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The i.MX 8ULP family of processors features NXP’s advanced
implementation of the dual Arm® Cortex®-A35 cores alongside an Arm
Cortex-M33. This combined architecture enables the device to run arich
operating system (such as Linux) on the Cortex-A35 core and an RTOS
(such as FreeRTOS) on the Cortex-M33 core. It also includes a Fusion
DSP for low-power audio and a HiFi4 DSP for advanced audio and machine
learning applications. The i.MX 8ULP processor provides a 32-bit LPDDR3/
LPDDR4/LPDDR4X memory interface and a number of other interfaces for
connecting peripherals, such as WLAN, Bluetooth™, GPS, and displays.
Additionally, there are 2 co-processors connected to the Cortex-M33 core:
PowerQuad and Casper, accelerating DSP and cryptography functions,
respectively.

Table 1. i.MX 8ULP features
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Feature type Application processor domain

Real-time processor domain

ARM Processor Dual core Cortex®-A35

Cortex®-M33F

Frequency: 800 MHz

Nominal (RUN) frequency: 216 MHz

32 KB instruction and 32 KB
data cache

32 KB instruction and 32 KB data cache

Floating Point Unit (FPU)

Floating Point Unit (FPU)

512 KB of L2 cache with
Snoop Control Unit (SCU)

Memory Protection Unit (MPU)

NEON™ SIMD engine

Co-processor interface for

» PowerQuad hardware accelerator (Fixed
and floating point +FFT) DSP functions

» CASPER Crypto/FFT engine

Tensilica DSP Fusion F1 DSP processor
Nominal frequency: 200 MHz

32 channel DMA

32 channel DMA

On-chip memory 64 KB of RAM

768 KB of Shared Memory, zero wait state

192 KB of Boot ROM

96 KB of Boot ROM

Table continues on the next page...

NXP reserves the right to change the detail specifications as may be required to
permit improvements in the design of its products.
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Table 1. i.MX 8ULP features (continued)

Feature type

Application processor domain

Real-time processor domain

External memory interfaces

FlexSPI Serial flash interface
to quad/octalSPI flash device

Dual FlexSPI Serial flash interface to quad/
octalSPI flash device

3 eMMC/SD host interfaces
supporting eMMC5.1 and
SD3.0

32-bit LPDDRS3, LPDDRA4,
LPDDR4x

Security

Cryptographic acceleration
supporting

* symmetric and
asymmetric ciphering
algorithms

* SHA-256 hashing
algorithm

EdgeLock secure enclave (ELke) as Root of
Trust (RoT)

» Core supporting up-to 216 MHz

+ Dedicated boot ROM with Advanced High
Assurance boot (AHAB)

+ ECDSA P256 based signature verification

» Support for symmetric Cryptographic
acceleration (SGI)

» Support for Asymmetric Cryptographic
acceleration (PKC)

* NIST compliant RNG with DRGB

* One-Time Programmable electrical fuse
used for security keys

NIST-approved random
number generator

On-The-Fly decryption of the encrypted code
stored in external flash device

32 KB secure RAM

peripherals

Communication, Timer, and Analog

» Dual High speed USB
OTG port with integrated
PHY

4x UART ports

4x UART ports

2x SPI ports 4x SPI ports
4x 12C ports 4x 12C ports
I13C port 2x 13C ports
2x 128 ports 4x 128 ports
- FlexCAN

- FlexIO

1 x Ethernet 10/100-
Mbit/s, compliant with the
IEEE802.3-2002 standard.

Secure and non-secure
Watchdog timers

Secure and non-secure Watchdog timer for
CM33. Watchdog timer for the Fusion DSP

Table continues on the next page...
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Table 1. i.MX 8ULP features (continued)

Feature type Application processor domain | Real-time processor domain

4x 32-bit timers 4x 32-bit timers

1x MQS 1x MQS

System timers System timers

- 2x 12-bit ADC

- 2x DAC

2x analog CMP

8x DMIC (Dual/Stereo digital microphone
interface)

Low power audio video video domain

Processor Tensilica HiFi4 DSP

Maximum Frequency up to 600 MHz

Quad MAC 32 with Dual Load/Store

Cached Based design with AXI access to LPDDR memory

Integrated Dual 2-way SMID VFPU

32-channel DMA

On-chip memory 64 KB on-chip RAM

32 KB instruction cache

64 KB data cache

64 KB ITCM

64KB DTCM
External memory interfaces 32-bit LPDDR3, LPDDR4, LPDDR4x
Graphics, display and Camera interface GPU3D

» Support for Open GL ES 3.1, Vulkan 1.1, Open CL 2.x and Open VG1.1

GPU2D Composition Processing Core (CPC) GPU

4-lane MIPI DSl interface

Dual lane MIPI CSl interface

Image Sensing interface (I1SI) with one pixel link interface

PXP E-Ink Display Engine

Display controller (DCNano) that supports EPDC panels through MIPI, Smart
Displays and Video mode

Can be optionally powered off when not in use

Audio peripherals 2128 ports

Timers 1x 32-bit Timer

Table continues on the next page...

i.MX 8ULP Applications Processor—Industrial Products, Rev. 1, 09/2023
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Table 1. i.MX 8ULP features (continued)

Feature type Application processor domain | Real-time processor domain

1x Watchdog (WDOG) timer

Low Power Implementation

Power Management uPower Sub-system for advanced Power measurement! and control
functionality

* RISC-V ISA compliant CPU core
* Dedicated code and data RAM
« Critical path and process monitors to provide device parameters

» Supports DVFS (Dynamic Voltage and Frequency Scaling)

Multiple power domains and ultra-low power modes allow flexible power
saving

HiFi4 DSP can be power gated while keeping DSP domain operational for
Voice trigger

1. Power measurement accuracy is expected to be +/- 10% after trim, for currents of 20% to 100% of switches' specified
current value. This IP has not been characterized. Measure capability not implemented on all switches

i.MX 8ULP Applications Processor—Industrial Products, Rev. 1, 09/2023
Data Sheet: Technical Data 4/100
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i.MX 8ULP

Timers

Application domain

A35 connectivity

System timers

Up to 2 x Arm® Cortex®-A35

4 x UART

I |
[ Watch dog | [ axzc | 13C |
| DMA | 32 KB I-cache 32 KB D-cache [ 2 x FlexSPI/SPI |
Security | 6 x 125 |

| High performance crypto | 512 KB L2 cache
[ 2x USB 2.0 OTG |

[ 64 KB RAM |
Arm Neon™ FPU [ FlexIO |
- [ 10/100 ETH |
Arm TrustZone ETM
| 3 x MMC5.0/SDIO |
LPAV or flex domain

[ 32b LPDDRS3, 4(x) | [ cadence® Tensilica® HiFi 4 DSP | | 2D/3D GPU [ DMA |
[ MIPI DSI/CSI [ 24-vitreB || EPDC [[ 64xBSrRAM || 8 x 12S/1 x SPDIF |

Security - batt domain

Clock and power mgmt system

Tamper detection | |

Secure RTC

” Secure storage |

| Power manager ”

CLKRST ||

PLL/OSC

Timers

Real-time domain

M33 connectivity

32-bit timer x2

Arm Cortex-M33F

2 x UART

System timers

DSP extensions

2xi2c || 13C

| |

| |

| Watch dog x4 532 KB 1 Doooore | 2 x FlexSPI/SPI |
Access and IPC DAP | | MPU | | FPU | FlexIO |

| RO | [ 6x125 |
| Secure JTAG I 2cwr | [ 2xuart ] FIexCAN |

- Cadence®
| SEMA4/MsgUnit [ axes ] Tensilica® [ 2xsp1 || 4 x SPDIF/DigMIC |
EdgeLock™ secure enclave | MICFIL/PDM | | 4x12C | External memory

Secure boot

sFuses/OTP

[ 2 x 12-bit ADC [

2 x 12-bit DAC |

Crypto/TRNG

Octal SPI (OTFAD

Internal memory

Up to 768 KB shared RAM

Figure 1. i.MX 8ULP Block Diagram

Table 2. Ordering information

The following table provides examples of orderable sample part numbers covered by this data sheet.

Table continues on the next page...

i.MX 8ULP Applications Processor—Industrial Products, Rev. 1, 09/2023

MC Part Numbers Cortex-A35 | Cortex-M33 Package Temperature Range
Speed Speed Grade
Grade (MHz)
MIMX8UD7DVK08SC 800 MHz 216 FCBGA 9.4 mm x 9.4 mm, 0.4 mm T40to Tj+95 °C
pitch
MIMX8UD7CVP08SC 800 MHz 216 MAPBGA 15 mm x 15 mm, 0.5 mm T4-40 to Tj+105 °C
pitch

Data Sheet: Technical Data
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Table 2. Ordering information (continued)

MC Part Numbers Cortex-A35 | Cortex-M33 Package Temperature Range
Speed Speed Grade
Grade (MHz)
MIMX8US5DVKO08SC 800 MHz 216 FCBGA 9.4 mm x 9.4 mm, 0.5 mm T0to T;+95 °C
pitch
MIMX8UD3CVP08SC 800 MHz 216 MAPBGA 15 mm x 15 mm, 0.5 mm T4-40 to T;#+105 °C
pitch
MIMX8US3CVP08SC 800 MHz 216 MAPBGA 15 mm x 15 mm, 0.5 mm T4-40 to T;+105 °C
pitch

The following figure describes the part number nomenclature so users can identify the characteristics of the specific part
number.

Preliminary

MIMX8U&@+VNS$%A

LSiIicon revision
Fusing options

Core frequency
Package type - all ROHS

Data sheet temperature

Part differentiator
Qualification leve| +——

Core instances

Part # series - ARM core based

Figure 2. i.MX 8 Family Part Number Definition

Qualification level - Part differentiator - Temperature Tj g Frequency

Samples P Full featured 7 Commerical:0 to + 95 C D 800 MHz 08

Mass M No EPDC Industrial: -40to + 105 C C

Special S No GPU,No EPDC

Part # series Core instances Package type ROHS Fusing %

IMX8U i.MX 8ULP 2x Cortex-A35 MAPBGA 15x 15,0.5mm| VP Security enabled S
1x Cortex-A35 FCBGA 9.4 x9.4,0.4 mm VK

Silicon rev

RevA2

Table 3. Related Resources

Type

Description

Selector Guide

The Solution Advisor is a web-based tool that features interactive application wizards and a dynamic
product selector.

Reference Manual

The .MX SULP Applications Processor Reference Manual contains a comprehensive description of
the structure and function (operation) of the SoC.

Data Sheet

The Data Sheet includes electrical characteristics and signal connections.

Chip Errata

The chip mask set errata provides additional or corrective information for a particular device mask set.

Package drawing

Package dimensions are provided in the data sheet.

i.MX 8ULP Applications Processor—Industrial Products, Rev. 1, 09/2023
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i.MX 8ULP modules list

1 i.MX 8ULP modules list

The i.MX 8ULP applications processor contains a variety of digital and analog modules.

In the Domain column in this table:
» APD = Application Power or A35 Domain (primarily controlled by the Cortex-A35 core)
* RTD = Real-Time or M33 Domain (primarily controlled by the Cortex-M33 core)
* LPAVD/Flex = Low Power Audio Video domain
» DSPD: DSP Processor Domain

Module Domain Description

Memories and memory controllers

SRAM1 LPAVD An AXI RAM Controller (RAMC), which acts as an interface between
the AXI bus and RAM, is used on each SRAM connected to the NIC
crossbar.

SSRAM RTD 768KB of System Memory shared between M33, Fusion and other

Masters. SSRAM is divided into multiple partitions. System software
will determine how each partition is utilized and CPU/Master controlling
that partition. Fusion and M33 accesses these partition via dedicated
tightly couple memory buses (TCM), with zero wait-state. There is also
backdoor port that allows M33 DMA and other bus masters in the SoC
to access this memory.

XCACHE RTD The AHB Cache Controller (CAC) is a processor-local Level 1 (L1)
bus cache controller for use with cores using AMBA-AHB input/output
buses. It is optimized for minimum RunIDD (dynamic power).

LPDDR4C APD, LPAVD The LPDDR Controller is a configurable DDR controller that provides
interface to 32-bit LPDDR3, LPDDR4 and LPDDR4x memories. It
supports up to 2 GB DDR memory space. The LDDR4C includes

a DFl interface to work with PHY. The controller is responsible for
communication with the system through AXIl interface, DDR commands
generation, DDR command optimizations, and read/ write data

path. The PHY performs timing adjustment using special calibration
mechanisms to ensure data capture margin at the supported clock
rate.

FlexSPI0-2 APD, RTD The Flexible Serial Peripheral Interface (FlexSPI) module provides an
interface to various types of serial flash memory. The QSPI interface
allows up to two serial flash connections. It supports 1-bit, 4-bit and
8-bit SPI bus width.

uSDHCO0-2 APD The ultra Secure Digital Host Controller (uUSDHC) provides the
interface between the host system and SD, SDIO or eMMC cards. The
uSDHC acts as a bridge, passing host bus transactions to the cards

by sending commands and performing data accesses to/from the cards
or devices. It handles SD, SDIO and eMMC protocol at transmission
level.

DMA, Bus Fabric and Gaskets

Table continues on the next page...

i.MX 8ULP Applications Processor—Industrial Products, Rev. 1, 09/2023
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i.MX 8ULP modules list

Table continued from the previous page...

Module

Domain

Description

Memories and memory controllers

DMAOQ-2

APD, RTD

Direct Memory Access (DMA) is capable of performing complex data
transfers with minimal intervention from a host processor. Each DMA
module supports 32 DMA channels. The transfer control descriptors for
each of the 32 channels located in system memory.

DMAMUXO0-2

The Direct Memory Access Multiplexer (DMAMUX) module routes
DMA sources, called slots, to any of the supported DMA channels.
On this device, DMAMUX is an integrated component within the DMA
module.

NIC-301

APD

The AMBA Network Interconnect Crossbar (NIC) is a high performance
AMBA-compliant network infrastructure which arbitrates between
multiple AXI or AHB masters to grant access to internal or external
memories or other slave devices. It supports connectivity between
several slave and master ports for parallel processing. It uses a hybrid
round-robin arbitration scheme and contains frequency converters,
data width converters, bus protocol converter, and AXI channel buffers.

AXBS-Lite (XBAR_7x2 and
XBAR_DSP) and AXBS-Full
(AXBS0, AXBS1)

APD, RTD

AHB-Lite Cross Bar Switch (AXBS-Lite) is a crossbar switch module
that arbitrates between multiple AHB masters to grant access to
downstream AHB slave devices. The crossbar enables multiple
masters to connect to slaves and parallel processing.

AHB-PBridge (PBRIDGEO-5)

RTD, APD,
LPAVD

The AHB-Peripheral Bridge (AHB-PBridge) module interfaces an AHB
bus to the peripheral bus. There are 2 AHB-PBridge instances in this
device. Each AHBPBridge module supports 128 IP slots. Each slot
occupies 64 KB of address space.

PortSplitter

The PortSplitter gasket splits an AHB master port to multiple AHB
slave ports based on address decoding.

BME

RTD

The Bit Manipulation Engine (BME) provides hardware support for
atomic read-modify-write memory operations to the peripheral address
space. This architectural capability is also known as "decorated
storage" as it defines a mechanism to provide additional semantics

for load and store operations to memory-mapped peripherals beyond
just the reading and writing of data values to the addressed memory
locations.

Multicore peripherals

MUO-3

RTD, LPAVD,
and DSPD

Messaging Unit (MU) is a shared peripheral with a 32-bit IP bus
interface and interrupt request signals to each host processor. The
MU exposes a set of registers to each processor which facilitate
inter-processor communication via 32-bit words, interrupts and flags.
Interrupts may be independently masked by each processor to allow
polled- mode operation. The uPower subsystem also contains 2
instances of MU module.

SEMA42_0-2

APD, RTD, and
LPAVD

The Hardware Semaphore (SEMA42) module provides the hardware
support needed in multicore systems for implementing semaphores

Table continues on the next page...
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i.MX 8ULP modules list

Table continued from the previous page...

Module

Domain

Description

Memories and memory controllers

and provide a simple mechanism to achieve "lock/unlock" operations
via a single write access.

XRDC

RTD

The Extended Resource Domain Controller (XRDC) provides an
integrated, scalable architectural framework for access control, system
memory protection and peripheral isolation. It allows software to
assign chip resources (like processor cores, non-core bus masters,
memory regions and slave peripherals) to processing domains, to
support enforcement of robust operational environments. The XRDC
implementation is distributed across multiple submodules instantiated
throughout the device.

MGR

RTD

The XRDC Manager (MGR) submodule coordinates all programming
model reads and writes.

MDAC

APD, RTD

The XRDC Master Domain Assignment Controller (MDAC) submodule
handles resource assignments and generation of the domain
identifiers.

MRC

APD, RTD

The XRDC Memory Region Controller (MRC) submodule implements
the access controls for slave memories based on the pre-programmed
region descriptor registers

PAC

APD, RTD

The XRDC Peripheral Access Controller (PAC) implements the access
controls for slave peripherals based on the pre-programmed domain
access control registers.

TRDC

RTD

The Trusted Resource Domain Controller (TRDC) provides an
integrated, scalable architectural framework for access control, system
memory protection and peripheral isolation. It allows software to assign
chip resources including processor cores, hon-core bus masters,
memory regions and slave peripherals to processing domains to
support enforcement of robust operational environments.

Connectivity and communications

SAIO-7 APD, RTD The Synchronous Audio Interface (SAl) module implements full-duplex
serial interfaces with frame synchronization such as 12S, AC97, and
CODEC/DSP interfaces.

LPI2CO-7 APD, RTD The Low Power Inter-Integrated Circuit (LP12C) module implements an
efficient interface to an 12C bus as a master. The LPI2C can continue
operating while the processor is in stop mode provided an appropriate
peripheral clock is available.This module is designed for low CPU
overhead with DMA offloading of FIFO register accesses.

13C0-2 APD, RTD I3C Master/Slave interface. Supports DDR.

ENET APD 10M/100M Ethernet Controller (ENET).

FlexCAN RTD The FlexCAN module is a communication controller implementing the

CAN protocol according to the ISO 11898-1 standard and CAN 2.0 B
protocol specifications

Table continues on the next page...
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i.MX 8ULP modules list

Table continued from the previous page...

Module

Domain

Description

Memories and memory controllers

LPUARTO-7

APD, RTD

The Low Power Universal Asynchronous Receiver/Transmitter
(LPUART) module provides asynchronous, serial communication
capability with external devices. LPUART supports non-return-to-zero
(NRZ) encoding format and IrDA-compatible infrared (low-speed) SIR
format. The LPUART can continue operating while the processor is

in stop mode if an appropriate peripheral clock is available. This
module is designed for low CPU overhead with DMA offloading of FIFO
register accesses.

LPSPIO-5

APD, RTD

The Low Power Serial Peripheral Interface (LPSPI) module implements
an efficient interface to a SPI bus as a master and/or a slave. The
LPSPI can continue operating while the processor is in stop mode if an
appropriate peripheral clock is available. This module is designed for
low CPU overhead with DMA off-loading of FIFO register accesses.

USB-OTGO-1, USB-XBAR

APD, RTD

The Universal System Bus On-The-Go (USB-OTG) module is a USB
2.0-compliant implementation. The registers and data structures of this
USB controller are based on the Enhanced Host Controller Interface
Specification for Universal Serial Bus(EHCI). This module can act as

a host, a device or an On-The-Go negotiable host/device on the USB
bus.

USBDCD

APD

The USBDCD module works with the USB transceiver to detect
whether the USB device is attached to a Charging Port, either a
Dedicated Charging Port (DCP) or a Charging Downstream Port
(CDP).

USB-PHY

APD

The Universal System Bus Physical Layer (USB-PHY) macrocell
implements USB physical layer connecting to USB host/device
systems at low-speed, full-speed, and high-speed. USB-PHY provides
a standard UTMI interface for connection to the USB-OTG controller.

FlexlO0-1

APD, RTD

The Flexible Input/Output (FlexlO) module is capable of supporting a
wide range of protocols including, but not limited to: UART, 12C, SPI,
I2S, camera interface, display interface, PWM waveform generation,
etc.

Timers

LPTMRO-1

APD, RTD

The Low Power Timer (LPTMR) module is a 16-bit timer which
operates as real-time interrupt or pulse accumulator. This LPTMR
module can remain functional when the chip is in low power modes,
provided the reference clock to this timer is active.

LPTPMO-8

APD, RTD

The Timer/Pulse Width Modulation Module (LPTPM or TPM) is a multi-
channel timer module that supports input capture, output compare,
and the generation of PWM signals.The counter, compare and capture
registers are clocked by an asynchronous clock that can remain
enabled in low power modes.

Table continues on the next page...
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i.MX 8ULP modules list

Table continued from the previous page...

Module

Domain

Description

Memories and memory controllers

LPITO-1

APD, RTD

Low Power Periodic Interrupt Timer (LPIT) is a multi- channel timer
module that can generate independent pre- trigger and trigger outputs.
These timer channels can operate individually or can be chained
together. The pre- trigger and trigger outputscan be used to trigger
other modules on the device. The LPIT can also operate in low power
modes.

MRT

RTD

The Multi-Rate Timer (MRT) provides a repetitive interrupt timer with
four channels. Each channel can be programmed with an independent
time interval.

TSTMRO-1

APD, RTD

The TSTMR module is a free running incrementing counter that starts
running after system reset de-assertion and can be read at any time by
the software for determining the software ticks. The TSTMR is a 64-bit
clock cycle counter. It runs off the 1 MHz clock and resets on every
system reset. The counter only stops when the clock to the TSTMR is
disabled.

WDOGO0-8

APD, DSPD, RTD
and LPAVD

The Watchdog Timer (WDOG) module keeps a watch on the system
functioning and resets it in case of its failure. Reasons for failure
include run-away software code and the stoppage of the system clock
that in a safety critical system can lead to serious consequences.

In such cases, the WDOG brings the system into a safe state

of operation.The WDOG monitors the operation of the system by
expecting periodic communication from the software, generally known
as servicing orrefreshing the WDOG. If this periodic refreshing does
not occur, the WDOG resets the system. There are two instances

of WDOG in the uPower subsystem and two instances within the
EdgelLock secure enclave subsystem.

EWM

RTD

The External Watchdog Monitor (EWM) module is designed to monitor
external circuits, as well as the software flow. This provides a back-up
mechanism to the internal WDOG that can reset the system. The EWM
differs from the internal WDOG in that it does not reset the system. The
EWM, if allowed to time-out, provides an independent trigger pin that
when asserted resets or places an external circuit into a safe mode.

Graphic Processor Human Machine Interfaces

GPU-3D LPAVD Verisilicon GCNanoUltra3.1 supports Open GL ES 3.1, Vulkan 1.3,
Open CL 3.0 and Open VG1.1

GPU-2D LPAVD GPU-2D supports user interface rendering and performs functions like
blending, filtering, rotation, overlay, resizing, transparency, and other
dynamic effects.

MIPI DSI Controller LPAVD The MIPI Display Serial Interface Controller (DSI Controller) is

responsible for serializing display data from the GPU. Data can come
from either the GPU or the processor/DMA controller.

Table continues on the next page...
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Module

Domain

Description

Memories and memory controllers

MIPI-CSI-2 Controller

LPAVD

MIPI Camera Serial Interface (MIPI-CSI-2) is a dual lane interface that
supports up to 1500 Mbps.

MIPI D-PHY

LPAVD

Both MPI-DSI (4-lane) and MIPI-CSI-2 (2-lane) use MIPI Display
Physical Layer (D-PHY).

LCDIF/DCNano

LPAVD

The DCNano (from Verisilicon) is a general purpose display controller
used to drive a wide range of display devices varying in size and
capabilities.

SPDIF

LPAVD

The Sony/Philips Digital Interface (SPDIF) audio block is a stereo
transceiver that allows the processor to receive and transmit digital
audio. The SPDIF transceiver allows the handling of both SPDIF
channel status (CS) and User(U) data and includes a frequency
measurement block that allows the precise measurement of an
incoming sampling frequency.

PDM/MICFIL

LPAVD, DSPD

PDM Microphone Interface (DMIC) allows connection of MEMS digital
microphones with PDM output to the MCU. The interface can support

from 1 to 16 microphones, using up to 8 input data lines and one clock
line.

PXP

LPAVD

Pixel Pipeline interface to process graphics buffers composite video
and graphics data before sending to an display.

EPDC

LPAVD

The Electrophoretic Display Controller(EPDC) is a feature-rich, low
power and high performance direct drive active matrix EPD controller.
It is specifically designed to drive EsINK™ EPD panels supporting a
wide variety of TFT backplanes.

ISI

LPAVD

The Image Sensing Interface (I1SI) module interfaces 1 pixel link source
to obtain the image data for processing in its pipeline channels.

Analog

ADCO-1

RTD

Analog to Digital Converter (ADC) is a 12-bit resolution, successive
approximation analog to digital converter. The ADC module supports
up to 16 single-ended external analog inputs. It outputs 12-bit, 10-bit,
or 8-bit digital signal in right-justified unsigned format.

DACO-1

RTD

Digital to Analog Converter (DAC) is the 12-bit resolution digital-to-
analog converters with programmable reference generator output. The
output of the DAC can be placed on an external pin or set as one of the
inputs to the analog comparator or ADC.

CMPO-1

RTD

The Comparator (CMP) module provides a circuit for comparing two
analog input voltages. The comparator circuit is designed to operate
across the full range of the supply voltage (rail to rail operation).

Security

CAAM

APD

Cryptographic Acceleration and Assurance Module (CAAM) is an multi-
function accelerator that supports the cryptographic functions common

Table continues on the next page...
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Table continued from the previous page...

Module

Domain

Description

Memories and memory controllers

in many security protocols. This includes AES128, AES256, DES,
3DES, SHA1, SHA224, SHA256, and a random number generator with
a true entropic seed. CAAM includes a DMA engine that is descriptor
based to reduce processor-accelerator interaction. Security feature
clear keys and memories when on-chip security monitor detects
tampering. The Secure RAM is implemented and provides secure
storage of sensitive information both in on-chip RAM and in off-chip,
nonvolatile memory.

Edgel.ock secure enclave
(ELke)

RTD

RISC-V based Root of Trust. Part of M33 domain.It includes dedicated
ROM that authenticates any FW images via Advanced HAB(AHAB).
ELke also moderates any Read/writes to the fuses apart from crypto
accelerators.

CRC'

RTD

The Cyclic Redundancy Check (CRC) module is a hardware CRC
generator circuit using 16/32-bit shift register. The CRC module
supports error detection for all single, double, odd, and most multi-
bits errors, programmable initial seed value, and optional feature to
transpose input data and CRC result via transpose register.

OTFAD?

RTD

The On-The-Fly AES Decryption (OTFAD) module provides an
advanced hardware implementation that minimizes any incremental
cycles of latency introduced by the decryption in the overall external
memory access time. The OTFAD engine also includes complete
hardware support for a standard AES key unwrap mechanism to
decrypt a key BLOB data instruction containing the parameters needed
for up to 4 unique AES contexts.

Debug and Test

DAP

RTD

Debug Port Access (DAP) provides debugger access to on- chip
system resources via the SWJ-DP port. The DAP provides internal
system access to A35 Debug Port, M33 Debug Port, System Bus,
JTAG controller, and SoC Control and Status. TheDAP also enables
system access to CoreSight debug subsystem through the APBIC port.

CT™M

RTD

Cross Trigger Matrix (CTM) is a component of the Embedded Cross
Trigger (ECT), which is key in the multi- core debug strategy. The CTM
receives signals from various sources (i.e. cores and peripherals) and
propagates or routes them to thedifferent debug resources of the SoC.
Those debug resources can include time stamping capability, real-time
trace, triggers and debug interrupts.

ETF

RTD

The Embedded Trace FIFO (ETF) consists of a formatter, control, and
the trace RAM. It is a configuration of the Trace Memory Controller
(TMC). The ETF will have a memory size of 16Kbytes. The ETF and
associated memory should be connectedin the system such that it will
retain the information though a warm or cold reset of the system. This
is to allow for debug information to be retained for debugging problems
that may arise and cause a reset of the system.

Table continues on the next page...
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Description

Memories and memory controllers

ETR

RTD

The ETR is a trace sink that redirects the trace stream onto the AXI
bus to external storage. It can utilize a single contiguous region or a
scattered allocation of blocks for a circular buffer. Reading of the AXI
based trace buffer can either be done directly over AXI from a normal
bus master. The ETR is a configuration option of the TMC as is the
ETF.

FUNL

RTD

The Trace Funnel (FUNL) is used when there is more than one trace
source. The Trace Funnel combines multiple trace stream onto a single
ATB bus. The Trace Funnel includes an arbiter that determines the
priority of the ATB inputs.

Replicator

RTD

The Trace Replicator (Replicator) enables two trace sinks (TPIU and
TMC) to be wired together and receive ATB trace data from the
same trace source. It takes incoming data from a single source and
replicates it to two master ports.

TPIU

RTD

Trace Port Interface Unit (TPIU) acts as a bridge between on-chip
trace data, ID distinguishable, and a TPA. It receives ATB trace data
and sends it off chip via Arm’s standard trace interface. The TPIU
includes ATB interface, APB interface,Formatter, Asychronous FIFO,
Register bank, Trace out serializer, and a Pattern generator.

SWO

RTD

Single Wire Output (SWO) is a trace data drain that acts as bridge
between the on-chip trace data to a data stream that is captured by
the Trace Port Analyzer. It is a TPIU-like device that supports a limited
subset of the full TPIU functionality for asimple debug solution.

TimeStamp Components

The timestamp components generate and distribute a consistent
timestamp value for multiple processors and other blocks in a SoC.
[revisit]

JTAGC

RTD

Joint Test Action Group Controller (JTAGC) provides the means to
test chip functionality and connectivity while remaining transparent
to system logic when not in test mode. Testing is performed via

a boundary scan technique, as defined in the IEEE 1149.1-2001
standard

Clock Sources and Control

CGCO0-2

RTD, APD,
LPAVD

The System Clock Generation (SCG) module is responsible for clock
generation and distribution across this device. Functions performed

by the SCG include: clock reference selection, generation of clock
used to derive processor, system, peripheral bus and external memory
interface clocks; source selection for peripheral clocks; and, control of
power saving clock gating mode.

PCCO0-5

RTD, APD

The Peripheral Clock Control (PCC) module is responsible for clock
selection, optional division and clock gating mode for peripherals in
their respected power domain.

Table continues on the next page...
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Memories and memory controllers

RTC OSC

The Real Time Clock Oscillator (RTC OSC) module provides the clock
source for the Real-Time Clock module. The RTC OSC module, in
conjunction with an external crystal, generates a 32.768 kHz reference
clock for the RTC.

SYS OSC

The System Oscillator (SYS OSC) module is a crystal oscillator.

The SYS OSC, in conjunction with an external crystal or resonator,
generates a reference clock for this device. It also supports optionally
external input bypass clock from EXTAL signal directly.

USB PLL

USB Phase Locked Loop (USB PLL) is embedded in the USB
transceiver block. This PLL allows an exact 480 MHz to be generated
from a supported reference clock of 24 MHz. The output of this PLL
is primarily used for PLL operation. The USB PLL clock is also made
available as a clock source for other peripherals in the SoC.

Fixed-Freq PLL (PLLO)

The Fixed-freq PLL is the same as the USB PLL . In addition to

the main clock output, this PLL also includes 4 Phase Fractional
Dividers (PFDs) that can generate other clock frequencies. There is
one instance of the Fixed-freq PLL (PLLO) provides clocks for M4 core
and buses and peripherals in the Realtime domains.

Frac-N PLL (PLL1-3)

The Fractional-N (Frac-N) PLL can generate an output clock of 528
MHz from a supported reference clock. In addition to the main clock
output, this PLL also includes up to 4 Phase Fractional Dividers (PFDs)
that can generate other clock frequencies. This PLL also supports
tunnable clock for audio applications.

AV Frac-N-PLL

1.2 GHz Fractional PLL

192 MHz FRO Low Power IRC with tuning logic to generate 192 MHz. System
defaults to FRO for as initial boot clock.
LPO (1 MHz) The Internal Reference Clock (1 MHz) module is an internal oscillator

that can generate a reference clock of 1 MHz. The LPO clock is
enabled in all modes of operation, including all low power modes.

Power Management

Micro-Power (uPower)

RTD, APD

Dedicated RISC-V based Power management and control block.
Allows DVFS via dedicated processor monitors and control logic.

Digital PMC

The Digital PMC module allows user software to control power modes
of the chip and to optimize power consumption for the level of
functionality needed. There are two instances of Digital PMC on this
device, one for each main power domain. It is a part of micro-Power
subsystem.

