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1 Introduction

The TDA4AP-Q1/TDA4VP-Q1/TDA4AH-Q1/TDA4VH-Q1 EVM is a standalone test, development, and evaluation
module which gives developers the basic resources to develop software and evaluate performance of the
Jacinto7 processor. The J784S4 is a super-set processor/device available in different configurations targeted

for different markets and applications (TDA4AP-Q1, TDA4VP-Q1, TDA4AH-Q1, TDA4VH-Q1). This user’s guide
describes the hardware, settings, and interfaces of the EVM.

1.1 Inside the Box

The TDA4AP-Q1/TDA4VP-Q1/TDA4AH-Q1/TDA4VH-Q1 EVM kit includes:
*  EVM mounted with a J784S4 Super-Set device

* Micro-SD Card

» USB Cable (Type-A to Micro-B) for serial terminal/logging

» Paper Card with Start-up Link/Support Information

* Modular Cable Plug to Plug RJ45 Ethernet cable

* USB 3.1 Cable A Female to C Male

« USB C PLUG TO USB 3.1 A Receptacle Cable

» Cable Assembly DisplayPort Male to DisplayPort Male

» Assembled Power cable with banana jack for bench supply

An EVM power supply is NOT included. For more information on the types of supplies recommended with the
EVM, see Section 2.1.

The EVM's orderable part number is: J784S4XG01EVM.
1.2 Key Features and Interfaces

Below are the EVM’s key features:
* Processor:
— Texas Instruments Jacinto J784S4 Super-Set processor
*  Optimized Power Management Solution:
— Dynamic Voltage Scaling
— Multiple Clock and Power Domains
— Multiple Low Power/Sleep Modes
*  Memory:
— 32GB LPDDR4 DRAM (4266 MT/s), support inline ECC
Two 512Mb Non-Volatile NOR Memories, 1x Octal-SPI and 1x Quad-SPI
1Gb Non-Volatile NAND Memory, Octal-SPI
— 32GB Non-Volatile eMMC Memory, JEDEC/MMC v5.1 compliant
— 32GB Non-Volatile UFS Memory, 2Lane, Gear3
— Multimedia Card (MMC)/Secure Digital Card (Micro SD) Cage, UHS-1
+ USB:
— USB3.1 (Gen 1) Type C Interface, support DFP, DRP, UFP modes
— USB2.0 Hub to 2x Type A (Host), 1x Pin Header for PCle WiFi support
— Two USB2.0 Micro B (for Dual/Quad UART-over-USB Transceiver)
« Display:
— VESA Display Port (v1.4), supports 4K UHD with MST support
— VESA Display Port (v1.4), supports 2K QHD
— Custom CSI2-TX Expansion Interface
*  Wired Network:
— Two Gigabit Ethernet (RJ45 Connector)
— Six CAN-FD Interfaces
— Two LIN Interfaces
* Camera:
— Three CSI2-RX Camera Interfaces (Custom Interface/Dual-QSH connectors)
* Audio:
— 3.5-mm Stereo Input/Output
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+ Expansion/Add-on:
— Two PCle/Gen3 4L Card Slots (1x with 4Lane support, 1x with 2L support)
— Serial Ethernet Modules
— Multiple Pin Headers for ADC, 12C, 13C, and SPI Access
* User Control/Indication:
— Pushbuttons (Resets, Power Modes, User Defined)
— LEDs (Power, User Defined, Serial Port)
— User Configurations (Boot Mode, USB Mode)
— External or On-board Emulator Support (MIPI-60 w/ adapters to 14-pin or 20-pin CTI)
* REACH and RoHS Compliant
*  EMI/EMC Radiation Compliant

1.3 Thermal Compliance

There is elevated heat on the processor/heatsink, use caution particularly at elevated ambient temperatures!
Although the processor/heatsink is not a burn hazard, caution should be used when handling the EVM due to
increased heat in the area of the heatsink.

1.4 Reach Compliance

In compliance with the Article 33 provision of the EU REACH regulation, we are notifying you that this EVM
includes component(s) containing at least one Substance of Very High Concern (SVHC) above 0.1%. These
uses from Texas Instruments do not exceed 1 ton per year. The SVHC’s are listed in Table 1-1.

Table 1-1. REACH Compliance

Component Component type Component part number |SVHC Substance SVHC CAS (when
Manufacturer available)
Tensility Power Cable 10-02937 Lead 7439-92-1
Littelfuse Power fuse 015406.3DR Lead 7439-92-1

1.5 EMC, EMI, and ESD Compliance

Components installed on the product are sensitive to Electrostatic Discharge (ESD). It is recommended this
product be used in an ESD controlled environment. This may include a temperature and/or humidity controlled
environment to limit the buildup of ESD. It is also recommended to use ESD protection such as wrist straps and
ESD mats when interfacing with the product.

The product is to be used in the basic electromagnetic environment, as in laboratory conditions, and the applied
standard is as per EN IEC 61326-1:2021.
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2 User Interfaces
Figure 2-1 and Figure 2-2 identify the key user interfaces on the EVM (top and bottom view).
Figure 2-1. User Interfaces (Top)
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Figure 2-2. User Interfaces (Bottom)

2.1 Power Input
A power supply is not included with the EVM and must be purchased separately.

External Power Supply or Power Accessory Requirements:

* OQutput Voltage: 24-48 VDC

*  OQutput Power Capacity: 100-160 W (depending on use case and connected peripherals)
» Efficiency Level V

Note
Tl recommends using and external power supply or power accessory which complies with the
applicable regional safety standards such as (by example) UL, CSA, VDA, CCC, PSE, etc.

2.1.1 Power Input [J7] [J3] with LED for Status [LD4][LD5]

The EVM supports two separate power input connectors [J7] [J3], either of which can be used to power the
system. (Note both should not be used as the same time, as connecting power supply outputs together can
cause damage to the EVM and/or power supplies.) The input can accept a wide range of voltages (20 to 48

VDC). The exact power required for the EVM is largely dependent on the application and connected peripherals.

The recommended supplies are listed in Table 2-1. There are many power supply manufacturers and models
available in the market, and it is not possible to test the EVM with every combination.

Table 2-1 lists a few recommended supplies that have been tested with the EVM.

Table 2-1. Recommended External Power Supply

DigiKey Part# Manufacturer Manufacturer Part #
SDI120-24-UC-P51 CUl Inc. SDI120-24-UC-P51
SDI120-48-UC-P51 CUl Inc. SDI1120-48-UC-P51

Connector [J7] is a four pin DIN power input connector. This connector mates with the recommend supplies
listed in Table 2-1. Connector [J3] is a two pin power input connector, and is used to power the EVM from bench
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power supply(s) or similar equipment. The EVM kit includes a cable assembly for connecting the bench supply
(via banana plug) to the [J3] power input.

A green power led [LD4] will be illuminated when a valid power source is connected to either power input. A red
power led [LD5] will be illuminated when a power source not within the correct voltage range (less than 22 VDC
or greater than 52 VDC).

2.1.2 Power Control [SW1] with LED for Status [LD7][LD8][LD9]

The EVM supports a manual switch [SW1] for power control to the EVM. The switch [SW1] is a two-position
switch. The OFF position disconnects input power from on-board circuitry. The ON position connects the input
power.

Three status LEDs [LD7][LD8][LD9] are used to communicated power status to the user.

Table 2-2. Power Domain Status

LED ‘ON’ State ‘OFF’ State
[LD7] Power switch [SW1] is in the ON position, and | Power switch [SW1] is in the OFF or there is some
input power is being supplied to the EVM. other issue causing power to not be supplied.
[LD8] MCU domain of the EVM is powered MCU domain of the EVM is not powered/OFF (1)
[LD9] MAIN domain of the EVM is powered MAIN domain of the EVM is not powered/OFF (1)
Note

The power management IC (PMIC) includes functions to monitor power domains, including over/under
voltage, over current, and residual voltage. If the PMIC detects and error, it may transition to ‘safe-
mode’ where it powers down both the MCU and MAIN domains.

2.1.3 Power Budget Considerations

The exact power required for the EVM is largely dependent on the application, usage of the on-board
peripherals, and power needs of the add-on devices. Table 2-3 shows the design’s power allocations. Again,
the input supply must be capable of supplying the power needs of your application.

Table 2-3. Power Allocation

Function Power Description

Processor Core TBD Processor, DDR Memory

Memory, Non-Volatile TBD xSPI NOR, eMMC, UFS, etc.

On-Board Peripherals TBD Ethernet, CPLD, Boot Logic, etc.

USB Port(s) TBD Type A Port(s), Type C

Expansion Interface(s) TBD PCle, PCle M.2, SGMII Expansion

Camera Port(s) TBD RPI Camera(s), Camera Expansion

Display(s) TBD DisplayPort/HDMI Panel(s), DP/HDMI Transceiver(s)

2.2 User Inputs

The EVM supports several mechanisms for the user to configure, control, and provide input to the system.

2.2.1 Board Configuration Settings [SW2] [SW4] [SW13] [SW16]

Dip switches [SW2] [SW4] [SW13] [SW16] are used to configure different options available on the EVM.
Table 2-4. Dip Switch [SW2] [SW13] EVM Configuration Settings

[SW2] Default Function Description
Position
Sw2.1 OFF Octal-SPI Memory Selection MUX to select between non-volatile Octal-SPI

memory connected to the MCU_OSPIO interface:
‘0’ (OFF) = xSPI Memory is selected
‘1’ (ON) = Octal-NAND is selected
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Table 2-4. Dip Switch [SW2] [SW13] EVM Configuration Settings (continued)

[SW2]
Position

Default

Function

Description

SW2.2

ON

Debug/Trace Enable

MUX to select between Debug/Trace (connected via
MIPI 60 emulation interface) and variety of ‘other’
EVM features (1):

‘0’ (OFF) = ‘Other’ EVM features are selected/enabled
‘1’ (ON) = Debug/Trace is enabled to MIPI-60
emulation interface

SW2.[4:3]

OFF:OFF

USB Type C Mode Selection

Set Mode for USB Type C interface (USBO):

'00" (OFF/OFF) = DFP (Downstream Facing Port)
‘01’ (OFF/ON) = DRP (Dual Role Port)

“1X’ (ON, Don’t Care) = UFP (Upstream Facing Port)

SwW2.5

OFF

PCle0 Mode Selection

Set Mode for PCle0 (4-Lane)
‘0’ (OFF) = Root Complex
‘1’ (ON) = End Point

SW2.6

OFF

PCle1 Mode Selection

Set Mode for PCle1 (2-Lane)
‘0’ (OFF) = Root Complex
‘1’ (ON) = End Point

Swa.7

ON

10 Voltage for Serial Camera
Add-on Board(s)

Configures 10 supply for Serial Camera Expansion
Interface (12C, GPIO, etc). Voltage levels of CSI2-RX
signals is defined by MIPI specification.

