCC_3V3_SYS VCC_3V3_SYS
c219 VCC_3V3 8Y8 VCC_3V3 SYS
0.1uF C198 €197
6V 0AuF 0.1uF R318
6V 16V 47K
R337 R303
DGND 10K 334 DGND 10K
urz N ©) 4 uez Y ) RI6
o < R335 o < 47K
— 8 93 8 3
—aioE 8 8 wrlE K —aieE 8 8 wrlE
5 {20E ~ ~ 20R 5 {20E ~ = 20R
(50)  FT4232 SOC_UARTO_TX 3V3 (- 1B1 1A1 < SOC_UARTO_TX_3V3  (30) (50)  FT4232 SOC_UART4_TX 3V3 (K- B1 1A1 < SOC_UART4_TX_3V3  (28)
—3 182 1A2 J 3] 182 1A2
(50)  FT4232 SOC_UARTO_RX_3V3 )} 81 o = 2A1 3> SOC_UARTO_RX_3V3 (30) (50)  FT4232 SOC_UART4_ RX 3V3 ) 281 o = 2A1 >» SOC_UART4_RX_3V3 (28)
———282 2 2 2a2 t——— 282 2 2 2a2
5 0 5 G
DGND = @ DGND  R336 DGND s DGND R313
10K 10K
SN74AVCAT245RSVR SN74AVCAT245RSVR
DGND DGND DGND
DGND
VCC_3V3 FT4232 VCC_3V3 SYS VCC_3V3 FT4232 VCC1V8_SYs
VCC1V8_SYS VCC1V8_SYS
VCC_3V3 SYS  VCC_3V3_SYS
- - VCC1V8_SYS
222 223 VCC_3V3 SYS c212 €209
1uF 0.1uf 0.1uF 1uF
6V 16V 6V 16V
R346 R326
DGND o o DGND 10K R350 DGND N DGND 10K R323 R328
ur4 47K uro 47K 47K
8 8 onle T 8 8 onle
S O 1R 4 — S S R
> > R — > > R
(50) FT4232_ SOC_UART1_TX_3V3 1A1 I SOC_UART1_TXD (40) (50) FT4232_ WKUP_UARTO_TX_3V3 1A1 WKUP_UARTO_TX_1V8 0)
(50)  FT4232_SOC_UART1_RTS_3V3 182 T SOC_UARTIRTS  (40) (50)  FT4232 WKUP_UARTO_RTS_3V3 a2 WKUP_UARTO RTS_1V8 (20)
(50) FT4232 SOC_UART1_RX_3V3 o = 2A1 SOC_UART1_RXD (40) (50) FT4232_WKUP_UARTO_RX_3V3 o = 2A1 WKUP_UARTO_RX_Tv8 (20)
(50)  FT4232_SOC_UART1_CTS 3V3 S 2 2m SOC_UART1CTS  (40) (50)  FT4232 WKUP_UART0_CTS_3V3 2 8 2w WKUP_UART0_CTS_1v8 (20)
5 5 5 3
N/ - o Radz N/ < ¢
DGND = 9 10K DGND = ¥ R325
: soc_unrT1 10K
SN74AVCAT245RSVR SNT4AVCAT245RSVR
DGND
DGND DGND DGND
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XDS110 DEBUGGER