Analog PMC

The Analog PMC consists of voltage/current references, core logic
supply regulators, memory supply regulators, Back and Forward
Biasing regulators, monitors and power switches, etc. There are three

Table continues on the next page...
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Memories and memory controllers

Analog PMC subsystems in 8ULP, one associated with the M33 power
domain, one with LPAV and the other with the A35 power domain.

System Control

RMCO-1

Reset Mode Controller (RMC) implements reset modes and reset
functions of the chip.

CMCO0-2

APD, RTD,
LPAVD

The Real Time Domain Core Mode Controller (CMCO) is responsible
for sequencing the M33 CPU and associated logic through the different
operating modes. The Application Domain Core Mode Controller
(CMC1) is responsible for sequencing the A35 CPU cluster and
associated logic through the different operating modes. CMC2 is the
CMC instance in the low-power audio video domain (LPAV), which is a
slave domain without internal ARM Core. Its Low Power Modes, Clock
Gate Modes and reset follows the Master Domain, either Real-time or
Application domain.

WUUO0-1

APD, RTD

The Low-Leakage Wake-Up Unit (LLWU) module allows user to select
up to 32 external pin sources and up to 8 internal modules as a
wakeup source from low-leakage power modes. Also known as LLWU.

wiIC

The Wakeup Interrupt Controller (WIC) module is capable of interrupt
detection and wake up a processor when it is in low power mode.

WKPUO-1

RTD, APD

Wakeup Unit (WKPU) module is capable of interrupt detection and
wake a Cortex-A processor when it is in low power mode. There is one
WKPU instance for each A35 Core on i.MX 8ULP.

IOMUXCO0-2

APD, RTD

The Input/Output Multiplexing Controller (IOMUXC) enables the chip to
share one pad for multiple signals from different peripheral interfaces.
This pad sharing mechanism is done by multiplexing the pad's

input and output signals. ThelOMUXC also controls the pads setting
parameters and digital filter functions of the pad. In addition, the
IOMUXC controls input multiplexing logic for input signals multiplexed
at multiple locations

SIM0-2

APD, RTD,
LPAVD

The System Integration Module (SIM) provides system control and chip
configuration registers. The SIM may include the TSTMR module.

TRGMUXO0-1

APD, RTD

Peripheral Trigger Multiplexing (TRGMUX)

RGPI02P0-1

RTD, APD

The Rapid General-Purpose Input and Output with 2 Ports (RGPIO2P)
is similar to the RGPIO module, except it has an AHB-lite port, in
addition to the IPS port, for faster access.

OCOTP_CTRL

The On-Chip One-Time-Programmable Controller (OCOTP_CTRL)
module provides an interface for reading, programming and/or
overriding identification andcontrol information stored in on-chip fuse
elements. The module supports electrically-programmable poly fuses.
The OCOTP_CTRL also provides a set of volatile software-accessible

Table continues on the next page...
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Table continued from the previous page...

Module Domain Description

Memories and memory controllers

signals which can be used for software control of hardware elements,
not requiring non-volatility.

Co-Processors

PowerQuad RTD PowerQuad is a Digital Signal Co-Processing companion to a Cortex-
M v8M CPU core. It can be accessed via Co-processor interface
provided by the Cortex CPU, and via AHB address space.

CASPER RTD The Cryptographic Accelerator and Signaling Processing Engine
with RAM-sharing (CASPER) peripheral provides acceleration of
asymmetric cryptographic algorithms as well as optionally of certain
signal processing algorithms.

1. Only available in EdgeLock secure enclave document
2. Only available in security RM

2 Specifications

NOTE
» All the specifications/values contained in the subsequent sections of this document are preliminary and
subject to change.

» Any reference to VDD or VDD throughout the document corresponds to VDD_DIGO, VDD_DIG1 or
VDD_DIG2, depending on where the module resides physically.

2.1 Application domain (implementing Arm Cortex-A35)

Application domain is built around a dual core Cortex-A35 cluster optimized for 800 MHz operation for Linux based applications.
The Application domain has several different power islands where each island is optimized for idle, low power idle and suspend
modes. The i.MX 8ULP processor provides a 32-bit LPDDR3, LPDDR4, and LPDDR4X memory interface and a number of other
interfaces for connecting peripherals, such as WLAN, Bluetooth™, GPS, and displays.

2.1.1 Memory system—application domain

2.1.1.1 Internal memory (application domain)
« SRAMO (64KB)
* SRAM2 (256 KB shared with L2 Cache)

2112 eMMC
eMMC is a managed NAND device.

2.1.2 Peripherals—application domain

2.1.2.1 Security—application domain

The following section provides detail about the security modules.

i.MX 8ULP Applications Processor—Industrial Products, Rev. 1, 09/2023
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2.1.2.1.1 True Random Number Generator (TRNG)

The TRNG module is used to generate high quality, cryptographically secure, random data. The TRNG module is capable of
generating its own entropy using an integrated ring oscillator. In addition, the module’s Pseudo-Random Number Generator
(PRNG) provides accelerated processing of pseudo-random data.

2.1.2.1.2 Real-Time Clock (RTC)

The RTC module provides 64-bit monotonic counter with roll-over protection, 32-bit seconds counter with roll-over protection and
32-bit alarm. This timer module is extremely low power that allows it to operate on a backup power supply when the main power
supply is cut off. The RTC remains functional in all low power modes and can generate an interrupt to exit any low power mode.

2.1.2.1.3 Battery-Backed secure module (BBSM)

The Battery-Backed Security Module (BBSM) serves as nonvolatile security logic and storage for Edgelock secure enclave. See
S400 Reference Manual for BBSM chapter.

The following table shows the 0sc32 specs of this module.

Symbol Parameter Min Typ Max Unit
fosc_lo Oscillator crystal - 32.768 - kHz
Vec_extal32 Externally 0.7 - VDD_VBAT18_CA \Y,
provided input P
clock amplitude

2.1.2.2 Timers—application domain
The i.MX 8ULP Application Domain implements the following timers:
» Low Power Periodic Interrupt Timer (LPIT)
» Timer/PWM Module (LPTPM)
» External Watchdog Monitor(EWM)
* Time stamp timer module (TSTMR)
* Watchdog Timer (WDOG)
* Multirate Timer (MRT)
See i.MX 8ULP modules list.

2.1.2.3 Connectivity and communications—applications domain
The i.MX 8ULP Application Domain implements the following connectivity and communications peripherals:
» Secure Digital (SD) Interface via the uSDHC
* Low Power Universal Asynchronous Receiver/Transmitter (LPUART)
» Low Power Inter-Integrated Circuit (LP12C)
» Low Power Serial Peripheral Interface (LPSPI)
» Universal System Bus On-The-Go (USB-OTG)
* Improved Inter-Integrated Circuit Interface (13C)
» Flexible Serial Peripheral Interface (FlexSPI)
» 10/100 Mpbs Ethernet Controller (ENET)

i.MX 8ULP Applications Processor—Industrial Products, Rev. 1, 09/2023
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 Flexible Input/Output (FlexIO)

See the i.MX 8ULP modules list for more details.
2.2 Peripherals—low power audio video (LPAV) domain

2.2.1 Graphics processor and human machine interfaces
The i.MX 8ULP Application Domain implements the following graphics processor human machine interfaces:
» 3D graphics processing unit (GPU-3D)
» 2D graphics processing unit (GPU-2D)
* MIPI Display Serial Interface Controller (MIPI DSI)
« DCNano Display Controller
» Pixel Pipeline interface (PXP)
* MIPI Camera Serial Interface (MIPI-CSI)
» The Electrophoretic Display Controller (EPDC)
 HiFi4 DSP

See the i.MX 8ULP modules list for more details.

2.3 Real-time domain (implementing Arm Cortex-M33)

The real-time domain is built around an Arm Cortex-M33 processor that contains a floating-point unit and is optimized for lowest
possible leakage.

2.3.1 Fusion DSP domain

Fusion DSP is part of real-time domain (RTD) and runs at the same core voltage as CM33. Similar to LPAV domain, this is also
considered a slave domain and does not have its own power modes but follows M33. This domain comes up as "disabled" until
it is explicitly enabled by M33 during boot.

2.3.2 Memory system—real-time domain

2.3.21 Internal memory—real-time domain

The real-time domain contains 768 KB of SRAM. Each sub-block can be power-gated under software control to optimize
power consumption.

2.3.3 Peripherals—real-time domain

2.3.3.1 Analog—real-time domain

The i.MX 8ULP Real-Time Domain implements the following analog peripherals:
» 12-bit Analog to Digital Converter
» 12-bit Digital to Analog Converter
» Comparators

See i.MX 8ULP modules list for more details.

2.3.3.2 Connectivity and communications—real-time domain

The i.MX 8ULP Real-Time Domain implements the following connectivity and communications peripherals:
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» Low Power Universal Asynchronous Receiver/Transmitter (LPUART)
* Low Power Inter-Integrated Circuit (LP12C)

» Low Power Serial Peripheral Interface (LPSPI)

» Rapid General-Purpose Input and Output with 2 Ports (RGPIO2P)
 Flexible Input/Output (FlexIO)

 Flexible Controlled Area Network (FlexCAN)

See the i.MX 8ULP modules list for more details.

3 System control modules

3.1 JTAG—system control

Joint Test Action Group Controller (JTAGC) provides the means to test chip functionality and connectivity while remaining
transparent to system logic when not in test mode. Testing is performed via a boundary scan technique, as defined in the IEEE
1149.1-2001 standard.

3.2 JTAG device identification register

The device identification register (Device_ID) is 32-bit length register which provides component identification information. For
more details, see the device identification register section of i.MX 8ULP Applications Processor Reference Manual for details. This
table shows the Device_ID fields for each i.MX 8ULP silicon revision.

Table 4. JTAG device identification register information

Silicon Revision Version (4 MSBs) Part Number Manufacturer Identity IEEE 1149.1
Requirement (LSB)
A2 0001 1000100011101000 00000001110 1

The contents of the Device_ID register are also mirrored in a SIM register called MIRROR_OF_JTAG_ID_REG
(address:2802_A010). See the i.MX8ULPRM for details.

3.3 Oscillators and PLLs

3.3.1 System oscillator (SYS OSC)

The system oscillator (SYS OSC) is a crystal oscillator. The SYS OSC, in conjunction with an external crystal or resonator,
generates a reference clock for this chip. It also provides the option for external input bypass clock from the EXTAL signal directly.

3.3.2 Real-Time Clock Oscillator (RTC OSC)

The RTC OSC module provides the clock source for the Real-Time Clock module. The RTC OSC module, in conjunction with an
external crystal, generates a 32.768 kHz reference clock for the RTC.

3.3.3 192 MHz Free-Running Oscillator (FRO)

Low Power internal reference clock (IRC) with tuning logic to generate 192 MHz. System defaults to FRO for as initial boot clock.
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3.3.4 1 MHz Low-Power Oscillator (LPO)

The Internal Reference Clock (1 MHz) module is an internal oscillator that can generate a reference clock of 1 MHz. The LPO clock
is enabled in all modes of operation, including all low power modes.

3.3.5 USBPLL

The USB PLL is embedded in the USB transceiver block. This PLL allows an exact 480 MHz to be generated from a supported
reference clock of 24 MHz. The output of this PLL is primarily used for USB operations on USB-OTGO. The USB PLL clock is also
made available as a clock source for other peripherals on the device.

3.3.6 Fixed Frequency PLL (Fixed-freq PLL)

In addition to the main clock output, this PLL also includes 4 Phase Fractional Dividers (PFDs) that can generate other clock
frequencies. There is one instance of the Fixed-freq PLL (PLLO), which provides clocks for the M33 core, buses, and peripherals
in the real-time domain.

3.3.7 Fractional-N PLL (FracN PLL)

The Fractional-N (Frac-N) PLL can generate an output clock 528 MHz from a supported reference clock. In addition to the main
clock output, this PLL also includes up to four Phase Fractional Dividers (PFDs) that can generate other clock frequencies. This
PLL also supports a tunable clock for audio applications.

3.4 Power Management
The i.MX 8ULP implements multiple options minimizing application power consumption:

» On chip power management including regulators, drivers and switches for flexible power supplies, efficient power
consumption and short wake up time

» Multiple power domains and ultra-low power modes allow flexible power saving
» Voltage and frequency scaling in dynamic operating modes

» Software-controlled clock gating for cores and peripherals

3.4.1 Digital PMC

The digital PMC module allows user software to control power modes and of the chip and to optimize power consumption for the
level of functionality needed. There are two instances of digital PMC on this chip, one for each main power domain.

3.4.2 Analog power management controller (Analog PMC)

The Analog PMC consists of voltage/current references, core logic supply regulators, memory supply regulators, back and forward
biasing regulators, monitors and power switches, etc. There are two Analog PMC subsystems, one associated with the M33 power
domain and the other with the A35 power domain.

Table 5. Analog PMC rise and fall trip point specifications

i.MX 8ULP Applications Processor—Industrial Products, Rev. 1, 09/2023

Table continues on the next page...

Rise Fall
Fuse setting | Min Typ Max Min Typ Max
LVD1 0x3 0.805 0.825 0.845 0.78 0.8 0.82
LVD2 0x7 0.908 0.928 0.948 0.88 0.9 0.92
LVD3 0x7 0.98 0.928 0.948 0.88 0.9 0.92
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Table 5. Analog PMC rise and fall trip point specifications (continued)

Rise Fall
Fuse setting | Min Typ Max Min Typ Max
HVD1 1.232 1.252 1.272 1.209 1.229 1.249
HVD2 1.232 1.252 1.272 1.209 1.229 1.249
HVD3 1.232 1.252 1.272 1.209 1.229 1.249

4 System specifications

4.1 Ratings

4.1.1 Thermal handling ratings

Symbol Description Min. Max. Unit Notes
Tste Storage temperature -55 150 °C 1
Tspr Solder temperature, lead-free — 260 °C 2

1. Determined according to JEDEC Standard JESD22-A103, High Temperature Storage Life.
2. Determined according to IPC/JEDEC Standard J-STD-020, Moisture/Reflow Sensitivity Classification for Nonhermetic
Solid State Surface Mount Devices.

4.1.2 Moisture handling ratings

Symbol Description Min. Max. Unit Notes

MSL Moisture sensitivity level — 3 — L

1. Determined according to IPC/JEDEC Standard J-STD-020, Moisture/Reflow Sensitivity Classification for Nonhermetic
Solid State Surface Mount Devices.

4.1.3 ESD handling ratings

Symbol Description Min. Max. Unit Notes
Vuswm Electrostatic discharge voltage, human body model -1000 +1000 \Y, 1
Veoum Electrostatic discharge voltage, charged-device model -250 +250 \Y, 2

1. Determined according to JEDEC Standard JS-001, JOINT JEDEC/ESDA STANDARD FOR ELECTROSTATIC
DISCHARGE SENSITIVITY TEST - HUMAN BODY MODEL (HBM) - COMPONENT LEVEL.

2. Determined according to JEDEC Standard JS-002, ESDA/JEDEC JOINT STANDARD FOR ELECTROSTATIC
DISCHARGE SENSITIVITY TESTING — CHARGED DEVICE MODEL (CDM) - DEVICE LEVEL.
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4.1.4 Absolute maximum ratings

CAUTION

System specifications

Stresses beyond those listed under this table may cause permanent damage to the device. These are stress
ratings only. Functional operation of the device at these or any other conditions beyond those indicated under

“recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for extended

periods may affect device reliability.

NOTE

Any reference to VDD or Vpp throughout the document corresponds to VDD_DIGO, VDD_DIG1 or VDD_DIG2,
depending on where the module resides physically.

Table 6. Absolute maximum ratings

Table continues on the next page...

i.MX 8ULP Applications Processor—Industrial Products, Rev. 1, 09/2023

Parameter Description Symbol Min Max Unit
BBSM domain LDO supply input VDD_VBAT42 -0.3 4.5 \Y,
M33/A35 PMC and PMC IO supply input VDD_PMC18 -0.3 1.98 \%
1.8V 10 supply reference and A35 supply reference input VDD18_IOREF_1/2 -0.3 1.98 \%
Real-time domain LDO and internal memory LDO supply VDD_PMC18_DIGO 1.14 1.89 \Y,
input

Real-time domain core (CM33) and logic supply input VDD_DIGO -0.3 1.155 \Y
Application domain core (CA35) and logic supply inputs VDD_DIG1 -0.3 1.155 \%
GPIO Port A supply input VDD_PTA -0.3 3.96 V
GPIO Port B supply input VDD_PTB -0.3 1.98 Vv
GPIO Port C supply input VDD_PTC -0.3 3.96 \Y,
GPIO Port D supply input VDD_PTD -0.3 3.96 \Y
GPIO Port E supply input VDD_PTE -0.3 3.96 \Y,
GPIO Port F supply input VDD_PTF -0.3 3.96 \Y,
DDR /O supply input (output driver) VDDQ_DDR -0.3 1.2 \%
DDR pre-driver supply input VDDQX_DDR -0.3 1.2 \%
I/O supply for CKE and RESET_N pads. VDDQX_AO_DDR -0.3 1.2 \%
PLL 1.0 V supply VDD_DDR_PLL -0.3 1.1 \
MIPI DSI 1.1V supply input VDD_DSI11 -0.3 1.155 \
MIPI DSI 1.8V supply input VDD_DSI18 -0.3 1.98 \Y
USB PHY 3.3V supply input VDD_USB33 -0.3 3.6 \Y
USB PHY 1.8V supply input VDD_USB18 -0.3 1.98 \Y
USBO0 VBUS detection USBO_VBUS_DETECT -0.3 5.6 \Y
USB1 VBUS detection USB1_VBUS_DETECT -0.3 5.6 \Y
PLL analog supply input VDD_PLL18 -0.3 1.98 \Y,
ADC high reference supply input VREFH_ANA18 -0.3 1.98 \Y,
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Table 6. Absolute maximum ratings (continued)

System specifications

Parameter Description Symbol Min Max Unit
ADC analog and 10 1.8V supply input VDD_ANA18 -0.3 1.98 \%
ADC analog and 10 3.3V or 1.8V supply input VDD_ANA33 -0.3 3.96 V
4.1.5 Recommended operating conditions—system
Table 7. Recommended operating conditions!
Symbol Description Conditions Min Typ Max | Units
BBSM (Always On) Domain Supply Voltage Requirements
VDD_VBAT42 BBSM domain LDO supply input — 24 3.0 45
VDD_VBAT18_CAP BBSM domain LDO output — — 1.8 —
Real Time Domain (M33 domain) Supply Voltage Requirements
VDD_PMC18 M33/A35 PMC and PMC 1O supply — 1.71 1.8 1.89 \Y
input
VDD_FUSE18 eFuse supply input — 1.71 1.8 1.9
VDD18_IOREF_1 1.8V 10 supply reference and A35 — 1.71 1.8 1.89
supply reference input
VDD18_IOREF_2 1.8V 10 supply reference and A35 — 1.71 1.8 1.89 \Y
supply reference input
VDD_PMC18_DIG0?2 M33 domain LDO supply input — 1.14 1.2 1.89
VDD_PMC11_DIG0O_CAP3 M33 domain LDO supply output — 0.65 — 1.1
Real Time Domain (M33 domain) PMC 0 Register Configuration Requirements
<PMC register for Active PMCO Active mode LDO Active mode 1.0 — 1.15 \Y
Mode> configuration requirement AFBB*=VDD
<PMC register for Active PMCO Active mode LDO Bypass Active mode 1.0 — 1.15 \%
Mode> AFBB=VDD
<PMC register for Active PMCO Active mode LDO Active mode | 0.9 — 1.15 \Y
Mode> configuration requirement ARBB%=1.3V
<PMC register for Active PMCO Active mode LDO Bypass Active mode 0.9 — 1.15 \%
Mode> ARBB=1.3V
<PMC register for Sleep PMCO Sleep Mode Sleep mode 1.0 _ 1.15 Vv
Mode> AFBB=VDD
<PMC register for Deep PMCO Deep Sleep Mode Deep Sleep | 0.65 — — \%
Sleep Mode> mode
RBB6=Option
al
<PMC register for Power PMCO Power Down Mode Power Down | 0.65 — — \Y
Down Mode> mode
Table continues on the next page...
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System specifications

Table 7. Recommended operating conditions! (continued)

Symbol Description Conditions Min Typ Max | Units
RBB=Enable
d
RDIGO External board routing impedance — — — 50 mQ
from VDD_PMC11_DIGO_CAP to
VvDD_DIGO

Application Domain (A35 domain) Supply Voltage Requirements

VDD_DIG17 Application domain core (CA35) and | Active mode 1.0 — 1.15 \Y
VDD DSI118 logic supply inputs AFBB=VDD
MIPI DSI 1.1V supply input Sleep mode 1.0 — 1.15 \Y
AFBB=VDD
Deep Sleep | 0.65 — — \%
mode
RBB=Optiona
I
Power Down | 0.65 — — \%
mode
RBB=Enable
d
GPIO Supplies
VDD_PTA?®:10 FSGPIO Port A supply input (low — 1.71 1.8 1.98 \%
voltage range)
FSGPIO Port A supply input (high — 3.0 3.3 3.6 \Y
voltage range)
FSGPIO Port A supply input — 1.71 1.98 \Y
(continuous voltage range, derated2)
FSGPIO Port A supply input — 1.98 2.7 \%
(continuous voltage range, derated)
FSGPIO Port A supply input — 2.7 3.6 \%
(continuous voltage range, normal)
VDD_PTB FSGPIO Port B supply input (low — 1.71 1.8 1.98 \Y
voltage range)
FSGPIO Port B supply input — 1.71 1.98 \%
(continuous voltage range, derated2)
VDD_PTC STGPIO Port C supply input (low- — 1.65 1.8 1.95 \Y
voltage range)
STGPIO Port C supply input (high — 2.7 3.3 3.6 \Y

voltage range)

Table continues on the next page...
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Table 7. Recommended operating conditions! (continued)

System specifications

RESET_N pads: LPDDR3

Table continues on the next page...

i.MX 8ULP Applications Processor—Industrial Products, Rev. 1, 09/2023

Symbol Description Conditions Min Typ Max | Units
VDD_PTD STGPIO Port D supply input (low- — 1.65 1.8 1.95 \%
voltage range)
STGPIO Port D supply input (high — 2.7 3.3 3.6 \Y
voltage range)
VDD_PTE FSGPIO Port E supply input (low — 1.71 1.8 1.98 \%
voltage range)
FSGPIO Port E supply input (high — 3.0 3.3 3.6 \Y
voltage range)
FSGPIO Port E supply input — 1.71 — 1.98 \%
(continuous voltage range)
FSGPIO Port E supply input — 1.98 — 2.7 \%
(continuous voltage range, derated?2)
FSGPIO Port E supply input — 2.7 — 3.6 \%
(continuous voltage range, derated)
VDD_PTF " FSGPIO Port F supply input (low — 1.71 1.8 1.98 \Y
voltage range, normal)
FSGPIO Port F supply input (high — 3.0 3.3 3.6 \Y
voltage range)
FSGPIO Port F supply input — 1.71 — 1.98 \Y
(continuous voltage range, derated2)
FSGPIO Port F supply input — 1.98 — 2.7 \%
(continuous voltage range, derated)
FSGPIO Port F supply input — 2.7 — 3.6 \Y
(continuous voltage range, normal)
Peripheral/Interface Supplies
VDDQ_DDR DDR 1/O supply input (output driver): — 1.14 1.2 1.3 \%
LPDDR3
DDR 1/O supply input (output driver): — 1.06 1.1 1.17 \%
LPDDR4
DDR 1/O supply input (output driver): — 0.57 0.6 0.65 \%
LPDDR4x
VDDQX_DDR DDR 1/O supply input (pre-driver): — 1.14 1.2 1.3 \Y
LPDDR3
DDR 1/O supply input (pre-driver): — 1.06 1.1 1.17 \Y
LPDDR4
DDR 1/O supply input (pre-driver): — 1.06 11 117 \Y
LPDDR4x
VDDQX_AO_DDR DDR 1/O supply for CKE and — 1.14 1.2 1.3 Y
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Table 7. Recommended operating conditions! (continued)

System specifications

Symbol Description Conditions Min Typ Max | Units
DDR 1/O supply for CKE and — 1.06 1.1 1.17 \%
RESET_N pads: LPDDR4
DDR 1/O supply for CKE and — 1.06 1.1 1.17 \%
RESET_N pads: LPDDR4x
VDD_DDR_PLL DDR PLL 1.0 V supply — 0.65 1.0 1.15 \Y
VDD_DSI11 MIPI DSI 1.1V supply input — 0.8 1.1 1.155 \Y
VDD_DSI18 MIPI DSI 1.8V supply input — 1.71 1.8 1.89 \Y
VDD_CSI1112 MIPI CSI 1.1 V supply input — 0.8 1.1 1.155 \Y,
VDD_CSI18 MIPI CSI 1.8V supply input — 1.71 1.8 1.89 \Y
VDD_USB33 USB PHY 3.3V supply input — 3.0 3.3 3.6 \Y
VDD_USB18 USB PHY 1.8V supply input — 1.71 1.8 1.89 \Y
USBO_VBUS_DETECT USBO0 VBUS detection — 4.0 5.0 5.5 \Y
or
3_014
USB1_VBUS_DETECT USB1 VBUS detection — 5.0 5.5 \Y
Analog Supplies
VDD_PLL18 PLL analog supply input — 1.71 1.8 1.89 \%
VREFH_ANA18 ADC high reference supply input — 1.71 1.8 1.89 \%
VREFL_ANA ADC low reference supply input — 0 0 0 \%
VDD_ANA18 ADC analog and 10 1.8V supply input — 1.71 1.8 1.89 \%
VDD_ANA33 ADC analog and 10 3.3V or 1.8V — 1.71 1.8 0r3.3 3.6 \Y
supply input
1. All supply inputs shown represent the voltage at the package ball.
2. If VDD_PMC18_DIGO is operated at 1.8 V, it should be tied to VDD_PMC18 at the board level.
3. In M33 LDO bypass mode, LDO_EN should be tied to GND. It would be better to add 10k pull down on VDD_PMC18_DIGO
and VDD_PMC11_DIGO_CAP. Also, in LDO bypass mode, VDD_DIGO should be driven by PMIC or external power supply.
In M33 LDO enable mode, LDO_EN should be pulled up to VDD_PMV18. VDD_PMC11_DIGO_CAP should be connected
to VDD_DIGO at the board-level. The voltage observed at VDD_PMC11_DIGO_CAP differs from the from the programmed
voltage on the internal LDO because the sense point for the LDO is on-chip.
4. Asymmetric Forward Body Bias; see the Power Management chapter in i.MX 8ULP Reference Manual for details.
5. Asymmetric Reverse Body Bias; see the Power Management chapter in i.MX 8ULP Reference Manual for details.
6. Reverse Body Bias; see the Power Management chapter in i.MX 8ULP Reference Manual for details.
7. VDD_DIG1 and VDD_DIG2 should be shorted together at the board-level.
8. VDD_DSI11 and VDD_DSI18 should be powered even if MIPI DSl is not used..
9. VDD_PTA must be powered during a power-on reset (POR) for the CMCO Mode register (MR) BOOTCFG and
BOOTMODE field to properly latch the boot configuration and boot mode from the PTA and BOOT_MODE signals.
10. VDD_ANA33 must be shorted to VDD_PTA at the board level.
11. VDD_PTF must be powered during a power-on reset (POR) for the SMC1 Mode register (MR) BOOTCFG field to properly
latch the boot configuration from the PTF signals (GPIO Boot mode).
12. If the MIPI CSl is used, VDD_CSI11 must be connected to VDD_DIG1 at board level. If MIPI CSl is not used, VDD_CSI11
can be connected to ground through a 10KQ resistor.
13. The i.MX 8ULP USB PHY provides two options for reporting VBUS valid back to the USB controller:

» A programmable internal VBUS_VALID comparator (the default option), or
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» An alternate VBUS_VALID_3V detector that will report VBUS valid for voltages above 3 V
14. The i.MX 8ULP USB PHY provides two options for reporting VBUS valid back to the USB controller:

» A programmable internal VBUS_VALID comparator (the default option), or

» An alternate VBUS_VALID_3V detector that will report VBUS valid for voltages above 3 V.

4.1.6 Thermal specifications

4.1.6.1 Thermal operating requirements

Table 8. Thermal operating requirements

System specifications

Symbol Parameter Min. Max. Unit
T Die junction temperature—Industrial - 105 °C
Ta Die ambient temperature—Industrial -40 - °C
4.1.6.2 Thermal attributes
Table 9. Thermal resistance specifications
Rating Board type' Symbol 15x15 mm Package Unit
Value
Junction to Ambient Thermal Four-layer board, 2s2p Raya 21.4 °C/W
Resistance?
Junction-to-Top of Package Four-layer board, 2s2p YT 0.4 °C/W
Thermal Characterization
Parameter 2
Junction to Case Thermal Single-layer board (1S) Rayc 7.1 °C/W
Resistance®

1. Thermal test board meets JEDEC specification for this package (JESD51-9). PCB has 89 thermal vias under the die
shadow area.

2. Determined in accordance to JEDEC JESD51-2A natural convection environment. Thermal resistance data in this report is
solely for a thermal performance comparison of one package to another in a standardized specified environment. It is not
meant to predict the performance of a package in an application-specific environment

3. Junction-to-Case thermal resistance determined using an isothermal cold plate. Case temperature is the surface
temperature of package top side.

NOTE

Non-uniform power was applied on to the die.

4.2 System clocks

421 Clock modules

4.21.1 Oscillator electrical specifications

i.MX 8ULP Applications Processor—Industrial Products, Rev. 1, 09/2023
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4.2.1.1.1 Oscillator DC electrical specifications

Table 10. Oscillator DC electrical specifications

System specifications

Symbol Description Min. Typ. Max. Unit Notes
VextaL | EXTAL input voltage — external clock mode 0 — Vbp \%
ViH Input high voltage — EXTAL pin in external 0.7 x Vpp — Vbp \%
clock mode
Vi Input low voltage — EXTAL pin in external Vss — 0.35xVpp \%
clock mode
Ipp Current consumption (high-gain mode) _ 2 — mA
Current consumption (low-power mode) — 1 — mA
. EXTAL load capacitance — — — !
y XTAL load capacitance — — — !
Re Feedback resistor — low-power — — — MQ 2
mode (HGO=0)
Feedback resistor — high-gain mode (HGO=1) — 1 — MQ
Rs Series resistor — low-power mode (HGO=0) — 0 — Q
Series resistor — high-gain mode (HGO=1)
Vpp3 Peak-to-peak amplitude of oscillation - 0.8 - \
(oscillator mode) — high-frequency, low-power
mode (HGO=0)
Peak-to-peak amplitude of oscillation 0.75x 0.8x - v
(oscillator mode) — high-frequency, high-gain VDD_PMC18 | VDD_PMC18
mode (HGO=1)
1. See crystal or resonator manufacturer's recommendation
2. When low power mode is selected, Rg is integrated and must not be attached externally.
3. The EXTAL and XTAL pins should only be connected to required oscillator components and must not be connected to any

other devices.

4.2.1.1.2 System oscillator frequency specifications

Table 11. System oscillator frequency specifications

Symbol | Description Min. Typ. Max. Unit
fosc_lo Oscillator crystal or resonator frequency — low- 4 24 32 MHz
frequency mode
tdc_extal Input clock duty cycle (external clock mode) 49 51 %
tstart Start-up time (if 24MHz used only, high gainand low — 0.2 — ms
power mode

i.MX 8ULP Applications Processor—Industrial Products, Rev. 1, 09/2023
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4.2.1.2 32 kHz oscillator electrical specifications

4.21.2.1 32 kHz oscillator DC electrical specifications

Table 12. 32kHz oscillator DC electrical specifications

System specifications

Symbol Description Min. Typ. Max. Unit

Re Internal feedback resistor — 100 — MQ
Cpara Parasitical capacitance of EXTAL32 and XTAL32 — 1.5 20 pF
V,Dp1 Peak-to-peak amplitude of oscillation — 0.6 — V

1. When a crystal is being used with the 32 kHz oscillator, the EXTAL32 and XTAL32 pins should only be connected to
required oscillator components and must not be connected to any other devices.

4.2.1.2.2 32 kHz oscillator frequency specifications

Table 13. 32 kHz oscillator frequency specifications

Symbol Description Min. Typ. Max. Unit Notes
fosc_lo Oscillator crystal — 32.768 — kHz
tstart Crystal start-up time — 500 — ms !
Vec extaiz2 | Externally provided input clock amplitude 700 — VBAT mV 23

—_

Proper PC board layout procedures must be followed to achieve specifications.

2. This specification is for an externally supplied clock driven to EXTAL32 and does not apply to any other clock input. The
oscillator remains enabled and XTAL32 must be left unconnected.
3. The parameter specified is a peak-to-peak value and V| and V,_ specifications do not apply. The voltage of the applied
clock must be within the range of Vgg to Vgar.