‘0’ (OFF) =10 Levels are set to 3.3VDC

‘1’ (ON) =10 Levels are set to 1.8VDC

Sw2.8

ON

Reserved

Reserved for future feature enhancement. Must be set
to ‘1’ (ON) for EVM to function correctly.

‘0’ (OFF) = Invalid setting

‘1’ (ON) = Must be set to ‘1’

SW2.9

ON

EVM Configuration EEPROM
Write Protection

Sets EVM'’s configuration EEPROM Write Protection
‘0’ (OFF) = Configuration EEPROM can be updated
‘1’ (ON) = Configuration EEPROM cannot be
updated/is protected

SW2.10

ON

User Defined

User Defined, maps to GPIO/IO Expander Input (See
GPIO tables)

‘0’ (OFF) = User Defined

‘1’ (ON) = User Defined

SW13.1

OFF

LIN1 Mode Selection

Configure Master/Slave mode for LIN1 Interface
‘0’ (OFF) = Slave Mode
‘1’ (ON) = Master Mode

SW13.2

OFF

LIN2 Mode Selection

Configure Master/Slave mode for LIN2 Interface
‘0’ (OFF) = Slave Mode
‘1’ (ON) = Master Mode

Note

A variety of signals multiplex with the Debug/Trace interface on the processor. If Trace is enabled, the
following signals are no longer available on the EVM (impacting some peripherals), including: Audio,

CAN Bus 4/5, and RGMII1 Ethernet.

Table 2-5 shows the JTAHP EVM configuration switches [SW4] [SW16] to set the various Power Management IC
(PMIC) and reset functions.
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Table 2-5. Dip Switch [SW4][SW16] EVM Configuration Settings
[SW16] Default Function Description
Position
SW4.1 OFF Reserved / Test Mode Reserved, Must set to ‘0’ (OFF) for normal EVM
(Wait Reset) operation (only used in Test Mode)
SwW4.2 OFF Reserved / Test Mode Reserved, Must set to ‘0’ (OFF) for normal EVM
(Wait Reset) operation (only used in Test Mode)
SW16.1 ON Reserved / Tests Mode (PMIC Reserved, Must set to ‘1’ (ON) for normal EVM
Enable) operation (only used in Test Mode)
‘0’ (OFF) = Disable PMIC (Do Not Use)
‘1’ (ON) = Enable PMIC
SW16.2 ON Reserved / Test Mode (VMonitor | Reserved, Must set to ‘1’ (ON) for normal EVM
Enable) operation (only used in Test Mode)
‘0’ (OFF) = Disable Voltage Monitor (Do Not Use)
‘1’ (ON) = Enable Voltage Monitor
SW16.3 ON Reserved / Test Mode Reserved, Must set to ‘1’ (ON) for normal EVM
(Disable) operation
‘0’ (OFF) = Enable Test Mode (Do Not Use)
‘1’ (ON) = Disable Test Mode
SW16.4 ON Watchdog Disable Enable/Disable of Watchdog Timer within PMIC.
(Note this can cause processor reset if watchdog
is not managed.)
‘0’ (OFF) = Watchdog Timer is Enabled
‘1’ (ON) = Watchdog Timer is Disabled

2.2.2 Boot Configuration Settings [SW7] [ SW11]

Dip switches [SW7] [SW11] are used to configure different boot options available on the processor.

Two common boot mode settings are documented below. For a complete definition and list of all supported
modes, see the TDA4AP-Q1/TDA4VP-Q1/TDA4AH-Q1/TDA4VH-Q1 Technical Reference Manual (TRM).

No Boot: The processor will not attempt to boot any software. This is often selected when downloading software
using an emulator.

SW7 [8:1] = 0000 1110
SW11[8:1] = 0001 0001

SD Card Boot: The processor will attempt to boot from image on SD Card.
SW7[8:1] = 0000 0000 (Default)
SW11 [8:1] = 0100 0001 (Default)

The Dip Switch boot tables are formatted to align with how the settings are documented in the TRM.

Table 2-6. Dip Switch [SW7] Configuration for MCU_BOOTMODE

MCU_BOOTMODE Pin Mapping
0:2 3 4 5 6 7 8 9
[SW7.1] [SW7.2] [SW7.3] [SW7.4] [SW7. 5] [SW7.6] [SW7.7] [SW7.8]
PLL Primary Boot Mode A MCU Only Reserved POST Config
Configuration Must be set to
Must be set to ‘0’ (OFF)
‘0’ (OFF)
8 Jacinto Processors TDA4AP-Q1/TDA4VP-Q1/TDA4AH-Q1/TDA4VH-Q1 EVM SPRUJ62 — DECEMBER 2022

User’s Guide

Submit Document Feedback

Copyright © 2022 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJ62
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJ62&partnum=TDA4AH,

13 TEXAS
INSTRUMENTS

www.ti.com User Interfaces

Table 2-7. Dip Switch [SW11] Configuration for BOOTMODE

BOOTMODE Pin Mapping

0 1 2 3 4 5 6 7

[SW11.1] [SW11.2] [SW11.3] [SW11.4] [SW11.5] [SW11.6] [SW11.7] [SW11.8]

Primary Boot B |Backup Boot Mode Primary Boot Mode Config Backup Boot
Mode Config

2.2.3 Reset Pushbuttons [SW9] [ SW10] [SW12] [SW14]
When pressed, the specific EVM domain is issued a reset, and is held in reset until the button is released.
Table 2-8. Reset Pushbuttons

Push Button Domain Function Description

[Sw14] All Power-On Reset Power-On/Cold Reset for EVM, resets both processor domains
(MCU, MAIN) and all EVM peripherals.

[SwW12] MCU MCU Warm Reset Warm reset for MCU domain

[SW10] MAIN Power-On Reset Power-On/Cold Reset for MAIN domain, MCU domain is
unaffected

[SW9] Warm Reset Warm reset for MAIN domain

2.2.4 User Pushbuttons [SW3] [SW5] [SW6] [SW8] [SW15] with User LED Indication [LD2] [LD3]

The pushbutton(s) primary function is to be user/application defined. The inputs can be monitored and/or
configured to generate an interrupt. Some pushbutton(s) support a secondary function. They can be used to
wake the system from a low power mode. Table 2-9 lists a complete definition for each pushbutton.

Table 2-9. User Pushbuttons and LEDs

Push Button Primary Function Alternate Function
[SW3] User Define (GPIO0_11) Wake from low power mode (MAIN 10_RET)
[Sw5] User Define (WKUP_GPIO0_7) Wake from software initiated power-down (OFF)
[SWe6] User Define (GPIO0_0) External Interrupt (EXTINTN)
[sws] User Define (WKUP_GPIO0_70) Wake from low power mode (MCU I0_RET)
[SW15] User Define (PMIC_GPIO4) Wake from low power mode (any LP_STBY).
LED Primary Function Alternate Function
[LD2] User Define (I0_EXP 0x22, bit P26) None
[LD3] User Define (I0_EXP 0x22, bit P27) None

Note

The user-defined pushbutton inputs and LED outputs are connected to processor pins. The pins can
be accessed via GPIO functions of the pin. The specific pin/GPIO used is identified in the table.

2.3 Standard Interfaces

The EVM provides industry standard interfaces/connectors to connect with a wide variety of peripherals. As
these interfaces are standard, pin specific information is not provided in this document.

2.3.1 Uart-Over-USB [J48] [J49] with LED for Status [LD11] [LD12]

Six UART ports of the processor are interfaced with the UART-over-USB transceiver(s). When the EVM’s
USB micro-B connectors [J48] and/or [J49] are connected to a Host-PC using supplied USB cable (Type-A to
Micro-B), the computer can establish Virtual Com Port(s) to be used with any terminal application. Virtual Com
Port drivers for the transceiver(s) can be obtained from:

https://www.ftdichip.com/Products/ICs/FT2232H.html
https://www.ftdichip.com/Products/ICs/FT4232H.htm
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Once installed, the Host-PC will create the Virtual Com Ports (two ports for FT2232, four ports for FT4232).
Depending on the other Host-PC resources available, the Com Ports may not be located at COM1-2 and/or
COM1-4. However, they will remain in the same numerical order for each transceiver.

The circuit(s) are powered from USB bus power and therefore the COM connection will not be lost when the
EVM power is removed. LED(s) [LD11] [LD12] are used to indicated an active COM connection with Host-PC.

Table 2-10. UART to COM Port Mapping [J48] w/ Status [LD11]

UART Port Host-PC COM Port
MCU_UARTO COM 1
WKUP_UARTO COM 2

Table 2-11. UART to COM Port Mapping [J49] w/ Status [LD12]

UART Port Host-PC COM Port
UART8 COM 1
UARTS COM 2
UART2 COM 3
UART3 COM 4

The EEPROM of FTDI bridges are programmed with the EVM serial number, users to identify the connected
COM port with board serial number when one or more boards connected to the computer.

Note
The maximum length for the 10 cables should not exceed three meters.

2.3.2 Gigabit Ethernet [J39] [J40] with Integrated LEDs for Status

Two wired Ethernet networks are supported via RJ45 cable interfaces [J39] [J40]. Both are compatible with IEEE
802.3 10BASE-Te, 100BASE-TX, ad 1000BASE-T specification. The connector includes LEDs for link status and
activity.

Yellow/100Mbps Green/Activity
Green/1000Mbps C] ] Blink

Figure 2-3. RJ45 LED Indicators [39] [J40]

Power-Over-Ethernet (PoE) is not supported.
2.3.3 USB3.1 Gen1 Interface [J4]

The EVM supports one USB3.1 Gen1 Type C interface [J4], which can function as DFP, UFP, or DRP. For details
on how to select the USB mode, see Section 2.2.1. The VBUS output for this port is limited to 1.5 A. When
operating as UFP, the EVM cannot be powered from this port.

The processor supports a single USB interface. Therefore, the user must configure for either the USB3.1 Type C
interface or the USB2.0 Type A interface. Both cannot be operated simultaneously.