TPS6
1P66
o XDS_USB_VBUS VCC3V3 XDS
g3 SILK SCREEN 3v3_%05
SILK SCREEN : XDS_USB_VBUS U148
1 IN1 ouT1 3 VDD GNDA 10
=
2 IN2 ouT2 [ S— VDD 1
VDD GND
R4S, (3 8 5 Ra22 c218 car3 7
o o6t EN NRIFB 51K 1% 262 248 C75 =—C52 063 ca1 333 SmB 5
D2 22uF a 7 15pF uF F O.1uF O1uF | 001F | 00TuF | 00TuF 5¢
c53 * TPD1E10BOSDPYR 16V 2 gne X 25V 16V 16V 16V 6V | 16V 16V 16V Voo e =
I o VDD ND 117
16V qk ° o) VDD GND
i DGND TPS79601DRBR DGND Voo
Ra23 VDD \va
30K_1% DGND 701 | VOO DGND
T Vo
SR
122 DD
Silk: JTAG 4 & vooa
DGND DGND DGND o002 .
15| VODC
Cdo ca3 vDDC
TuF 0.0TuF 68
o 8 16V 16V VBAT
o=
S v —— = TM4C1294NCPDTTIR
SH3 ¥ D- DS USEDF i DGND
D+ DS_USETD
T stz £ D — DGND
GND [~ R106 49.9E 1%
C246
© 0.1uF
{ 16V
C84
CON_MUSB-B_5_F usa | DEND 0.1uF
16v
oE 94 o U144 TMAC1204NCPDTTIR 05 USB 1D
x— 01 £ 03t 321 paoiuorx PBO/USBOID T T DN DS-USE-VED: peNe
2 5 X—357 PA1/UOTX PB1/USBOVBUS VCC3V3_XDS
102 2 (04 (53)  XDS110_TCK PA2/SSIOCLK PB2/12COSCL [g7—X 85 | 104uF.
° (53)  XDS110_TMS PA3/SSIOF: PBIIZCOSDA 577X - -
(83) XDS110_TDO PA4/SSIOXDATO PB4/AINTO 30K 1%
™ A4 TPDAEOOIDRYR o (53)  XDS110_TDI w570 o PAS/SSIOXDAT1 PBS/AINTT 205 R 30K_1%
XDS_SHIELD DGND (83) XDS110_TRST# 1
- X pa7 PDO/AINTS |
TM4C129_TCK 100 PD1/AINT4 F5—X REG 65
DEND = 99| PCOTCKISWCLK PD2/AIN13 [ DNI DNI
T 98 PC1/TMS/SWDIO PD3/AIN12 - -
97| PC2TDI PD4/AIN7 RS0
357 PCITDOISWO PDS/AING RES RaZ 266 1%
%54 PCA4/C1- PDB/AINS e S30E - XDS110_EMUO
X337 PCs/C1+ PD7/AINA 8; XDS110_EMUO  (53)
23 Peaicos XDS110_EMUD XDST1OEMU1 (53
X—=— PC7/CO0- PFO DSTTO_EMUT
PF1 o
X2 PEOANS PF2 X DEND
X5 PEVANZ PF3 [Fga—X ™
FomF) Eg;ﬁm PRa =X 150080VS75000 N 150040RS73220 VCC3V3_XDS
123 29
X453 PE4/AING PHO [5g—X P43 .
X—= PES/AING PH1 37X -
49 PH2 732 o
(43) BUF_BOOTMODE_I12C_SCL Y~ 50| PGO PH3 X
(43} BUF BOOTMODE 12C_SDA 0 iy Ra0s
PKO/AINTG [—g—X K19
X1 puo PKY/AIN7 [—5—X DGND DGND TKt%
X—— PJ1 PK2/AINT8 57X
81 PK3/AIN19 [53—X
(54)  SoC_XDS_I2C1_SDA <X §27] PLO PK4
(54)  SoC_XDS_I2C1_SCL §5] PL1 PK5
X—ga| PL2 PK6
X g5 | PL3 PK7
% 86 | PL4 8 "
XDS_USB_DP X—g4| PLS PMO 77 UF_TEST_POWERDOWN (54) Sets the unique ID of the Debugger
USE_DM 93 | PL6/USBODP PM1 BUF_TEST_PORZn (54)
PL7/USBODM PM2 BUF_TEST n (54)
107 PM3 77—
X057 PNO PMA UF_TEST_GPIO1 (54)
X159 PN PM5 UF_TEST GPIO2 (54)
X0 PN2 PM6 |77 BUF_TEST_GPIO3 (54)
H’\M PN3 PM7 BUF_TEST_GPIO4 (54)
Tz | PN 118
X—= PN5 PPO/C2+ 79X
119 X
5 PPIIC2 55 % DGND
%—3 PQ0 2 04 X
X— Pt PP3 05
X7 PQ2 PP4 55X
X651 PQ3 PP5 X
X pa4
VCC3V3_XDS
VCC3V3_XDS
SIGNAL NAME DESCRIPTION Direction WRT CTRL| Internal/External Ra8
PU/PD states 47K
ut4c
TEST_POWERDOWN | Used to Power down the EVM OUTPUT External Pullup 08 RSTh o o XDSVREF
RST VREFA+
64 | e B F8x
TEST_PORZn Used to Reset the SoC PORz OUTPUT External Pullup s s WAKE HIB o o
- 0 ut2
DGND ‘ 0SC1 897 955 ENom 22 X 2
. 7
TEST_WARMRESETn Used to Reset the SoC Warmreset OUTPUT External Pullup c82 HﬂpF 0SCo gs XOSCO ENORXOP g; ’%u;ﬁ A [5
25v Y4 %—1 Xosc1 ENORXON [—2—X 1oV Olur
©|  16.000MHz V4 59 TM4040B25IDCKR
TEST_GPIO1 Used to Generate the interrupt on OUTPUT External Pullup 2 DGND RBAIS
GPIO0_90 Pin of SoC TM4C1294NCPDTTAR
DGND DGND R82
4.87K_1%
TEST_GPIO2 Connected to IO Expander to Communicate with SOC OUTPUT External Pullup c83 HﬂpF 0sC1 - N
- DGND
25V
DGND
TEST_GPIO3 Used as nWAKEUP signal of SoC OUTPUT External Pullup DGND
PROC1B1E1P1A
Tile  XDS110 DEBUGGER
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TEST_GPIO4 Used to Reset the Bootmode I2C IO Expander OUTPUT External Pullup 9 4
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(30,55)
(30,55)
(30,55)
(30,55)