4.2.1.3 Free-running oscillator FRO-192M specifications

Table 14. FRO-192M specifications

Symbol Characteristic Min. Typ. Max. Unit
ffro192m FRO-192M frequency (nominal) 192 MHz
Af, Frequency deviation

fro192m q y . . 15 %

* 1T trim (Open loop)
%

t Start-up time

startup p . 70 . us

Jiteye Cycle to cycle jitter — 105 — ps
lfro192m Current consumption — 40 50 pA

Any divided versions of the FRO that are not being used anywhere should be turned off to save power.
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System specifications

4.2.1.4 LPO 1 MHz oscillator specifications

Parameter Min. Typ. Max. Unit
Frequency — 1 (+10,-20%%) — MHz
Duty cycle — 50% (£5%) —

Start-up time — 85 (x20%) — us
Current — 1.25 — MA

4.2.2 Core, platform, and system bus clock frequency

4.2.2.1 Maximum operating frequencies

Table 15. Maximum operating frequencies’, 2

Power Domain Min. Voltage (V)3 Maximum# Frequency Biasing setting
Cortex A35 1.05 800 MHz AFBB enabled
1.0 650 MHz
Cortex M33/Fusion 1.05 216/200 MHz AFBB enabled
1.0 127/127 MHz
0.9 38.4/38.4 MHz ARBB enabled
VBAT — 32 kHz AFBB enabled

All Peripherals to support a core voltage of 0.8V-1.15V.

Retention mode (shared memory retained) can still be supported at a lower voltage (0.65 V)
Voltage at the pin

All values are subject to change

P~

Table 16. Clock frequencies

Clock name Voltage range at the pin
1.05V 1.0V 0.9 V w/ARBB
CM33_BUSCLK 108 65 20
CM33_SLOWCLK 24 20 12.5
DSP CORECLK 200 150 50
DSP_BUSCLK 100 75 25
DSP_SLOWCLK 33 33 24
FlexSPIO 177 929 48
FlexSPI1 177 99 48
LPUARTO 60 60 48
LPI2CO 60 60 48
LPSPIO 60 60 48

Table continues on the next page...
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Table 16. Clock frequencies (continued)

System specifications

Table continues on the next page...

i.MX 8ULP Applications Processor—Industrial Products, Rev. 1, 09/2023

Clock name Voltage range at the pin
1.05V 1.0V 0.9V w/ARBB
I3CO 25 25 24
FlexCANO 40 40 32
FLEXIO 80 50 32
SAl 50 50 24
LPITO 60 60 32
WDOGO0 24 24 24
ADCO 60 60 32
LPTPMO 60 60 32
TPIU 100 50 24
SWO 100 50 24
NIC_AP_CLK 452 328 —
NIC_PER_CLK 226 164 —
XBAR_AP_CLK 226 164 —
XBAR_BUS_CLK 113 82 —
AD_SLOW_CLK 37.7 27.3 —
uSDHCO 198 99 —
uSDHC1-PTD 164 82 —
uSDHC1-PTE/F 99 48 —
uSDHC2-PTD 82 41 —
uSDHC2-PTF 99 48 —
usB 480 480 —
ENET 198 198 —
FlexSPI2-PTD 164 82 —
FlexSPI2-PTE 99 48 —
LPUART4 60 60 —
LPI2C4 60 60 —
LPSPI4 125 96 —
I13C2 25 25 —
FLEXIO1 80 50 —
LPTPM4 60 60 —
LPIT1 60 60 —
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Table 16. Clock frequencies (continued)

System specifications

Clock name Voltage range at the pin
1.05V 1.0V 0.9V w/ARBB

WDOG 25 25 —
SAl1 50 50 —
HIFI4_CLK 475 264 —
NIC_HIFI4_CLK 238 132 —
NIC_LPAV_AXI_CLK 316.8 198 —
NIC_LPAV_AHB_CLK 158.4 96 —
LPAV_BUS_CLK 79.2 48 —
DDR_CLK 266", 2 200 —
DDR PHY 5281 400 —
GPU3D 288 198 —
GPU2D 288 198 —
DCNano 105 75 —
MIPI CSI 140 140 —
MIPI CSI Ul 93 93 —
ISI 93 93 —
MIPI CSI ESC 80 50 —
EPDC 297 198 —
WDOG5 20 20 —
LPTPM8 60 60 —

N

Supported only for LPDDR4/4x

2. The PLL4 PFDO PLL output clock maximum frequency when VDD_DIG2 = 1.0 V nominal is 528 MHz. The PLL2_VCO
output clock maximum frequency when VDD_DIG1 = 1.0 V nominal is 725 MHz. When VDD_DIGO, VDD_DIG1 or
VDD_DIG2 is at 0.9 V nominal, the fastest selectable clock source available is the FRO192 for the corresponding domain

4.3 Power sequencing—system

4.3.1 Power-on sequencing

The power-on sequencing requirements for the device are described in this section.

VBAT Domain Power Supply

VDD_VBAT42 must be powered and stable before all other supplies begin to ramp up.

Real-Time Domain Power Supplies

The Real-Time Domain supplies must be powered and stable before RESETO_B is deasserted. The real-time domain supplies
listed below may be powered on in any order except for those indicating specific sequencing requirements.
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.

System specifications

When RTD is being powered by internal M33 LDO(LDO_ENABLE pin is pulled up to VDD_PMC18), VDD_PMC18_DIGO0
and VDD_PMC18 must be powered on together, or VDD_PMC18 must be powered on first followed by
VDD_PMC18_DIG0. VDD18_IOREF_1/2 must be powered up together with VDD_PMC18.

VDD_PTA and VDD_PTB must be powered no later than VDD_PMC18_DIGO ramp up.
VDD_ANA18 must be powered on before or at same time of VDD_PMC18.
VDD_FUSE18

VDD_PLL18

VREFH_ANA18

VREFL_ANA

VDD_ANA33

When RTD is being powered by an external PMIC power supply rail(LDO_ENABLE pin is tied to 0):
The VDD_PMC18_DIG0 and VDD_PMC11_DIGO_CAP should be shorted to GND with 10KOhm.

.

.

VDD_PMC18 and VDD18_IOREF_1/2 must be powered up together.
VDD_ANA18 must be powered on before or at same time of VDD_PMC18
VDD_FUSE18

VDD_PLL_18

VREFH_ANA18

VREFL_ANA

VDD_ANA33

VDD_DIGO

VDD_PTA and VDD_PTB must be powered before VDD_ DIGO ramp up

Application and Low Power Audio Video Domain Power Supplies

For Single and Dual Boot options, the Application and Low Power Audio Video Domain power supplies must be powered on and
stable before the CA35 core exits reset.

For LP boot, this is handled by uPower FW that communicates with PMIC to enable all power supplies on demand

The application domain supplies listed below may be powered on in any order except for those indicating specific
sequencing requirements.

.

VDD_DIG1

VDD_PTE and VDD_PTF must be powered before VDD_ DIG1 ramp up.

VVDD_DIG2 must be powered together with VDD_DDR_PLL

VDDQX_AO and VDDQX must be powered together or after VDD_DIG2 and VDD_DDR_PLL.
VDD_DIG2 and VDD_DDR_PLL need to kept at same voltage levels during system operation.
The VDDQ must be powered together with VDDQX_AO and VDDQX or after them.
VDD_PTD: VDD18_IOREF_1/2 must be powered on before VDD_PTD

VDDQX must always be greater than or equal to VDDQ.

MIPI_DSI18

MIPI_CSI18

MIPI_DSI11 (MIPI_DSI_11 should be shorted to VDD_DIG2 when used)

MIPI_CSI11
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+ VDD_USBO0_18

+ VDD_USBO0_33
+ VDD_USB1_18
+ VDD_USB1_33

The following figure shows the power-on sequence.

System specifications

1 2 3 4 5 6 7 8 9 10

18 19 20 21 22 23

Power ON

VDD_VBAT42

Power OF|
h

Power Down

Deep Power Down

# i

H=

VDD_PMC18 T T
VDD_PMC18_DIGO and VDD_PMC18 can be powered

on conaurrently. or VDD_PMC18_DIGO can be powered after VDD_PMC18
1/ ~ Tonore s iné Tor [P0~ ENABLERD]

VDD_PMC18_DIGO

VDD_DIGONVDD_PMC11_DIGO_CAP P4
VDD_ANA18 must be powered on before or at same time of VDD_PMC18
VDD_ANA18
VDD_FUSE18 I
VDD_PLL18

VREFH_ANA18

VREFL_ANA

VDD_ANA33

VDD18_IOREF_1/2

Can be powered concurrently with or
after VOD18_IOREF1/2 in 1.8V range

S

VDD_PTA(1.8V) A\ T FShotid be powered up batore e VDD, DIGO
\\ \J/ hus e pouered aer e VOD(8 0REEY2 0330 fonge | [ |
[ Shoud 150 be powered up befors the
VDD_PTAR.3V) \VDD_PTA & VDD_PTB needs to be kept ON| [VDD_PTA & VDD_PTB needs to be kept ON|———
\\\ / Can be powered concurrently with or
alerVBD18 IOREF1/2In 16V rnge | | I
) T 0 Up after VODT. T T T
VDD_PTB \\ Snoutd e powersd up before g VBD_DIG0 | [VBD BT o ba ON o OFF]
VD18 IOREF 172 must be powered on before VODITE
voD_PTC | | VDD _PTC can be ON or OFF] ———
APD
\ . “powst Down Deep Power Down
|
VDD_DIGY 1A o T T
\ Py R ——
VDD_FTD ustbe powered on ef”’ VDD "PTD can be ON or OFF] — DD _PTD canbe ONor OFF]  |————————\
be powered concurrently with or
aﬂerVDDﬂi IOREF1/2 in 1.8V range r © |
VDD_PTE(1.8V) = T POWerE U aner VODT-TOREF 3771 ] |
)_| E it'should be powered up before the \ VDD_PTE & VDD_PTF needs to be kept ON ‘ ‘VDDJDTE & VDD_PTF needs to be kept ON‘
Must be powered after the VD18 IOREF 23t range
VDD_PTE(3.3V) T ShGuld 3150 be powerettup before e VDD [DIGT
\ \ Can be powered concurrenty with or
after VDD18_ IOREF;/S“IH 1‘ BgEraFn%e
T potrered up-aner
VDD_PTF(1.8V) A/ ihould be powared up befors the VDD_DIG]
Mustbe powered ater the VOD1S_IOREF-12n 3.3V range
VDD_PTF(3.3V) TS 2750 b powered up DeTors The n
T | A 1
VDD_USB0_18
- [USBO wakeup optionally enalUSBO wakeup optionally enabled]
VDD_USB0_33
i
VoD_USET 18 USBT sotoraily Gisabied [USB1 optionally disabled]
VDD_USB1_33
LPAV
VDD_DIG2 t I [DDR must be OFF]
- ‘DDR SoTonally i seffrfresh: PS B can b open
VDD DD AL mustbe poneres
VDD DDR PLL b4 ConCaenty Wi VBD-D
VDDQX_AO_DDR L/ VDDQX AO_DDR and VDDGX DDR must be powerad
- — togetheror ater VDD DIGZIVDD, DR PLL. |
VDDQX_DDR g/
VDDQ_DDR must be powergd together with
VDDQX_AO_DDR and VDD{X_DDR or after them
VDDQ_DDR b4
VDD _Dsi18 MIP-DSI o
VDD_DSI11
VDD_Csl18 L
VDD_Csi11

Figure 3. Power-on sequence
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4.3.2 Power down sequencing

System specifications

As a rule, reverse the order detailed above. Pay attention for the VDD_PTC and VDD_PTD being powered OFF before the

VDD18_IOREF_1/2 being powered OFF.

4.4 Requirements for unused interfaces

This table shows the required connections for unused interfaces. See i.MX 8ULP Hardware Developers Guide, for details.

Table 17. Required connections for unused interfaces

Table continues on the next page...

Module Supply Name Description Recommendations if module is unused

ADC VREFH_ANA18 High Reference supply for ADC 10 kQ resistor to ground
VREFL_ANA Low Reference supply for ADC Must be powered
VDD_ANA18 1.8 V supply for ADC Analog and | Must be powered

10 segment
VDD_ANA33 ADC analog and 10 3.3V or 1.8V |10 kQ resistor to ground
supply input

DAC DACO_OUT DACO output Leave unconnected
DAC1_OUT DAC1 output Leave unconnected

MIPI DSI VDD_DSI11 MIPI 1.1 V supply Must be powered
VDD_DSI18 MIPI 1.8 V supply Must be powered
DSI_CLK_N MIPI Negative Clock Signal Leave unconnected
DSI_CLK_P MIPI Positive Clock Signal Leave unconnected
DSI_DATAO_N MIPI Negative Data0O Signal Leave unconnected
DSI_DATAO0_P MIPI Positive Data0 Signal Leave unconnected
DSI_DATA1_N MIPI Negative Data1 Signal Leave unconnected
DSI_DATA1_P MIPI Positive Data1 Signal Leave unconnected
DSI_DATA2_N MIPI Negative Data2 Signal Leave unconnected
DSI_DATA2_P MIPI Positive Data2 Signal Leave unconnected
DSI_DATA3_N MIPI Negative Data3 Signal Leave unconnected
DSI_DATA3_P MIPI Positive Data3 Signal Leave unconnected

MIPI CSI VDD_CSI11 MIPI 1.1 V supply 10 kQ resistor to ground
VDD_CSI18 MIPI 1.8 V supply 10 kQ resistor to ground
CSI_CLK_N MIPI Negative Clock Signal Leave unconnected
CSI_CLK_P MIPI Positive Clock Signal Leave unconnected
CSI_DATAO_N MIPI Negative Data0O Signal Leave unconnected
CSI_DATAO_P MIPI Positive Data0 Signal Leave unconnected
CSI_DATA1_N MIPI Negative Data1 Signal Leave unconnected
CSI_DATA1_P MIPI Positive Data1 Signal Leave unconnected
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Table 17. Required connections for unused interfaces (continued)

System specifications

Module Supply Name Description Recommendations if module is unused
CSI_DATA2_N MIPI Negative Data2 Signal Leave unconnected
CSI_DATA2_P MIPI Positive Data2 Signal Leave unconnected
CSI_DATA3_N MIPI Negative Data3 Signal Leave unconnected
CSI_DATA3_P MIPI Positive Data3 Signal Leave unconnected
Port A Signals | VDD_PTA Port A supply Must be powered
Port B Signals |VDD_PTB Port B 1.8 V supply Must be powered
Port C Signals | VDD_PTC Port C supply 10 kQ resistor to ground
Port D Signals | VDD_PTD Port D supply 10 kQ resistor to ground
Port E Signals |VDD_PTE Port E supply Must be powered
Port F Signals | VDD_PTF Port F supply Must be powered
USBO VDD_USB33 USBO PHY 3.3 V supply Must be powered
VDD_USB18 USBO PHY 1.8 V supply Must be powered
USB0_DM USB D- Analog Data Signal on the | Leave unconnected
USB Bus
USBO_DP USB D+ Analog Data Signal on Leave unconnected
the USB Bus
USBO_VBUS_DETECT | USBO0O VBUS Detect 10 kQ resistor to ground
USB1 VDD_USB33 USB1 PHY 3.3 V supply Must be powered
VDD_USB18 USB1 PHY 1.8 V supply Must be powered
USB1_DM USB D- Analog Data Signal on the | Leave unconnected
USB Bus
USB1_DP USB D+ Analog Data Signal on Leave unconnected

the USB Bus

USB1_VBUS_DETECT

USB1 VBUS Detect

10 kQ resistor to ground

4.5 Electrical Characteristics and Thermal Specifications

4.5.1 AC electrical characteristics

Unless otherwise specified, propagation delays are measured from the 50% to the 50% point, and rise and fall times are measured
at the 20% and 80% points, as shown in the following figure.
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System specifications

High
\

Input Signal Midpoint1

Fall Time —> F—

The midpointis Vi + (Vin - Vi) / 2

Rise Time

Figure 4. Input signal measurement reference

All digital I/O switching characteristics, unless otherwise specified, assume:
1. output pins
» have C =15 pF loads,
 are slew rate disabled, and

 are normal drive strength

4.5.2 Nonswitching electrical characteristics

4.5.2.1 GPIO DC Electrical Requirements

Table 18. STGPIO DC electrical characteristics

Symbol

Parameter

Condition

Min

Typ

Max

Unit

Voh

High-level
output voltage

loh=-0.1mA
DSE=1

0.8*VDD_PTx

loh=-2mA
DSE=0

0.8*VDD_PTx

Low-level
output voltage

lol= 0.1mA
DSE=1

0.125*VDD_PT \Y,

X

lol= 2mA
DSE=0

High-level input
voltage

0.7*VDD_PTx

VDD_PTx

Low-level input
voltage

0.3*VDD_PTx

Input current
(no PU/PD)

VI=0,VI=
VDD_PTx PUN
="H", PDN =
e

uA
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Table 19. FailSafe GPIO (FSGPIO) DC Electrical Requirements

System specifications

Symbol

Parameter

Condition

Min

Typ

Max

Unit

Von

High-level
output voltage

loh=-10mA
(Normal Voltage
Range)
loh=-6mA
(Derated
Voltage Range)
loh=-5mA
(Derated2
Voltage Range)
loh=-10mA
(Low Voltage
Range)
loh=-10mA
(High Voltage
Range) DSE=1

VDD_PTx-0.5

loh=-5mA
(Normal Voltage
Range)
loh=-3mA
(Derated
Voltage Range)
loh=-2.5mA
(Derated2
Voltage Range)
loh=-5mA (Low
Voltage Range)
loh=-5mA (High
Voltage Range)
DSE=0

VDD_PTx-0.5

Low-level
output voltage

i.MX 8ULP Applications Processor—Industrial Products, Rev. 1, 09/2023

lol= 10mA
(Normal Voltage
Range) lol=6mA
(Derated
Voltage Range)
lol=6mA
(Derated2
Voltage Range)
lol=10mA (Low
Voltage Range)
lol=10mA (High
Voltage Range)
DSE=1

0.5

lol= 5mA
(Normal Voltage
Range) lol=3mA

(Derated
Voltage Range)

lol=2.5mA

Table continues on the next page...
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Table 19. FailSafe GPIO (FSGPIO) DC Electrical Requirements (continued)

System specifications

Symbol Parameter Condition Min Typ Max Unit
(Derated2
Voltage Range)
lol=5mA (Low
Voltage Range)
lol=5mA (High
Voltage Range)
DSE=0
Vin High-level input All Voltage 0.75*vDD18_10 _ VDD_PTx \Y
voltage Range REF_x
Vi Low-level input All Voltage 0 _ 0.3*VvDD18_I0 \%
voltage Range REF_x
lin Input current VI=0,Vl= -1 _ 1 uA
(no PU/PD) VDD_PTx PUN
="H", PDN =
llHll
4.5.2.1.1 GPIO Pull-up and Pull-Down Resistance
Table 20. Failsafe GPIO (FSGPIO) pull-up and pull-down resistance (PTA, PTB, PTE and PTF)
Symbol Parameter Min. Typ. Max. Unit Notes
R Pull up Pull-up 25 - 50 kQ 1
resistance
R Pull down Pulldown 25 - 50 kQ 1
resistance
1. Failsafe GPIOs (FSGPIO) are used on ports A, B, E, and F.
Table 21. Standard GPIO (STGPIO) pull-up and pull-down resistance (PTC, PTD)
Symbol Parameter Min. Typ. Max. Unit Notes
R Pull up Pull-up 10 - 100 kQ 1
resistance high
voltage range
(2.7V-3.6V)
Pull-up 20 - 50 kQ
resistance low
voltage range
(1.71V-1.89
V)
R Pull down Pulldown 10 - 100 kQ 1
resistance high
voltage range
(27V-3.6V)
Pulldown 20 - 50 kQ
resistance high
Table continues on the next page...
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System specifications

Table 21. Standard GPIO (STGPIO) pull-up and pull-down resistance (PTC, PTD) (continued)

Symbol Parameter Min. Typ. Max. Unit Notes

voltage range
(1.71V-1.89
V)

1. Standard GPIOs (STGPIO) are used on Port C and Port D.

4.5.3 Capacitance attributes

See the device IBIS model for pin capacitance values for the package being used.
4.6 Switching electrical characteristics

4.6.1 General switching timing specifications

These general purpose specifications apply to all signals configured for GPIO, UART, and timer functions.

Table 22. General switching timing specifications

Symbol Parameter Min. | Typ. | Max. | Unit Notes
tw_GPIO_sync GPIO pin interrupt pulse width (Digital Filter 1.5 |- - Bus clock 2
disabled) — Synchronous path cycles !
tw_RESET_async External RESET and NMI pin interrupt pulse width |30 |— - ns 3
— Asynchronous path
tw_GPIO_async GPIO pin interrupt pulse width — Asynchronous 30 |- - ns 3
path

1. See the Clocking chapter in i.MX 8ULP Reference Manual for details.
2. The greater synchronous and asynchronous timing must be met.
3. This is the shortest pulse that is guaranteed to be recognized.

4.6.2 GPIO rise and fall times
Table 23. FSGPIO rise and fall times

Symbol Parameter Condition Min Typ Max Unit
tf transition Continuous CL=15pF Slow Slew -- 2.2176 5.3834 ns
time Voltage Rate, High
Range Drive Strength
vonm Standard Slew | - 0.509 1.0907 ns
27 __3 6V Rate, High
' ' Drive Strength
Slow Slew -- 2.9165 6.3051 ns
Rate, Standard
Drive Strength
Standard Slew -- 0.6188 1.3144 ns
Rate, Standard
Drive Strength
Table continues on the next page...
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Table 23. FSGPIO rise and fall times (continued)

System specifications

Rate, High
Drive Strength

Table continues on the next page...

i.MX 8ULP Applications Processor—Industrial Products, Rev. 1, 09/2023

Symbol Parameter Condition Min Typ Max Unit
ts transition Continuous CL=15pF Slow Slew -- 1.8083 4.2001 ns
time Voltage Rate, High
Range Drive Strength
vonaed Standard Slew | - 0.347 1.1157 ns
1 ggt 27V Rate, High
' ' Drive Strength
Slow Slew -- 2.4988 4.7943 ns
Rate, Standard
Drive Strength
Standard Slew -- 0.4346 0.7815 ns
Rate, Standard
Drive Strength
t transition Continuous | CL=15pF Slow Slew -- 1.5285 3.0727 ns
time Voltage Rate, High
Range Drive Strength
Derated2
ooz Standard Slew | - 02984 | 04355 ns
171-198V Rate, High
' ’ Drive Strength
Slow Slew -- 2.1201 3.5707 ns
Rate, Standard
Drive Strength
Standard Slew -- 0.3569 0.6338 ns
Rate, Standard
Drive Strength
trf transition High Voltage | CL=15pF Slow Slew -- 2.3523 5.5195 ns
time Range Rate, High
VDD _PTx = Drive Strength
.0-36V
3.0-36 Standard Slew - 0.6938 1.5374 ns
Rate, High
Drive Strength
Slow Slew - 3.02 6.6893 ns
Rate, Standard
Drive Strength
Standard Slew -- 0.8121 1.6844 ns
Rate, Standard
Drive Strength
ts transition Low Voltage | CL=15pF Slow Slew -- 1.4732 3.1865 ns
time Range Rate, High
VDD_PTx = Drive Strength
171-198V Standard Slew - 0.2944 0.4472 ns
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Table 23. FSGPIO rise and fall times (continued)

System specifications

Symbol Parameter Condition Min Typ Max Unit
Slow Slew -- 2.0494 3.6952 ns
Rate, Standard
Drive Strength
Standard Slew -- 0.3523 0.636 ns
Rate, Standard
Drive Strength
Table 24. STGPIO rise and fall times
Symbol Parameter Condition Min Typ Max Unit
tef transition High CL=15pF Standard Slew - 0.2807 0.3698 ns
time Voltage Rate, High Drive
Range Strength
V2D7D_—§ va= Standard Slew | - | 0.3334 0.437 ns
’ ’ Rate, Standard
Drive Strength
tef transition | Med Voltage | CL=15pF Standard Slew -- 0.2346 0.3007 ns
time Range Rate, High Drive
VDD_PTx = Strength
1.71-1.95
Vv Standard Slew -- 0.2538 0.3135 ns
Rate, Standard
Drive Strength
tef transition | Low Voltage | CL=15pF Standard Slew -- 0.3522 0.6169 ns
time Range Rate, High Drive
VDD_PTx = Strength
1'14\-/1'32 Standard Slew - 0.6808 1.7133 ns
Rate, Standard
Drive Strength
4.6.3 GPIO output buffer maximum frequency
Table 25. GPIO output buffer maximum frequency
Symbol Parameter Condition Min | Max Unit
Fmax (low drive low slew) Maximum VDD_PTx = 1.71 - 1.95 V, CL = 5pf — 120 | MHz
Frequency
VDD_PTx = 1.71-1.95V, CL = 10pf — | 100 | MHz
VDD_PTx = 1.71-1.95 V, CL = 40pf — 50 | MHz
VDD_PTx =2.7-3.6 V, CL = 5pf — | 15 | MHz
VDD_PTx =2.7-3.6V, CL = 10pf — 95 | MHz
VDD_PTx =2.7 - 3.6V, CL = 40pf — 40 | MHz
Table continues on the next page...
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Table 25. GPIO output buffer maximum frequency (continued)

System specifications

Symbol Parameter Condition Min | Max Unit
Fmax (low drive high slew) Maximum VDD_PTx = 1.71 - 1.95 V, CL = 5pf — 185 | MHz
Frequency
VDD_PTx =1.71-1.95V, CL = 10pf — 145 | MHz
VDD_PTx =1.71-1.95V, CL = 40pf — 50 | MHz
VDD_PTx =2.7-3.6 V, CL = 5pf — 170 | MHz
VDD_PTx =2.7-3.6 V, CL = 10pf — 130 | MHz
VDD_PTx =2.7 - 3.6 V, CL = 40pf — 40 | MHz
Fmax (high drive low slew) | Maximum VDD_PTx =1.71-1.95V, CL = 5pf — | 140 | MHz
Frequency
VDD_PTx =1.71-1.95V, CL = 10pf — 125 | MHz
VDD_PTx =1.71-1.95V, CL = 40pf — 85 | MHz
VDD_PTx=2.7-3.6V, CL = 5pf — 130 | MHz
VDD_PTx=2.7-3.6V, CL =10pf — 115 | MHz
VDD_PTx =2.7-3.6 V, CL = 40pf — 70 | MHz
Fmax (high drive high slew) Maximum VDD_PTx = 1.71 - 1.95 V, CL = 5pf — 235 | MHz
Frequency
VDD_PTx =1.71-1.95V, CL = 10pf — 200 | MHz
VDD_PTx =1.71-1.95V, CL = 40pf — 100 | MHz
VDD_PTx =2.7-3.6 V, CL = 5pf — 215 | MHz
VDD_PTx =2.7-3.6 V, CL = 10pf — 185 | MHz
VDD_PTx =2.7 - 3.6 V, CL = 40pf — 80 | MHz
4.6.4 GPIO input buffer maximum frequency
Table 26. GPIO input buffer maximum frequency
Symbol Parameter Condition Min Max Unit
Input buffer Maximum frequency of input | vDD_PTx=1.71-1.95V, CL = 550 — MHz
buffer 50 fF
Fmax
VDD_PTx=2.7-3.6V,CL=50fF 430 — MHz

4.7 Debug and trace modules
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4.7.1 JTAG timing specifications

Table 27. JTAG timing specifications

System specifications

Symbol Parameter Min Max Unit

J1 TCLK frequency of operation

» Boundary Scan 1 10 MHz

.« JTAG 0 25 MHz
J2 TCLK cycle period 1000/J1 — ns
J3 TCLK clock pulse width

+ Boundary Scan 50 - ns

. JTAG 20 — ns
J4 TCLK rise and fall times — 3 ns
J5 Boundary scan input data setup time to TCLK rise 20 — ns
J6 Boundary scan input data hold time after TCLK rise 5 — ns
J7 TCLK low to boundary scan output data valid — 28 ns
J8 TCLK low to boundary scan output high-Z — 25 ns
J9 TMS, TDI input data setup time to TCLK rise 10.5 — ns
J10 TMS, TDI input data hold time after TCLK rise 2.5 — ns
J11 TCLK low to TDO data valid — 19 ns
J12 TCLK low to TDO high-Z 2 — ns
J13 TRST assert time 100 — ns
J14 TRST setup time (negation) to TCLK high 8 — ns

TCLK (input)
Je

Figure 5. Test clock input timing
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System specifications

TCLK / \ /:
i : f
Data inputs : <' Input data valid ).7
Data outputs i >'< Output data valid
Data outputs : )
Data outputs ¢ Output data valid
Figure 6. Boundary scan (JTAG) timing
TCLK  / \ /
: ' i
TDI/TMS ( Input data valid )—
TDO X Output data valid
TDO ! )
TDO <' Output data valid

Figure 7. Test Access Port timing
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System specifications

TCLK / \ / \ / \ /
; ’
| 13 *
TRST \i 4

Figure 8. TRST timing

4.7.2 SWD Electricals

Table 28. SWD timing specificaions

Symbol Description Min Max Unit
J1 i
SWD_CLK frequency of operation . o5 MHz
J2 SWD_CLK cycle period 1000/J1 — ns
J3 i
SWD_CLK clock pulse width 20 . ns
J4 SWD_CLK rise and fall times — 3 ns
Jo SWD_DIO input data setup time to SWD_CLK rise 10 — ns
J10 SWD_DIO input data hold time after SWD_CLK rise 0 — ns
J11 SWD_CLK high to SWD_DIO data valid — 37 ns
J12 SWD_CLK high to SWD_DIO high-Z 2 — ns
@ >
SWD_CLK (input)
Je 3

Figure 9. Serial wire clock input timing
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Specifications—application domain

SWD_CLK / \ /
i \ (10—
SWD_DIO : <' Input data valid )I—
< @ <
SWD_DIO E >'< Output data valid
¢ [ 12) p
SWD_DIO ! »
54 @) p
SWD_DIO ¢ Output data valid

Figure 10. Serial wire data timing

5 Specifications—application domain

5.1 Application domain (APD) power modes

Table 29. APD power modes

Table continues on the next page...

Power Mode Min. Voltage at the | Max Frequency Biasing Setting Description
pin (V) VDD_DIG1 | (MHz) CA35
Active Over Drive 1.05 800 AFBB enabled All logic is
functional in this
mode.
Normal Drive 1 650 MHz AFBB enabled Allows Dynamic
Voltage Scaling
Sleep 0.9 - RBB enabled Core in Wait-for-
(optional) Interrupt (WFI)
Core, bus,
peripheral clock
gating configurable
by software
Deep Sleep 0.65 - RBB enabled Core is in wait-

i.MX 8ULP Applications Processor—Industrial Products, Rev. 1, 09/2023

for-interrupt(WFI)
state

Core/System
clock gated
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Table 29. APD power modes (continued)

Specifications—application domain

Power Mode

Min. Voltage at the
pin (V) VDD_DIG1

Max Frequency
(MHz) CA35

Biasing Setting

Description

Some peripheral
optional functional

SRAM
contents retained

DRAM
optionally self-
refresh

Power Down

0.65

RBB enabled

Core/System/
peripherals power
gated

SRAM with
configurable
retention

DRAM
optionally self-
refresh

Deep Power Down

APD domain
completely power
agted

5.2 Recommended operating conditions—application domain

See Table 7

5.3 Power sequencing—application domain

See Power sequencing—system.

5.4 Peripheral operating requirements and behaviors

5.4.1 DDR timing—application domain

See LPDDR Controller (LPDDRC).

5.4.2 Ultra-high-speed SD/SDIO/MMC host interface (uUSDHC) AC timing—application domain

The uSDHC interfaces confirms the following eMMC, SD, and SDIO specifications.