2.3.4 USB2.0 Interface [J5]

The EVM supports two USB2.0 Type A interfaces [J5] via an on-board USB hub. These ports can only function
as Host. The VBUS output for each port is limited to 0.5 A.

The processor supports a single USB interface. Therefore, the user must configure for either the USB2.0 Type A
interface or the USB3.1 Type C interface. Both cannot be operated simultaneously.
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Note
The USB2.0 Micro-B connectors [J48] [J49] and [J1] are discussed in the UART-over-USB and/or
Emulation sections. While these are USB interfaces, they are dedicated to peripherals and cannot be
used for USB development.

2.3.5 PCle Card Slot [J14] [J17]

The EVM supports two 4Lane PCle Card slots for interfacing with up to PCle Gen3 cards. PCle0 interface [J14]
supports the full 4 Lanes, while PCle1 interface [J17] bandwidth is reduced to 2 Lanes. The PCle1 interfaces
[J17] requires the processor to generate the REFCLK. For PCle0 [J14], the REFCLK is automatically generated
(on-board).

2.3.6 Display Port Interfaces [J8] [J9]

The EVM supports two DisplayPort panels via standard DP cables interfaces [J8] [J9]. The processor's native
DP [J9] supports resolutions up to 4K UHD (3840x216) including MST (Multi-Stream Transport) for connecting
multiple panels. The second DisplayPort [J8] is supported via DP bridge device (SN65DSI86) and supports
resolutions up to 1080p. The second DisplayPort (via bridge device) does not support integrated audio.

2.3.7 MicroSD Card Cage [J53]

The EVM supports a micro-SD card cage [J53]. It supports UHS-1 class memory cards, including SDHC and
SXDC. The connector is a push-push connector, meaning your push to insert the card and push again to eject/
remove the card.

A micro-SD card is included with the EVM Kkit.
2.3.8 Stereo Audio Interface [J29]

The EVM supports stacked 3.5-mm jacks [J29] for audio input/output. The top jack supports stereo microphone
(with Mic bias) and the bottom jack supports stereo headphone outputs. The analog audio is supported via the
PCM3168A codec, which supports sampling rates up to 96-KHz ADC/192-KHz DAC.

2.3.9 JTAG/Emulation Interface [J23] [J1]

The EVM includes an on-board emulation device (XDS110) for inspection and debugging of software. It is
accessed via the USB microAB connector [J1]. If external emulation adapter is to be used, it is connected via the
external emulation interface [J23]. This connector is aligned with the 60-pin MIPI standard for debug and trace
(MIPI-60). On-board logic detects when adapter is connected and automatically switches emulation interface
from on-board XDS110 to external.

2.4 Expansion Interfaces

The EVM provides several expansion interfaces that have non-standard/custom pinouts. Each of these
interfaces are introduced and specific pin information is provided.

Note that some of the interfaces include ‘Direction’ information. This is relative to the EVM, so INPUT is input to
the EVM/output of the connected device. OUTPUT is output of the EVM/input to the connected device.

2.4.1 Heatsink [ACC1] with Fan Header [J24]

The heatsink supports cooling of the device at ambient temperatures. If your environment or use case requires
additional cooling, a fan can be added to the heatsink.

The fan connector is a 3-pin header (440054-3 from TE Connectivity), and supports 12VDC fans. Mating
connector is 440129-3 and 1735801-1.

Table 2-12. Fan Header Pin Definition [J24]

Pin # Pin Name Description Direction

1 <open> Unconnected n/a

2 12v 12V Supply Output

3 GND Ground
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2.4.2 CAN-FD Connectors [J41-J46]
The EVM supports up to six (6) CAN Bus interfaces.
Table 2-13. CAN-FD Interface Assignment

Connector Process Resource
Ja1 CAN3

Ja2 MCU CANO

J43 MCU CAN1

Jaa CAN5

Ja5 CAN4

J46 CAN16

Each Controller Area Network (CAN) Bus interface is supported on a 3-pin, 2.54-mm pitch header. The
interface meets ISO 11898-2 and ISO 11898-5 physical standards, and supports CAN and optimized CAN-FD
performance up to 8 Mbps. Each includes CAN Bus end-point termination. If the EVM is included in a network
with more than two nodes, the termination my need to be adjusted.

Table 2-14. CAN-FD Header Pin Definition [J41-J46]

Pin # Pin Name Description Direction
1 CAN-H High-Level CAN Bus Line BI-Dir

2 GND Ground

3 CAN-L Low-Level CAN Bus Line Bi-Dir

4 WAKE (J41 only) Assert PHY Wake Function Input

2.4.3 LIN Connectors [J28]

The EVM supports up to two (2) LIN Bus interfaces. The Local Interconnect Network (LIN) is a single wire
bidirectional bus used for low speed in-vehicle networks. The two EVM interfaces are supported on a 4-pin,
2.54-mm pitch header [J28]. The interface meets LIN 2.2A and ISO/DIS17987-4.2 physical standards, and
supports rates up to 100kbps, and is design to support 12-V applications. Each LIN interface has option of being
master or slave. See Section 2.2.1 for configuration details.

Table 2-15. LIN Header Pin Definition [J28]

Pin # Pin Name Description Direction

1 VBUS_LIN LIN Bus Power (4V-45V) Input (optional)
2 LIN #1 Interface using UART6 Bi-Dir

3 LIN #2 Interface using UART9 Bi-Dir

4 GND Ground

2.4.4 Serial Ethernet Expansion Interfaces [J52] [J51]

The EVM include dual 60-pin (3x30, 0.8-mm pitch) high speed connectors [J52] [J51] for connecting with serial
Ethernet PHYs and other serial Ethernet peripherals. Each expansion connector can support up to two SGMII
interfaces. The bandwidth of the SGMII interfaces are 10Gbps and 2.5Gbps. The expansion connectors(s) also
include power and other IO for communicating with the Ethernet peripheral(s). The voltage levels for all control
I0is 3.3 V.

Table 2-16. Serial Ethernet Expansion Pin Definition [J52] [J51]

Pin # Pin Name Description Processor Resource for [J52] / | Dir
[J51]
1 GND Ground
2 SGMlla_TX_P Serial Ethernet Transmit (SGMII5 / SGMII6) Output
3 SGMlla_TX_N Serial Ethernet Transmit (SGMII5 / SGMII6) Output
4 GND Ground
5 SGMlla_RX_P Serial Ethernet Receive (SGMII5 / SGMII6) Input
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Table 2-16. Serial Ethernet Expansion Pin Definition [J52] [J51] (continued)

Pin # Pin Name Description Processor Resource for [J52] / |Dir
[J51]

6 SGMIlla_RX_N Serial Ethernet Receive (SGMII5 / SGMII6) Input

7 GND Ground

8 <open>

9 <open>

10 GND Ground

11 Power Power for 10 Level, 3.3 V Qutput

12 Power Power for 10 Level, 3.3 V QOutput

13 GND Ground

14 EEPROM_AO Expansion EEPROM Address (A0) Output

15 EEPROM_A1 Expansion EEPROM Address (A1) Output

16 EEPROM_A2 Expansion EEPROM Address (A2) Output

17 GND Ground

18 EEPROM_WP Expansion EEPROM Write Protect Qutput

19 REFCLK Reference Clock, 25 MHz QOutput

20 GND Ground

21 EEPROM_I2C_SCL EEPROM I2C Clock (WKUP_|2C0) Output

22 EEPROM_I2C_SDA EEPROM I2C Data (WKUP_I2CO0) Bi-Dir

23 GND Ground

24 I2C_SCL 12C Bus Clock (12C0) Output

25 I2C_SDA I2C Bus Data (12C0) Bi-Dir

26 GND Ground

27 Power Power, 12V QOutput

28 Power Power, 12V Qutput

29 GND Ground

30 GPIO PowerDown (10 Expander 0x22 bit P20 / bit Output
P11)

31 GPIO Interrupt (WKUP_GPIO0_84 / Input
WKUP_GPIO0_85)

32 GND Ground

33 SGMIlb_TX_P Serial Ethernet Transmit (SGMII1 / SGMII2) Output

34 SGMIIb_TX_N Serial Ethernet Transmit (SGMII1 / SGMII2) Qutput

35 GND Ground

36 SGMIIb_RX_P Serial Ethernet Receive (SGMII1 / SGMII2) Input

37 SGMIIb_RX_N Serial Ethernet Receive (SGMII1 / SGMII2) Input

38 GND Ground

39 REFCLK_N Diff Reference Clock, 125 MHz Output

40 REFCLK_P Diff Reference Clock, 125 MHz Output

41 GND Ground

42 MDIO_C MDIO Bus Clock (MDIO1) Qutput

43 MDIO MDIO Bus Data (MDIO1) Bi-Dir

44 GND Ground

45 GPIO Resetz (IO Expander 0x22 bit P21 / bit P24) Output

46 GPIO GPIO (10 Expander 0x22 bit P22 / bit P01) Bi-Dir

47 GPIO GPIO (10 Expander 0x22 bit P23/ bit P12) Bi-Dir

48 GND Ground

49 Power Power, 5V Output

50 Power Power, 5V Qutput
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Table 2-16. Serial Ethernet Expansion Pin Definition [J52] [J51] (continued)
Pin # Pin Name Description Processor Resource for [J52] / |Dir
[J51]

51 GND Ground

52 <open>

53 <open>

54 GND Ground

55 Power Power, 3.3V Qutput

56 Power Power, 3.3V Qutput

57 GND Ground

58 <open>

59 <open>

60 GND Ground

Note

In the DIR column, output is to the expansion module, input is from the expansion module. Bi-Dir
signals can be configured as either input or output.

2.4.5 Camera Interfaces [J55] [J57]

The EVM includes dual 40-pin (2x20, 0.5-mm pitch) high speed connectors [J57] [J55] for connecting with
cameras and other image capture devices. Each expansion connectors can support up to two CSI2 interfaces.
The bandwidth of each CSI2 interface is 10Gbps (4 data lanes each up to 2.5Gbps). The expansion connector(s)
also includes power and other IO for communicating with the capture devices. All control signals are configurable
for 3.3-V or 1.8-V 10 voltage levels. See Section 2.2.2 for configuration details.