XDS110 JTAG BUFFER

VCC1V8_SYS

VCC3V3 XDS
XDS110_DIR T
L 258 L c252
01uF OAUF
R397 16v 16V
10K DEND DEND
v |
s 8
DGND 2l or O 8 TE T < SELXDS  (55)
R = o8 XDS110_TDI 2)
SoC_TDI 7 1A1 181 )] (5:
SoC_TCK RA0Z 26 Tl 182 XDSMOTCK  (52)
SoC_TMS 271 < o 2B1 XDS110_TMS (82)
SoC_TRST# w2 9 S 2w XDSTO_TRST#  (52)
5 G5
o] o] SNTAAVCAT245RSVR
XDS110_DIR =H: A ->B
XDS110_DIR=L:B->A DGND
OE = H: output = Hi-Z
VCCWV_BFSVS VCC3V3_XDS
251 L C254
0.1uF 0.1uF
6V Y
DGND DGND
Ut | o
2 < m 7
(30,55)  SoC_TDO 1A S 8 Blfg XDS110_TDO (52
A 8 8 B
> >
4
DGND & o DGND
SEL_XDS o
SN74AVC2T244DQMR
DGND
VCC1V8 SYS VCC3V3_XDS
C256 C249
0.1uF 0.1uF
16V 16V
DGND DGND
use 7|
(3055)  SoC_EMUD Zlm 5 8 eilg XDS110_EMUO  (52)
(30,55)  SoC_EMU1 2 g Qe XDS110_EMUT (52
(55) SEL_XDS110_INV_1V8 >% oE 2
5
o] TXS01020QER
DGND

PROC181E1P1A
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XDS110 TEST AUTOMATION BUFFERS

VCC3V3.TA  LDO 3v3 VCCV3_XDS
X B These pullups provide a
VCC3V3 XDS defined logic state to the
Test Automation signals
0. 1uF before XDS110 firmware
8 g 16V
g 3 DGND ¥ us
XDS_GPIO1
(21)  DEBOUNCE_ GPIO_INT SoC Ri%2 = 21w 8 e K BUF_TEST_GPIO! (52)
XDS_GPIO3 >
(17,20) NWAKEUP < Rass & — 4 2y 2A 3 BUF_TEST_GPIO3 (52)
XDS_GPIO4
(43)  TEST GPIO4 <K Ras4, U3 = 8 gy 3a 62  BUF_TEST_GPIO4 (52)
XDS_PORZn
(13,14,15,16,21,44) PORz_INPUT < 1135 3 8 4y 4A 9 <BuF7TEST7PDRZY\ (52)
XDS_WARMRESETn
(21)  DEBOUNCE SOC_RESETz < B3, O = 10 45y L oA u < BUF_TEST Tn (52)
XDS_POWERDOWN
(12) TEST_POWERDOWN < R140 U3 12 4 6 B6A 13 <BuF7TEST7PDWERDOWN (52)
T1P139 N
TP196 8: SN74LVCO7ADGVR
Open Drain Buffer
for Test Automation
using XDS110
DGND
—— << BUF_TEST_GPIO2 (52)
VCC_3V3 SYS
VCC3V3_XDS
VCC_3V3_SYS VCC3V3 XDS
&
co17) | 0.1uF c278] [0.4uF. Ra21
6V 6V K
K DGND o ugs DGND
& XDS_GPIO2 BUF_TEST_GPIO2
@) TEST GPIO2 &K Ré31 o€ = é B 8 S 2 —
o——F%]
B2 g g R420 The pulldown
TP138 10k
GPIO2_BUF_EN
S o
5
<
TXS0102DQER DGND
Bidirectional Translator
for Test Automation
DGND  using XDS110
VCC3V3_XDS
VCC 33 SYS
Co1
0.1uF C92 0.1uF
16V
16V
DGND R113 R114
DGND 47K 47K
SoC_I2C1_SCL e B SCL_XDS_TA
(30,38,39,44,45,46) SoC_I2C1_SCL ) 2fsca § 8 scs - £E Rt » SoC_XDS_I2C1_SCL
SoC_I2C1_SDA Q Q SDA_XDS_TA
(30,3839,444546)  SoC_12C1_SDA <G — 3lspan = > spas 2 e € Ra19 > SoC_XDS_12C1_SDA
VCC3V3 XDS EN %
DN 2 ©
] TCASST7DR
TCASS17DR has internal
Pullup
DGND
PROC1B1E1P1A