» eMMC Electrical Standard revision 5.1 (JESD84-B51A)

» SD Physical Specification revision 3.0

» SDIO Physical Specification revision 3.0

The following table shows eMMC/SD/SDIO mode supports on each port.
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Specifications—application domain

Table 30. eMMC/SD/SDIO mode support

uSDCH uSDHCO0 uSDHC1 uSDHC2

Instance

Port Mux D D E (SD/SDIO) |D (SD/SDIO) |E (SD/SDIO) |F (SD/SDIO)
(Usage) (eMMC/SD) | (eMMC/SD)

Modes I/0 Voltage

MMC Legacy [3.3V,1.8V |Yes Yes No No No No
eMMC High- |[3.3V,1.8V Yes Yes No No No No
Speed SDR

eMMC High- |3.3V,1.8V |Yes Yes No No No No
Speed DDR

eMMC 1.8V Yes Yes No No No No
HS200

eMMC 1.8V Yes Yes No No No No
HS400

SD Default 3.3V Yes Yes Yes Yes Yes Yes
SD High- 3.3V Yes Yes Yes Yes Yes Yes
Speed

SD SDR12 1.8V Yes Yes Yes Yes Yes Yes
SD SDR25 1.8V Yes Yes Yes Yes Yes Yes
SD SDR50 1.8V Yes Yes Yes Yes Yes Yes
SD SDR104 |18V Yes Yes Yes Yes Yes Yes
SD DDR50 1.8V Yes Yes Yes Yes Yes Yes

Table 31. eMMC SD Modes

Modes Bus Width I/O Voltage Max Clock Transfer rate Max Introduced in
Frequency Throughput Spec Version
MMC Legacy 1,4,8 3.3V,1.8V, 1.2 |26 MHz Single 26 MB/sec
\
eMMC High- 1,4,8 3.3V,1.8V, 1.2 | 52MHz Single 52 MB/sec
Speed SDR \%
eMMC High- 4,8 3.3V,1.8V, 1.2 |52MHz Dual 104 MB/sec
Speed DDR \%
eMMC HS200 (4,38 1.8V,1.2V 200MHz Single 200 MB/sec
eMMC HS400 |8 18V, 1.2V 200MHz Dual 400 MB/sec
SD Default 4 33V 25 MHz Single 12.5 MB/sec
SD High-Speed |4 33V 50 MHz Single 25 MB/sec
SD SDR12 4 1.8V 25 MHz Single 12.5 MB/sec
SD SDR25 4 1.8V 50 MHz Single 25 MB/sec

Table continues on the next page...
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Table 31. eMMC SD Modes (continued)

Specifications—application domain

Modes Bus Width I/O Voltage Max Clock Transfer rate Max Introduced in
Frequency Throughput Spec Version

SD SDR50 4 1.8V 100 MHz Single 50 MB/sec

SD SDR104 4 1.8V 208 MHz Single 104 MB/sec

SD DDR50 4 1.8V 50 MHz Dual 50 MB/sec

The following table shows the frequencies at different functional modes and voltages.

Table 32. uSDHC frequencies at different modes

Interface Protocol Mode Freq at 1.1v OD (MHz) Freq at 1.0v NM (MHz)
1.8v 3.3v 1.8v 3.3v

uSDHCO PTD HS400 200 N/A 148 N/A

SDR104 200 148

SDR 100 100

DDR 50 50 50 50
uSDHCA1 PTD HS400 166 N/A 148 N/A

SDR104 166 148

SDR 100 83

DDR 50 50 50 50
uSDHCA1 PTF SDR 100 50 83 50

DDR 50 N/A 50 N/A
uSDHC2 PTD SDR104 166 N/A 148 N/A

SDR 100 50 83 50

DDR 50 N/A 50 N/A
uSDHC2 PTF SDR 100 50 83 50

DDR 50 N/A 50 N/A
uSDHC2 PTE SDR 100 50 83 50

DDR 50 N/A 50 N/A

5.4.2.1 AC timing specification of eMMC and SD operation modes up to 52MHz in SDR mode

The following table shows the AC timing specifications of:

* eMMC Legacy

» eMMC High-Speed SDR

« SD Default

» SD High-speed

+ SD SDR12
+ SD SDR25
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Table 33. eMMC/SD timing specification for operation modes up to 52 MHz

Specifications—application domain

ID Parameter Symbols Min. Max. Unit
Card Input Clock
SD1 Clock Frequency (Low Speed) fpp'! 0 400 kHz
Clock Frequency (SD/SDIO Full fpp2 0 25/50 MHz
Speed/High Speed)
Clock Frequency (MMC Full fpp° 0 20/52 MHz
Speed/High Speed)
Clock Frequency (ldentification fop 100 400 kHz
Mode)
SD2 Clock Low Time twi 7 — ns
SD3 Clock High Time twH 7 — ns
SD4 Clock Rise Time trim — 3 ns
SD5 Clock Fall Time tTHL — 3 ns
uSDHC Output/Card Inputs SD_CMD, SDx_DATAXx (Reference to CLK)
SD6 uSDHC Output Delay top -6.6 3.6 ns
uSDHC Input/Card Outputs SD_CMD, SDx_DATAX (Reference to CLK)
SD7 uSDHC Input Setup Time tisu 2.1 — ns
SD8 uSDHC Input Hold Time* tin 1.1 — ns

1. In Low-Speed mode, card clock must be lower than 400 kHz, voltage ranges from 2.7 to 3.6 V.
2. In Normal (Full) -Speed mode for SD/SDIO card, clock frequency can be any value between 0-25 MHz. In High-speed
mode, clock frequency can be any value between 0-50 MHz.
3. In Normal (Full) -Speed mode for MMC card, clock frequency can be any value between 0-20 MHz. In High-speed mode,
clock frequency can be any value between 0-52 MHz.

4. To satisfy hold timing, the delay difference between clock input and cmd/data input must not exceed 2 ns.

The following figure lists the timing characteristics.
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SDx_CLK

Qutput from uSDHC to card
SDx_DATA[7:0]

Input from card to USDHC
SDx_DATA[7:0]

Figure 11. SD3.0 High-Speed mode Timing

5.4.2.2 AC timing specification of eMMC DDR52 and SD DDR50 modes

The following table lists the timing characteristics of eMMC DDR52 mode and SD DDR50 mode, and the following figure depicts
the input and output timing diagram at uSDHC 1O pins. Note that SDx_DATA signals are triggered and sampled on both edges
of the clock, and the SDx_CMD signal is triggered and sampled only on rising edge.

Table 34. AC timing specifications of eMMC DDR52 and SD DDR50 modes

ID Parameter Symbols Min. Max. Unit
Card Input Clock

SD1 Clock Frequency (eMMC5.1 DDR) fep 0 52 MHz

SD1 Clock Frequency (SD3.0 DDR) fep 0 50 MHz
uSDHC Output / Card Inputs SDx_DATAX (Reference to CLK)

SD2 uSDHC Output Delay top 3.0 6.4 ns
uSDHC Input / Card Outputs SDx_DATAX (Reference to CLK)

SD3 USDHC Input Setup Time tisu 2.4 — ns

SD4 uSDHC Input Hold Time tiH 1.2 — ns
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SDx_CLK

Output from eSDHCv3 to card
SDx_DATA[7:0]

Input from card to eSDHCv3
SDx_DATA[7:0]

/R

SD2 ——o‘ ‘

SD1

4)’— SD2

LRI AN

W

e
==

Figure 12. eMMC DDR52 mode and SD DDR50 mode timing

5.4.2.3 SDR50/SDR104 AC timing
The following table shows the timing of SDR50/SDR104, and the figure depicts the SDR50/SDR104 timing characteristics.

Table 35. SDR50/SDR104 interface timing specification

ID Parameter Symbols Min. Max. Unit
Card Input Clock
SD1 Clock Frequency Period tok 4.8 — ns
SD2 Clock Low Time toL 4.6 x toLk 0.54 x tc k ns
SD3 Clock High Time tcH 4.6 x toLk 0.54 x tc ns
uSDHC Output/Card Inputs SD_CMD, SDx_DATAXx in SDR50 (Reference to CLK)
SD4 uSDHC Output Delay too -3.8 1.6 ns
uSDHC Output/Card Inputs SD_CMD, SDx_DATAx in SDR104 (Reference to CLK)
SD5 uSDHC Output Delay top -1.5 0.9 ns
uSDHC Input/Card Outputs SD_CMD, SDx_DATAXx in SDR50 (Reference to CLK)
SD6 UuSDHC Input Setup Time tisu 2.1 — ns
SD7 uSDHC Input Hold Time tin 1.1 — ns
uSDHC Input/Card Outputs SD_CMD, SDx_DATAx in SDR104 (Reference to CLK)'
SD8 Card Output Data Window toow 0.5 x tc — ns

1. Data window in SDR104 mode is variable.
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I |
T SD1 ]
«——SD2 —><— SD3

QOutput from uSDHC to card

Input from card to uSDHC

Figure 13. SDR50/SDR104 timing

5.4.24 HS200_AC_timing
The following table lists the HS200 timing characteristics and the subsequent figure depicts the timing of HS200 mode.

Table 36. HS200 interface timing specifications

Data[7:0]/CMD output

ID Parameter Symbols Min. Max. Unit
Card Input clock
SD1 Clock Frequency Period tolk 5.0 — ns
SD2 Clock Low Time tcL 0.46 x to k 0.54 x to k ns
SD3 Clock High Time tcH 0.46 x tc 0.54 x tc ns
uSDHC Output/SD_CMD, SDx_DATAXx in HS200 (Reference to CLK)
SD5 uSDHC Output Delay top -1.5 0.9 ns
uSDHC Input/SD_CMD, SDx_DATAXx in HS200 (Reference to CLK)
SD8 Input Valid Window toow 0.5 x tc k — ns
< = >
E{ SD2 >E< SD3 »E
s/ \_ 4/ N/ \_/
: SD4/SD5 . '
> <

Data[7:0]/CMD input

Figure 14. HS200 timing

A

SD8
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5.4.2.5 HS400 AC timing

The following table lists the HS400 timing characteristics, and the subsequent figure depicts the timing of HS400. Be aware that
only data is sampled on both edges of the clock. The CMD input/output timing for HS400 mode is the same as CMD input/output
timing for SDR104 mode. Check parameters SD5, SD6, and SD7 in Table 35 for CMD input/output timing for HS400 mode.

Table 37. HS400 interface timing specifications

ID Parameter Symbol Min. Max. Unit

Card Input clock

SD1 Clock Frequency fop 0 200 MHz
SD2 Clock Low Time toL 0.46 x tc K 0.54 x to k ns
SD3 Clock ngh Time tCH 0.46 x tCLK 0.54 x tCLK ns

uSDHC Output/Card inputs DAT (Reference to SCK)

SD4 Output Skew from Data toskew1 0.45 — ns
of Edge of SCK
SD5 OQutput Skew from Edge toskew2 0.45 — ns

of SCK to Data

uSDHC input/Card Outputs DAT (Reference to Strobe)

SD6 uSDHC input skew tra — 0.45 ns

SD7 uSDHC hold skew trRaH — 0.45 ns

swve L L 1T

Input from | ,SD6 1 SD7
eMMCtouSDHC ~ DATO e hS
DAT X X X X X
DAT7 ! '
Figure 15. HS400 timing Input
D SD1 N
5 ¢
1 " SD2 ll' SD3 |

o= 1 ] I

Output from SD4 | SD5,, sD4 ,!.SD5
)
USDHC to eMMC ~ DATO | Al ¢ :
pAT1 __ X X L X X X L X
1 |
: |
' I

DAT7 I
1
1

Figure 16. HS400 timing Output

5.4.3 Timer specifications—application domain
See General switching timing specifications for EWM, LPTMR, and TPM.

5.4.4 Connectivity and communications specifications—application domain
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5.4.4.1 Ethernet Controller (ENET) AC electrical specifications

The following timing specifications are defined at the chip 1/0 pin and must be translated appropriately to arrive at timing
specifications/constraints for the physical interface.

5.4.4.1.1 ENET MIl mode timing

5.4.4.1.1.1 Ml receive signal timing (ENET_RX_DATA3,2,1,0, ENET_RX_EN, ENET_RX_ER, and
ENET_RX_CLK)

The receiver functions correctly up to an ENET_RX_CLK maximum frequency of 25 MHz + 1%. There is no minimum
frequency requirement. Additionally, the processor clock frequency must exceed twice the ENET_RX_CLK frequency.

The following table describes Ml receive signal timings and the figure below depicts the timing parameters (M1-M4).

Table 38. Ml receive signal timing

ID Characteristic Min. Max. Unit

M1 ENET_RX_DATAS,2,1,0, 5 - ns
ENET_RX_EN, ENET_RX_ER to
ENET_RX_CLK setup

M2 ENET_RX_CLK to 5 - ns
ENET_RX_DATA3,2,1,0,
ENET_RX_EN, ENET_RX_ER hold

M3 ENET_RX_CLK pulse width high 35% 65% ENET_RX_CLK period

M4 ENET_RX_CLK pulse width low 35% 65% ENET_RX_CLK period

(1)

ENET_RX_CLK (input)

AN

ENET RX DATA3,2,1,0

©
oy % D 4 =K

ENET RX_EN
ENET RX_ER

Figure 17. MIl receive signal timing diagram

5.4.4.1.1.2 MIl transmit signal timing (ENET_TX_DATAS3,2,1,0, ENET_TX_EN, ENET_TX_ER, and
ENET_TX_CLK)

The transmitter functions correctly up to an ENET_TX_CLK maximum frequency of 25 MHz + 1%. There is no minimum
frequency requirement. Additionally, the processor clock frequency must exceed twice the ENET_TX_CLK frequency.

The table below describes the timing parameters (M5-M8).
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Table 39. MII transmit signal timing

Specifications—application domain

ID Characteristic Min. Max. Unit
M5 ENET_TX_CLK to 5 — ns
ENET_TX_DATAS3,2,1,0, ENET_TX_EN,
ENET_TX_ER invalid
M6 ENET_TX_CLK to — 20 ns
ENET_TX_DATAS3,2,1,0, ENET_TX_EN,
ENET_TX_ER valid
M7 ENET_TX_CLK pulse width high 35% 65% ENET_TX_CLK period
M8 ENET_TX_CLK pulse width low 35% 65% ENET_TX_CLK period

The following figure MII transmit signal timings, as described in the table.

ENET TX_CLK (input)

ENET TX DATA3,2,1,0
(outputs)

ENET TX EN
ENET TX ER

Figure 18. MII transmit signal timing diagram

5.4.41.1.3 MIl asynchronous inputs signal timing (ENET_CRS and ENET_COL)

The table below describes the timing parameter (M9) .

Table 40. MIl asynchronous inputs signal timing

ID Characteristic Min. Max. Unit

mo? ENET_CRS to 15 — ENET_TX_CLK period
ENET_COL minimum
pulse width

1. ENET_COL has the same timing in 10-Mbit 7-wire interface mode.

The following figure shows MIl asynchronous input timings.

ENET_CRS, ENET_COL

B

Figure 19. MIl async inputs timing diagram
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5.4.4.1.1.4 MIl Serial Management Channel Timing (ENET_MDIO and ENET_MDC)

The MDC frequency is designed to be equal to or less than 2.5 MHz to be compatible with the IEEE 802.3 MII specification.
However the ENET can function correctly with a maximum MDC frequency of 15 MHz.

The table below describes the timing parameters (M10-M15).

Table 41. Ml serial management channel timing

ID Characteristic Min. Max. Unit

M10 ENET_MDC falling 0 — ENET_TX_CLK period
edge to ENET_MDIO
output invalid (min.
propagation delay)

M11 ENET_MDC falling — 5 ns
edge to ENET_MDIO
output valid (max.
propagation delay)

M12 ENET_MDIO (input) 18 — ns
to ENET_MDOC rising
edge setup

M13 ENET_MDIO (input) 0 — ns
to ENET_MDOC rising
edge hold

M14 ENET_MDC pulse 40% 60% ENET_MDC period
width high

M15 ENET_MDC pulse 40% 60% ENET_MDC period
width low

The following figure shows MIl asynchronous input timings.

ENET MDC (output) /

ENET MDIO (output)

ENET_MDIO (input) >§§< >§< >§§< >§<
oy

Figure 20. MII serial management channel timing diagram
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5.4.4.1.2 RMII mode timing

In RMII mode, ENET_CLK is used as the REF_CLK, which is a 50 MHz + 50 ppm continuous reference clock. ENET_RX_EN
is used as the ENET_RX_EN in RMII. Other signals under RMII mode include ENET_TX_EN, ENET_TX_DATA[1:0],
ENET_RX_DATA[1:0] and ENET_RX_ER.

The table below describes the timing parameters (M16-M21).

Table 42. RMII signal timing

ID Characteristic Min. Max. Unit

M16 ENET_CLK pulse width high 35% 65% ENET_CLK period
M17 ENET_CLK pulse width low 35% 65% ENET_CLK period
M18 ENET_CLK to ENETO_TXDI[1:0], 4 - ns

ENET_TX_DATA invalid

M19 ENET_CLK to ENETO_TXD[1:0], - 13 ns
ENET_TX_DATA valid

M20 ENET_RX_DATADI[1:0], 3.5 - ns
ENET_RX_EN(ENET_RX_EN),
ENET_RX_ER to ENET_CLK setup

M21 ENET_CLK to ENET_RX_DATADI1:0], 2 - ns
ENET_RX_EN, ENET_RX_ER hold

The following figure shows RMII mode timings.

ENET CLK (input) /

ENET_TX_DATA (output)
ENET_TX_EN

ENET_RX_EN (input)
ENET RX_DATA[1:0] >§§<
ENET RX_ER <

LI

Figure 21. RMII signal timing diagram

5.4.4.2 LPUART

See General switching timing specifications.
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5.4.4.3 Inter-Integrated Circuit Interface (I2C) timing

Table 43. 12C timing (Standard, Fast modes)

Specifications—application domain

Parameter Symbol Standard Mode Fast Mode Unit
Min. Max. Min. Max.

SCL Clock Frequency fscL 0 100 0 400 kHz

Hold time (repeated) START condition. thp; STA 4 — 0.6 — us

After this period, the first clock pulse is

generated.

LOW period of the SCL clock tLow 4.7 — 1.25 — us

HIGH period of the SCL clock tHicH 4 — 0.6 — Ms

Set-up time for a repeated START tsu; STA 4.7 — 0.6 — us

condition

Data hold time for I2C bus devices typ; DAT o' 3.452 08 0.91 s

Data set-up time tsu; DAT 2504 — 10025 — ns

Rise time of SDA and SCL signals tr — 1000 20 +0.1Cy° 300 ns

Fall time of SDA and SCL signals t — 300 20 +0.1Cp° 300 ns

Set-up time for STOP condition tsy; STO 4 — 0.6 — Ms

Bus free time between STOP and tsur 4.7 — 1.3 — Ms

START condition

Pulse width of spikes that must be tsp N/A N/A 0 50 ns

suppressed by the input filter

1. The master mode I2C deasserts ACK of an address byte simultaneously with the falling edge of SCL. If no slaves

acknowledge this address byte, then a negative hold time can result, depending on the edge rates of the SDA and SCL

lines.

arON

The maximum tHD; DAT must be met only if the device does not stretch the LOW period (tLOW) of the SCL signal.
Input signal Slew = 10 ns and Output Load = 50 pF
Set-up time in slave-transmitter mode is 1 IPBus clock period, if the TX FIFO is empty.
A Fast mode 12C bus device can be used in a Standard mode I12C bus system, but the requirement tsu: paT 2 250 ns must

then be met. This is automatically the case if the device does not stretch the LOW period of the SCL signal. If such a
device does stretch the LOW period of the SCL signal, then it must output the next data bit to the SDA line tymax + tsu: pat =

1000 + 250 = 1250 ns (according to the Standard mode I2C bus specification) before the SCL line is released.

6. C, = total capacitance of the one bus line in pF.

|

tsu; paT| =<t

' l< tHD; sTA >

S <
'S tHp; pAT tHiGH

tsu; sTA »I
'SR

Figure 22. Timing definition for standard, and fast devices on the 12C bus

i.MX 8ULP Applications Processor—Industrial Products, Rev. 1, 09/2023

Data Sheet: Technical Data

63/100



NXP Semiconductors

Table 44. 12C 1 Mbps timing

Specifications—application domain

Parameter Symbol Minimum Maximum Unit
SCL Clock Frequency fscLH 0 1 MHz
Hold time (repeated) START condition. After this tup; STA 0.26 — ns
period, the first clock pulse is generated.
LOW period of the SCL clock tLow 0.5 — ns
HIGH period of the SCL clock thicH 0.26 — ns
Set-up time for a repeated START condition tsu; STA 0.26 — ns
Data hold time for I,C bus devices thp; DAT 0 — ns
Data set-up time tsu; DAT 50 — ns
Rise time of SDA and SCL signals toL 20 +0.1Cy, 120 ns
Fall time of SDA and SCL signals treLn 20 +0.1Cy, 120 ns
Set-up time for STOP condition treL 0.26 — ns
Bus free time between STOP and START condition toa 0.5 — ns
Pulse width of spikes that must be suppressed by tioa 0 50 ns
the input filter
5.4.4.4 Improved Inter-Integrated Circuit Interface (I3C) specifications
Unless otherwise specified, I3C specifications are timed to/from the V|4 and/or V,_ signal points.
Table 45. MIPI-I3C specifications when communicating with legacy I2C devices
Symbol Characteristic 400 kHz/Fast mode 1 MHz/ Fast+ mode Unit
Min. Max. Min. Max.
fscL SCL Clock Frequency 0 0.4 0 1.0 MHz
tsu sta | Set-up time for a repeated START condition 600 — 260 — ns
Hold time |typ; STA 600 — 260 — ns
(repeated)
START
condition
tLow LOW period of the SCL clock 1300 — 500 — ns
thiGH HIGH period of the SCL clock 600 — 260 — ns
tsu pat | Data set-up time 100 — 50 — ns
tup_pat | Data hold time for I,C bus devices 0 — 0 — ns
te Fall time of SDA and SCL signals 20 + 300 20 + 120 ns
0.1C! 0.1C"
tr Rise time of SDA and SCL signals 20 + 300 20 + 120 ns
0.1C," 0.1C,"
tsu sto | Set-up time for STOP condition 600 — 260 — ns
Table continues on the next page...
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Table 45. MIPI-I3C specifications when communicating with legacy 12C devices (continued)

Symbol Characteristic 400 kHz/Fast mode 1 MHz/ Fast+ mode Unit
Min. Max. Min. Max.
tsur Bus free time between STOP and START 1.3 — 0.5 — us
condition
tsp Pulse width of spikes that must be suppressed 0 50 0 50 ns
by the input filter
1. C, = total capacitance of the one bus line in pF.
Table 46. MIPI-I3C open drain mode specifications
Symbol Characteristic Min. Max. Unit Notes
ttow oo | LOW period of the SCL clock 200 — ns
toic_op_L tLow_op * — ns
toa_op
(min)
tHiGH HIGH period of the SCL clock tcr 12 ns
toa op | Fall time of SDA signal 20 +0.1Cy, 120 ns 1
tsu_op Data set-up time during open drain mode 3 — ns
tcas Clock after START (S) Condition
38.4n 1y S
* ENTASO
38.4n 100 p s
*+ ENTAS1
38.4n 2m S
* ENTAS2
38.4n 50 m s
* ENTAS3
tcep Clock before STOP (P) condition tcas(min)/2 — ns
tMMoverlap | Current master to secondary master overlap time tpic_ob_L — ns
during handoff
tavaL Bus available condition 1 — ps
tioLe Bus idle condition 1 — ms
tMMLock Time internal where new master not driving SDA low tavaL — Ms
1. Cp = total capacitance of the one bus line in pF.
Table 47. MIPI-I3C push-pull specifications for SDR and HDR-DDR modes
Symbol Characteristic Min. Typ. Max. Unit Notes
fscL SCL Clock Frequency 0.01 12 12.9 MHz
tLow LOW period of the SCL clock 24 — — ns
tDIG_L 32 — — ns
thien_mixe | HIGH period of the SCL clock for a mixed bus 24 — — ns
D
Table continues on the next page...
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Table 47. MIPI-I3C push-pull specifications for SDR and HDR-DDR modes (continued)

Symbol Characteristic Min. Typ. Max. Unit Notes
toic_H_mixE 32 — 45 ns 1
D

tHiGH HIGH period of the SCL clock 24 — — ns
tDIG_H 32 — — ns
tsco Clock in to data out for a slave — — 12 ns
tcr SCL clock rise time — — 150 x 1/ ns

fscL

(capped at

60)
tcr SCL clock fall time — — 150 x 1/ ns

fscL

(capped at

60)
tup pp | SDA signal data hold ns

B tcr + 3and — —

* Master mode tcp + 3
+ Slave mode 0
tsu pp | SDA signal setup 3 — — ns
tcasr Clock after repeated START (Sr) tcas (min) — — ns
tcasr Clock before repeated START (Sr) tcas — — ns
(min)/2

Cp Capacitive load per bus line — — 50 pF

1. When communicating with an I3C Device on a mixed Bus, the tpig_H_mixep period must be constrained in order to make
sure that I2C devices do not interpret 13C signaling as valid 12C signaling.

L

tsu; pa| =<t ! !

:«l»

" >l < tHp; STA > - > - tsu;sTA »1 1w
'S thp; DAT tricH 'SR

1

Figure 23. Timing definition for devices on the I12C bus

5.4.4.5 Low-power serial peripheral interface (LPSPI) switching specifications—application domain

The Low Power Serial Peripheral Interface (LPSPI) provides a synchronous serial bus with master and slave operations. Many
of the transfer attributes are programmable. The following tables provide timing characteristics for classic LPSPI timing modes.
See the LPSPI chapter of the chip reference manual for information about the modified transfer formats used for communicating
with slower peripheral devices.
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All timing is shown with respect to 20% Vpp and 80% Vpp thresholds, unless noted, as well as input signal transitions of 3 ns and
a 30 pF maximum load on all LPSPI pins.

Table 48. LPSPI master mode timing

Symbol Description Min. Max. Unit Notes
LP1 Frequency of operation 1
- LPSPIO-LPSPI3 fperipn/2048 30 iz
- LPSPI4-LPSPI5 fperipn/2048 60 Mz
LP2 SPSCK period (tspsk)

+ LPSPIO-3

. LPSPI4-5 33.33 2048 X tperiph ns

16.67 2048 X tyeriph

LP3 Enable lead time 1/2 — tspsk 2
LP4 Enable lag time 1/2 — tspsk 2
LP5 Clock (SPSCK) high or low time tspsck/2 -2 | tspsck/2 + 2 ns —
LP6 Data setup time (inputs) —

- LPSPIO-3 120 - ns

- LPSPI4-5 6.0 -
LP7 Data hold time (inputs) 0 — ns —
LP8 Data valid (after SPSCK edge) —

- LPSPIO-3 - 9.0 "

- LPSPI4-5 - 6.0
LP9 Data hold time (outputs) -1 — ns —

1. The frequency of operation is also limited to a minimum of fyeipn/2048 and a max of fyeripn/2, where fyeriph is the LPSPI
peripheral functional clock.
2. tperiph = 1/fperiph

The following figures show the master mode timing characteristics for LPSPI.
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1. If configured as an output.
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Figure 24. LPSPI master mode timing (CPHA = 0)
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2. LSBF = 0. For LSBF = 1, bit order is LSB, bit 1, ..., bit 6, MSB.

Figure 25. LPSPI master mode timing (CPHA = 1)

Table 49. LPSPI slave mode timing

Symbol Description Min. Max. Unit Notes

LP1 Frequency of operation 1

- LPSPIO-LPSPI3 - 15 MHz

- LPSPI4-LPSPI5 - 30 MHz
LP2 SPSCK period (tspsk)

66.67 2048 X tperiph ns
Table continues on the next page...
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Table 49. LPSPI slave mode timing (continued)

Specifications—application domain

Symbol Description Min. Max. Unit Notes
+ LPSPIO-3 33.33 2048 X tperiph
« LPSPI4-5
LP3 Enable lead time 1 — toeriph 2
LP4 Enable lag time 1 — toeriph 2
LP5 Clock (SPSCK) high or low time tspsck/2-2 | tspsck/2 + 2 ns —
LP6 Data setup time (inputs) —
- LPSPIO-3 7.0 — ns
- LPSPI4-5 4.0 -
LP7 Data hold time (inputs) —
- LPSPIO-3 5.0 - ns
- LPSPI4-5 3.0 -
LP8 SPI_SPSCK to SPI_MISO data valid (output data
valid): (tspsckapv) . 15 ns
« LPSPIO-3 . 13
+ LPSPI4-5
LP9 SPI_SPSCK to SPI_MISO data invalid (output data
hold): (tspsck2pH) 20 i ns
« LPSPIO-3 20 .
+ LPSPI4-5
LP10 SPI_SS active to SPI_MISO driven (tssoprv) 12 — ns —
LP11 SPI_SS inactive to SPI_MISO not driven (tssoniz) 12 — ns —

1. The frequency of operation is also limited to a minimum of fyeipn/2048 and a max of fyeripn/4, where feriph is the LPSPI
peripheral functional clock.

2. tperiph = 1/fperiph

The following figures show the slave mode timing characteristics for LPSPI.
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Figure 27. SPI slave mode timing (CPHA = 1)

5.4.4.6 USB Full Speed Transceiver and High Speed PHY specifications

This section describes the High Speed USB PHY parameters. The high speed PHY is capable of full and low speed signaling
as well.

The USB PHY meets the electrical compliance requirements defined in the Universal Serial Bus Revision 2.0 Specification with
the amendments below.

» USB ENGINEERING CHANGE NOTICE
— Title: 5V Short Circuit Withstand Requirement Change
— Applies to: Universal Serial Bus Specification, Revision 2.0

 Errata for USB Revision 2.0 April 27, 2000 as of 12/7/2000
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.

USB ENGINEERING CHANGE NOTICE
— Title: Pull-up/Pull-down resistors
— Applies to: Universal Serial Bus Specification, Revision 2.0

USB ENGINEERING CHANGE NOTICE

— Title: Suspend Current Limit Changes
— Applies to: Universal Serial Bus Specification, Revision 2.0
* On-The-Go and Embedded Host Supplement to the Revision 2.0 Specification
— Revision 2.0 plus errata and ecn June 4, 2010
» Battery Charging Specification (available from USB-IF)
— Revision 1.2, December 7, 2010

USBO0_VBUS pin is a detector function which is 5v tolerant and complies with the above specifications without needing any
external voltage division components.

6 Specifications—LPAV domain

6.1 LPDDR Controller (LPDDRC)

The LPDDR Controller is a configurable DDR controller that provides interface to LPDDR3, LPDDR4 and LPDDR4X memories.
The LPDDR4/4X includes a DFI interface to work with PHY. The controller is responsible for communication with the system
through AXI interface, DDR commands generation, DDR command optimizations, and read/ write data path. The PHY performs
timing adjustment using special calibration mechanisms to ensure data capture margin at the supported clock rate.

6.1.1 LPDDR3/4/4X parameters

The LPDDR Memory Controller (LPDDRC) is designed to be compatible with JEDEC-compliant SDRAMs.
» JESD209-4B compliant LPDDR4/LPDDR4X memories
» JESD209-3C compliant LPDDR3 memory

LPDDRC operation is contingent upon the board’s DDR design adherence to the DDR design and layout requirements stated in
the hardware development guide for the i.MX 8ULP application processor. Timing diagrams and tolerances required to work with
these memories are specified in the respective documents and are not reprinted here. Meeting the necessary timing requirements
for a DDR memory system is highly dependent on the components chosen and the design layout of the system as a whole.
NXP cannot cover in this document all the requirements needed to achieve a design that meets full system performance over
temperature, voltage, and part variation; PCB trace routing, PCB dielectric material, number of routing layers used, placement
of bulk/decoupling capacitors on critical power rails, VIA placement, GND and Supply planes layout, and DDR controller/PHY
register settings all are factors affecting the performance of the memory system. Consult the hardware user guide for this
device and NXP validated design layouts for information on how to properly design a PCB for best DDR performance. NXP
strongly recommends duplicating an NXP validated design as much as possible in the design of critical power rails, placement of
bulk/decoupling capacitors and DDR trace routing between the processor and the selected DDR memory. All supporting material
is readily available on device page i.MX8 Processors

Processors that demonstrate full DDR performance on NXP validated designs, but do not function on customer designs, are
not considered marginal parts. A report detailing how the returned part behaved on an NXP validated system will be provided
to the customer as closure to a customer’s reported DDR issue. Customers bear the responsibility of properly designing the
Printed Circuit Board, correctly simulating and modeling the designed DDR system, and validating the system under all expected
operating conditions (temperatures, voltages) prior to releasing their product to market.

The following table shows the configuration for LPDDR3/4/4X used in i.MX 8ULP.
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Table 50. LPDDR3/4/4x configurations

Parameter LPDDR3 LPDDR4 LPDDR4X
Data rates 800 MT/s! 1056 MT/s 1056 MT/s
Bus width 32-bit 32-bit 32-bit
Channels 1 2 2
Chip Selects 2 2 2

1. With ODT enabled
6.2 Display, Video, and Audio Interfaces

6.2.1 MIPI DSI timing—LPAV domain

The i.MX 8ULP conforms to the MIPI Alliance Specification for Display Serial Interface Version 1.1 compliant for MIPI display port
x4 lanes. It also supports MIP| Specification for D-PHY Version 2.1 and is backward compatible with MIPI Specification for D-PHY
v1.2 and D-PHY v1.1

6.2.2 MIPI CSlI timing—LPAV domain
The i.MX 8ULP conforms to the MIPI Alliance Standard for Camera Serial Interface 2 (CSI-2) Version 1.1 compliant for MIPI

display port x2 lanes. It also supports MIPI DPHYSM V1.1 specification.
6.2.3 PDM Microphone Interface (MICFIL) timing parameters

NOTE
These timing requirements apply only if the clock divider is enabled (PDM_CTRL2[CLKDIV]=0), otherwise there
are no special timing requirements.