Table 2-17. High Speed Camera Expansion Pin Definition [J57][J55]

Pin # Pin Name Description Processor Resource for [J57] / [J55] |Dir

1 Power Power, 12V Output
2 12C_SCL 12C Bus Clock (12C5) Bi-Dir
3 Power Power, 12V Output
4 12C_SDA I2C Bus Data (12C5) Bi-Dir
5 CSla_CLK_P CSlI Port 0/ Port 2 Input
6 GPIO0/PWMA 10 Expander 0x20 bit P1 / Open Output
7 CSla_CLK_N CSI Port 0/ Port 2 Input
8 GPIO1/PWMV 10 Expander 0x20 bit P2 / bit P4 Bi-Dir
9 CSla_D0_P CSI Port 0/ Port 2 Input
10 REFCLK 25MHz Reference Clock Output
1 CSla_D0_N CSl Port 0/ Port 2 Input
12 GND Ground

13 CSla_D1_P CSlI Port 0/ Port 2 Input
14 RESETz GPIO, 10 Expander 0x20 bit PO Output
15 CSla_D1_N CSI Port 0/ Port 2 Input
16 GND Ground

17 CSla_D2_P CSl Port 0/ Port 2 Input
18 GPIO2 GPIO0_26 / 10 Expander 0x20 bit P5 Bi-Dir
19 CSla_D2_N CSl Port 0/ Port 2 Input
20 GPIO3 10 Expander 0x20 bit P3 / bit P6 Bi-Dir
21 CSla_D3_P CSI Port 0/ Port 2 Input
22 GPI04 GPIO0_28 /10 Expander 0x20 bit P7 Bi-Dir
23 CSla_D3_N CSI Port 0/ Port 2 Input
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Table 2-17. High Speed Camera Expansion Pin Definition [J57][J55] (continued)

Pin # Pin Name Description Processor Resource for [J57] / [J55] | Dir

24 GND Ground

25 CSlb_CLK_P CSl Port 1/ Open Input
26 CSlb_D3_P CSl Port 1/ Open Input
27 CSIb_CLK_N CSI Port 1/ Open Input
28 CSlb_D3_N CSI Port 1/ Open Input
29 CSlb_DO0O_P CSI Port 1/ Open Input
30 Power Power, 3.3V Output
31 CSlb_DO_N CSI Port 1/ Open Input
32 Power Power, 3.3V Output
33 CSlb_D1_P CSl Port 1/ Open Input
34 Power Power, 3.3V Output
35 CSlb_D1_N CSlI Port 1/ Open Input
36 Power Power, 3.3V Output
37 CSlb_D2_P CSI Port 1/ Open Input
38 Power Power, 10 Level (1.8 V or 3.3 V) Output
39 CSlb_D2_N CSI Port 1/ Open Input
40 Power Power, 1O Level (1.8 V or 3.3 V) Output

Note

In the DIR column, output is to the expansion module, input is from the expansion module. Bi-Dir
signals can be configured as either input or output.

2.4.6 Automation and Control Connector [J50]

The EVM supports an interface to allow for automated control of the system, including functions like on/off, reset,
and boot mode settings.

Table 2-18. Test Automation Interface Pin Definition [J50]

Pin # Pin Name Description Dir

1 Power Power, 3.3V Output
2 Power Power, 3.3V Output
3 Power Power, 3.3V Output
4-6 <open>

7 GND Ground

8-15 <open>

16 GND Ground

17-24 <open>

25 GND Ground

26 POWERDOWNz EVM Power Down Input
27 PORz EVM Power-On/Cold Reset (MCU_PORz) Input
28 RESETz EVM Warm Reset (RESETz) Input
29 <open>

30 INT1z EXTINT / GPIO0_0 Input
31 INT2z WKUP_GPIO0_7 Bi-Dir
32 <open>

33 BOOTMODE_RSTz Bootmode Buffer Reset Input
34 GND Ground

35 <open>
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Table 2-18. Test Automation Interface Pin Definition [J50] (continued)

Pin # Pin Name Description Dir
36 Bus #1 12C_SCL INA Bus #1 12C (optional connection to Bi-Dir
Processor 12C1)
37 Bus #2 12C_SCL INA Bus #2 12C Input
38 Bus #1 12C_SDA INA Bus #1 12C (optional connection to Bi-Dir
Processor 12C1)
39 Bus #2 12C_SDA INA Bus #2 12C Bi-Dir
40 GND Ground
41 GND Ground
42 GND Ground
Note

In the DIR, column, output is to the test automation controller, input is from the automation controller.
Bi-Dir signals can be configured as either input or output.

Note
The Signal polarity is defined with a trailing 'z' in the Pin Name, which indicates the signal is active
LOW. For example, POWERDOWNgz is an active low signal, meaning '0' = EVM is Powered Down, '1'
= EVM is NOT Powered Down.

2.4.7 ADC [J27]

The EVM supports a interface for connecting external peripherals with ADC inputs. A 20-pin, dual row, 2.54-mm
pitch pin header [J27] supports eight (8) input channels to ADCO, two (2) channels to ADC1, and trigger, and
ADC reference signals. See the EVM schematic for pinout details.

2.4.8 SPI [J26]

The EVM supports connecting external peripherals with SPI interface. A 6-pin, 2.54-mm pitch pin header [J26]
supports a single SPI interface (SPI15), including clock, data input, data output, two chip selects, and GND. See
the EVM schematic for pinout details.

2.4.9 CSI-TX [J10]

The EVM includes a 40-pin (2x20, 0.5-mm pitch) high speed camera transmit interface [J10]. The expansion
connector supports a single CSI2-TX (4Lane) interface. The interface is designed for internal testing, and may
not include all the required power/signals for interfacing with a display. See schematic for connector pinout
details.

2.4.10 Accessory Power Connector [J47]

A power output connector [J47] is provided for conditions where an expansion board requires additional power.
The 2-pin connector (Phoenix 1757242) supplies a regulated 12-V output, up to 5000 mA. Mating connector is
TBD.

Table 2-19. Accessory Power Connector [J47]

Pin # Pin Name Description Dir
1 GND Ground
2 Power Power, 12V Output
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Circuit Details

3 Circuit Details

This section provides additional details of the EVM design and processor connections.

3.1 Top Level Diagram

Figure 3-1 shows the functional bl

ock diagram of the EVM.
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Figure 3-1. JTAHP EVM Board Functional Block Diagram

3.2 Interface Mapping
The EVM interface mapping table

s is provided in Table 3-1.

Table 3-1. Interface Mapping Table

Connected Peripheral

Processor Resource(s)

Component/Part Numbers

Memory, LPDDR4 DRAM

DDRO, DDR1, DDR2, DDR3

(4x) Micron, MT53E2G32D4DE-046 AUT:.C

Memory, xXSPI NOR Flash

MCU_OSPI0

Cypress, S28HS512TGABHMO010

Memory, Octal NAND

MCU_OSPI0

Winbond, W35NO1JWTBAG
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Table 3-1. Interface Mapping Table (continued)

Connected Peripheral

Processor Resource(s)

Component/Part Numbers

Memory, Quad SPI NOR Flash MCU_OSPI1 Micron, MT25QU512ABB8E12-0SIT
Memory, eMMC MMCO Micron, MTFC16GAPALBH-AAT ES
Memory, microSD Card MMC1

EEPROM, Board Identification WKUP_I2C0 On-Semi, CAT24C256WI-GT3
EEPROM, Boot MCU_I2C0 Microchip Tech, AT24CMO01
Memory, UFS 2L Gear3 UFS0 Toshiba, THGAF8G8T23BAIL

Wired Ethernet

MCU_RGMII1, RGMII1

(2x) Texas Instruments, DP83867ERGZT

USB Type C + CC Controller

USBO + SERDESO (L2, L3)

Texas Instruments, TUSB321RWBR

USB Type A (2x)

USBO

Texas Instruments, TUSB4041IPAP

Audio Codec

McASPO

Texas Instruments, PCM3168APAP

PCle 4L Card Slot

PCle1/SERDESO (LO, L1)

PCle 4L Card Slot

PCle0, SERDES1

Quad USART Terminal

UART 8,52 &3

FTDI, FT4232HL

Dual USART Terminal

WKUP_UARTO, MCU_UARTO

FTDI, FT2232HL

CAN (6x) MCU_MCANO, MCU_MCAN1, MCAN4, Texas Instruments, TCAN1042HGVD
MCANS5, MCAN16
MCAN3 Texas Instruments, TCAN1043-Q1
LIN (2x) UART6, UART9 Texas Instruments, TLIN1022DMTTQ1
CSI RX Interface Cslo, CSl1, CSI2 QSH Connector-J57(QSH-020-01-L-D-DP-A-K)
Display Port DPO
DSI0 Texas Instruments, SN65DSI861PAPQ1
ADC Header MCU_ADCO

Note

MCU_OSPI1 is connected to two different flash memories, target memory selected via a mux.

3.3 12C Address Mapping
Table 3-2 provides the complete 12C address mapping details for the EVM.

Table 3-2. 12C Mapping Table

Connected Peripheral

Processor Resources

Component / Part Number

12C Port 12C Address

EEPROM, Board Identification WKUP_I2CO0 0x50 On-Semi, CAT24C256WI-GT3

Power Management IC (PMIC) WKUP_I2C0 0x48-4B Texas Instruments, TPS659413

Power Management IC (PMIC) WKUP_I2C0 0x40, 0x43 (2x) Texas Instruments, TPS62873

Voltage Monitor WKUP_I2C0 0x30, 0x31 (2x) Texas Instruments,
PPS38900603NRTERQ1

Temperature Sensors MCU_I2C0 0x48, 0x49 Texas Instruments, TMP100NA/3K

EEPROM, Boot MCU_I2C0 0x50, 0x51 Microchip Tech, AT24CMO01

PCle0 / PCIE1 Card Slot(s) 12C0 0x70, Add-On Texas Instruments, TCA9543APWR

RTC Clock 12C0 0x57,0x6F Microchip, MCP79410-I/SN

Clock Generator, SERDES 12C0 0x77,0x76 Texas Instruments, CDCI16214

Clock Generator, Peripherals 12C0 0x6D Texas Instruments, CDCEL937-Q1

12C 10 Expander, 16b 12C0 0x20 Texas Instruments,
TCA6416ARGJR

12C 10 Expander, 24b 12C0 0x22 Texas Instruments,
TCA6424ARGJR

ADC, Power Measurement 12C1 0x40 to Ox4F Texas Instruments, INA226
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Table 3-2. 12C Mapping Table (continued)
Connected Peripheral Processor Resources Component / Part Number
12C Port 12C Address

12C 10 Expander, 8b 12C3 0x20 Texas Instruments,
TCA6408ARGTR

Audio Codec 12C3 0x44 Texas Instruments, PCM3168A-Q1

12C 10 Expander, 8b 12C4 0x20 Texas Instruments,
TCA6408ARGTR

DisplayPort, Bridge 12C4 0x2C, Add-On Texas Instruments,
SN65DSI861PAPQ1

Expansion, Serial Ethernet WKUP_I2C0 Add-On

Expansion, Camera WKUP_I2CO0, 12C5 Add-On

3.4 GPIO Mapping

The General Purpose 10s (GPIO) of the EVM are broken into two major groups, 10 connected to processor or
connected to 12C-based Expander. They are separated into two tables below.