(52)
(52)
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JTAG2 BUFFERS

cTi20 JTAG CONNECTOR

VCC 33 SYS
VCC1V8_SYS VCC_3V3 SYS 0.1uF Silk: cTI
16v
DEND
VCC_3v3_SYS a0
€260 €259 JTAG_TMS 1 2 R380 100E_1% JTAG_TRST#
0.4uF 0.1uF STAGTOr 3 7 STAGCTON
5
o 1oV % JTAG_TDO 7 SEL_XDS110_INV_3V3 c73
DGND DGND El TTIRTCK OAuF
JTAGCTI-TCR R382 v
FTACENDE JTAG_EMU1 0
™ N JTAG_EMU_RSTI B
pes 1) JTAG_EMU_RSTn (- e B9 100E 1% A8
JTAG_DIR 4 38 SEL_XDS110_INV_1V8 —X
1 DR O O 10E ca1
DR ~ 7 20E JTAG_TRST# 0.1uF B -
(30,53) SoC_TRST# TR e 7] 1A1 181 JTAG-TCK ~
Ras (30,53) SoC_TCK. RIS A ZE T 182 FTAGT! 16V HDR_2X10 DEND DGND
10K (30,53)  SoC_TMS 201 = o 281 JTAGTOT DD
(30,53) SoC_TDI 222 2 2 282
o o
SNT4AVCAT245RSVR ]
DGND D-Note:-
Add an external ESD protection to provide system level ESD protection
JTAG_DIR=H: A->B
JTAG_DIR=L:B->A o o
OE = H: output = Hi-Z
VCC1V8 SYS
VCC_3V3 SYS VCC1V8_SYS
VCC1V8 SYS VCC_3V3_SYS 1
T “' VCC_3V3_SYS c87 crr VCC1V8_SYS
0.1uF 0.1uF C274
16V 16V 0AuF
16V,
C244 C245 DGND DGND o]
0.1uF 0.1uF R105 Ra11 DGND
6V 16V 10K v NI [
DGND DGND i
SEL_XDS110_INV_3V3 2 7 SEL_XDS110_INV_1V8 SEL_XDS110_INV_1V8 4 SEL_XDS
1A § 8 Bifs > SEL_XDS110_INV_1v8 (53) D> SELXDS (5355
S O B2
s =
85 _| ol SN74LVC1GO4DCKR
DGND = a DGND €
2 7 JTAG_TDO oE 2
(30,53)  SoC_TDO D>———5{a § 8 Bifp o
A2 g g B2
;7 | sN7eAvC2T244DQMR
DGND DGND
SEL_XDS110_IN! 8 ,—' cE 2
o
SN74AVC2T244DQMR 7
I DGND v
DGND
DGND
JTAG2 CLOCK BUFFER T T
VCC_3V3 SYS VGG 3V3_SYS L 265 L cor2
0.1uF 0.1uF
16V 6V VCC_3V3 SYS
C241 0.01uF
R373 DGND DGND
16V 10K
DGND
s
SEL_XDS110_INV_3V3
JTAG.TCK  Rags 33E 4 92
JTAG_cTI_TCK =E | o
7 JTAG_EMUO
(30,63)  SoC_EMUO ég 1A § 8 Blfg JTAG_EMUT
(30,53, SoC_EMU1 *
SN74LVC1G32DPWR R379 (30,53) oC_| A2 9 Q B2
100E_1% 5
(53,55) SELXDS D——H4O0E 2
o %
SWi TXS0102DQER
oot ﬁ 2182LPST
25V E
DGND DGND
NOTE :
SWl.l & SW1.2 - OFF
VEC _3v3 svs (wait-in-reset disabled by default)
o255 oo verify the switch setting as required
u
16v
DGND s w0
— 2 SEL_XDS110_INV_3V3 DOND
JTAG_CTI.RTCK  Ragg 3E 4 A
N JTAG_cTI_TCK
PROCIB1E1P1A
SN74LVC1G32DPWR
. . . Tile  JTAG 20 PIN ¢TI CONNECTOR
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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.

MOUNTING HARDWARE

BARE PCB

LOGOs

PCB PCB PCB
o1 LOGO LOGO LOGO
DNI DNI DN
Texas Intruments For Evaluation only; not FCC approved for resale WEEE Mark

PROCTSTET-1

PCB
LOGO

CE Mark

FIDUCIALS
[ ]

FID1 FID2 FID3
DN DNI DN

FID4 FIDS
DN DNI

AM62L SOCKET

Acct

ACCS

JUMPERS

AcC3

69145-210LF O ON

HOUSING & CRIMP FOR DSI HEADER

Acc10 ACCt H
DN DN ;

HOUSING i CRIMP

LABELS SCREW & WASHER FOR PCle M.2
Board Serial No. Assembly Revision Accs M3 MHS
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