The PDM microphones must meet the setup and hold timing requirements shown in the following table. The "k" factor value in
Table 51 depends on the selected quality mode as shown in Table 52.

Table 51. Timing parameters

Parameter Value

o floor(K x CLKDIV) — 1
trs, tfs ~ @(moduleNickname)_CLK_ROOT rate

1

trh. tfh >=0

1. @moduleNickname= PDM. Depending on K value, the user must make sure floor(K x CLKDIV) > 1 to avoid timing
problems.

Table 52. K factor value

Quality factor K factor
High Qaulity 1/2
Medium Quality, Very Low Quality 0 1
Low Quality, Very Low Quality 1 2
Very Low Quality 2 4
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6.2.4 EPDC timing specifications

The following table containg the EPDC timing specifications,
AXI bus clock domain: 316.8 MHz
PIX clock domain: 300 MHz

Table 53. EPDC timing specifications

Parameter

EPDC IO ports

Note

EPDC output skew

GDCLK

GDSP

GDRL

SDCLK

SDCLKN

SDLE

SDOEZ

SDOED

SDOE

SDDO[*]

SDCE[*]

SDSHR

Minimize the output skew to be <1/4
EPDC internal pixel clock cycle.

EPDC input skew

PWRSTAT

PWRIRQ

Minimize the input skew to be <1/4
EPDC AXI bus clock cycle.

EPDC output skew

BDR[*]

PWRCTRL[*]

PWRWAKE

PWRCOM

Minimize the output skew to be <1/4
EPDC AXI bus clock cycle.
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7 Specifications—real-time domain

7.1 Real time domain (RTD) power modes

Table 54. RTD power modes

Specifications—real-time domain

Power Mode

Min. Voltage at the
pin (V) VDD_DIGO

Max Frequency
(MHz) CM33/
Fusion DSP

Biasing Setting

Description

Active

Over Drive

1.05

216/200

AFBB enabled

All logic is
functional in this
mode.

Allows Dynamic
Voltage
Scaling(DVS)

Normal Drive

1271127

AFBB enabled

Under Drive

0.9

38.4/38.4

ARBB enabled

Sleep

0.9

RBB enabled
(optional)

Core in Wait-for-
Interrupt (WFI)

Core, bus,
peripheral clock
gating configurable
by software

Deep Sleep

0.65

RBB enabled

Core is in wait-
for-interrupt(WFI)
state

Core/System
clock gated

Some peripheral
optional functional

SRAM
contents retained

POWER DOWN

0.65

RBB enabled

Core/System/
peripherals power
gated

SRAM with
configurable
retention

Comparator, LP
timers optionally
functional

DEEP POWER DOWN

RTD domain
completely power
gated

Table continues on the next page...
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Table 54. RTD power modes (continued)

Power Mode Min. Voltage at the | Max Frequency Biasing Setting Description
pin (V) VDD_DIGO |(MHz) CM33/
Fusion DSP

DGO (aka Always
ON) domain ON

Comparator, LP
timers optionally
functional

7.2 Power sequencing—real-time domain

See Power sequencing—system.

7.3 Peripheral operating requirements and behaviors—real-time domain

7.3.1 FlexSPI parameters
The FlexSPI bus interface can operate in Single Data Rate (SDR) or Double Data Rate (DDR) signaling modes. Different AC
timings are specified for SDR and DDR signaling modes.

The FlexSPI interface uses the Read Strobe signal (DQS) as the reference clock to sample input data. There are two types of
flash memory devices: one with a Read Strobe pin and one without. The FlexSPI interface supports both types of memory device.
When the external flash device does not have a DQS pin, the FlexSPI controller internally generates a dummy Read Strobe
and loopback.

FlexSPI supports the following clocking scheme for a read data path:

» Dummy read strobe generated by the FlexSPI controller and looped back internally (FlexSPIn_MCRO[RXCLKSRC] = 0x0,
or Mode 0)

» Read strobe provided by memory device and input from DQS pad (FlexSPIn_MCRO[RXCLKSRC] = 0x3 or Mode 3)
The maximum FlexSPI frequency depends on the following factors:

» Bus signaling mode: SDR or DDR

» Clocking scheme for read data path

» 10 voltage level

» Core voltage level

» Type of 10 pad, where the FlexSPI interface is multiplexed

See the tables below to know the FlexSPI maximum supported frequencies in various modes at different locations.

Table 55. FlexSPI frequency for various modes on RTD

Interface Modes Frequency at 1.05v OD | Frequency at 1.0v ND Frequency at 0.9v ARBB
(MHz) (MH2)* (MHz)
1.8v2 3.3v3 1.8v 3.3v 1.8v 3.3v
FlexSPI0_A Mode 0 SDR 90 86 90 86 45 45
Mode 0 DDR 45 43 45 43 22 22
FlexSPI0_B Mode 0 SDR 60 60 60 60 45 45

Table continues on the next page...
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Table 55. FlexSPI frequency for various modes on RTD (continued)

Specifications—real-time domain

Interface Modes Frequency at 1.05v OD | Frequency at 1.0v ND Frequency at 0.9v ARBB
(MHz) (MHz)! (MHz)
Mode 0 DDR 30 30 30 30 22 22
FlexSPIO_A/B Mode 3 DDR 180 100 100 100 45 45
FlexSPI1_A/B Mode 0 SDR 60 60 60 60 60 45
Mode 0 DDR 30 30 30 30 30 22
Mode 3 DDR 180 100 100 100 42 42

1. Voltage at the pin.

2. 1.8 v corresponds to PAD voltage
3. 3.3v corresponds to PAD voltage

Table 56. FlexSPI frequency for various modes on APD

Interface Modes Frequency at 1.05v OD (MHz) Frequency at 1.0v ND (MHz)"
1.8v2 3.3v3 1.8v 3.3v
FlexSPI2_A (PTD | Mode 0 SDR 90 90 90 88
pins) Mode 0 DDR 45 45 45 44
FlexSPI2_B (PTD |Mode 0 SDR 60 60 60 60
pins) Mode 0 DDR 30 30 30 30
FlexSPI2_A/B Mode 3 DDR 166 100 83 100
(PTD pins)
FlexSPI2_A/B Mode 0 SDR 60 60 60 50
(PTE pins) Mode 0 DDR 30 30 30 25
Mode 3 DDR 100 83 50 50

1. Voltage at the pin.

2. 1.8 v corresponds to PAD voltage
3. 3.3v corresponds to PAD voltage

7.3.1.1 FlexSPI timings for SDR with internal loopback input sample (Mode O - FlexSPIn_MCRO[RXCLKSRC] =

0x0)
Table 57. FlexSPI timings for SDR in Mode 0
ID Parameter Min. Max. Unit
- FlexSPIX[A/B]_SCLK — See Mode 0 in Table 58 MHz
cycle frequency
tq FlexSPIx[A/B]_SCLK High or 7.5 — ns
Low Time
to FlexSPIx[A/B]_SSy_B 1.0 — SCLK
pulse width
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Table 57. FlexSPI timings for SDR in Mode 0 (continued)

ID Parameter Min. Max. Unit
t3 FlexSPIX[A/B]_SSy_B lead Tecss + 0.5 — SCLK
time': 2
t4 FlexSPIX[A/B]_SSy_B lag Tesh — SCLK
time 1.3
ts FlexSPIX[A/B]_DATAy See SDR output hold for | See SDR output setup ns
output delay Mode 0 in Table 58 for Mode 0 in Table 58
ts FlexSPIX[A/B]_DATAYy setup time | See SDR input setup for — ns
Mode 0 in Table 58
t7 FlexSPIX[A/B]_DATAYy hold time | See SDR Input Hold for — ns
Mode 0 in Table 58

1. Timing is controlled from FLSHxCR1 register (x=A1, A2, B1, or B2).
2. Tecss: Chip select output setup time.
3. Tcsh: Chip select output hold time.

Table 58. FlexSPI AC specifications for SDR mode 0

Parameter Max interface frequency Unit
Frequency SDR 90 - 84 83 - 61 60-51 <50 MHz
SDR input setup 7 7 8 8 ns
SDR input hold 0 0 0 0 ns
SDR output setup | 3.5 4.25 4.25 8 ns
SDR output hold -3.5 -4.25 -4.25 -8 ns

7.3.1.2 SDR timing diagrams for Mode 0

The following timing diagrams are valid for FlexSPIn_MCRO[RXCLKSRC] = 0x0.

FlexSPIX[A/B]_SSy_B

FlexSPIX[A/B]_SCLK

FlexSPIX[A/B]_DATAy

Figure 29. SDR output timing diagram for Mode 0
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FlexSPIX[A/B]_DATAy

FlexSPIx[A/B]_SCLK

Figure 30. SDR input timing diagram with internal loopback input sample for Mode 0

7.3.1.3 FlexSPI timings for DDR with internal loopback input sample (Mode 0 - FlexSPIn_MCRO[RXCLKSRC] =

0x0)
Table 59. FlexSPI timings with FlexSPIn_MCRO[RXCLKSRC] = 0x0 (DDR mode)

ID Parameter Min. Max. Unit
FlexSPIX[A/B]_SCLK — See Mode 0 in Table 60 MHz
cycle frequency

t4 FlexSPIX[A/B]_SCLK 15 — ns
high or low time

to FlexSPIX[A/B]_SSy_B 1 — SCLK
pulse width

t3 FlexSPIx[A/B]_SSy_B (TCSS+0.5)/2 — SCLK
lead time *

t4 FlexSPIx[A/B]_SSy_B TCSH/2 — SCLK
lag time '

ts FlexSPIX[A/B]_DATAy — See DDR output setup ns
output valid time for mode 0 in Table 60

ts FlexSPIX[A/B]_DATAy | See DDR Output Hold — ns
output hold time for mode 0 in Table 60

t7 FlexSPIx[A/B]_DATAy | See DDR Input Setup — ns
setup time for Mode 0 in Table 60

tg FlexSPIX[A/B]_DATAy |See DDR Input Hold for — ns
hold time Mode 0 in Table 60

1. Timing is controlled from FLSHxCR1 register (x=A1, A2, B1, or B2).
Table 60. FlexSPI DDR AC specifications for Mode 0

Parameter Max interface frequency Unit

Frequency DDR 45 -40 30 MHz

DDR input setup 7 8 ns

DDR input hold 0 0 ns

DDR output setup 3 3 ns

DDR output hold -3 -3 ns
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7.3.1.4 DDR Timing Diagrams for Mode O

FlexSPIX[A/B]_SSy B /—\—
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Figure 31. DDR output timing diagram for Mode 0

FlexSPIXA/B]_SCLK M

FlexSPIX[A/B]_DATAy } |

Figure 32. DDR input timing diagram with internal loopback input sample for Mode 0

7.3.1.5 FlexSPI timings for SDR with external DQS input sample (Mode 3 - FlexSPIn_MCRO[RXCLKSRC] = 0x3)

Table 61. FlexSPI timings with FlexSPIn_MCRO[RXCLKSRC] = 0x3 (SDR mode)

ID Parameter Min. Max. Unit
FlexSPIX[A/B]_SCLK See values in Table 62 MHz
cycle frequency

t4 FlexSPIx[A/B]_SCLK high or 2.25 — ns
low time

to FlexSPIX[A/B]_SSy_B CSINTERVAL — SCLK
pulse width’

t3 FlexSPIX[A/B]_SSy_B lead Tess + 0.5 — SCLK
time2 3

t4 FlexSPIx[A/B]_SSy_B lag Tcsh — SCLK
time2 4

ts FlexSPIX[A/B]_DATAy See SDR output | See SDR output setup for ns
output delay hold for Mode 3 in Mode 3 in Table 62

Table 62

ts FlexSPIX[A/B]_DATAy input | See SDR input setup ns

setup time for Mode 3 in
Table 62

t7 FlexSPIX[A/B]_DATAYy input | See SDR input hold

hold time for Mode 3 in
Table 62

1. Minimum is 2 SCLK cycles even if CSINTERVAL value is less than 2.
2. Timing is controlled from FLSHxCR1 register (x=A1, A2, B1, or B2).
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3. Tcss: Chip select output setup time.
4. Tcsh: Chip select output hold time.

Table 62. FlexSPI AC SDR specifications for input mode 3

Parameter Max interface frequency Unit
Frequency SDR | 180 166 100 83 50-42 MHz
SDR input 0.6 0.6 0.8 1.2 2.75 ns
setup

SDRinput hold |-0.6 -0.6 -0.8 -1.2 -2.75 ns
SDR output 15 2 3.5 4.25 8 ns
setup

SDR output -1.5 -2 -3.5 -4.25 -8 ns
hold

7.3.1.6 SDR timing diagrams for Mode 3

The following timing diagrams are valid for FlexSPIn_MCRO[RXCLKSRC] = 0x3.

FlexSPIX[A/B]_SSy B

FlexSPIX[A/B]_SCLK

FlexSPIX[A/B]_DATAy

Figure 33. SDR output timing diagram for Mode 3

FlexSPIX{A/B]_DQS M

FlexSPIX[A/B]_DATAy |

Figure 34. Input timing diagram for SDR with external DQS input sample

7.3.1.7 FlexSPI timings for DDR with external DQS input sample (Mode 3 - FlexSPIn_MCRO[RXCLKSRC] = 0x3)
Table 63. FlexSPI timings with FlexSPIn_MCRO[RXCLKSRC] = 0x3 (DDR mode)

ID Parameter Min. Max. Unit

FlexSPIX[A/B]_SCLK — See values in Table 64 MHz
cycle frequency

Table continues on the next page...
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Table 63. FlexSPI timings with FlexSPIn_MCRO[RXCLKSRC] = 0x3 (DDR mode) (continued)

ID Parameter Min. Max. Unit
t4 FlexSPIX[A/B]_SCLK 2.25 — ns
high or low time
to FlexSPIX[A/B]_SSy_B 1 — SCLK
pulse width
t3 FlexSPIX[A/B]_SSy_B (Tcss+0.5)/2 — SCLK
lead time'- 2
t4 FlexSPIX[A/B]_SSy_B Tsch/2 — SCLK
lag time': 3
ts FlexSPIx[A/B]_DATAy — See DDR output setup ns
output valid time for Mode 3 in Table 64
ts FlexSPIX[A/B]_DATAy See DDR output hold — ns
output hold time for Mode 3 in Table 64
tg FlexSPIX[A/B]_DATAy — See DDR input setup for ns
input setup skew Mode 3 in Table 64
t10 FlexSPIX[A/B]_DATAy — See DDR input hold for ns
input hold skew Mode 3 in Table 64
1. Timing is controlled from FLSHxCR1 register (x=A1, A2, B1, or B2).
2. Tcss: Chip select output setup time
3. Tcsh: Chip select output hold time
Table 64. FlexSPI AC DDR specifications for Mode 3
Parameter Max interface frequency Unit
Frequency DDR 180 166 100 83 50-42 MHz
DDR input setup 0.6 0.6 0.8 1.2 2.75 ns
DDR input hold -0.6 -0.6 -0.8 -1.2 -2.75 ns
DDR output setup | 0.6 0.6 1 1.25 3 ns
DDR output hold -0.6 -0.6 -1 -1.25 -3 ns

7.3.1.8 DDR timing diagrams for Mode 3

FlexSPIX[A/B]_SSy_B

FlexSPIX[A/B]_SCLK

FlexSPIx[A/B]_DATAy

Figure 35. DDR output timing diagram for Mode 3
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FlexSPIX[A/B]_DQS

FlexSPIx[A/B]_DATAy

Figure 36. DDR input timing diagram with external DQS input sample for Mode 3

7.3.2 Analog modules

7.3.2.1 12-bit ADC electrical specifications

All ADC channels meet the 12-bit single-ended accuracy specifications.

Table 65. ADC Electrical Specifications (VREFH=VDD_ANA_18 and VADIN,ox<VREFH)

Table continues on the next page...

i.MX 8ULP Applications Processor—Industrial Products, Rev. 1, 09/2023

Symbol Description Min Typ Max Unit Notes
VADIN Input voltage VREFL — VREFH \% —
CADIN Input capacitance — 4.5 — pF —
RADIN Input resistance — 500 — Q —
RAS Analog source resistance — — 5 KQ 1
fADCK ADC Conversion clock frequency 8 — 66 MHz
Csample Sample cycles 3.5 — 131.5 2
Ccompare Fixed compare cycles — 17.5 — cycles
Cconversion Conversion cycles Cconversion= Csample + cycles
Ccompare

TUE Total unadjusted Error — -14 to -2 — LSB 3
DNL Differential nonlinearity — 1.2 — LSB 34
INL Integral nonlinearity — 1.2 — LSB 34
ENOB Effective number of bits 5

Single-ended mode

Avg =1 — 10.5 —

Avg =2 — 10.8 —

Avg = 16 — 11.4 —

Differential mode

Avg =1 — 11.4 —
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Table 65. ADC Electrical Specifications (VREFH=VDD_ANA_18 and VADIN,ax<VREFH) (continued)

Symbol Description Min Typ Max Unit Notes
Avg =2 — — —
Avg =16 — — —
SINAD Signal to noise plus distortion SINAD=6.02 x ENOB + 1.76 dB
EFS Full-scale error — -4 — LSB 3
EZS Zero-scale error — 0.05 — LSB 3
lin_ext_leak External channel leakage current — 30 500 nA
EIL Input leakage error RAS * lin mV

1. This resistance is external to the SoC. To achieve the best results, the analog source resistance must be kept as low
as possible. The results in this data sheet were derived from a system that had < 15 Q analog source resistance. The
RAS/CAS time constant should be kept to < 1 ns.

See Figure 37.

oD

1 LSB = (VREFH - VREFL)/2N, N=12
ADC conversion clock at max frequency and using linear histogram.
Input data used for test was 1 kHz sine wave.

Table 66. ADC electrical specifications (VREFH=1.68 V and VADINyax<VDD_PTAmax)"

Table continues on the next page...

i.MX 8ULP Applications Processor—Industrial Products, Rev. 1, 09/2023

Symbol Description Min Typ? Max Unit Notes
VADIN Input voltage— | VREFL — VDD_PTAnax \%
Port A
Input voltage— VDD_PTBpax
Port B
CADIN Input 4.5 — pF
capacitance
RADIN Input resistance 1 — KQ
RAS Analog source — 5 KQ 3
resistance
fADCK ADC conversion | 8 — 66 MHz
clock frequency
Csample Sample cycles |3.5 — 131.5 — 4
Ccompare Fixed compare |— 17.5 — Cycles
cycles
Cconversion Conversion Cconversion= Csample + Ccompare Cycles
cycles
TUE Total — -14 to -2 — LSB 5
unadjusted
error
DNL Differential — 1.2 — LSB 56
nonlinearity
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Table 66. ADC electrical specifications (VREFH=1.68 V and VADINmax<VDD_PTAnax)! (continued)

Symbol Description Min Typ? Max Unit Notes

INL Integral — +1.2 — LSB 56
nonlinearity

ENOB Effective Number of Bits 7

Single-ended mode

Avg =1 — 10.3 —
Avg =2 — 10.6 —
Avg = 16 — 11.3 —

Differential mode

Avg =1 — 11.2 —

Avg =2 — — —

Avg = 16 — — —
SINAD Signal to noise | SINAD=6.02 x ENOB + 1.76 dB

plus distortion
EFS Full-scale error | — -4 — LSB 5
EZS Zero-scale error | — 0.05 — LSB 5
lin_ext_leak External — 30 500 nA

channel

leakage current

EIL Input leakage RAS * lin mV
error

-

Values in this table are based on design simulations.

2. Typical values assume VDD_ANA_18 = 1.8 V, Temp = 25 °C, fACLK = Max, unless otherwise stated. Typical values are
for reference only, and are not tested in production.

3. This resistance is external to the SoC. To achieve the best results, the analog source resistance must be kept as low

as possible. The results in this data sheet were derived from a system that had < 15 Q analog source resistance. The

RAS/CAS time constant should be kept to < 1 ns.

See Figure 37.

1 LSB = (VREFH - VREFL)/2N, N=12

ADC conversion clock at max frequency and using linear histogram.

Input data used for test was 1 kHz sine wave.

No o s

Table 67. ADC electrical specifications (1V<sVREFH<VDD_ANA18;ny and VADINyax<VREFH) 1

Symbol Description Min Typ? Max Unit Notes
VADIN Input voltage |VREFL — VREFH \Y —
CADIN Input — 4.5 — pF —
capacitance
RADIN Input — 500 — Q
resistance

Table continues on the next page...
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Table 67. ADC electrical specifications (1V<VREFH<VDD_ANA18yn and VADINyax<VREFH) ! (continued)

Specifications—real-time domain

Symbol

Description

Min

Typ?

Max

Unit

Notes

RAS

Analog
source
resistance

5

KQ

fADCK

ADC
conversion
clock
frequency

44

MHz

Csample

Sample
cycles

3.5

131.5

Ccompare

Fixed
compare
cycles

17.5

Cycles

Cconversion

Conversion
cycles

Cconversion= Csample + Ccompa

re

Cycles

TUE

Total
unadjusted
error

-14to -2

LSB

DNL

Differential
nonlinearity

LSB

56

INL

Integral
nonlinearity

LSB

56

ENOB

Effective number of bits

Single-ended mode

Avg =1

Avg =2

Avg = 16

Differential mode

Avg =1

Avg =2

Avg = 16

SINAD

Signal to
noise plus
distortion

SINAD=6.02 x ENOB + 1.76

dB

EFS

Full-scale
error

LSB

EZS

Zero-scale
error

0.05

LSB

lin_ext_leak

External
channel

i.MX 8ULP Applications Processor—Industrial Products, Rev. 1, 09/2023
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Table continues on the next page...
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Specifications—real-time domain

Table 67. ADC electrical specifications (1V<VREFH<VDD_ANA18yn and VADINyax<VREFH) ! (continued)

Symbol Description Min Typ? Max Unit Notes
leakage
current

EIL Input leakage | RAS * lin mV —
error

SN

Values in this table are based on design simulations.

2. Typical values assume VDD_ANA_18 = 1.8 V, Temp = 25 °C, fACLK = Max, unless otherwise stated. Typical values are
for reference only, and are not tested in production.

3. This resistance is external to the SoC. To achieve the best results, the analog source resistance must be kept as low

as possible. The results in this data sheet were derived from a system that had < 15 Q analog source resistance. The

RAS/CAS time constant should be kept to < 1 ns.

See Figure 37.

1 LSB = (VREFH - VREFL)/2N, N=12

ADC conversion clock at max frequency and using linear histogram.

Input data used for test was 1 kHz sine wave.

No o s~

The following figure shows a plot of the ADC sample time versus RAS.

Sample Time vs R
&00.0
500.0

A

300.0

sample Time [(ns)

200.0

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

Ras(ohm)

Figure 37. Sample time vs Rag
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7.3.2.1.1 ADC operating conditions

Specifications—real-time domain

SIMPLIFIED
INPUT PIN EQUIVALENT
CIRCUIT ZADIN
Mpad | |_ > SIMPLIFIED
Zas | leakage . CHANNEL SELECT
< O [ b - _Creur ADC SAR
Ras | | | RADIN | ENGINE
WY : + T WV_O/O_'_"_D
l | Vapin | ' | | :
— I
Vas Cas | | | | : |
I Sl
| ' ! |
= | = I - = I | I
< = b—= === - 4 | RADIN I
& t /\/\/\/_O/O_l_‘
INPUT PIN ' !
| RaDIN I
X | o9
INPUT PIN | !
| RADIN |
& | ot
INPUTPN T T T 77 —— CaDIN
i
Figure 38. ADC input impedance equivalency diagram
7.3.2.2 12-bit DAC electrical characteristics
7.3.2.2.1 12-bit DAC operating requirements
Table 68. 12-bit DAC operating conditions
Symbol Description Min Typ Max Unit Notes
CL Output load capacitance — 50 100 pF 1
I Output load current — — +1 mA 2

1. The DAC output can drive R and C loading. The user should consider both DC and dynamic application requirements.
50pF CL provides the best dynamic performance, while 100pF provides the best DC performance.
2. Sink or source current ability.

Table 69. DAC characteristics

Symbol Description Test Conditions Min. Typ. |Max. |Units Notes
IDDA_LS Supply Current in Low | Code 800h, VDD_ANA18 — 80 120 MA 1
Speed mode selected, no Rload _ 80 _ 2
IDDA_MS Supply Current in — 250 |450 1
Middle Speed mode _ 250 | — 2
IDDA_HS Supply Current in High — 500 |850 1
Speed mode _ 500 | — >
Table continues on the next page...
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Table 69. DAC characteristics (continued)

Specifications—real-time domain

Symbol Description Test Conditions Min. Typ. |Max. |Units Notes
VDACOUTL | DAC low level output VDD_ANA18 selected, VSS — 0.15 \Y 3
voltage Rload=18k, Cload=50pF
VDACOUTH | DAC high level output VDD_ANA18 | — VDD_
voltage -0.15 ANA1
8
DNL Differential non- Code 100h -> FOOh best fit curve | — 0.5 |11 LSB —
linearity error
INL Integral non-linearity Code 100h -> FOOh best fit curve | — 12 — 4
error — " _ 5
EO Offset error Code 100h — 0.6 |— %FSR | —
TEO Offset error Code 100h — 30 |— uv/°’cC  |—
temperature coefficient
EG Gain error Code FOOh — 0.3 |— %FSR | —
TEG Gain error temperature | Code FOOh — 10 — ppm of |—
coefficient FSR/°C
TFS_LS Full scale setting time | Code 100h -> FOOh or FOOh -> — 5 — us 6
in Low Speed mode 100h @ ZTC current
Code 100h -> FOOh or FOOh -> — 5 —
100h @ PTAT current
TFS_MS Full scale setting time | Code 100h -> FOOh or FOOh -> — 1 —
in Middle Speed mode | 100h @ ZTC current
Code 100h -> FOOh or FOOh -> — 1 —
100h @ PTAT current
TFS_HS Full scale setting time | Code 100h -> FOOh or FOOh -> — 0.5 —
in High Speed mode 100h @ ZTC current
Code 100h -> FOOh or FOOh -> — 0.5 —
100h @ PTAT current
TCC_LS Code to code setting Code 7F7h -> 807h or 807h -> — 1 —
time in Low Speed 7F7h @ ZTC current
mode
Code 7F7h -> 807h or 807h -> — 1 —
7F7h @ PTAT current
TCC_MS Code to code setting Code 7F7h -> 807h or 807h -> — 0.5 —
time in Middle Speed | 7F7h @ ZTC current
mode Code 7F7h -> 807h or 807h -> | — 05 |—
7F7h @ PTAT current
TCC_HS Code to code setting Code 7F7h -> 807h or 807h -> — 0.3 —
time in High Speed 7F7h @ ZTC current
mode Code 7F7h -> 807h or 807h > | — 03 |—
7F7h @ PTAT current
Table continues on the next page...
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Specifications—real-time domain

Table 69. DAC characteristics (continued)

Symbol Description Test Conditions Min. Typ. |Max. |Units Notes
SR_LS Slew rate in Low Code 100h -> FOOh or FOOh -> — 024 |— V/us 7
Speed mode 100h @ ZTC current
Code 100h -> FOOh or FOOh -> — 024 |—
100h @ PTAT current
SR_MS Slew rate in Middle Code 100h -> FOOh or FOOh -> — 1.2 —
Speed mode 100h @ ZTC current
Code 100h -> FOOh or FOOh -> — 1.2 —
100h @ PTAT current
SR_HS Slew rate in High Code 100h -> FOOh or FOOh -> — 2.4 —
Speed mode 100h @ ZTC current
Code 100h -> FOOh or FOOh -> — 24 —
100h @ PTAT current
PSRR Power supply rejection | Code 800h, — 70 — dB 8
ratio AVDD_ANA18=100mV,
VREFH_ANA12 selected
Glitch Glitch energy Code 100h -> FOOh -> 100h — 30 — nV-s —
Code 7FFh -> 800h -> 7FFh — 30 —
CT Channel to channel — — — -80 dB 9
crosstalk
ROP Output resistance Code 100h -> 2A8h and D58h -> | — 200 |— Q 10
FOOh
Code 2A8h and D58h — 30 — Q

oo

S©oeN

0.

DAC output reference current is configured as either the PTAT current reference or the internal current reference in the
DAC Status and Control Register (DAC_CR?2).

DAC output reference current is configured as the ZTC current reference in the DAC Status and Control Register
(DAC_CR?2).

It is recommended to operate the DAC in the output voltage range between 0.15 V and

(VDD_ANA18
-0.15

V) for best accuracy. Linearity of the output voltage outside this range will be affected as current load increases.

When VDD_ANA18 is selected as the reference (DAC_CR[DACRFS]=1b).

When the VREFH_ANA18 is selected as the reference (DAC_CR[DACRFS]=0b).

The DAC output remains within £0.5 LSB of the final measured value for digital input code change. Noise on the power
supply can cause this performance to degrade to +1 LSB. This parameter represents both rising edge and falling edge
settling time.

Time for the DAC output to transition from 10% to 90% signal amplitude (rising edge or falling edge).
PSRR=20*log{AVDD_ANA18 /AVDAC_OUT}

If two DACs are used and sharing the same VREFH.

Based on design simulation.
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7.3.2.3 CMP electrical specifications

Table 70. CMP Operating Conditions

Specifications—real-time domain

Symbol Description Min Typ Max Unit
VREFH_EXT External reference voltage 1 — 1.98 \Y
VREFH_INT! Internal reference voltage — 1.3 — \%
1. This is an internally generated voltage reference generated by PMCO.
Table 71. CMP Characteristics
Symbol Description Condition Min Typ Max Unit
VAIN Analog input voltage 0 VDD_PTx' \%
VAIO Analog input 20 mV
offset voltage
VH Analog Hysctrl[1:0]=00 5 mV
tor hyst i
comparator hysteresis Hysctrl[1:0]=01 10 Y
Hysctrl[1:0]=10 20 mV
Hysctri[1:0]=11 30 mV
TDHS Propagation delay, Nominal supply 50 ns
high-speed mode
TDHS Propagation delay, 5 us
low-speed mode
Analog comparator 20 us
initialization delay
INL 8B DAC integral non- -1 1 LSB
linearity
DNL 8B DAC -1 1 LSB
differential non-
linearity

1. The maximum input voltage for CMP analog inputs associated with Port A (PTA) is VDD_PTA. The maximum input voltage

for CMP analog inputs associated with Port B (PTB) is VDD_PTB.

7.3.3 Timer specifications—real-time domain

See General switching timing specifications.
7.3.4 Connectivity and communications specifications—real-time domain

7.3.4.1 LPUART

See General switching timing specifications.

7.3.4.2 Inter-Integrated Circuit Interface (I2C) timing—real-time domain

See Inter-Integrated Circuit Interface (12C) timing.
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7.3.4.3 LPSPI switching specifications—real-time domain

See Low-power serial peripheral interface (LPSPI) switching specifications—application domain.

7.3.4.4 125/SAl switching specifications

This section provides the AC timing for the 12S/SAI module in master mode (clocks are driven) and slave mode (clocks are
input). All timing is given for noninverted serial clock polarity (TCR2[BCP] is 0, RCR2[BCP] is 0) and a noninverted frame sync
(TCRA4[FSP] is 0, RCR4[FSP] is 0). If the polarity of the clock and/or the frame sync have been inverted, all the timing remains
valid by inverting the bit clock signal (BCLK) and/or the frame sync (FS) signal shown in the following figures.

Specifications—real-time domain

All timing shown is also with respect to input signal transitions of 3 ns and a 50 pF maximum load.

Table 72. 12S/SAl master mode timing

Num. Parameter Min Max Unit

S1 12S_MCLK cycle time 20 — ns

S2 I12S_MCLK (as an input) pulse width high/low 45% 55% MCLK period

S3 12S_TX_BCLK/I12S_RX_BCLK cycle time (output) 40 _ ns

S4 12S_TX_BCLK/I12S_RX_BCLK pulse width high/low 45% 55% BCLK period

S5 12S_TX_BCLK/I2S_RX_BCLK to 12S_TX_FS/I2S_RX_FS output — 17.5 ns
valid

S6 12S_TX_BCLK/I2S_RX_BCLK to 12S_TX_FS/I2S_RX_FS output 0 — ns
invalid

S7 12S_TX_BCLK to 12S_TXD valid — 17.5 ns

S8 12S_TX_BCLK to [2S_TXD invalid 0 — ns

S9 12S_RXD/I2S_RX_FS input setup before 12S_RX_BCLK 19.8 — ns

S10 12S_RXD/I2S_RX_FS input hold after 12S_RX_BCLK 0 — ns

12S_RXD

¥ et ut

‘ Y
s P !
125_TXD < X
<o
X

12S_MCLK (output)

d »

h S3 Vi
12S_TX_BCLK/ / A\ 4 3 S\ /
12S_RX_BCLK (output) < s4 > i '

e s R
12S_TX_FS/ / ] AN
12S_RX_FS (output) ! ! !