Table 3-3. Processor Mapping for Processor 10

J784S4 GPIO Function DIR/Level Remarks
WKUP_GPIOO0_1 Boot EEPROM Write Protect Output ‘0’ — Memory is NOT Write-Protected

‘1’ — Memory is Write-Protected (default)
WKUP_GPIOO0_2 MCU CAN Bus #1 Stand-by Output ‘0’ — Normal Mode

‘1’ — Standby Mode (default)
WKUP_GPIO0_3 MCU CPSW2G Ethernet Interrupt | Input ‘0’ — Active Interrupt Request

‘1’ — No Interrupt Requested (default)

WKUP_GPIO0_6 SPI Flash Memory Selection Bi-Dir ‘0’ — xSPI NOR Flash is selected
‘1" — Octal-NAND Flash is selected
(Note Default is set via dip switch)

WKUP_GPIO0_7 Pushbutton [SW5] System / User |Input ‘0’ — Pushbutton is pressed
Interrupt ‘9’ — Pushbutton is NOT pressed (default)
WKUP_GPIOO0_28 USB Type C Cable Orientation Input ‘0’ — Low Position Detected (Default)
‘1’ — High Position Detected
WKUP_GPIO0_39 Power Management IC (PMIC) Input ‘0’ — Active Interrupt Request
Interrupt ‘1’ — No Interrupt Requested (default)
WKUP_GPIOO0_55 System Power Down Output ‘0’ — Normal Operation (default)
‘1" — System Power Down/Off
WKUP_GPIO0_56 MCU CPSW2G Ethernet Reset | Output ‘0’ — Ethernet PHY is Reset
‘1’ — Ethernet PHYT is NOT Reset
(default)
WKUP_GPIO0_66 Power Measurement Bus Bi-Dir ‘0’ — Selects Bus #1 for access to INAs
Selection (default)
‘1’ — Selects Bus #2 for access to INAs
WKUP_GPIOO0_69 MCU CAN Bus #0 Stand-by Output ‘0’ — Normal Mode
‘1’ — Standby Mode (default)
WKUP_GPIOO0_70 Pushbutton [SW8] System / User |Input ‘0’ — Pushbutton is pressed
Interrupt ‘9’ — Pushbutton is NOT pressed (default)
WKUP_GPIOO0_84 Serial Ethernet Expansion #1 Input ‘0’ — Active Interrupt Request
Interrupt ‘1’ = No Interrupt Requested (default)
WKUP_GPIOO0_85 Serial Ethernet Expansion #2 Input ‘0’ — Active Interrupt Request
Interrupt

‘1" — No Interrupt Requested (default)
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Table 3-3. Processor Mapping for Processor 10 (continued)

J784S4 GPIO Function DIR/Level Remarks
WKUP_GPIO0_86 10 Expander Interrupt (Bus 12C0) |Input ‘0’ — Active Interrupt Request

‘1’ — No Interrupt Requested (default)
GPIO_3 DSI/DisplayPort Bridge Interrupt | Input ‘0’ — Active Interrupt Request

‘1’ — No Interrupt Requested (default)
GPIO_8 SD Card IO Voltage Selection Output ‘0’ — SD Card 10 Voltage is 1.8V

‘1’ — SD Card 10 Voltage is 3.3V (default)
GPIO_11 Pushbutton [SW3] System / User |Input ‘0’ — Pushbutton is pressed

Interrupt ‘1’ — Pushbutton is NOT pressed (default)

GPIO_18 IO Expander Interrupt (Bus 12C5) |Input ‘0’ — Active Interrupt Request

‘1" — No Interrupt Requested (default)
GPIO_21 CPSW2G Ethernet Interrupt Input ‘0’ — Active Interrupt Request

‘1" — No Interrupt Requested (default)
GPIO_26 Camera Expansion #1 GPIO #2 | Bi-Dir 1Ca)mera Expansion Board Specific (Pin

8

GPIO_28 Camera Expansion #1 GPIO #4 | Bi-Dir Ca)mera Expansion Board Specific (Pin

22

Note

GPIO functions sometimes share pins with other functions. The default state of these 10 are set by the
MCU_BOOTMODE and/or BOOTMODE pins. For the EVM, these pins are set via dip switches.

Table 3-4. GPIO Mapping for Expansion 10

12C0/TCA6416 Function DIR/Level Remarks
Addr: 0x20
P00 PCle1 Mode Selection Input ‘0’ — Processor/PCle1 is Root Complex
‘1’ — Processor/PCle1 is End Point
(Note Default is set via dip switch)
P01 PCle1 PERSTz Status Input ‘0’ — PCle1 Reset is asserted
‘1’ — PCle1 Reset is NOT asserted
P02 PCle1 PERSTz Output Output ‘0’ — PCle1 Reset is asserted
(Root Complex Mode) ‘1’ — PCle1 Reset is NOT asserted
P03 PCle1 PERSTz to PORz Output ‘0’ — PCle1 PERSTz is separate from PORz
(End Point Mode) ‘1’ — PCle1 PERSTz can control PORz
P04 PCle0 Mode Selection Input ‘0’ — Processor/PCle0 is Root Complex
‘1’ — Processor/PCle0 is End Point
(Note Default is set via dip switch)
P05 PCle0 PERSTz Status Input ‘0’ — PCle0 Reset is asserted
‘1’ — PCle0 Reset is NOT asserted
P06 PCle0 PERSTz Output Output ‘0’ — PCle0 Reset is asserted
(Root Complex Mode) ‘1’ — PCle0 Reset is NOT asserted
PQ7 PCle0 PERSTz to PORz Output ‘0’ — PCle0 PERSTz is separate from PORz
(End Point Mode) ‘1’ — PCle0 PERSTz can control PORz
P10 PCle1 Card Presence Detection |Input ‘0’ — Card detected for PCle1
‘1’ — Card NOT detected for PCle1 (default)
P11 PCle0 Card Presence Detection |Input ‘0’ — Card detected for PCle0
‘1’ — Card NOT detected for PCle0 (default)

20 Jacinto Processors TDA4AP-Q1/TDA4VP-Q1/TDA4AH-Q1/TDA4VH-Q1 EVM

User’s Guide

Copyright © 2022 Texas Instruments Incorporated

SPRUJ62 — DECEMBER 2022
Submit Document Feedback


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJ62
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJ62&partnum=TDA4AH,

13 TEXAS

INSTRUMENTS
www.ti.com Circuit Details
Table 3-4. GPIO Mapping for Expansion IO (continued)
12C0/TCA6416 Function DIR/Level Remarks
Addr: 0x20
P12 External Clock enabled for PCle0 | Output ‘0’ — External Clock is NOT enabled for
PCle0
‘1’ — External Clock is enabled for PCle0
(default)
P13 External Clock enabled for PCle1 | Output ‘0’ — External Clock is NOT enabled for
PCle1
‘1’ — External Clock is enabled for PCle1
(default)
P14 MCcASP (Audio) / CAN Mux Select | Output ‘0’ — McASPO is selected to Codec (CAN3,
CANS are disabled) (default)
‘1" — CAN3, CANS5 are selected, McASPO
(audio) is disabled
P15 GESI Expansion Mux Control Output Reserved (GESI Expansion is not
supported)
P16 GESI Expansion Mux Control Output Reserved (GESI Expansion is not
supported)
P17 GESI Expansion Ethernet Reset | Output Reserved (GESI Expansion is not
supported)
12C0/TCA6424 Function DIR/Level Remarks
Addr: 0x22
P00 Serial Ethernet #1 Expansion Output ‘0’ — Expansion board is active (default)
Power Down ‘1’ — Expansion board is powered down
P01 Serial Ethernet #1 GP101 Output Expansion Board specific (Pin 46)
P02 Serial Ethernet REFCLK Program | Output ‘0’ — 12C is not connected to CDC clock def
Enable (default)
‘1’ — Expansion board is NOT reset
P03 Serial Ethernet #1 GP102 Bi-Dir Expansion Board specific (Pin 47)
P04 Serial Ethernet #2 Expansion Output ‘0’ — Expansion board is RESET (default)
Reset ‘1’ — Expansion board is NOT reset
P05 User Dip Switch Input [SW2] Input ‘0’ — Dip Switch SW2 position 10 set to OFF
‘1’ — Dip Switch SW2 position 10 set to ON
(Note Default is set via dip switch SW2)
P06 User LED [LD2] Output ‘0’ —LED [LD2] is ON
‘1’ — LED [LD2] is OFF (default)
P07 User LED [LD3] Output ‘0’ —LED [LD3] is ON
‘1’ — LED [LD3] is OFF (default)
P10 Power Measurement Bus Enable |Output ‘0’ — Enabled access to INA from processor
(12C1) (default)
‘1’ — Disables access to INA from processor
P11 Serial Ethernet #2 Expansion Output ‘0’ — Expansion board is active (default)
Power Down ‘1’ — Expansion board is powered down
P12 Serial Ethernet #2 GP102 Bi-Dir Expansion Board specific (Pin 47)
P13 External Clock Generator Reset | Output ‘0’ — Expansion board is RESET
‘1’ — Expansion board is NOT reset (default)
P14 USBO Mux Select Output ‘0’ — USBO is connected to Type C (default)
‘1" — USBO interface is connected Type A
(via hub)
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Table 3-4. GPIO Mapping for Expansion IO (continued)
12C0/TCA6416 Function DIR/Level Remarks
Addr: 0x20
P15 Debug/Trace Enable Bi-Dir ‘0’ — Debug/Trace signals are enabled to
(Note: This setting can affect MIPI-60 emulation interface [J23]
other interfaces. See TBD) ‘1’ — Debug/Trace signals are NOT enabled
to MIPI-60 interface [J23]
(Note Default is set via dip switch SW2.2)
P16 Interface Mux Selection #1 Output ‘0’ — Alternate Interfaces are selected for
(Note: This setting can affect Mux #1
other interfaces. See TBD) ‘1’ — Standard Interfaces are selected for
Mux #1 (default)
P17 Interface Mux Selection #2 Output ‘0’ — Alternate Interfaces are selected for
(Note: This setting can affect Mux #2
other interfaces. See TBD) ‘1’ — Standard Interfaces are selected for
Mux #2 (default)
P20 CPSW2G Ethernet Reset Output ‘0’ — Ethernet PHY is Reset
‘1" — Ethernet PHYT is NOT Reset (default)
P21 Serial Ethernet #2 GPI101 Output Expansion Board specific (Pin 46)
P22 SD Card Power Enable/Reset Output ‘0’ — SD Card Power is disabled/Reset
‘1’ — SD Card Power is enabled/active
(default)
P23 USB Type C Power Enable Output ‘0’ — USB Type C Power is disabled
‘1’ — USB Type C Power is enabled (default)
P24 USB Type C Mode Selection Bi-Dir ‘00’ = DFP (Downstream Facing Port)
‘01’ = DRP (Dual Role Port)
P25 ‘“1x’ = UFP (Upstream Facing Port)
(Note Default is set via dip switch [SW2 bits
3:4])
P26 LIN Bus PHY Enable Output ‘0’ — LIN Bus PHY is Disabled (default)
‘1’ — LIN Bus PHY is Enabled
P27 CAN Bus #3, #4, #5 Stand-by Output ‘0’ — Normal Mode
‘1’ — Standby Mode (default)
12C3/TCA6408 Function DIR/Level Remarks
Addr: 0x20
P00 Audio Codec Enable/Reset Output ‘0’ — Audio Codec is disabled/Reset (default)
‘1’ — Audio Codec is enabled/active
P01 - PO7 Reserved / Unused Bi-Dir Reserved / Unused
12C4/TCA6408 Function DIR/Level Remarks
Addr: 0x20
P00 DisplayPort #0 Power Enable Output ‘0’ — DisplayPort Power is disabled (default)
‘1’ — DisplayPort Power is enabled
PO1 DisplayPort #1 Power Enable Output ‘0’ — DisplayPort Power is disabled (default)
‘1’ — DisplayPort Power is enabled
P02 DisplayPort #1 Transmitter Output ‘0’ — DisplayPort Transmitter is disabled
Enable (default)
‘1’ — DisplayPort Transmitter is enabled
P03-PO7 Reserved / Unused Bi-Dir Reserved / Unused
12C5/TCA6408 Function DIR/Level Remarks
Addr: 0x20
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Table 3-4. GPIO Mapping for Expansion IO (continued)
12C0/TCA6416 Function DIR/Level Remarks
Addr: 0x20
P00 Camera Expansion Reset (#1 Output ‘0’ — Camera Expansion is disabled/Reset
and #2) (default)

‘1’ — Camera Expansion is enabled/active
PO1 Camera Expansion #1 GPIO #0 |Bi-Dir Camera Expansion Board Specific (Pin 6)
P02 Camera Expansion #1 GPIO #1 | Bi-Dir Camera Expansion Board Specific (Pin 8)
P03 Camera Expansion #1 GPIO #3 | Bi-Dir Camera Expansion Board Specific (Pin 20)
P04 Camera Expansion #2 GPIO #1 | Bi-Dir Camera Expansion Board Specific (Pin 8)
P05 Camera Expansion #2 GPIO #2 |Bi-Dir Camera Expansion Board Specific (Pin 18)
P06 Camera Expansion #2 GPIO #3 | Bi-Dir Camera Expansion Board Specific (Pin 20)
PO7 Camera Expansion #2 GPIO #4 | Bi-Dir Camera Expansion Board Specific (Pin 22)

3.5 Power Monitoring

The EVM includes power monitoring/measurement of 32 discrete power rails. The on-board analog-to-digital
converters (INA226) are accessed via 12C. The processor can access using 12C1. The test automation [J50] can
access the 12C bus, or it can be access externally via 5-pin header [J30]. Due to the number of rails, the ADCs
are split across two 12C buses. Selection of the buses is done via mux setting (see Section 3.4)

Table 3-5. GPIO Mapping for Expansion 10

Bus #1 Power Rail Nom V Shunt Value |Bus #2 Power Rail Nom V Shunt Value
Address Address
0x40 Processor MCU VDD 0.85v 10m-ohm 0x40 Processor IO at 1.8V 1.8V 10m-ohm
(VDD_MCU_0V85) (VDD_IO_1V8)
0x41 Processor MCU RAM 0.85V 10m-ohm 0x41 Processor 10 at 3.3V 3.3V 10m-ohm
(VDD_MCU_RAM_0V85) (VDD_IO_3V3)
0x42 (VDA_MCU_1V8) 1.8V 10m-ohm 0x42 Processor Dual Voltage |DV 10m-ohm
|10 (vDD_SD_DV)
0x43 Processor MCU 10 at 3.3V |3.3V 10m-ohm 0x43 LPDDR4 Memory 1.8V 10m-ohm
(VDD_MCUIO_3V3) (vDD1)
(vDD1_DDR_1V8)
0x44 Processor MCU 10 at 1.8V | 1.8V 10m-ohm 0x44 (VDD_DDR_SOC_1V1) [1.1V
(VDD_MCUIO_1V8)
0x45 (VDD_CORE_0V8) N/A N/A 0x45 (VCCA_3V3_CORE) 3.3V 5m-ohm
0x46 (VDD_RAM_0V85) 0.85V 10m-ohm 0x46 MCU Peripherals at 1.8V 10m-ohm
1.8V
(VSYS_MCUIO_1V8)
0x47 (VDD_GPIORET_WK_0V8 0.8V 10m-ohm 0x47 MCU Peripherals at 3.3V 10m-ohm
) 3.3V
(VSYS_MCUIO_3V3)
0x48 (VDD_CPU_AVS) N/A N/A 0x48 (VSYS_IO_1V8) 1.8V 10m-ohm
0x49 (VSYS_GPIORET_IO_3V3 3.3V 10m-ohm 0x49 (VSYS_IO_3V3) 3.3V 10m-ohm
)
Ox4A Processor LPDDR 10 N/A N/A Ox4A (VCC_12V0_N) 12V ??m-Ohm
(VDD_DDR_1V1)
0x4B (VDD_PHYCORE_0V8) 0.8V 10m-ohm 0x4B (VSYS_5V0) 5V0
0x4C (VDA_PLL_1V8) 1.8V 10m-ohm 0x4C (VSYS_3V3) 3v3
0x4D (VDA_PHY_1V8) 1.8V 10m-ohm 0x4D (VCCA_3V3_DDR) 3.3V 10m-ohm
Ox4E (VDA_USB_3V3) 3.3V 10m-ohm 0x4E (VDA_DLL_0V8) 0.8V 10m-ohm
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Table 3-5. GPIO Mapping for Expansion 1O (continued)
Bus #1 Power Rail Nom V Shunt Value | Bus #2 Power Rail Nom V Shunt Value
Address Address
0x4F (VDD_GPIORET_IO_3V3) 3.3V 10m-ohm 0x4F (VCCA_3V3_CPU_AVS |3.3V 5m-ohm
)

Note
In the table, the ‘(_name)’ refers to the net name used in the schematic.

3.6 Shared Interfaces / Signal Muxing

Due to the number of features available on the EVM, there are some limitations for which features can be used
simultaneously. Many of the conflicts revolve around the emulation/trace functionality. When trace is selected/
enabled, the following features are not accessible: Audio, Power Measurement (access from processor), LIN
Bus, reduce CAN-FD availability (only MCU and MCAN16 available), as well as few other items. See schematic
for a complete definition of interfaces which share resources.

3.7 Power Delivery Network (PDN)
Refer to separate document.
3.8 Identification EEPROM

The EVM board identity and revision information are stored in an on-board EEPROM. The first 259 bytes of the
memory are pre-programmed with EVM identification information. The format of the data is provided in Table 3-6.

The remaining bytes are available to user defined storage.
Table 3-6. Board ID Information

Field Name Offset /Size Value Comments

MAGIC 0000 / 4B (Hex) OxEE3355AA Header Identifier

M_TYPE 0004 / 1B (Hex) 0x1 Fixed length and variable position board
ID header

M_LENGTH 0005 / 2B (Hex) 0x10B Size of payload

B_TYPE 0007 / 1B (Hex) 0x10 Payload type

B_LENGTH 0008 / 2B (Hex) 0x2E Offset to next header

B_NAME 000A / 16B (CHAR) J784S4X-EVM Name of the board

DESGIN_REV 001A / 2B (CHAR) E1 Revision number of the design

PROC_NBR 001C /4B (CHAR) 141 PROC number

VARIANT 0020/ 2B (CHAR) 1 Design variant number

PCB_REV 0022 / 2B (CHAR) E1 Revision number of the PCB

SCHBOM_REV 0024 / 2B (CHAR) 0 Revision number of the schematic

SWR_REV 0026 / 2B (CHAR) 1 first software release number

VENDORID 0028 / 2B (CHAR) 1 0x1: Manufactured by Mistral

BUILD_WK 002A / 2B (CHAR) week of the year of production

BUILD_YR 002C / 2B (CHAR) year of production

BOARDID 002E / 6B (CHAR) 0

SERIAL_NBR 0034 / 4B (CHAR) 4 incrementing board number

DDR_TYPE 0038/ 1B (Hex) 0x11 DDR Header Identifier

DDR_LENGTH 0039/ 2B (Hex) 0x2 offset to next header
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Table 3-6. Board ID Information (continued)
Field Name Offset /Size Value Comments
DDR_CONTROL 003B / 2B (Hex) 0xC560 DDR Control Word
Bit 1:0 = ‘00’ First DDR
Bit 3:2 = ‘00’ No SPD
Bit 5:4 = ‘10’ LPDDR4
Bit 7:6 = ‘01’ 32 bits
Bit 9:8 = ‘01’ 32 bits
Bit 10 = ‘1’ dual rank
Bit 13:11 = ‘000’ Density 64 Gb(bit 0 to 3)
Bit 14 = ‘“1” ECC bits present (inline, not
separate bits)
Bit 15 = ‘1’ Density 64 Gb (bit 4)
DDR_TYPE 003D / 1B (Hex) 0x11 DDR Header Identifier
DDR_LENGTH 003E / 2B (Hex) 0x2 offset to next header
DDR_CONTROL 0040/ 2B (Hex) 0xC560 DDR Control Word)
DDR_TYPE 0042 / 1B (Hex) 0x11 DDR Header Identifier
DDR_LENGTH 0043/ 2B (Hex) 0x2 offset to next header
DDR_CONTROL 0045 / 2B (Hex) 0xC560 DDR Control Word)
DDR_TYPE 0047 / 1B (Hex) 0x11 DDR Header Identifier
DDR_LENGTH 0048 / 2B (Hex) 0x2 offset to next header
DDR_CONTROL 004A / 2B (Hex) 0xC560 DDR Control Word)
MAC_TYPE 004C / 1B (Hex) 0x13 MAC address Header Identifier
MAC_LENGTH 004D / 2B (Hex) 0xC2 Size of payload
MAC_CONTROL 004F / 1B (Hex) 0x0 MAC header control word (0 = 1 MAC
address)
MAC_ADDRS 0051/ 192B (Hex) MAC address
END_LIST 0111/ 1B (Hex) OxFE End Marker
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STANDARD TERMS FOR EVALUATION MODULES

Delivery: Tl delivers Tl evaluation boards, kits, or modules, including any accompanying demonstration software, components, and/or
documentation which may be provided together or separately (collectively, an “EVM” or “EVMs”) to the User (“User”) in accordance
with the terms set forth herein. User's acceptance of the EVM is expressly subject to the following terms.