! IS I ! i
12S_TX_FS/ ‘ ' i\ T\
12S_RX_FS (input) #‘ﬁs—: 1 ‘ 3 |

1S8 1 : p
| ) >

Figure 39. 12S/SAl timing — master modes
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Table 73. 12S/SAl slave mode timing

Package information

Num. Parameter Min Max Unit
S11 12S_TX_BCLK/I2S_RX_BCLK cycle time (input) 40 — ns
S12 12S_TX_BCLK/I12S_RX_BCLK pulse width high/low (input) 45% 55% MCLK period
S13 12S_TX_FS/I2S_RX_FS input setup before 12S_TX_BCLK/ 10 — ns
12S_RX_BCLK
S14 12S_TX_FS/12S_RX_FS input hold after 12S_TX_BCLK/ 2 — ns
12S_RX_BCLK
S15 12S_TX_BCLK to 12S_TXD/I2S_TX_FS output valid — 18 ns
S16 12S_TX_BCLK to 12S_TXD/I2S_TX_FS output invalid 2 — ns
S17 12S_RXD setup before 12S_RX_BCLK 10 — ns
S18 12S_RXD hold after 12S_RX_BCLK 2 — ns
S19 I2S_TX_FS input assertion to 12S_TXD output valid' — 17.0 ns
1. Applies to first bit in each frame and only if the TCR4[FSE] bit is clear

P s .

h Vi

! S12 |
12S_TX_BCLK/ / s12 ¢ b/ } S\ /
12S_RX_BCLK (input) -‘ g :

s ! *: s16
12S_TX_FS/ / ! ) o\
12S_RX_FS (output) ! s13 ! s14 !

1 — | B
12S_TX_FS/ L/ ! ! ™\
12S_RX_FS (input) T p s ‘7313—’: : H :

s o ¥ 4L oy
— XC I -

Figure 40. 12S/SAl timing — slave modes

7.3.4.5 FlexlO specifications—real-time domain

See General switching timing specifications

7.3.4.6 CAN switching specifications

See General switching timing specifications.

8 Package information

This section contains package information for the following packages:

* MAPBGA 15 x 15 mm, 0.5 mm pitch (485 MAPBGA)
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Package information

8.1 MAPBGA, 15 x 156 mm, 0.5 mm pitch (485 MAPBGA)
This section includes the following information for the 15 x 15 mm, 0.5 mm pitch package:
» Case outline

» Ball map

8.1.1 15 x 15 mm package case outline
The following figure shows the top, bottom, and side views of the 15 x 15 mm MAPBGA package.
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Package information

PBGA—485 1/0
15 X 15 X 1.38 PKG, 0.5 PITCH

15}

/ INDEX AREA

/]0.2]c

/o\

0 485X []0.08]C]
PIN A1 A

TOP VIEW !

SEATING
PLANE

g
28X 0.5 —~—
il bbb b 44 b & -
LS S R T T T TR R
o T I“"I""j B sdnde s ;:-o—I—e—I T
A [ TRTTT 38 $b o046 46, TTTST
a8 ($od 56 & 5 $dd
DA é ¢‘W $bd bdd W‘¢ é
METY sSUTUIER 45 #5096 95 SIUNUTY 9} 28X 0.5
u [ TTEG ST TS 64T T T .
e NS S Csas st e oot
P N N '\\ ﬂ\;_
v SRR SONNE S0 ddde |\ 1
i \\“’%\ STl TTTTTIEY
N TV 44442777
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FG \L \;\Nx ;: ;: & *-6-* 485X ¢O‘29
e KRR NSO 35 & STETTT -
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Figure 41. 15 x 15 mm case outline
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Package information

PBGA—485 1/0
15 X 15 X 1.38 PKG, 0.5 PITCH

NOTES:
1. ALL DIMENSIONS IN MILLIMETERS.
2. DIMENSIONING AND TOLERANCING PER ASME Y14.5M—1994.
A PIN A1 FEATURE SHAPE, SIZE AND LOCATION MAY VARY.
MAXIMUM SOLDER BALL DIAMETER MEASURED PARALLEL TO DATUM C.

DATUM C, THE SEATING PLANE, IS DETERMINED BY THE SPHERICAL CROWNS OF THE
SOLDER BALLS.

PARALLELISM MEASUREMENT SHALL EXCLUDE ANY EFFECT OF MARK ON TOP SURFACE
OF PACKAGE.

Figure 42. Notes on 15 x 15 mm case outline

8.1.2 15 x 15 mm, 0.5 mm pitch, ball map

The following figure shows the 15 x 15 mm, 0.5 mm pitch, ball map.
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Pin Multiplexing
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9 Pin Multiplexing

9.1 i.MX 8ULP pin multiplexing

See the attached 10 Definition and Package Ballmap spreadsheet for the pinout table of 485 MAPBGA package.

10 Revision History

10.1 Revision history

The following table shows the revision history of this document.

Table 74. Revision history

Revision number

Date

Substantial changes

Rev 1

09/2023

Initial Release.
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Legal information

Data sheet status

Legal information

Document status!'I] Product statusf Definition

Objective [short] data sheet Development This document contains data from the objective specification for product
development.

Preliminary [short] data sheet Qualification This document contains data from the preliminary specification.

Product [short] data sheet Production This document contains the product specification.

[11  Please consult the most recently issued document before initiating or completing a design.

[2] The term 'short data sheet' is explained in section "Definitions".

[3] The product status of device(s) described in this document may have changed since this document was published and may differ in case of multiple devices.
The latest product status information is available on the Internet at URL http://www.nxp.com.

Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

Short data sheet — A short data sheet is an extract from a full data sheet with
the same product type number(s) and title. A short data sheet is intended for
quick reference only and should not be relied upon to contain detailed and full
information. For detailed and full information see the relevant full data sheet,
which is available on request via the local NXP Semiconductors sales office.
In case of any inconsistency or conflict with the short data sheet, the full data

sheet shall prevail.

Product specification — The information and data provided in a Product data
sheet shall define the specification of the product as agreed between NXP
Semiconductors and its customer, unless NXP Semiconductors and customer
have explicitly agreed otherwise in writing. In no event however, shall an
agreement be valid in which the NXP Semiconductors product is deemed to
offer functions and qualities beyond those described in the Product data sheet.

Disclaimers

Limited warranty and liability — Information in this document is believed

to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal or
replacement of any products or rework charges) whether or not such damages
are based on tort (including negligence), warranty, breach of contract or any

other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability towards
customer for the products described herein shall be limited in accordance with
the Terms and conditions of commercial sale of NXP Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to make
changes to information published in this document, including without limitation
specifications and product descriptions, at any time and without notice. This
document supersedes and replaces all information supplied prior to the

publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical

or safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental damage.
NXP Semiconductors and its suppliers accept no liability for inclusion and/or
use of NXP Semiconductors products in such equipment or applications and
therefore such inclusion and/or use is at the customer’s own risk.
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Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the

specified use without further testing or modification.

Customers are responsible for the design and operation of their applications
and products using NXP Semiconductors products, and NXP Semiconductors
accepts no liability for any assistance with applications or customer product
design. It is customer’s sole responsibility to determine whether the NXP
Semiconductors product is suitable and fit for the customer’s applications and
products planned, as well as for the planned application and use of customer’s
third party customer(s). Customers should provide appropriate design and
operating safeguards to minimize the risks associated with their applications
and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default in the
customer’s applications or products, or the application or use by customer’s
third party customer(s). Customer is responsible for doing all necessary testing
for the customer’s applications and products using NXP Semiconductors
products in order to avoid a default of the applications and the products or of the
application or use by customer’s third party customer(s). NXP does not accept

any liability in this respect.

Limiting values — Stress above one or more limiting values (as defined in
the Absolute Maximum Ratings System of IEC 60134) will cause permanent
damage to the device. Limiting values are stress ratings only and (proper)
operation of the device at these or any other conditions above those

given in the Recommended operating conditions section (if present) or the
Characteristics sections of this document is not warranted. Constant or
repeated exposure to limiting values will permanently and irreversibly affect the
quality and reliability of the device.

Terms and conditions of commercial sale — NXP Semiconductors products
are sold subject to the general terms and conditions of commercial sale,

as published at http://www.nxp.com/profile/terms, unless otherwise agreed
in a valid written individual agreement. In case an individual agreement

is concluded only the terms and conditions of the respective agreement
shall apply. NXP Semiconductors hereby expressly objects to applying the
customer’s general terms and conditions with regard to the purchase of NXP

Semiconductors products by customer.

No offer to sell or license — Nothing in this document may be interpreted or
construed as an offer to sell products that is open for acceptance or the grant,
conveyance or implication of any license under any copyrights, patents or other
industrial or intellectual property rights.

Quick reference data — The Quick reference data is an extract of the product
data given in the Limiting values and Characteristics sections of this document,

and as such is not complete, exhaustive or legally binding.

Export control — This document as well as the item(s) described herein may be
subject to export control regulations. Export might require a prior authorization
from competent authorities.

Legal information

Suitability for use in non-automotive qualified products — Unless this
document expressly states that this specific NXP Semiconductors product
is automotive qualified, the product is not suitable for automotive use.

It is neither qualified nor tested in accordance with automotive testing

or application requirements. NXP Semiconductors accepts no liability for
inclusion and/or use of non-automotive qualified products in automotive

equipment or applications.

In the event that customer uses the product for design-in and use in automotive
applications to automotive specifications and standards, customer (a) shall use
the product without NXP Semiconductors’ warranty of the product for such
automotive applications, use and specifications, and (b) whenever customer
uses the product for automotive applications beyond NXP Semiconductors’
specifications such use shall be solely at customer’s own risk, and (c) customer
fully indemnifies NXP Semiconductors for any liability, damages or failed
product claims resulting from customer design and use of the product for
automotive applications beyond NXP Semiconductors’ standard warranty and
NXP Semiconductors’ product specifications.

Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and

English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles

to reduce the effect of these vulnerabilities on customer’s applications

and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.

Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the

ultimate design decisions regarding its products and is solely responsible

for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.

NXP has a Product Security Incident Response Team (PSIRT) (reachable
at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.

NXP B.V. — NXP B.V. is not an operating company and it does not distribute
or sell products.

Trademarks

Notice: All referenced brands, product names, service names, and
trademarks are the property of their respective owners.

NXP — wordmark and logo are trademarks of NXP B.V.
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AMBA, Arm, Arm7, Arm7TDMI, Arm9, Arm11, Artisan, big.LITTLE, Cordio,
CoreLink, CoreSight, Cortex, DesignStart, DynamlQ, Jazelle, Keil, Mali,
Mbed, Mbed Enabled, NEON, POP, RealView, SecurCore, Socrates, Thumb,
TrustZone, ULINK, ULINK2, ULINK-ME, ULINK-PLUS, ULINKpro, uVision,
Versatile — are trademarks and/or registered trademarks of Arm Limited (or its
subsidiaries or affiliates) in the US and/or elsewhere. The related technology
may be protected by any or all of patents, copyrights, designs and trade

secrets. All rights reserved.

Bluetooth — the Bluetooth wordmark and logos are registered trademarks
owned by Bluetooth SIG, Inc. and any use of such marks by NXP
Semiconductors is under license.

Cadence — the Cadence logo, and the other Cadence marks found at
www.cadence.com/go/trademarks are trademarks or registered trademarks of

Cadence Design Systems, Inc. All rights reserved worldwide.
EdgelLock — is a trademark of NXP B.V.
i.MX — is a trademark of NXP B.V.

12C-bus — logo is a trademark of NXP B.V.
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ReadMe

		This IO Definition & Package Ballmap spreadsheet was derived from the 8ULP_A0_System_IO_Definition-Customer Rev1.4.9.

		Description of worksheets in this spreadsheet.

		1. Power and Ground Pins: This worksheet contains descriptions of all Power Supply and Ground pins and their package coordinates.

		2. Dedicated IO Pins: This worksheet contains descriptions of all dedicated IO pins, i.e. IO pins without signals multiplexing, their package coordinates and pad states.

		3. Muxing IO Pins: This worksheet contains a table of IO signals multiplexed on general purpose IO pins and their package coordinates.

		4. Muxing IO Signal Descriptions: This worksheet provides descriptions of all signals on the Muxing IO Pins 

		5. 15x15 Package Ballmap: This worksheet shows the ballmap of 15x15 package.

		6. 9. 9.4x9.4 Package Ballmap: This worksheet shows the ballmap of 9.4x9.4 package.





Power and Ground Pins

		Pin		Nominal Supply Voltage (V)		Description		Pad Type		15x15mm Package		9.4x9.4mm Package		Note

		VDD18_IOREF_1		1.8		I/O voltage reference. Shorted internally to VDD_18_IOREF_2		COREVDD		Y16		J13				

		VDD18_IOREF_2		1.8		I/O voltage reference. Shorted internally to VDD_18_IOREF_1		COREVDD		G8 G9		AD8				

		VDDQX_AO_DDR		1.1 ~ 1.2		DDR IO supply for CKE and RESET_N pads		IOVDD_DDR		U22		U27				

		VDDQX_DDR		1.1 ~ 1.2		DDR IO supply (Pre-Driver)		IOVDD_DDR		AA22 AC22 G22 J22 M22 V22		AC25 L25 R25 W25				

		VDDQ_DDR		0.6 ~ 1.2		DDR IO supply (Output Driver)		IOVDD_DDR		AA24 AB23 AB24 H23 H24 J24 M24 N24 U24 V24		AB26 AD26 H26 K26 M26 P26 T26 U25 Y26				

		VDD_ANA18		1.8		1.8V analog supply to ADCs. DACs. Alternate reference source for ADC's . DAC's		IOVDD18		AC13 AC15		J11 K12				

		VDD_ANA33		1.8 . 3.3		3.3V analog supply to ADCs. CMPs		IOVDD33		Y15		M14				

		VDD_CSI11		1.0		MIPI CSI 1.0v supply		COREVDD		G17		AC21				

		VDD_CSI18		1.8		MIPI CSI 1.8v analog supply		IOVDD18		F17		AD16				

		VDD_DDR_PLL		0.7 ~ 1.1		DDR PLL 1.0v supply		IOVDD_DDR		N22 R22		U23 W23				

		VDD_DIG0		0.7 ~ 1.15		RTD Supply		COREVDD		V11 W12 W14 W16 W18		K18 K20 K22 M12				

		VDD_DIG1		0.7 ~ 1.15		APD Supply		COREVDD		L12 L14 L16 M10 M11 N10 P10 P11		AB10 AB12 AB14 P10 T10 U11 Y10				

		VDD_DIG2		0.7 ~ 1.15		AVD Supply		COREVDD		M19 M20 N20 P19 P20 R20 T19 T20 U20 V19 V20		AA23 AB16 AB18 AB20 AB22 AC23 AF24 AF26 G25 J21 J23 L23 M18 M20 M22 N17 N21 N23 P22 R23 T22 V22 Y16 Y22				

		VDD_DSI11		1.0		MIPI DSI 1.0v supply		COREVDD		K17 K18 L18		AD20 AD22				

		VDD_DSI18		1.8		MIPI DSI 1.8v analog  supply		IOVDD18		G18 H21		AD18				

		VDD_FUSE18		1.8		Fuses 1.8v supply		COREVDD		AC12 AD9		H8				

		VDD_PLL18_0		1.8		1.8v supply to FRO, RTD PLL0, RTD PLL1		COREVDD		V6		K10				

		VDD_PLL18_1		1.8		1.8v supply to APD PLL2, ADP PLL3		COREVDD		R7		V10				

		VDD_PLL18_2		1.8		1.8v supply to AVD PLL4		COREVDD		R5		V8				

		VDD_PMC11_DIG0_CAP		0.7 ~ 1.15		RTD driver output		COREVDD		AA7 AB7		H6 J7				

		VDD_PMC18		1.8		1.8v supply to ADCs, CMPs, DACs, OSC, LPOSC, PowerSys, MIPI DSI , MIPI CSI. Alternate reference to CMP's		IOVDD18		AC8 AC9		K14 L9				

		VDD_PMC18_DIG0		1.8		RTD driver input		COREVDD		U6 V7		K8 L7				

		VDD_PTA		1.8 , 3.3		Port A I/O supply		IOVDD		Y12 Y13 Y14		H10 J9				

		VDD_PTB		1.8		Port B I/O supply		IOVDD33		AC17 AC18 AD17		J15 K16				

		VDD_PTC		1.8 , 3.3		Port C I/O supply		IOVDD33		AB21 Y17 Y18		J17 J19				

		VDD_PTD		1.8 , 3.3		Port D I/O supply		IOVDD33		K13 K14 K15 K16		AD12 AD14				

		VDD_PTE		1.8 , 3.3		Port E I/O supply		IOVDD33		F13 G12 G13 K12		AC9 AD10				

		VDD_PTF		1.8 , 3.3		Port F I/O supply		IOVDD		H7 J7 M7 N7		AB8 Y8				

		VDD_USB0_18		1.8		USB0 1.8v supply		COREVDD		R10 T11		U9				

		VDD_USB0_33		3.3		USB0 3.3v supply		IOVDD33		T4		T8				

		VDD_USB1_18		1.8		USB1 1.8v supply		COREVDD		T10 U10		R9				

		VDD_USB1_33		3.3		USB1 3.3v supply		IOVDD33		U4		P8				

		VDD_VBAT18_CAP		1.8		VBAT driver output (I/O , VBAT domain)		IOVDD18		U7		M10				

		VDD_VBAT42		2.7 ~ 4.4		Battery Supply		ANAIO5V		V10		M8				

		VREFH_ANA18		1.1 ~ 1.8		ADCs reference High		ANAIO		AJ10		G13				

		VREFL_ANA		0.0		ADCs reference Low		ANAIO		AH10		F12				

		VSS		0.0		Global Ground		IOVSS IOVSS COREVSS		A1 A29 AA23 AA8 AB12 AB13 AB15 AB17 AB18 AB27 AB3 AB9 AC2 AC21 AD25 AD27 AD3 AF27 AF3 AG12 AG14 AG16 AG18 AG20 AG22 AG24 AG26 AG4 AG6 AJ1 AJ29 C10 C12 C14 C16 C18 C20 C22 C24 C26 C4 C6 C8 D27 D3 F27 F3 G15 G21 H12 H13 H15 H17 H18 H27 H3 H9 J23 J8 K10 K11 K19 K20 K27 K3 L10 L20 M12 M13 M14 M15 M16 M17 M18 M23 M27 M3 M8 N12 N15 N18 N23 N8 P12 P15 P18 P27 P3 R12 R13 R14 R15 R16 R17 R18 R23 R8 T12 T15 T18 T27 T3 U12 U15 U18 U23 U8 V12 V13 V14 V15 V16 V17 V18 V23 V27 V3 V8 W10 W20 Y10 Y11 Y19 Y20 Y27 Y3		A1 A31 AA11 AA13 AA15 AA17 AA19 AA21 AA25 AA27 AA7 AA9 AB24 AB28 AB30 AC11 AC13 AC15 AC17 AC19 AC3 AC5 AC7 AD24 AD6 AE11 AE13 AE15 AE17 AE19 AE21 AE23 AE25 AE27 AE7 AE9 AF10 AF12 AF14 AF16 AF18 AF20 AF22 AF28 AF30 AF8 AG3 AG5 AH10 AH14 AH18 AH22 AH26 AH6 AK10 AK14 AK18 AK22 AK26 AK30 AK6 AL1 AM2 AM32 B32 C11 C15 C19 C23 C27 C3 C7 E11 E15 E19 E23 E27 E7 F14 F28 F30 G11 G15 G17 G19 G21 G23 G3 G5 G7 G9 H12 H14 H16 H18 H20 H22 H24 J25 J27 K24 K28 K30 L11 L13 L15 L17 L19 L21 L3 L5 M16 M24 M6 N11 N13 N15 N19 N25 N27 N7 N9 P14 P16 P18 P20 P24 P28 P30 R11 R15 R17 R19 R21 R3 R5 R7 T12 T14 T16 T18 T20 T24 T6 U13 U15 U17 U19 U21 U7 V12 V14 V16 V18 V20 V24 V26 V28 V30 W11 W13 W15 W17 W19 W21 W3 W5 W7 W9 Y12 Y14 Y18 Y20 Y24 Y6				

		VSS_ANA		0.0		Isolatad GND		IOVSS		AG8 AG10		-				On 9.4x9.4 package VSS_ANA is shorted to VSS

																



















































































































































































































Dedicated IO Pins

		Port		Function		Module		Description		Direction		Pad Type		15x15 mm Package		9.4x9.4 mm Package		Pad State During POR		Pad State During Reset		Pad State After Reset		I/O Power Domain		I/O Power Segment		Core Domain

		CSI_CLK_N		CSI_CLK_N		CSI		MIPI CSI Clock Signal Neg		I		ANAIO		A20		AM24		Hiz		Hiz		Hiz		VDD_CSI18		-		1

		CSI_CLK_P		CSI_CLK_P		CSI		MIPI CSI Clock Signal Pos		I		ANAIO		B20		AL25		Hiz		Hiz		Hiz		VDD_CSI18		-		1

		CSI_DATA0_N		CSI_DATA0_N		CSI		MIPI CSI Data0 Signal Neg		I		ANAIO		B23		AM20		Hiz		Hiz		Hiz		VDD_CSI18		-		1

		CSI_DATA0_P		CSI_DATA0_P		CSI		MIPI CSI Data0 Signal Pos		I		ANAIO		B22		AL21		Hiz		Hiz		Hiz		VDD_CSI18		-		1

		CSI_DATA1_N		CSI_DATA1_N		CSI		MIPI CSI Data1 Signal Neg		I		ANAIO		B19		AM22		Hiz		Hiz		Hiz		VDD_CSI18		-		1

		CSI_DATA1_P		CSI_DATA1_P		CSI		MIPI CSI Data1 Signal Pos		I		ANAIO		B18		AL23		Hiz		Hiz		Hiz		VDD_CSI18		-		1

		DAC0_OUT		DAC0_OUT		DAC0		DAC0 output		O		ANAIO		AH8		C9		Hiz		Hiz		Hiz		VDD_ANA18		-		0

		DAC1_OUT		DAC1_OUT		DAC1		DAC1 output		O		ANAIO		AJ8		-		Hiz		Hiz		Hiz		VDD_ANA18		-		0

		DDR_A0		DDR_A0		DDR		LPDDR Address signals to the memories		O		DDR_SE		V28		R27		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_A1		DDR_A1		DDR		LPDDR Address signals to the memories		O		DDR_SE		T26		L31		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_A10		DDR_A10		DDR		LPDDR Address signals to the memories		O		DDR_SE		AA25		T30		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_A11		DDR_A11		DDR		LPDDR Address signals to the memories		O		DDR_SE		AB25		T28		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_A2		DDR_A2		DDR		LPDDR Address signals to the memories		O		DDR_SE		U26		M32		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_A3		DDR_A3		DDR		LPDDR Address signals to the memories		O		DDR_SE		U25		P32		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_A4		DDR_A4		DDR		LPDDR Address signals to the memories		O		DDR_SE		V29		R29		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_A5		DDR_A5		DDR		LPDDR Address signals to the memories		O		DDR_SE		V25		N31		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_A6		DDR_A6		DDR		LPDDR Address signals to the memories		O		DDR_SE		Y29		AC31		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_A7		DDR_A7		DDR		LPDDR Address signals to the memories		O		DDR_SE		W28		Y28		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_A8		DDR_A8		DDR		LPDDR Address signals to the memories		O		DDR_SE		V26		Y30		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_A9		DDR_A9		DDR		LPDDR Address signals to the memories		O		DDR_SE		Y28		W31		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_CK0_N		DDR_CK0_N		DDR		LPDDR Differential clock signal to the memories		I/O		DDR_DIFF		T29		T32		Hiz		Output		Output		VDDQ_DDR		-		2

		DDR_CK0_P		DDR_CK0_P		DDR		LPDDR Differential clock signal to the memories		I/O		DDR_DIFF		T28		R31		Hiz		Output		Output		VDDQ_DDR		-		2

		DDR_CK1_N		DDR_CK1_N		DDR		LPDDR Differential clock signal to the memories		I/O		DDR_DIFF		P29		U31		Hiz		Output		Output		VDDQ_DDR		-		2

		DDR_CK1_P		DDR_CK1_P		DDR		LPDDR Differential clock signal to the memories		I/O		DDR_DIFF		P28		V32		Hiz		Output		Output		VDDQ_DDR		-		2

		DDR_CKE0		DDR_CKE0		DDR		LPDDR Active-high clock enable signal to the memories		I/O		DDR_SE_CR		N26		N29		Hiz		Output		Output		VDDQ_DDR		-		2

		DDR_CKE1		DDR_CKE1		DDR		LPDDR Active-high clock enable signal to the memories		I/O		DDR_SE_CR		P26		Y32		Hiz		Output		Output		VDDQ_DDR		-		2

		DDR_CS0_A_b		DDR_CS0_A_b		DDR		LPDDR Active-low chip select signal to the memories		O		DDR_SE		L28		M30		Hiz		Output		Output		VDDQ_DDR		-		2

		DDR_CS0_B_b		DDR_CS0_B_b		DDR		LPDDR Active-low chip select signal to the memories		O		DDR_SE		M28		AB32		Hiz		Output		Output		VDDQ_DDR		-		2

		DDR_CS1_A_b		DDR_CS1_A_b		DDR		LPDDR Active-low chip select signal to the memories		O		DDR_SE		M26		M28		Hiz		Output		Output		VDDQ_DDR		-		2

		DDR_CS1_B_b		DDR_CS1_B_b		DDR		LPDDR Active-low chip select signal to the memories		O		DDR_SE		N25		AA31		Hiz		Output		Output		VDDQ_DDR		-		2

		DDR_DM0		DDR_DM0		DDR		LPDDR Data mask signal to the memories		O		DDR_SE		AH26		C31		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DM1		DDR_DM1		DDR		LPDDR Data mask signal to the memories		O		DDR_SE		AD28		G27		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DM2		DDR_DM2		DDR		LPDDR Data mask signal to the memories		O		DDR_SE		B26		AM30		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DM3		DDR_DM3		DDR		LPDDR Data mask signal to the memories		O		DDR_SE		F28		AH30		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ0		DDR_DQ0		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		AF24		A27		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ1		DDR_DQ1		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		AJ26		B28		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ10		DDR_DQ10		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		AF29		D30		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ11		DDR_DQ11		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		AD29		E29		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ12		DDR_DQ12		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		AB26		H30		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ13		DDR_DQ13		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		AA26		J29		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ14		DDR_DQ14		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		AB29		L27		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ15		DDR_DQ15		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		Y26		L29		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ16		DDR_DQ16		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		D24		AM26		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ17		DDR_DQ17		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		D25		AL27		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ18		DDR_DQ18		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		A26		AM28		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ19		DDR_DQ19		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		A28		AL29		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ2		DDR_DQ2		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		AF25		A29		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ20		DDR_DQ20		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		D26		AJ31		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ21		DDR_DQ21		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		C28		AH32		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ22		DDR_DQ22		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		D28		AG31		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ23		DDR_DQ23		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		B29		AF32		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ24		DDR_DQ24		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		E26		AJ27		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ25		DDR_DQ25		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		F26		AK28		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ26		DDR_DQ26		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		D29		AJ29		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ27		DDR_DQ27		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		F29		AH28		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ28		DDR_DQ28		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		H26		AE29		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ29		DDR_DQ29		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		H29		AD28		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ3		DDR_DQ3		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		AJ28		B30		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ30		DDR_DQ30		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		J26		AD30		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ31		DDR_DQ31		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		K26		AC29		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ4		DDR_DQ4		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		AF26		F32		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ5		DDR_DQ5		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		AG28		G31		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ6		DDR_DQ6		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		AH29		H32		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ7		DDR_DQ7		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		AF28		J31		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ8		DDR_DQ8		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		AE26		D28		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQ9		DDR_DQ9		DDR		LPDDR Data bus to/from the memories		I/O		DDR_SE		AD26		C29		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQS0_N		DDR_DQS0_N		DDR		LPDDR Differential data strobes to/from the memories		I/O		DDR_DIFF		AH28		E31		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQS0_P		DDR_DQS0_P		DDR		LPDDR Differential data strobes to/from the memories		I/O		DDR_DIFF		AH27		D32		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQS1_N		DDR_DQS1_N		DDR		LPDDR Differential data strobes to/from the memories		I/O		DDR_DIFF		AB28		H28		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQS1_P		DDR_DQS1_P		DDR		LPDDR Differential data strobes to/from the memories		I/O		DDR_DIFF		AC28		G29		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQS2_N		DDR_DQS2_N		DDR		LPDDR Differential data strobes to/from the memories		I/O		DDR_DIFF		B28		AK32		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQS2_P		DDR_DQS2_P		DDR		LPDDR Differential data strobes to/from the memories		I/O		DDR_DIFF		B27		AL31		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQS3_N		DDR_DQS3_N		DDR		LPDDR Differential data strobes to/from the memories		I/O		DDR_DIFF		H28		AG27		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DQS3_P		DDR_DQS3_P		DDR		LPDDR Differential data strobes to/from the memories		I/O		DDR_DIFF		G28		AG29		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DTO0		DDR_DTO0		DDR		LPDDR IO pad Analog Test Bus (ATB)		I/O		DDR_ATB		J25		AA29		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_DTO1		DDR_DTO1		DDR		LPDDR IO pad Analog Test Bus (ATB)		I/O		DDR_ATB		H25		AC27		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_ODT0		DDR_ODT0		DDR		LPDDR Memory on-die termination		I/O		DDR_SE		R28		K32		Hiz		Output		Output		VDDQ_DDR		-		2

		DDR_ODT1		DDR_ODT1		DDR		LPDDR Memory on-die termination		I/O		DDR_SE		R25		U29		Hiz		Output		Output		VDDQ_DDR		-		2

		DDR_PLL_TEST_N		DDR_PLL_TEST_N		DDR		LPDDR Differential PLL test clock output		I/O		DDR_DIFF		K28		AD32		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_PLL_TEST_P		DDR_PLL_TEST_P		DDR		LPDDR Differential PLL test clock output		I/O		DDR_DIFF		K29		AE31		Hiz		Hiz		Hiz		VDDQ_DDR		-		2

		DDR_RAM_RST_b		DDR_RAM_RST_b		DDR		LPDDR Active-low reset signal to the memories		O		DDR_SE_CR		M29		W29		Hiz		Pull0		????		VDDQ_DDR		-		2

		DDR_ZQ		DDR_ZQ		DDR		LPDDR Calibration resistor pad connection		I/O		DDR_CAL		M25		W27		Input		Input		Input		VDDQ_DDR		-		2

		DSI_CLK_N		DSI_CLK_N		DSI		MIPI DSI Clock Signal Neg 		I		ANAIO		E21		AJ23		Hiz		Hiz		Hiz		VDD_DSI18		-		1

		DSI_CLK_P		DSI_CLK_P		DSI		MIPI DSI Clock Signal Pos 		I		ANAIO		F21		AG23		Hiz		Hiz		Hiz		VDD_DSI18		-		1

		DSI_DATA0_N		DSI_DATA0_N		DSI		MIPI DSI Data0 Signal Neg 		O		ANAIO		E22		AG25		Hiz		Hiz		Hiz		VDD_DSI18		-		1

		DSI_DATA0_P		DSI_DATA0_P		DSI		MIPI DSI Data0 Signal Pos 		O		ANAIO		F22		AJ25		Hiz		Hiz		Hiz		VDD_DSI18		-		1

		DSI_DATA1_N		DSI_DATA1_N		DSI		MIPI DSI Data1 Signal Neg 		O		ANAIO		A24		AH24		Hiz		Hiz		Hiz		VDD_DSI18		-		1

		DSI_DATA1_P		DSI_DATA1_P		DSI		MIPI DSI Data1 Signal Pos 		O		ANAIO		B24		AK24		Hiz		Hiz		Hiz		VDD_DSI18		-		1

		DSI_DATA2_N		DSI_DATA2_N		DSI		MIPI DSI Data2 Signal Neg 		O		ANAIO		E24		-		Hiz		Hiz		Hiz		VDD_DSI18		-		1

		DSI_DATA2_P		DSI_DATA2_P		DSI		MIPI DSI Data2 Signal Pos 		O		ANAIO		F25		-		Hiz		Hiz		Hiz		VDD_DSI18		-		1

		DSI_DATA3_N		DSI_DATA3_N		DSI		MIPI DSI Data3 Signal Neg 		O		ANAIO		D21		-		Hiz		Hiz		Hiz		VDD_DSI18		-		1