11

1.2

EVMs are intended solely for product or software developers for use in a research and development setting to facilitate feasibility
evaluation, experimentation, or scientific analysis of Tl semiconductors products. EVMs have no direct function and are not
finished products. EVMs shall not be directly or indirectly assembled as a part or subassembly in any finished product. For
clarification, any software or software tools provided with the EVM (“Software”) shall not be subject to the terms and conditions
set forth herein but rather shall be subject to the applicable terms that accompany such Software

EVMs are not intended for consumer or household use. EVMs may not be sold, sublicensed, leased, rented, loaned, assigned,
or otherwise distributed for commercial purposes by Users, in whole or in part, or used in any finished product or production
system.

Limited Warranty and Related Remedies/Disclaimers:

21

2.2

2.3

These terms do not apply to Software. The warranty, if any, for Software is covered in the applicable Software License
Agreement.

Tl warrants that the TI EVM will conform to TI's published specifications for ninety (90) days after the date Tl delivers such EVM
to User. Notwithstanding the foregoing, Tl shall not be liable for a nonconforming EVM if (a) the nonconformity was caused by
neglect, misuse or mistreatment by an entity other than TI, including improper installation or testing, or for any EVMs that have
been altered or modified in any way by an entity other than TI, (b) the nonconformity resulted from User's design, specifications
or instructions for such EVMs or improper system design, or (¢) User has not paid on time. Testing and other quality control
technigues are used to the extent Tl deems necessary. Tl does not test all parameters of each EVM.
User's claims against Tl under this Section 2 are void if User fails to notify Tl of any apparent defects in the EVMs within ten (10)
business days after delivery, or of any hidden defects with ten (10) business days after the defect has been detected.

TI's sole liability shall be at its option to repair or replace EVMs that fail to conform to the warranty set forth above, or credit
User's account for such EVM. TI's liability under this warranty shall be limited to EVMs that are returned during the warranty
period to the address designated by Tl and that are determined by TI not to conform to such warranty. If Tl elects to repair or
replace such EVM, Tl shall have a reasonable time to repair such EVM or provide replacements. Repaired EVMs shall be
warranted for the remainder of the original warranty period. Replaced EVMs shall be warranted for a new full ninety (90) day
warranty period.

WARNING

Evaluation Kits are intended solely for use by technically qualified,
professional electronics experts who are familiar with the dangers
and application risks associated with handling electrical mechanical
components, systems, and subsystems.

User shall operate the Evaluation Kit within TI's recommended
guidelines and any applicable legal or environmental requirements
as well as reasonable and customary safeguards. Failure to set up

and/or operate the Evaluation Kit within TI's recommended
guidelines may result in personal injury or death or property
damage. Proper set up entails following TI's instructions for
electrical ratings of interface circuits such as input, output and
electrical loads.

NOTE:

EXPOSURE TO ELECTROSTATIC DISCHARGE (ESD) MAY CAUSE DEGREDATION OR FAILURE OF THE EVALUATION
KIT; TI RECOMMENDS STORAGE OF THE EVALUATION KIT IN A PROTECTIVE ESD BAG.
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3

Regulatory Notices:

3.1

3.2

United States
3.1.1 Notice applicable to EVMs not FCC-Approved:

FCC NOTICE: This kit is designed to allow product developers to evaluate electronic components, circuitry, or software
associated with the kit to determine whether to incorporate such items in a finished product and software developers to write
software applications for use with the end product. This kit is not a finished product and when assembled may not be resold or
otherwise marketed unless all required FCC equipment authorizations are first obtained. Operation is subject to the condition
that this product not cause harmful interference to licensed radio stations and that this product accept harmful interference.
Unless the assembled kit is designed to operate under part 15, part 18 or part 95 of this chapter, the operator of the kit must
operate under the authority of an FCC license holder or must secure an experimental authorization under part 5 of this chapter.

3.1.2 For EVMs annotated as FCC — FEDERAL COMMUNICATIONS COMMISSION Part 15 Compliant:

CAUTION

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) This device may not
cause harmful interference, and (2) this device must accept any interference received, including interference that may cause
undesired operation.

Changes or modifications not expressly approved by the party responsible for compliance could void the user's authority to
operate the equipment.

FCC Interference Statement for Class A EVM devices

NOTE: This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to part 15 of
the FCC Rules. These limits are designed to provide reasonable protection against harmful interference when the equipment is
operated in a commercial environment. This equipment generates, uses, and can radiate radio frequency energy and, if not
installed and used in accordance with the instruction manual, may cause harmful interference to radio communications.
Operation of this equipment in a residential area is likely to cause harmful interference in which case the user will be required to
correct the interference at his own expense.

FCC Interference Statement for Class B EVM devices

NOTE: This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to part 15 of
the FCC Rules. These limits are designed to provide reasonable protection against harmful interference in a residential
installation. This equipment generates, uses and can radiate radio frequency energy and, if not installed and used in accordance
with the instructions, may cause harmful interference to radio communications. However, there is no guarantee that interference
will not occur in a particular installation. If this equipment does cause harmful interference to radio or television reception, which
can be determined by turning the equipment off and on, the user is encouraged to try to correct the interference by one or more
of the following measures:

« Reorient or relocate the receiving antenna.

« Increase the separation between the equipment and receiver.

« Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.
« Consult the dealer or an experienced radio/TV technician for help.

Canada
3.2.1 For EVMs issued with an Industry Canada Certificate of Conformance to RSS-210 or RSS-247
Concerning EVMs Including Radio Transmitters:
This device complies with Industry Canada license-exempt RSSs. Operation is subject to the following two conditions:

(1) this device may not cause interference, and (2) this device must accept any interference, including interference that may
cause undesired operation of the device.

Concernant les EVMs avec appareils radio:

Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils radio exempts de licence. L'exploitation
est autorisée aux deux conditions suivantes: (1) I'appareil ne doit pas produire de brouillage, et (2) l'utilisateur de I'appareil doit
accepter tout brouillage radioélectrique subi, méme si le brouillage est susceptible d'en compromettre le fonctionnement.

Concerning EVMs Including Detachable Antennas:

Under Industry Canada regulations, this radio transmitter may only operate using an antenna of a type and maximum (or lesser)
gain approved for the transmitter by Industry Canada. To reduce potential radio interference to other users, the antenna type
and its gain should be so chosen that the equivalent isotropically radiated power (e.i.r.p.) is not more than that necessary for
successful communication. This radio transmitter has been approved by Industry Canada to operate with the antenna types
listed in the user guide with the maximum permissible gain and required antenna impedance for each antenna type indicated.
Antenna types not included in this list, having a gain greater than the maximum gain indicated for that type, are strictly prohibited
for use with this device.
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3.3

Concernant les EVMs avec antennes détachables

Conformément a la réglementation d'Industrie Canada, le présent émetteur radio peut fonctionner avec une antenne d'un type et

d'un gain maximal (ou inférieur) approuvé pour I'émetteur par Industrie Canada. Dans le but de réduire les risques de brouillage

radioélectrique a l'intention des autres utilisateurs, il faut choisir le type d'antenne et son gain de sorte que la puissance isotrope

rayonnée équivalente (p.i.r.e.) ne dépasse pas lintensité nécessaire a I'établissement d'une communication satisfaisante. Le

présent émetteur radio a été approuvé par Industrie Canada pour fonctionner avec les types d'antenne énumérés dans le

manuel d'usage et ayant un gain admissible maximal et I'impédance requise pour chaque type d'antenne. Les types d'antenne

non inclus dans cette liste, ou dont le gain est supérieur au gain maximal indiqué, sont strictement interdits pour I'exploitation de

I'émetteur

Japan

3.3.1 Notice for EVMs delivered in Japan: Please see http://www.tij.co.jp/Isds/ti_ja/general/eStore/notice_01.page HZAEMAIC
BAThBEAETY M, R—RIZDOVTRE, ROEZHEZEBIEEL,
https://www.ti.com/ja-jp/legal/notice-for-evaluation-kits-delivered-in-japan.html

3.3.2 Notice for Users of EVMs Considered “Radio Frequency Products” in Japan: EVMs entering Japan may not be certified
by Tl as conforming to Technical Regulations of Radio Law of Japan.

If User uses EVMs in Japan, not certified to Technical Regulations of Radio Law of Japan, User is required to follow the
instructions set forth by Radio Law of Japan, which includes, but is not limited to, the instructions below with respect to EVMs
(which for the avoidance of doubt are stated strictly for convenience and should be verified by User):

1. Use EVMs in a shielded room or any other test facility as defined in the notification #173 issued by Ministry of Internal
Affairs and Communications on March 28, 2006, based on Sub-section 1.1 of Article 6 of the Ministry’s Rule for
Enforcement of Radio Law of Japan,

2. Use EVMs only after User obtains the license of Test Radio Station as provided in Radio Law of Japan with respect to
EVMs, or

3. Use of EVMs only after User obtains the Technical Regulations Conformity Certification as provided in Radio Law of Japan
with respect to EVMs. Also, do not transfer EVMs, unless User gives the same notice above to the transferee. Please note
that if User does not follow the instructions above, User will be subject to penalties of Radio Law of Japan.

[BRERZEEITHIHRBORAFTY FESEVICEIBOIESE] BRTY NORICEEMEEBSGTERAZRZTT

WBEVWEDABYET, BEMERIHZZHTTVEVEOOIFALCEBL TR, BREAEFOLD, UTOVThAID

BEZH > TVEEKMBENGHWERTOTIEESLEE L,

1. ?f%bfﬁﬁﬂﬂﬁ6§%llﬁﬁl%tgﬁ<5F55218$3H28I3$’37T§‘é‘%ﬂ'_\$173%'6i&)Bht%ﬁﬂé‘i%wﬁﬁﬁﬁﬁ‘ﬁiﬁﬁﬁ

2. RRROKFEMERIFEAVEEL,

3. HMEEBHAMPHEMBEIEAVEEL,

BE, AEAE. RO TCHEACHLEOTOER) Z2FEL. BEACEALZVRY, BE, BETERZVEOELET,
tiRZEBFEFEVEERE. EREDCARNIERAEC ARSI H2 L Z2IERB<LEEV, BETHFYR

PAYNX Y HA LM

REBHMEXEHMBCOTE24&E 15

EHBE=HEIL

3.3.3 Notice for EVMs for Power Line Communication: Please see http://www.tij.co.jp/Isds/ti_ja/general/eStore/notice_02.page

BENBRMERBEEIC OV TORERFY NESFEVICEZBOEESEIIOVTE, ROEZHrEIEBLLEE
L, https://www.ti.com/ja-jp/legal/notice-for-evaluation-kits-for-power-line-communication.html

3.4 European Union

3.4.1 For EVMs subject to EU Directive 2014/30/EU (Electromagnetic Compatibility Directive):

This is a class A product intended for use in environments other than domestic environments that are connected to a
low-voltage power-supply network that supplies buildings used for domestic purposes. In a domestic environment this
product may cause radio interference in which case the user may be required to take adequate measures.
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4 EVM Use Restrictions and Warnings:

4.1 EVMS ARE NOT FOR USE IN FUNCTIONAL SAFETY AND/OR SAFETY CRITICAL EVALUATIONS, INCLUDING BUT NOT
LIMITED TO EVALUATIONS OF LIFE SUPPORT APPLICATIONS.

4.2 User must read and apply the user guide and other available documentation provided by TI regarding the EVM prior to handling
or using the EVM, including without limitation any warning or restriction notices. The notices contain important safety information
related to, for example, temperatures and voltages.

4.3 Safety-Related Warnings and Restrictions:

4.3.1 User shall operate the EVM within TI's recommended specifications and environmental considerations stated in the user
guide, other available documentation provided by TI, and any other applicable requirements and employ reasonable and
customary safeguards. Exceeding the specified performance ratings and specifications (including but not limited to input
and output voltage, current, power, and environmental ranges) for the EVM may cause personal injury or death, or
property damage. If there are questions concerning performance ratings and specifications, User should contact a Tl
field representative prior to connecting interface electronics including input power and intended loads. Any loads applied
outside of the specified output range may also result in unintended and/or inaccurate operation and/or possible
permanent damage to the EVM and/or interface electronics. Please consult the EVM user guide prior to connecting any
load to the EVM output. If there is uncertainty as to the load specification, please contact a Tl field representative.
During normal operation, even with the inputs and outputs kept within the specified allowable ranges, some circuit
components may have elevated case temperatures. These components include but are not limited to linear regulators,
switching transistors, pass transistors, current sense resistors, and heat sinks, which can be identified using the
information in the associated documentation. When working with the EVM, please be aware that the EVM may become
very warm.

4.3.2 EVMs are intended solely for use by technically qualified, professional electronics experts who are familiar with the
dangers and application risks associated with handling electrical mechanical components, systems, and subsystems.
User assumes all responsibility and liability for proper and safe handling and use of the EVM by User or its employees,
affiliates, contractors or designees. User assumes all responsibility and liability to ensure that any interfaces (electronic
and/or mechanical) between the EVM and any human body are designed with suitable isolation and means to safely
limit accessible leakage currents to minimize the risk of electrical shock hazard. User assumes all responsibility and
liability for any improper or unsafe handling or use of the EVM by User or its employees, affiliates, contractors or
designees.

4.4 User assumes all responsibility and liability to determine whether the EVM is subject to any applicable international, federal,
state, or local laws and regulations related to User's handling and use of the EVM and, if applicable, User assumes all
responsibility and liability for compliance in all respects with such laws and regulations. User assumes all responsibility and
liability for proper disposal and recycling of the EVM consistent with all applicable international, federal, state, and local
requirements.

5. Accuracy of Information: To the extent Tl provides information on the availability and function of EVMs, Tl attempts to be as accurate
as possible. However, Tl does not warrant the accuracy of EVM descriptions, EVM availability or other information on its websites as
accurate, complete, reliable, current, or error-free.

6. Disclaimers:

6.1 EXCEPT AS SET FORTH ABOVE, EVMS AND ANY MATERIALS PROVIDED WITH THE EVM (INCLUDING, BUT NOT
LIMITED TO, REFERENCE DESIGNS AND THE DESIGN OF THE EVM ITSELF) ARE PROVIDED "AS IS" AND "WITH ALL
FAULTS." Tl DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, REGARDING SUCH ITEMS, INCLUDING BUT
NOT LIMITED TO ANY EPIDEMIC FAILURE WARRANTY OR IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF ANY THIRD PARTY PATENTS, COPYRIGHTS, TRADE
SECRETS OR OTHER INTELLECTUAL PROPERTY RIGHTS.

6.2 EXCEPT FOR THE LIMITED RIGHT TO USE THE EVM SET FORTH HEREIN, NOTHING IN THESE TERMS SHALL BE
CONSTRUED AS GRANTING OR CONFERRING ANY RIGHTS BY LICENSE, PATENT, OR ANY OTHER INDUSTRIAL OR
INTELLECTUAL PROPERTY RIGHT OF TI, ITS SUPPLIERS/LICENSORS OR ANY OTHER THIRD PARTY, TO USE THE
EVM IN ANY FINISHED END-USER OR READY-TO-USE FINAL PRODUCT, OR FOR ANY INVENTION, DISCOVERY OR
IMPROVEMENT, REGARDLESS OF WHEN MADE, CONCEIVED OR ACQUIRED.

7. USER'S INDEMNITY OBLIGATIONS AND REPRESENTATIONS. USER WILL DEFEND, INDEMNIFY AND HOLD TI, ITS
LICENSORS AND THEIR REPRESENTATIVES HARMLESS FROM AND AGAINST ANY AND ALL CLAIMS, DAMAGES, LOSSES,
EXPENSES, COSTS AND LIABILITIES (COLLECTIVELY, "CLAIMS") ARISING OUT OF OR IN CONNECTION WITH ANY
HANDLING OR USE OF THE EVM THAT IS NOT IN ACCORDANCE WITH THESE TERMS. THIS OBLIGATION SHALL APPLY
WHETHER CLAIMS ARISE UNDER STATUTE, REGULATION, OR THE LAW OF TORT, CONTRACT OR ANY OTHER LEGAL
THEORY, AND EVEN IF THE EVM FAILS TO PERFORM AS DESCRIBED OR EXPECTED.
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8.

10.

Limitations on Damages and Liability:

8.1

8.2

General Limitations. IN NO EVENT SHALL Tl BE LIABLE FOR ANY SPECIAL, COLLATERAL, INDIRECT, PUNITIVE,
INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES IN CONNECTION WITH OR ARISING OUT OF THESE
TERMS OR THE USE OF THE EVMS , REGARDLESS OF WHETHER Tl HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES. EXCLUDED DAMAGES INCLUDE, BUT ARE NOT LIMITED TO, COST OF REMOVAL OR
REINSTALLATION, ANCILLARY COSTS TO THE PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES, RETESTING,
OUTSIDE COMPUTER TIME, LABOR COSTS, LOSS OF GOODWILL, LOSS OF PROFITS, LOSS OF SAVINGS, LOSS OF
USE, LOSS OF DATA, OR BUSINESS INTERRUPTION. NO CLAIM, SUIT OR ACTION SHALL BE BROUGHT AGAINST TI
MORE THAN TWELVE (12) MONTHS AFTER THE EVENT THAT GAVE RISE TO THE CAUSE OF ACTION HAS
OCCURRED.

Specific Limitations. IN NO EVENT SHALL TI'S AGGREGATE LIABILITY FROM ANY USE OF AN EVM PROVIDED
HEREUNDER, INCLUDING FROM ANY WARRANTY, INDEMITY OR OTHER OBLIGATION ARISING OUT OF OR IN
CONNECTION WITH THESE TERMS, , EXCEED THE TOTAL AMOUNT PAID TO Tl BY USER FOR THE PARTICULAR
EVM(S) AT ISSUE DURING THE PRIOR TWELVE (12) MONTHS WITH RESPECT TO WHICH LOSSES OR DAMAGES ARE
CLAIMED. THE EXISTENCE OF MORE THAN ONE CLAIM SHALL NOT ENLARGE OR EXTEND THIS LIMIT.

Return Policy. Except as otherwise provided, Tl does not offer any refunds, returns, or exchanges. Furthermore, no return of EVM(s)

will be accepted if the package has been opened and no return of the EVM(s) will be accepted if they are damaged or otherwise not in
a resalable condition. If User feels it has been incorrectly charged for the EVM(s) it ordered or that delivery violates the applicable
order, User should contact TI. All refunds will be made in full within thirty (30) working days from the return of the components(s),
excluding any postage or packaging costs.

Governing Law: These terms and conditions shall be governed by and interpreted in accordance with the laws of the State of Texas,
without reference to conflict-of-laws principles. User agrees that non-exclusive jurisdiction for any dispute arising out of or relating to
these terms and conditions lies within courts located in the State of Texas and consents to venue in Dallas County, Texas.
Notwithstanding the foregoing, any judgment may be enforced in any United States or foreign court, and Tl may seek injunctive relief
in any United States or foreign court.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2023, Texas Instruments Incorporated
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you fully
indemnify Tl and its representatives against any claims, damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale, TI's General Quality Guidelines, or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products. Unless Tl explicitly designates a product as custom or customer-specified, TI products
are standard, catalog, general purpose devices.

Tl objects to and rejects any additional or different terms you may propose.

Copyright © 2026, Texas Instruments Incorporated
Last updated 10/2025
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