		DSI_DATA3_P		DSI_DATA3_P		DSI		MIPI DSI Data3 Signal Pos 		O		ANAIO		D22		-		Hiz		Hiz		Hiz		VDD_DSI18		-		1

		EXTAL0		EXTAL0		OSC0		External Clock/Oscillator input		I		ANAIO		AD2		K2		EXTAL0		EXTAL0		EXTAL0		VDD_PMC18		-		0

		EXTAL32		EXTAL32		RTC		Analog Input of the RTC Oscillator		I		ANAIO		AB2		K4		EXTAL32		EXTAL32		EXTAL32		VDD_PMC18		-		0

		LDO_EN		LDO_EN		POWERSYS		low-dropout (LDO) regulator enable		I		FSGPIO		AA6		K6		Hiz		Input		Input		VDD_PMC18		-		0

		ONOFF		ONOFF		SYSTEM		On Off Button Press		I		ANAIO		W2		N5		Hiz		Input/WeakPull1		Input/WeakPull1		VDD_VBAT18_CAP		-		0

		PMIC_ON_REQ		PMIC_ON_REQ		SYSTEM		External PMIC ON/OFF		O		ANAIO		Y2		M2		Hiz		Output		usb*		VDD_VBAT18_CAP		-		0

		RESET0_b		RESET0_b		CMC		CM4 domain Reset		I/O		RESET		AB4		J3		WeakPull0		Pull0		WeakPull1		VDD_PMC18		-		0

		RESET1_b		RESET1_b		CMC		CA7 domain Reset		I/O		RESET		AA5		J1		WeakPull0		Pull0		WeakPull1		VDD_PMC18		-		0

		STANDBY_REQ		STANDBY_REQ		SYSTEM		External PMIC Standby Request		I		ANAIO		Y1		N3		Hiz		Output		Output		VDD_VBAT18_CAP		-		0

		TAMPER0		TAMPER0		SNVS		External Tamper		I		ANAIO		V4		N1		Hiz		Input		Input		VDD_VBAT18_CAP		-		0

		TAMPER1		TAMPER1		SNVS		External Tamper		I		ANAIO		V5		-		Hiz		Input		Input		VDD_VBAT18_CAP		-		0

		TESTCLK_N		TESTCLK_N		SYSTEM		Hi Speed Test Clock (Neg)		I		LVDS		AA4		P12		Hiz		Hiz		Hiz		VDD_PMC18		-		1

		TESTCLK_P		TESTCLK_P		SYSTEM		Hi Speed Test Clock (Pos)		I		LVDS		Y4		R13		Hiz		Hiz		Hiz		VDD_PMC18		-		1

		USB0_DM		USB0_DM		USB0_1		USB0 D- Analog Data Signal		I/O		ANAIO		T2		T2		Hiz		WeakPull0		WeakPull0		VDD_USB0_33		-		1

		USB0_DP		USB0_DP		USB0_1		USB0 D+ Analog Data Signal		I/O		ANAIO		T1		U1		Hiz		WeakPull0		WeakPull0		VDD_USB0_33		-		1

		USB0_VBUS_DETECT		USB0_VBUS_DETECT		USB0_1		USB0 VBUS Detect		I		ANAIO5V		R2		P6		USB0_VBUS_DETECT		USB0_VBUS_DETECT		USB0_VBUS_DETECT		VDD_USB0_33		-		1

		USB1_DM		USB1_DM		USB0_1		USB1 D- Analog Data Signal		I/O		ANAIO		V2		P2		Hiz		WeakPull0		WeakPull0		VDD_USB1_33		-		1

		USB1_DP		USB1_DP		USB0_1		USB1 D+ Analog Data Signal		I/O		ANAIO		V1		R1		Hiz		WeakPull0		WeakPull0		VDD_USB1_33		-		1

		USB1_VBUS_DETECT		USB1_VBUS_DETECT		USB0_1		USB1 VBUS Detect		I		ANAIO5V		U5		P4		USB1_VBUS_DETECT		USB1_VBUS_DETECT		USB1_VBUS_DETECT		VDD_USB1_33		-		1

		XTAL0		XTAL0		OSC0		System Oscillator output		I		ANAIO		AD1		L1		XTAL		XTAL		XTAL		VDD_PMC18		-		0

		XTAL32		XTAL32		RTC		Analog output of the RTC oscillator module		I		ANAIO		AB1		M4		XTAL32		XTAL32		XTAL32		VDD_PMC18		-		0

																												





Muxing IO Pins



				15x15mm		9.4x9.4mm		PORT		CR		Output0		Output1		Output2		Output3		Output4		Output5		Output6		Output7		Output8		Output9		Output10		Output11		Output12		Output13		Output14		Output15		Input0		Input1		Input2		Input3		Input4		Input5		Input6		Input7		Input8		Input9		Input10		Input11		Input12		Input13		Input14		Input15		I/O Power Domain		I/O Power Segment		Pad State During POR		Pad State During Reset		Pad State After Reset

								BOOT_MODE0		PCR0_BOOT_MODE0																																		BOOT_MODE0																																VDD_PTA		PTA		Hiz		Input		Input

								BOOT_MODE1		PCR0_BOOT_MODE1																																		BOOT_MODE1																																VDD_PTA		PTA		Hiz		Input		Input

				AB5		G1		PTA0		PCR0_PTA0				PTA0				LPSPI0_PCS1				LPI2C0_SCL				I2S0_RX_BCLK																		CMP1_IN2		PTA0				LPSPI0_PCS1		LPUART0_CTS_b		LPI2C0_SCL		TPM0_CLKIN		I2S0_RX_BCLK								BT0_CFG0		LPTMR0_ALT1		WUU0_P0						VDD_PTA		PTA		Hiz		Input(BT0_CFG0)		Hiz

				AD5		H4		PTA1		PCR0_PTA1				PTA1				LPSPI0_PCS2		LPUART0_RTS_b		LPI2C0_SDA		TPM0_CH0		I2S0_RX_FS										EWM0_OUT_b		RTC_CLKOUT_b						CMP1_IN3		PTA1				LPSPI0_PCS2				LPI2C0_SDA		TPM0_CH0		I2S0_RX_FS								BT0_CFG1										VDD_PTA		PTA		Hiz		Input(BT0_CFG1)		Hiz

				AH2		D2		PTA10		PCR0_PTA10				PTA10		FXIO0_D2		LPSPI1_PCS3		LPUART1_TX				I3C0_PUR		I2S1_RX_FS																		ADC1_CH1A		PTA10		FXIO0_D2		LPSPI1_PCS3		LPUART1_TX		LPI2C0_HREQ				I2S1_RX_FS								BT0_CFG10		EWM0_IN		WUU0_P7						VDD_PTA		PTA		Hiz		Input(BT0_CFG10)		Hiz

				AH3		C1		PTA11		PCR0_PTA11				PTA11		FXIO0_D3								I3C0_PUR								WDOG0_RST												ADC1_CH1B		PTA11		FXIO0_D3				LPUART1_RX		LPI2C1_HREQ				I2S1_RXD0								BT0_CFG11		LPTMR0_ALT1		WUU0_P8						VDD_PTA		PTA		Hiz		Input(BT0_CFG11)		Hiz

				AE6		D4		PTA12		PCR0_PTA12				PTA12		FXIO0_D4		LPSPI1_SIN				LPI2C1_SCL								CAN0_TX		PMIC0_SDA												ADC1_CH2A		PTA12		FXIO0_D4		LPSPI1_SIN		LPUART0_CTS_b		LPI2C1_SCL				I2S1_RXD1						PMIC0_SDA		BT0_CFG12		EWM0_IN		WUU0_P9						VDD_PTA		PTA		Hiz		Input(BT0_CFG12)		Hiz

				AJ2		B2		PTA13		PCR0_PTA13				PTA13		FXIO0_D5		LPSPI1_SOUT		LPUART0_RTS_b		LPI2C1_SDA				I2S1_MCLK						PMIC0_SCL				CMP0_OUT								ADC1_CH2B		PTA13		FXIO0_D5		LPSPI1_SOUT				LPI2C1_SDA						EXT_AUD_MCLK0		CAN0_RX		PMIC0_SCL		BT0_CFG13				WUU0_P10						VDD_PTA		PTA		Hiz		Input(BT0_CFG13)		Hiz

				AF5		F8		PTA14		PCR0_PTA14				PTA14		FXIO0_D6		LPSPI1_SCK		LPUART0_TX		I3C0_SCL				I2S1_TX_BCLK										EWM0_OUT_b								ADC1_CH3A		PTA14		FXIO0_D6		LPSPI1_SCK		LPUART0_TX		I3C0_SCL		TPM0_CLKIN		I2S1_TX_BCLK												WUU0_P11						VDD_PTA		PTA		Hiz		Hiz		Hiz

				AH4		D6		PTA15		PCR0_PTA15				PTA15		FXIO0_D7		LPSPI1_PCS0				I3C0_SDA		TPM0_CH0		I2S1_TX_FS						CLKOUT0				CMP1_OUT								ADC1_CH3B		PTA15		FXIO0_D7		LPSPI1_PCS0		LPUART0_RX		I3C0_SDA		TPM0_CH0		I2S1_TX_FS												WUU0_P12						VDD_PTA		PTA		Hiz		Hiz		Hiz

				AH6		C5		PTA16		PCR0_PTA16				PTA16		FXIO0_D8		LPSPI1_SIN				LPI2C0_SCL		TPM0_CH1		I2S1_TXD0				CAN0_TX						RTC_CLKOUT_b								ADC1_CH4A		PTA16		FXIO0_D8		LPSPI1_SIN		LPUART0_CTS_b		LPI2C0_SCL		TPM0_CH1										BT0_CFG14				WUU0_P13						VDD_PTA		PTA		Hiz		Input(BT0_CFG14)		Hiz

				AD8		A3		PTA17		PCR0_PTA17				PTA17		FXIO0_D9		LPSPI1_SOUT		LPUART0_RTS_b		LPI2C0_SDA		TPM0_CH2		I2S1_TXD1						WDOG1_RST				RTC_CLKOUT								ADC1_CH4B		PTA17		FXIO0_D9		LPSPI1_SOUT				LPI2C0_SDA		TPM0_CH2						CAN0_RX				BT0_CFG15				WUU0_P14						VDD_PTA		PTA		Hiz		Input(BT0_CFG15)		Hiz

				AF6		B4		PTA18		PCR0_PTA18				PTA18		FXIO0_D10		LPSPI1_SCK		LPUART0_TX				TPM0_CH3		I2S1_TXD2																		ADC1_CH5A		PTA18		FXIO0_D10		LPSPI1_SCK		LPUART0_TX		LPI2C0_HREQ		TPM0_CH3												NMI1_b		WUU0_P15						VDD_PTA		PTA		Hiz		Hiz		Hiz

				AJ4		A5		PTA19		PCR0_PTA19				PTA19		FXIO0_D11		LPSPI1_PCS0								I2S1_TXD3		MQS0_LEFT																		PTA19		FXIO0_D11		LPSPI1_PCS0		LPUART0_RX		LPI2C1_HREQ		TPM1_CLKIN								JTAG0_TRST_b				LPTMR0_ALT2								VDD_PTA		PTA		Hiz		Input(TRST_b)/WeakPU		Input(TRST_b)/WeakPU

				AB6		H2		PTA2		PCR0_PTA2				PTA2				LPSPI0_PCS3		LPUART0_TX				TPM0_CH1								WDOG0_RST						RTC_CLKOUT						CMP1_IN4		PTA2				LPSPI0_PCS3		LPUART0_TX		LPI2C0_HREQ		TPM0_CH1		I2S0_RXD0								BT0_CFG2		LPTMR0_ALT2								VDD_PTA		PTA		Hiz		Input(BT0_CFG2)		Hiz

				AF8		E9		PTA20		PCR0_PTA20				PTA20		FXIO0_D12		LPSPI0_SIN				LPI2C1_SCL		TPM1_CH0								JTAG0_TMS/SWD0_DIO														PTA20		FXIO0_D12		LPSPI0_SIN		LPUART1_CTS_b		LPI2C1_SCL		TPM1_CH0		I2S1_RXD2						JTAG0_TMS/SWD0_DIO				LPTMR0_ALT3								VDD_PTA		PTA		Hiz		Input(TMS)/WeakPU		Input(TMS)/WeakPU

				AE8		D8		PTA21		PCR0_PTA21				PTA21		FXIO0_D13		LPSPI0_SOUT		LPUART1_RTS_b		LPI2C1_SDA		TPM1_CH1				MQS0_RIGHT				JTAG0_TDO														PTA21		FXIO0_D13		LPSPI0_SOUT				LPI2C1_SDA		TPM1_CH1		I2S1_RXD3																		VDD_PTA		PTA		Hiz		Output(TDO)		Output(TDO)

				AF9		A7		PTA22		PCR0_PTA22				PTA22		FXIO0_D14		LPSPI0_SCK		LPUART1_TX		I3C0_SCL						MQS0_LEFT																		PTA22		FXIO0_D14		LPSPI0_SCK		LPUART1_TX		I3C0_SCL										JTAG0_TDI												VDD_PTA		PTA		Hiz		Input(TDI)/WeakPU		Input(TDI)/WeakPU

				AE9		F10		PTA23		PCR0_PTA23				PTA23		FXIO0_D15		LPSPI0_PCS0				I3C0_SDA						MQS0_RIGHT																		PTA23		FXIO0_D15		LPSPI0_PCS0		LPUART1_RX		I3C0_SDA										JTAG0_TCLK/SWD0_CLK												VDD_PTA		PTA		Hiz		Input(TCLK)/WeakPD		Input(TCLK)/WeakPD

				AJ6		B6		PTA24		PCR0_PTA24				PTA24								I3C0_PUR										WDOG2_RST												ADC1_CH5B		PTA24														EXT_AUD_MCLK0								LPTMR1_ALT1		WUU0_P16						VDD_PTA		PTA		Hiz		Hiz		Hiz

				AE4		J5		PTA3		PCR0_PTA3				PTA3										TPM0_CH2								PMIC0_MODE2				CMP0_OUT								CMP1_IN5		PTA3						LPUART0_RX		LPI2C1_HREQ		TPM0_CH2		I2S0_RXD1								BT0_CFG3				WUU0_P1						VDD_PTA		PTA		Hiz		Input(BT0_CFG3)		Hiz

				AD4		F4		PTA4		PCR0_PTA4				PTA4				LPSPI0_SIN				LPI2C1_SCL		TPM0_CH3		I2S0_MCLK				CAN0_TX		PMIC0_MODE1												CMP0_IN2		PTA4				LPSPI0_SIN		LPUART1_CTS_b		LPI2C1_SCL		TPM0_CH3				EXT_AUD_MCLK0						BT0_CFG4		LPTMR0_ALT3		WUU0_P2						VDD_PTA		PTA		Hiz		Input(BT0_CFG4)		Hiz

				AH1		F2		PTA5		PCR0_PTA5				PTA5				LPSPI0_SOUT		LPUART1_RTS_b		LPI2C1_SDA		TPM0_CH4		I2S0_TX_BCLK												RTC_CLKOUT_b						CMP0_IN3		PTA5				LPSPI0_SOUT				LPI2C1_SDA		TPM0_CH4		I2S0_TX_BCLK				CAN0_RX				BT0_CFG5		LPTMR1_ALT1								VDD_PTA		PTA		Hiz		Input(BT0_CFG5)		Hiz

				AF1		E1		PTA6		PCR0_PTA6				PTA6				LPSPI0_SCK		LPUART1_TX		I3C0_SCL		TPM0_CH5		I2S0_TX_FS										RTC_CLKOUT								CMP0_IN4		PTA6				LPSPI0_SCK		LPUART1_TX		I3C0_SCL		TPM0_CH5		I2S0_TX_FS								BT0_CFG6				WUU0_P3						VDD_PTA		PTA		Hiz		Input(BT0_CFG6)		Hiz

				AF2		E3		PTA7		PCR0_PTA7				PTA7				LPSPI0_PCS0				I3C0_SDA				I2S0_TXD0						WDOG1_RST												CMP0_IN5		PTA7				LPSPI0_PCS0		LPUART1_RX		I3C0_SDA		TPM1_CLKIN										BT0_CFG7		LPTMR1_ALT2		WUU0_P4						VDD_PTA		PTA		Hiz		Input(BT0_CFG7)		Hiz

				AF4		F6		PTA8		PCR0_PTA8				PTA8		FXIO0_D0		LPSPI1_PCS1				LPI2C0_SCL		TPM1_CH0		I2S0_TXD1						PMIC0_MODE0												ADC1_CH0A		PTA8		FXIO0_D0		LPSPI1_PCS1		LPUART1_CTS_b		LPI2C0_SCL		TPM1_CH0										BT0_CFG8		LPTMR1_ALT3		WUU0_P5						VDD_PTA		PTA		Hiz		Input(BT0_CFG8)		Hiz

				AG2		E5		PTA9		PCR0_PTA9				PTA9		FXIO0_D1		LPSPI1_PCS2		LPUART1_RTS_b		LPI2C0_SDA		TPM1_CH1		I2S1_RX_BCLK																		ADC1_CH0B		PTA9		FXIO0_D1		LPSPI1_PCS2				LPI2C0_SDA		TPM1_CH1		I2S1_RX_BCLK								BT0_CFG9		NMI0_b		WUU0_P6						VDD_PTA		PTA		Hiz		Input(BT0_CFG9)		Hiz

				AD12		A9		PTB0		PCR0_PTB0				PTB0		FXIO0_D16		LPSPI2_PCS1				LPI2C2_SCL						MQS0_LEFT		MICFIL0_CLK01														ADC0_CH0A		PTB0		FXIO0_D16		LPSPI2_PCS1		LPUART2_CTS_b		LPI2C2_SCL		TPM2_CLKIN		I2S2_RXD1												WUU0_P17						VDD_PTB		PTB		Hiz		Hiz		Hiz

				AH11		B10		PTB1		PCR0_PTB1				PTB1		FXIO0_D17		LPSPI2_PCS2		LPUART2_RTS_b		LPI2C2_SDA		TPM2_CH0		I2S2_RX_BCLK						WDOG2_RST												ADC0_CH0B		PTB1		FXIO0_D17		LPSPI2_PCS2				LPI2C2_SDA		TPM2_CH0		I2S2_RX_BCLK				MICFIL0_DATA01								WUU0_P18						VDD_PTB		PTB		Hiz		Hiz		Hiz

				AH14		A15		PTB10		PCR0_PTB10				PTB10		FXIO0_D26		LPSPI3_SIN						TPM3_CH2		I2S3_TX_FS				MICFIL0_CLK01		PMIC0_SDA												ADC0_CH5A		PTB10		FXIO0_D26		LPSPI3_SIN		LPUART3_RX		LPI2C3_HREQ		TPM3_CH2		I2S3_TX_FS						PMIC0_SDA												VDD_PTB		PTB		Hiz		Hiz		Hiz

				AJ14		B16		PTB11		PCR0_PTB11				PTB11		FXIO0_D27		LPSPI3_SOUT		LPUART3_TX		LPI2C3_SDA		TPM3_CH3		I2S3_TXD0						PMIC0_SCL												ADC0_CH5B		PTB11		FXIO0_D27		LPSPI3_SOUT		LPUART3_TX		LPI2C3_SDA		TPM3_CH3						MICFIL0_DATA23		PMIC0_SCL												VDD_PTB		PTB		Hiz		Hiz		Hiz

				AE15		F16		PTB12		PCR0_PTB12				PTB12		FXIO0_D28		LPSPI3_SCK				LPI2C3_SCL		TPM3_CH4						MICFIL0_CLK01														CMP1_IN0		PTB12		FXIO0_D28		LPSPI3_SCK		LPUART3_CTS_b		LPI2C3_SCL		TPM3_CH4		I2S3_RXD0												WUU0_P24						VDD_PTB		PTB		Hiz		Hiz		Hiz

				AF16		D16		PTB13		PCR0_PTB13				PTB13		FXIO0_D29		LPSPI3_PCS0		LPUART3_RTS_b		I3C1_SCL		TPM3_CH5		I2S3_RX_BCLK						WDOG2_RST												CMP1_IN1		PTB13		FXIO0_D29		LPSPI3_PCS0				I3C1_SCL		TPM3_CH5		I2S3_RX_BCLK				MICFIL0_DATA45						LPTMR1_ALT3		WUU0_P25						VDD_PTB		PTB		Hiz		Hiz		Hiz

				AH16		C17		PTB14		PCR0_PTB14				PTB14		FXIO0_D30				LPUART3_TX		I3C1_SDA				I2S3_RX_FS				MICFIL0_CLK01														CMP0_IN0		PTB14		FXIO0_D30				LPUART3_TX		I3C1_SDA				I2S3_RX_FS										LPTMR1_ALT2		WUU0_P26						VDD_PTB		PTB		Hiz		Hiz		Hiz

				AH15		E17		PTB15		PCR0_PTB15				PTB15		FXIO0_D31						I3C1_PUR				I2S3_MCLK																		CMP0_IN1		PTB15		FXIO0_D31				LPUART3_RX								EXT_AUD_MCLK1		MICFIL0_DATA67						LPTMR1_ALT1		WUU0_P27						VDD_PTB		PTB		Hiz		Hiz		Hiz

				AE12		D12		PTB2		PCR0_PTB2				PTB2		FXIO0_D18		LPSPI2_PCS3		LPUART2_TX				TPM2_CH1		I2S2_RX_FS				MICFIL0_CLK01														ADC0_CH1A		PTB2		FXIO0_D18		LPSPI2_PCS3		LPUART2_TX		LPI2C2_HREQ		TPM2_CH1		I2S2_RX_FS										LPTMR0_ALT1		WUU0_P19						VDD_PTB		PTB		Hiz		Hiz		Hiz

				AH12		A11		PTB3		PCR0_PTB3				PTB3		FXIO0_D19		LPSPI2_SIN						I3C1_PUR																				ADC0_CH1B		PTB3		FXIO0_D19		LPSPI2_SIN		LPUART2_RX		LPI2C2_HREQ				I2S2_RXD0				MICFIL0_DATA23						LPTMR0_ALT2		WUU0_P20						VDD_PTB		PTB		Hiz		Hiz		Hiz

				AD13		B12		PTB4		PCR0_PTB4				PTB4		FXIO0_D20		LPSPI2_SOUT				LPI2C2_SCL				I2S2_TX_BCLK				MICFIL0_CLK01		WDOG0_RST												ADC0_CH2A		PTB4		FXIO0_D20		LPSPI2_SOUT		LPUART2_CTS_b		LPI2C2_SCL				I2S2_TX_BCLK										LPTMR0_ALT3		WUU0_P21						VDD_PTB		PTB		Hiz		Hiz		Hiz

				AF12		E13		PTB5		PCR0_PTB5				PTB5		FXIO0_D21		LPSPI2_SCK		LPUART2_RTS_b		LPI2C2_SDA				I2S2_TX_FS						WDOG1_RST												ADC0_CH2B		PTB5		FXIO0_D21		LPSPI2_SCK				LPI2C2_SDA				I2S2_TX_FS				MICFIL0_DATA45								WUU0_P22						VDD_PTB		PTB		Hiz		Hiz		Hiz

				AE13		A13		PTB6		PCR0_PTB6				PTB6		FXIO0_D22		LPSPI2_PCS0		LPUART2_TX		I3C1_SCL				I2S2_TXD0				MICFIL0_CLK01														ADC0_CH3A		PTB6		FXIO0_D22		LPSPI2_PCS0		LPUART2_TX		I3C1_SCL																WUU0_P23						VDD_PTB		PTB		Hiz		Hiz		Hiz

				AF13		C13		PTB7		PCR0_PTB7				PTB7		FXIO0_D23		LPSPI3_PCS1				I3C1_SDA				I2S2_MCLK						PMIC0_MODE2												ADC0_CH3B		PTB7		FXIO0_D23		LPSPI3_PCS1		LPUART2_RX		I3C1_SDA		TPM3_CLKIN				EXT_AUD_MCLK1		MICFIL0_DATA67														VDD_PTB		PTB		Hiz		Hiz		Hiz

				AF14		B14		PTB8		PCR0_PTB8				PTB8		FXIO0_D24		LPSPI3_PCS2				LPI2C3_SCL		TPM3_CH0		I2S2_TXD1		MQS0_RIGHT		MICFIL0_CLK01		PMIC0_MODE1												ADC0_CH4A		PTB8		FXIO0_D24		LPSPI3_PCS2		LPUART3_CTS_b		LPI2C3_SCL		TPM3_CH0																				VDD_PTB		PTB		Hiz		Hiz		Hiz

				AJ12		D14		PTB9		PCR0_PTB9				PTB9		FXIO0_D25		LPSPI3_PCS3		LPUART3_RTS_b		LPI2C3_SDA		TPM3_CH1		I2S3_TX_BCLK						PMIC0_MODE0												ADC0_CH4B		PTB9		FXIO0_D25		LPSPI3_PCS3				LPI2C3_SDA		TPM3_CH1		I2S3_TX_BCLK				MICFIL0_DATA01														VDD_PTB		PTB		Hiz		Hiz		Hiz

				AF18		A17		PTC0		PCR0_PTC0				PTC0				LPSPI2_SIN		FLEXSPI1_B_DQS								FLEXSPI0_A_DQS		MQS0_LEFT																PTC0				LPSPI2_SIN		FLEXSPI1_B_DQS				TPM2_CLKIN		I2S3_RXD1		FLEXSPI0_A_DQS																VDD_PTC		PTC		Hiz		Hiz		Hiz

				AJ16		B18		PTC1		PCR0_PTC1				PTC1				LPSPI2_SOUT		FLEXSPI1_B_DATA7				TPM2_CH0		I2S3_TXD1		FLEXSPI0_A_DATA7		MQS0_RIGHT																PTC1				LPSPI2_SOUT		FLEXSPI1_B_DATA7				TPM2_CH0				FLEXSPI0_A_DATA7																VDD_PTC		PTC		Hiz		Hiz		Hiz

				AH22		B22		PTC10		PCR0_PTC10				PTC10						FLEXSPI1_B_DATA0						I2S0_MCLK		FLEXSPI0_A_DATA0																		PTC10						FLEXSPI1_B_DATA0								FLEXSPI0_A_DATA0		EXT_AUD_MCLK1														VDD_PTC		PTC		Hiz		Hiz		Hiz

				AF20		E21		PTC11		PCR0_PTC11				PTC11						FLEXSPI1_B_SS0_b		FLEXSPI1_B_SS1_b						FLEXSPI0_A_SS0_b		FLEXSPI0_A_SS1_b		CLKOUT0														PTC11										TPM3_CLKIN		I2S1_RXD3																		VDD_PTC		PTC		Hiz		Hiz		Hiz

				AF21		A23		PTC12		PCR0_PTC12				PTC12						FLEXSPI1_A_DQS				TPM3_CH0				FLEXSPI0_B_DQS				TRACE0_CLKOUT														PTC12						FLEXSPI1_A_DQS				TPM3_CH0		I2S1_RXD2		FLEXSPI0_B_DQS																VDD_PTC		PTC		Hiz		Hiz		Hiz

				AH20		D22		PTC13		PCR0_PTC13				PTC13				LPSPI3_SIN		FLEXSPI1_A_DATA7				TPM3_CH1		I2S1_TXD3		FLEXSPI0_B_DATA7				TRACE0_D0														PTC13				LPSPI3_SIN		FLEXSPI1_A_DATA7				TPM3_CH1				FLEXSPI0_B_DATA7																VDD_PTC		PTC		Hiz		Hiz		Hiz

				AE21		B24		PTC14		PCR0_PTC14				PTC14				LPSPI3_SOUT		FLEXSPI1_A_DATA6				TPM3_CH2		I2S1_TXD2		FLEXSPI0_B_DATA6				TRACE0_D1														PTC14				LPSPI3_SOUT		FLEXSPI1_A_DATA6				TPM3_CH2				FLEXSPI0_B_DATA6																VDD_PTC		PTC		Hiz		Hiz		Hiz

				AJ22		A25		PTC15		PCR0_PTC15				PTC15				LPSPI3_SCK		FLEXSPI1_A_DATA5				TPM3_CH3		I2S1_RX_BCLK		FLEXSPI0_B_DATA5				TRACE0_D2														PTC15				LPSPI3_SCK		FLEXSPI1_A_DATA5				TPM3_CH3		I2S1_RX_BCLK		FLEXSPI0_B_DATA5																VDD_PTC		PTC		Hiz		Hiz		Hiz

				AD21		F22		PTC16		PCR0_PTC16				PTC16				LPSPI3_PCS0		FLEXSPI1_A_DATA4				TPM3_CH4		I2S1_RX_FS		FLEXSPI0_B_DATA4				TRACE0_D3														PTC16				LPSPI3_PCS0		FLEXSPI1_A_DATA4				TPM3_CH4		I2S1_RX_FS		FLEXSPI0_B_DATA4																VDD_PTC		PTC		Hiz		Hiz		Hiz

				AH23		D24		PTC17		PCR0_PTC17				PTC17				LPSPI3_PCS1		FLEXSPI1_A_SS0_b		FLEXSPI1_A_SCLK_b		TPM3_CH5				FLEXSPI0_B_SS0_b		FLEXSPI0_B_SCLK_b																PTC17				LPSPI3_PCS1						TPM3_CH5		I2S1_RXD0																		VDD_PTC		PTC		Hiz		Hiz		Hiz

				AF22		C25		PTC18		PCR0_PTC18				PTC18				LPSPI3_PCS2		FLEXSPI1_A_SCLK								FLEXSPI0_B_SCLK																		PTC18				LPSPI3_PCS2		FLEXSPI1_A_SCLK						I2S1_RXD1		FLEXSPI0_B_SCLK																VDD_PTC		PTC		Hiz		Hiz		Hiz

				AJ24		D26		PTC19		PCR0_PTC19				PTC19				LPSPI3_PCS3		FLEXSPI1_A_DATA3						I2S1_TXD1		FLEXSPI0_B_DATA3				TRACE0_D4														PTC19				LPSPI3_PCS3		FLEXSPI1_A_DATA3								FLEXSPI0_B_DATA3																VDD_PTC		PTC		Hiz		Hiz		Hiz

				AE17		D18		PTC2		PCR0_PTC2				PTC2				LPSPI2_SCK		FLEXSPI1_B_DATA6				TPM2_CH1		I2S0_RX_BCLK		FLEXSPI0_A_DATA6																		PTC2				LPSPI2_SCK		FLEXSPI1_B_DATA6				TPM2_CH1		I2S0_RX_BCLK		FLEXSPI0_A_DATA6																VDD_PTC		PTC		Hiz		Hiz		Hiz

				AE22		B26		PTC20		PCR0_PTC20				PTC20						FLEXSPI1_A_DATA2						I2S1_TXD0		FLEXSPI0_B_DATA2				TRACE0_D5														PTC20						FLEXSPI1_A_DATA2								FLEXSPI0_B_DATA2																VDD_PTC		PTC		Hiz		Hiz		Hiz

				AH24		F24		PTC21		PCR0_PTC21				PTC21						FLEXSPI1_A_DATA1						I2S1_TX_BCLK		FLEXSPI0_B_DATA1				TRACE0_D6														PTC21						FLEXSPI1_A_DATA1						I2S1_TX_BCLK		FLEXSPI0_B_DATA1																VDD_PTC		PTC		Hiz		Hiz		Hiz

				AD22		E25		PTC22		PCR0_PTC22				PTC22						FLEXSPI1_A_DATA0						I2S1_TX_FS		FLEXSPI0_B_DATA0				TRACE0_D7														PTC22						FLEXSPI1_A_DATA0						I2S1_TX_FS		FLEXSPI0_B_DATA0																VDD_PTC		PTC		Hiz		Hiz		Hiz

				AE24		F26		PTC23		PCR0_PTC23				PTC23						FLEXSPI1_A_SS0_b		FLEXSPI1_A_SS1_b				I2S1_MCLK		FLEXSPI0_B_SS0_b		FLEXSPI0_B_SS1_b		CLKOUT0														PTC23																														VDD_PTC		PTC		Hiz		Hiz		Hiz

				AJ18		F18		PTC3		PCR0_PTC3				PTC3				LPSPI2_PCS0		FLEXSPI1_B_DATA5						I2S0_RX_FS		FLEXSPI0_A_DATA5																		PTC3				LPSPI2_PCS0		FLEXSPI1_B_DATA5						I2S0_RX_FS		FLEXSPI0_A_DATA5																VDD_PTC		PTC		Hiz		Hiz		Hiz

				AF17		A19		PTC4		PCR0_PTC4				PTC4				LPSPI2_PCS1		FLEXSPI1_B_DATA4								FLEXSPI0_A_DATA4																		PTC4				LPSPI2_PCS1		FLEXSPI1_B_DATA4						I2S0_RXD0		FLEXSPI0_A_DATA4																VDD_PTC		PTC		Hiz		Hiz		Hiz

				AH18		B20		PTC5		PCR0_PTC5				PTC5				LPSPI2_PCS2		FLEXSPI1_B_SS0_b		FLEXSPI1_B_SCLK_b		FLEXSPI1_A_SS0_b				FLEXSPI0_A_SS0_b		FLEXSPI0_A_SCLK_b																PTC5				LPSPI2_PCS2								I2S0_RXD1																		VDD_PTC		PTC		Hiz		Hiz		Hiz

				AE18		D20		PTC6		PCR0_PTC6				PTC6				LPSPI2_PCS3		FLEXSPI1_B_SCLK				FLEXSPI1_A_SCLK		I2S0_TXD1		FLEXSPI0_A_SCLK																		PTC6				LPSPI2_PCS3		FLEXSPI1_B_SCLK				FLEXSPI1_A_SCLK				FLEXSPI0_A_SCLK																VDD_PTC		PTC		Hiz		Hiz		Hiz

				AH19		A21		PTC7		PCR0_PTC7				PTC7						FLEXSPI1_B_DATA3						I2S0_TXD0		FLEXSPI0_A_DATA3																		PTC7						FLEXSPI1_B_DATA3								FLEXSPI0_A_DATA3																VDD_PTC		PTC		Hiz		Hiz		Hiz

				AD18		C21		PTC8		PCR0_PTC8				PTC8						FLEXSPI1_B_DATA2						I2S0_TX_BCLK		FLEXSPI0_A_DATA2																		PTC8						FLEXSPI1_B_DATA2						I2S0_TX_BCLK		FLEXSPI0_A_DATA2																VDD_PTC		PTC		Hiz		Hiz		Hiz

				AJ20		F20		PTC9		PCR0_PTC9				PTC9						FLEXSPI1_B_DATA1						I2S0_TX_FS		FLEXSPI0_A_DATA1																		PTC9						FLEXSPI1_B_DATA1						I2S0_TX_FS		FLEXSPI0_A_DATA1																VDD_PTC		PTC		Hiz		Hiz		Hiz

				A22		AH20		PTD0		PCR1_PTD0				PTD0												I2S6_RX_BCLK		SDHC0_RESET_b		FLEXSPI2_B_DQS		CLKOUT2		EPDC0_SDCLK_b				CLKOUT1				DEBUG_MUX1_0				PTD0												I2S6_RX_BCLK				FLEXSPI2_B_DQS														VDD_PTD		PTD		Hiz		Hiz		Hiz

				D20		AG21		PTD1		PCR1_PTD1				PTD1												I2S6_RX_FS		SDHC0_CMD		FLEXSPI2_B_DATA7				EPDC0_SDCLK		DPI0_PCLK						DEBUG_MUX1_1				PTD1												I2S6_RX_FS		SDHC0_CMD		FLEXSPI2_B_DATA7														VDD_PTD		PTD		Hiz		Hiz		Hiz

				A16		AM18		PTD10		PCR1_PTD10				PTD10										TPM8_CH0		I2S6_TXD3		SDHC0_D0		FLEXSPI2_B_DATA0				EPDC0_D5		DPI0_D5						DEBUG_MUX1_10				PTD10										TPM8_CH0				SDHC0_D0		FLEXSPI2_B_DATA0														VDD_PTD		PTD		Hiz		Hiz		Hiz

				E15		AG15		PTD11		PCR1_PTD11				PTD11										TPM8_CH5						FLEXSPI2_B_SS0_b		FLEXSPI2_A_SS1_b		EPDC0_D6		DPI0_D6										PTD11										TPM8_CH5		I2S6_RXD2		SDHC0_DQS																VDD_PTD		PTD		Hiz		Hiz		Hiz

				D14		AK16		PTD12		PCR1_PTD12				PTD12										SDHC2_D3		I2S7_RX_BCLK				FLEXSPI2_A_SS0_b		FLEXSPI2_B_SS1_b		EPDC0_D7		DPI0_D7										PTD12								USB0_ID		SDHC2_D3		I2S7_RX_BCLK		SDHC1_DQS																VDD_PTD		PTD		Hiz		Hiz		Hiz

				B15		AL17		PTD13		PCR1_PTD13				PTD13								USB0_PWR		SDHC2_D2		I2S7_RX_FS		SDHC1_RESET_b		FLEXSPI2_A_SCLK		CLKOUT2		EPDC0_D8		DPI0_D8		CLKOUT1								PTD13						SPDIF_IN4				SDHC2_D2		I2S7_RX_FS				FLEXSPI2_A_SCLK														VDD_PTD		PTD		Hiz		Hiz		Hiz

				A14		AM16		PTD14		PCR1_PTD14				PTD14						SPDIF_SRCLK				SDHC2_D1				SDHC1_D7		FLEXSPI2_A_DATA3		TRACE0_D7		EPDC0_D9		DPI0_D9										PTD14								USB0_OC		SDHC2_D1		I2S7_RXD0		SDHC1_D7		FLEXSPI2_A_DATA3														VDD_PTD		PTD		Hiz		Hiz		Hiz

				B14		AJ15		PTD15		PCR1_PTD15				PTD15								SDHC1_VS		SDHC2_D0		I2S7_TX_BCLK		SDHC1_D6		FLEXSPI2_A_DATA2		TRACE0_D6		EPDC0_D10		DPI0_D10										PTD15						SPDIF_IN3				SDHC2_D0		I2S7_TX_BCLK		SDHC1_D6		FLEXSPI2_A_DATA2														VDD_PTD		PTD		Hiz		Hiz		Hiz

				D13		AL15		PTD16		PCR1_PTD16				PTD16		FXIO1_D31		LPSPI4_PCS1		SPDIF_PLOCK				SDHC2_CLK		I2S7_TX_FS		SDHC1_D5		FLEXSPI2_A_DATA1		TRACE0_D5		EPDC0_D11		DPI0_D11										PTD16		FXIO1_D31		LPSPI4_PCS1				SDHC1_CD		SDHC2_CLK		I2S7_TX_FS		SDHC1_D5		FLEXSPI2_A_DATA1														VDD_PTD		PTD		Hiz		Hiz		Hiz

				E13		AG13		PTD17		PCR1_PTD17				PTD17		FXIO1_D30		LPSPI4_PCS2						SDHC2_CMD		I2S7_TXD0		SDHC1_D4		FLEXSPI2_A_DATA0		TRACE0_D4		EPDC0_D12		DPI0_D12										PTD17		FXIO1_D30		LPSPI4_PCS2		EXT_AUD_MCLK3		SDHC1_WP		SDHC2_CMD				SDHC1_D4		FLEXSPI2_A_DATA0														VDD_PTD		PTD		Hiz		Hiz		Hiz

				A12		AM14		PTD18		PCR1_PTD18				PTD18		FXIO1_D29		LPSPI4_PCS3		SPDIF_OUTCLK				TPM8_CH0		I2S7_MCLK		SDHC1_D3		FLEXSPI2_A_DQS		TRACE0_D3		EPDC0_D13		DPI0_D13										PTD18		FXIO1_D29		LPSPI4_PCS3				EXT_AUD_MCLK3		TPM8_CH0				SDHC1_D3		FLEXSPI2_A_DQS														VDD_PTD		PTD		Hiz		Hiz		Hiz

				B12		AJ13		PTD19		PCR1_PTD19				PTD19		FXIO1_D28								TPM8_CH1				SDHC1_D2		FLEXSPI2_A_DATA7		TRACE0_D2		EPDC0_D14		DPI0_D14										PTD19		FXIO1_D28				SPDIF_IN1				TPM8_CH1		I2S6_RXD3		SDHC1_D2		FLEXSPI2_A_DATA7														VDD_PTD		PTD		Hiz		Hiz		Hiz

				E18		AJ21		PTD2		PCR1_PTD2				PTD2														SDHC0_CLK		FLEXSPI2_B_DATA6				EPDC0_SDLE		DPI0_HSYNC						DEBUG_MUX1_2				PTD2												I2S6_RXD0		SDHC0_CLK		FLEXSPI2_B_DATA6														VDD_PTD		PTD		Hiz		Hiz		Hiz

				D12		AH12		PTD20		PCR1_PTD20				PTD20		FXIO1_D27		LPSPI4_SIN		SPDIF_OUT1								SDHC1_D1		FLEXSPI2_A_DATA6		TRACE0_D1		EPDC0_D15		DPI0_D15										PTD20		FXIO1_D27		LPSPI4_SIN						TPM8_CLKIN		I2S7_RXD1		SDHC1_D1		FLEXSPI2_A_DATA6														VDD_PTD		PTD		Hiz		Hiz		Hiz

				E12		AL13		PTD21		PCR1_PTD21				PTD21		FXIO1_D26		LPSPI4_SOUT				USB1_PWR		TPM8_CH2		I2S7_TXD1		SDHC1_D0		FLEXSPI2_A_DATA5		TRACE0_D0				DPI0_D16		WDOG5_RST								PTD21		FXIO1_D26		LPSPI4_SOUT		SPDIF_IN2				TPM8_CH2				SDHC1_D0		FLEXSPI2_A_DATA5														VDD_PTD		PTD		Hiz		Hiz		Hiz

				F12		AG11		PTD22		PCR1_PTD22				PTD22		FXIO1_D25		LPSPI4_SCK		SPDIF_OUT2				TPM8_CH3		I2S7_TXD2		SDHC1_CLK		FLEXSPI2_A_DATA4		TRACE0_CLKOUT				DPI0_D17										PTD22		FXIO1_D25		LPSPI4_SCK				USB1_OC		TPM8_CH3				SDHC1_CLK		FLEXSPI2_A_DATA4														VDD_PTD		PTD		Hiz		Hiz		Hiz

				B11		AK12		PTD23		PCR1_PTD23				PTD23		FXIO1_D24		LPSPI4_PCS0						TPM8_CH4		I2S7_TXD3		SDHC1_CMD		FLEXSPI2_A_SS0_b		FLEXSPI2_A_SCLK_b				DPI0_D18										PTD23		FXIO1_D24		LPSPI4_PCS0				USB1_ID		TPM8_CH4				SDHC1_CMD																VDD_PTD		PTD		Hiz		Hiz		Hiz

				F18		AG19		PTD3		PCR1_PTD3				PTD3														SDHC0_D7		FLEXSPI2_B_DATA5				EPDC0_GDSP		DPI0_VSYNC						DEBUG_MUX1_3				PTD3												I2S6_RXD1		SDHC0_D7		FLEXSPI2_B_DATA5														VDD_PTD		PTD		Hiz		Hiz		Hiz

				E17		AJ19		PTD4		PCR1_PTD4				PTD4								SDHC0_VS		TPM8_CH5		I2S6_MCLK		SDHC0_D6		FLEXSPI2_B_DATA4				EPDC0_SDCE0		DPI0_DE						DEBUG_MUX1_4				PTD4						EXT_AUD_MCLK3				TPM8_CH5				SDHC0_D6		FLEXSPI2_B_DATA4														VDD_PTD		PTD		Hiz		Hiz		Hiz

				D18		AG17		PTD5		PCR1_PTD5				PTD5										TPM8_CH4		I2S6_TX_BCLK		SDHC0_D5		FLEXSPI2_B_SS0_b		FLEXSPI2_B_SCLK_b		EPDC0_D0		DPI0_D0						DEBUG_MUX1_5				PTD5								SDHC0_CD		TPM8_CH4		I2S6_TX_BCLK		SDHC0_D5																VDD_PTD		PTD		Hiz		Hiz		Hiz

				A18		AJ17		PTD6		PCR1_PTD6				PTD6										TPM8_CH3		I2S6_TX_FS		SDHC0_D4		FLEXSPI2_B_SCLK				EPDC0_D1		DPI0_D1						DEBUG_MUX1_6				PTD6								SDHC0_WP		TPM8_CH3		I2S6_TX_FS		SDHC0_D4		FLEXSPI2_B_SCLK														VDD_PTD		PTD		Hiz		Hiz		Hiz

				D17		AK20		PTD7		PCR1_PTD7				PTD7										TPM8_CH2		I2S6_TXD0		SDHC0_D3		FLEXSPI2_B_DATA3				EPDC0_D2		DPI0_D2						DEBUG_MUX1_7				PTD7										TPM8_CH2				SDHC0_D3		FLEXSPI2_B_DATA3														VDD_PTD		PTD		Hiz		Hiz		Hiz

				B16		AH16		PTD8		PCR1_PTD8				PTD8										TPM8_CH1		I2S6_TXD1		SDHC0_D2		FLEXSPI2_B_DATA2				EPDC0_D3		DPI0_D3						DEBUG_MUX1_8				PTD8										TPM8_CH1				SDHC0_D2		FLEXSPI2_B_DATA2														VDD_PTD		PTD		Hiz		Hiz		Hiz

				D16		AL19		PTD9		PCR1_PTD9				PTD9												I2S6_TXD2		SDHC0_D1		FLEXSPI2_B_DATA1				EPDC0_D4		DPI0_D4						DEBUG_MUX1_9				PTD9										TPM8_CLKIN				SDHC0_D1		FLEXSPI2_B_DATA1														VDD_PTD		PTD		Hiz		Hiz		Hiz

				A10		AJ11		PTE0		PCR1_PTE0				PTE0		FXIO1_D23						LPI2C4_SCL						SDHC2_D1		FLEXSPI2_B_DQS				DBI0_WRX		DPI0_D19						DEBUG_MUX1_11				PTE0		FXIO1_D23		SPDIF_IN4		LPUART4_CTS_b		LPI2C4_SCL		TPM8_CLKIN		I2S7_RXD2		SDHC2_D1		FLEXSPI2_B_DQS		ENET0_CRS						WUU1_P0						VDD_PTE		PTE		Hiz		Hiz		Hiz

				B10		AM12		PTE1		PCR1_PTE1				PTE1		FXIO1_D22		SPDIF_SRCLK		LPUART4_RTS_b		LPI2C4_SDA		TPM8_CH0				SDHC2_D0		FLEXSPI2_B_DATA7				DBI0_CSX		DPI0_D20						DEBUG_MUX1_12				PTE1		FXIO1_D22						LPI2C4_SDA		TPM8_CH0		I2S7_RXD3		SDHC2_D0		FLEXSPI2_B_DATA7		ENET0_COL						WUU1_P1						VDD_PTE		PTE		Hiz		Hiz		Hiz

				E8		AM6		PTE10		PCR1_PTE10				PTE10		FXIO1_D13		LPSPI4_PCS3		LPUART6_TX		I3C2_SCL		TPM4_CH2		I2S6_TX_BCLK				FLEXSPI2_B_DATA0		ENET0_1588_TMR2		DBI0_D5		EPDC0_VCOM0						DEBUG_MUX1_21				PTE10		FXIO1_D13		LPSPI4_PCS3		LPUART6_TX		I3C2_SCL		TPM4_CH2		I2S6_TX_BCLK		SDHC2_DQS		FLEXSPI2_B_DATA0		ENET0_1588_TMR2												VDD_PTE		PTE		Hiz		Hiz		Hiz

				B7		AL7		PTE11		PCR1_PTE11				PTE11		FXIO1_D12		SPDIF_OUT2				I3C2_SDA		TPM4_CH3		I2S6_TX_FS		FLEXSPI2_B_SCLK_b		FLEXSPI2_B_SS0_b		ENET0_1588_TMR1		DBI0_D6		EPDC0_PWRCTRL0										PTE11		FXIO1_D12				LPUART6_RX		I3C2_SDA		TPM4_CH3		I2S6_TX_FS						ENET0_1588_TMR1												VDD_PTE		PTE		Hiz		Hiz		Hiz

				F8		AG7		PTE12		PCR1_PTE12				PTE12		FXIO1_D11		LPSPI4_SIN				LPI2C7_SCL		TPM4_CH4		I2S6_TXD0		SDHC2_RESET_b		FLEXSPI2_B_SS1_b		ENET0_1588_TMR0		DBI0_D7		EPDC0_PWRCTRL1										PTE12		FXIO1_D11		LPSPI4_SIN		LPUART7_CTS_b		LPI2C7_SCL		TPM4_CH4								ENET0_1588_TMR0						WUU1_P5						VDD_PTE		PTE		Hiz		Hiz		Hiz

				B6		AJ7		PTE13		PCR1_PTE13				PTE13		FXIO1_D10		LPSPI4_SOUT		LPUART7_RTS_b		LPI2C7_SDA		TPM4_CH5		I2S6_TXD1								DBI0_D8		EPDC0_PWRCTRL2										PTE13		FXIO1_D10		LPSPI4_SOUT				LPI2C7_SDA		TPM4_CH5				SDHC1_WP				ENET0_1588_CLKIN												VDD_PTE		PTE		Hiz		Hiz		Hiz

				E6		AL5		PTE14		PCR1_PTE14				PTE14		FXIO1_D9		LPSPI4_SCK		LPUART7_TX						I2S6_TXD2						ENET0_MDIO		DBI0_D9		EPDC0_PWRCTRL3										PTE14		FXIO1_D9		LPSPI4_SCK		LPUART7_TX		LPI2C7_HREQ		TPM5_CLKIN				SDHC1_CD				ENET0_MDIO												VDD_PTE		PTE		Hiz		Hiz		Hiz

				A4		-		PTE15		PCR1_PTE15				PTE15		FXIO1_D8		LPSPI4_PCS0				I3C2_PUR		TPM5_CH0		I2S6_TXD3		MQS1_LEFT				ENET0_MDC		DBI0_D10		EPDC0_PWRCOM										PTE15		FXIO1_D8		LPSPI4_PCS0		LPUART7_RX				TPM5_CH0														WUU1_P6						VDD_PTE		PTE		Hiz		Hiz		Hiz

				B4		AM4		PTE16		PCR1_PTE16				PTE16		FXIO1_D7		LPSPI5_PCS1				LPI2C4_SCL		TPM5_CH1		MQS1_LEFT		MQS1_RIGHT				ENET0_TXEN		DBI0_D11				WDOG3_RST								PTE16		FXIO1_D7		LPSPI5_PCS1		LPUART4_CTS_b		LPI2C4_SCL		TPM5_CH1						USB0_ID						EPDC0_PWRIRQ								VDD_PTE		PTE		Hiz		Hiz		Hiz

				D6		AJ5		PTE17		PCR1_PTE17				PTE17		FXIO1_D6		LPSPI5_PCS2		LPUART4_RTS_b		LPI2C4_SDA				MQS1_RIGHT		SDHC1_VS		USB0_PWR				DBI0_D12												PTE17		FXIO1_D6		LPSPI5_PCS2				LPI2C4_SDA										ENET0_RXER				EPDC0_PWRSTAT								VDD_PTE		PTE		Hiz		Hiz		Hiz

				D5		AK4		PTE18		PCR1_PTE18				PTE18		FXIO1_D5		LPSPI5_PCS3		LPUART4_TX						I2S7_TX_BCLK								DBI0_D13		EPDC0_PWRWAKE										PTE18		FXIO1_D5		LPSPI5_PCS3		LPUART4_TX		LPI2C4_HREQ				I2S7_TX_BCLK				USB0_OC		ENET0_CRS_DV												VDD_PTE		PTE		Hiz		Hiz		Hiz

				B3		AL3		PTE19		PCR1_PTE19				PTE19		FXIO1_D4								I3C2_PUR		I2S7_TX_FS				USB1_PWR				DBI0_D14		EPDC0_GDCLK										PTE19		FXIO1_D4				LPUART4_RX		LPI2C5_HREQ				I2S7_TX_FS						ENET0_REFCLK						WUU1_P7						VDD_PTE		PTE		Hiz		Hiz		Hiz

				D10		AL11		PTE2		PCR1_PTE2				PTE2		FXIO1_D21				LPUART4_TX				TPM8_CH1				SDHC2_CLK		FLEXSPI2_B_DATA6		ENET0_TXER		DBI0_DCX		DPI0_D21						DEBUG_MUX1_13				PTE2		FXIO1_D21		SPDIF_IN3		LPUART4_TX		LPI2C4_HREQ		TPM8_CH1		EXT_AUD_MCLK3		SDHC2_CLK		FLEXSPI2_B_DATA6														VDD_PTE		PTE		Hiz		Hiz		Hiz

				A2		AH4		PTE20		PCR1_PTE20				PTE20		FXIO1_D3		LPSPI5_SIN				LPI2C5_SCL				I2S7_TXD0								DBI0_D15		EPDC0_GDOE										PTE20		FXIO1_D3		LPSPI5_SIN		LPUART5_CTS_b		LPI2C5_SCL								USB1_OC		ENET0_RXD1												VDD_PTE		PTE		Hiz		Hiz		Hiz

				D4		AF6		PTE21		PCR1_PTE21				PTE21		FXIO1_D2		LPSPI5_SOUT		LPUART5_RTS_b		LPI2C5_SDA				I2S7_TXD1										EPDC0_GDRL		WDOG4_RST								PTE21		FXIO1_D2		LPSPI5_SOUT				LPI2C5_SDA		TPM6_CLKIN						USB1_ID		ENET0_RXD0												VDD_PTE		PTE		Hiz		Hiz		Hiz

				B1		-		PTE22		PCR1_PTE22				PTE22		FXIO1_D1		LPSPI5_SCK		LPUART5_TX		I3C2_SCL		TPM6_CH0		I2S7_TXD2						ENET0_TXD1				EPDC0_SDOED		CLKOUT2								PTE22		FXIO1_D1		LPSPI5_SCK		LPUART5_TX		I3C2_SCL		TPM6_CH0						EXT_AUD_MCLK3														VDD_PTE		PTE		Hiz		Hiz		Hiz

				B2		-		PTE23		PCR1_PTE23				PTE23		FXIO1_D0		LPSPI5_PCS0				I3C2_SDA		TPM6_CH1		I2S7_TXD3						ENET0_TXD0				EPDC0_SDOEZ		CLKOUT1								PTE23		FXIO1_D0		LPSPI5_PCS0		LPUART5_RX		I3C2_SDA		TPM6_CH1						EXT_AUD_MCLK2														VDD_PTE		PTE		Hiz		Hiz		Hiz

				A8		AM10		PTE3		PCR1_PTE3				PTE3		FXIO1_D20		SPDIF_PLOCK						TPM8_CH2		I2S6_MCLK		SDHC2_CMD		FLEXSPI2_B_DATA5				DBI0_RWX		DPI0_D22						DEBUG_MUX1_14				PTE3		FXIO1_D20				LPUART4_RX				TPM8_CH2				SDHC2_CMD		FLEXSPI2_B_DATA5		ENET0_TXCLK						WUU1_P2						VDD_PTE		PTE		Hiz		Hiz		Hiz

				D9		AL9		PTE4		PCR1_PTE4				PTE4		FXIO1_D19		SPDIF_OUTCLK				LPI2C5_SCL		TPM8_CH3		I2S6_RX_BCLK		SDHC2_D3		FLEXSPI2_B_DATA4		ENET0_TXD3		DBI0_E		DPI0_D23						DEBUG_MUX1_15				PTE4		FXIO1_D19				LPUART5_CTS_b		LPI2C5_SCL		TPM8_CH3		I2S6_RX_BCLK		SDHC2_D3		FLEXSPI2_B_DATA4								WUU1_P3						VDD_PTE		PTE		Hiz		Hiz		Hiz

				B8		AG9		PTE5		PCR1_PTE5				PTE5		FXIO1_D18				LPUART5_RTS_b		LPI2C5_SDA		TPM8_CH4		I2S6_RX_FS		SDHC2_D2		FLEXSPI2_B_SS0_b		ENET0_TXD2		DBI0_D0								DEBUG_MUX1_16				PTE5		FXIO1_D18		SPDIF_IN1				LPI2C5_SDA		TPM8_CH4		I2S6_RX_FS		SDHC2_D2																VDD_PTE		PTE		Hiz		Hiz		Hiz

				F9		AM8		PTE6		PCR1_PTE6				PTE6		FXIO1_D17		SPDIF_OUT1		LPUART5_TX				TPM8_CH5				SDHC2_D4		FLEXSPI2_B_SCLK				DBI0_D1				WDOG5_RST				DEBUG_MUX1_17				PTE6		FXIO1_D17				LPUART5_TX		LPI2C5_HREQ		TPM8_CH5		I2S6_RXD0		SDHC2_D4		FLEXSPI2_B_SCLK		ENET0_RXCLK												VDD_PTE		PTE		Hiz		Hiz		Hiz

				E9		AJ9		PTE7		PCR1_PTE7				PTE7		FXIO1_D16												SDHC2_D5		FLEXSPI2_B_DATA3				DBI0_D2		EPDC0_BDR1						DEBUG_MUX1_18				PTE7		FXIO1_D16		SPDIF_IN2		LPUART5_RX		LPI2C6_HREQ		TPM4_CLKIN		I2S6_RXD1		SDHC2_D5		FLEXSPI2_B_DATA3		ENET0_RXD3						WUU1_P4						VDD_PTE		PTE		Hiz		Hiz		Hiz

				A6		AH8		PTE8		PCR1_PTE8				PTE8		FXIO1_D15		LPSPI4_PCS1				LPI2C6_SCL		TPM4_CH0				SDHC2_D6		FLEXSPI2_B_DATA2				DBI0_D3		EPDC0_BDR0						DEBUG_MUX1_19				PTE8		FXIO1_D15		LPSPI4_PCS1		LPUART6_CTS_b		LPI2C6_SCL		TPM4_CH0		I2S6_RXD2		SDHC2_D6		FLEXSPI2_B_DATA2		ENET0_RXD2												VDD_PTE		PTE		Hiz		Hiz		Hiz

				D8		AK8		PTE9		PCR1_PTE9				PTE9		FXIO1_D14		LPSPI4_PCS2		LPUART6_RTS_b		LPI2C6_SDA		TPM4_CH1				SDHC2_D7		FLEXSPI2_B_DATA1		ENET0_1588_TMR3		DBI0_D4		EPDC0_VCOM1						DEBUG_MUX1_20				PTE9		FXIO1_D14		LPSPI4_PCS2				LPI2C6_SDA		TPM4_CH1		I2S6_RXD3		SDHC2_D7		FLEXSPI2_B_DATA1		ENET0_1588_TMR3												VDD_PTE		PTE		Hiz		Hiz		Hiz

				E4		AE5		PTF0		PCR1_PTF0				PTF0		FXIO1_D0						LPI2C6_SCL				I2S7_RX_BCLK		SDHC1_D1						EPDC0_SDOE		DPI0_D23										PTF0		FXIO1_D0				LPUART6_CTS_b		LPI2C6_SCL				I2S7_RX_BCLK		SDHC1_D1		ENET0_RXD1		USB1_ID						WUU1_P8						VDD_PTF		PTF		Hiz		Hiz		Hiz

				H6		AJ3		PTF1		PCR1_PTF1				PTF1		FXIO1_D1				LPUART6_RTS_b		LPI2C6_SDA				I2S7_RX_FS		SDHC1_D0						EPDC0_SDSHR		DPI0_D22		WDOG3_RST				DEBUG_MUX1_22				PTF1		FXIO1_D1						LPI2C6_SDA				I2S7_RX_FS		SDHC1_D0		ENET0_RXD0														VDD_PTF		PTF		Hiz		Hiz		Hiz

				F2		AD2		PTF10		PCR1_PTF10				PTF10		FXIO1_D10		LPSPI4_SCK		LPUART4_TX				TPM7_CH5		I2S4_RX_BCLK						TRACE0_D12		EPDC0_D13		DPI0_D13						DEBUG_MUX1_31				PTF10		FXIO1_D10		LPSPI4_SCK		LPUART4_TX		LPI2C4_HREQ		TPM7_CH5		I2S4_RX_BCLK		SDHC1_DQS		ENET0_1588_CLKIN								BT1_CFG2						VDD_PTF		PTF		Hiz		Input(BT1_CFG2)		Hiz

				G2		AB6		PTF11		PCR1_PTF11				PTF11		FXIO1_D11		LPSPI4_PCS0								I2S4_RX_FS		SDHC1_RESET_b		ENET0_1588_TMR0		TRACE0_D11		EPDC0_D12		DPI0_D12						DEBUG_MUX1_32				PTF11		FXIO1_D11		LPSPI4_PCS0		LPUART4_RX				TPM4_CLKIN		I2S4_RX_FS				ENET0_1588_TMR0								BT1_CFG3						VDD_PTF		PTF		Hiz		Input(BT1_CFG3)		Hiz

				J4		AB4		PTF12		PCR1_PTF12				PTF12		FXIO1_D12		LPSPI5_PCS1				LPI2C5_SCL		TPM4_CH0						ENET0_1588_TMR1		TRACE0_D10		EPDC0_D11		DPI0_D11						DEBUG_MUX1_33				PTF12		FXIO1_D12		LPSPI5_PCS1		LPUART5_CTS_b		LPI2C5_SCL		TPM4_CH0		I2S4_RXD0		SDHC2_WP		ENET0_1588_TMR1								BT1_CFG4						VDD_PTF		PTF		Hiz		Input(BT1_CFG4)		Hiz

				F1		AE1		PTF13		PCR1_PTF13				PTF13		FXIO1_D13		LPSPI5_PCS2		LPUART5_RTS_b		LPI2C5_SDA		TPM4_CH1						ENET0_1588_TMR2		TRACE0_D9		EPDC0_D10		DPI0_D10										PTF13		FXIO1_D13		LPSPI5_PCS2				LPI2C5_SDA		TPM4_CH1		I2S4_RXD1		SDHC2_CD		ENET0_1588_TMR2								BT1_CFG5						VDD_PTF		PTF		Hiz		Input(BT1_CFG5)		Hiz

				J5		AB2		PTF14		PCR1_PTF14				PTF14		FXIO1_D14		LPSPI5_PCS3		LPUART5_TX				TPM4_CH2		I2S4_MCLK		SDHC2_VS		ENET0_1588_TMR3		TRACE0_D8		EPDC0_D9		DPI0_D9										PTF14		FXIO1_D14		LPSPI5_PCS3		LPUART5_TX		LPI2C5_HREQ		TPM4_CH2						ENET0_1588_TMR3								BT1_CFG6						VDD_PTF		PTF		Hiz		Input(BT1_CFG6)		Hiz

				H1		AC1		PTF15		PCR1_PTF15				PTF15		FXIO1_D15								TPM4_CH3		I2S4_TX_BCLK		SDHC2_D1				TRACE0_D7		EPDC0_D8		DPI0_D8										PTF15		FXIO1_D15				LPUART5_RX				TPM4_CH3		I2S4_TX_BCLK		SDHC2_D1		ENET0_RXD2								BT1_CFG7						VDD_PTF		PTF		Hiz		Input(BT1_CFG7)		Hiz

				H2		AA5		PTF16		PCR1_PTF16				PTF16		FXIO1_D16		LPSPI5_SIN				LPI2C6_SCL		TPM4_CH4		I2S4_TX_FS		SDHC2_D0				TRACE0_D6		EPDC0_D7		DPI0_D7										PTF16		FXIO1_D16		LPSPI5_SIN		LPUART6_CTS_b		LPI2C6_SCL		TPM4_CH4		I2S4_TX_FS		SDHC2_D0		ENET0_RXD3								BT1_CFG8						VDD_PTF		PTF		Hiz		Input(BT1_CFG8)		Hiz

				K2		AA3		PTF17		PCR1_PTF17				PTF17		FXIO1_D17		LPSPI5_SOUT		LPUART6_RTS_b		LPI2C6_SDA		TPM4_CH5		I2S4_TXD0		SDHC2_CLK				TRACE0_D5		EPDC0_D6		DPI0_D6										PTF17		FXIO1_D17		LPSPI5_SOUT				LPI2C6_SDA		TPM4_CH5				SDHC2_CLK		ENET0_RXCLK								BT1_CFG9						VDD_PTF		PTF		Hiz		Input(BT1_CFG9)		Hiz

				K4		AA1		PTF18		PCR1_PTF18				PTF18		FXIO1_D18		LPSPI5_SCK		LPUART6_TX						I2S4_TXD1		SDHC2_CMD		ENET0_TXD2		TRACE0_D4		EPDC0_D5		DPI0_D5										PTF18		FXIO1_D18		LPSPI5_SCK		LPUART6_TX		LPI2C6_HREQ		TPM5_CLKIN				SDHC2_CMD										BT1_CFG10						VDD_PTF		PTF		Hiz		Input(BT1_CFG10)		Hiz

				K1		Y4		PTF19		PCR1_PTF19				PTF19		FXIO1_D19		LPSPI5_PCS0						TPM5_CH0		I2S5_RX_BCLK		SDHC2_D3		ENET0_TXD3		TRACE0_D3		EPDC0_D4		DPI0_D4										PTF19		FXIO1_D19		LPSPI5_PCS0		LPUART6_RX				TPM5_CH0		I2S5_RX_BCLK		SDHC2_D3										BT1_CFG11						VDD_PTF		PTF		Hiz		Input(BT1_CFG11)		Hiz

				D2		AK2		PTF2		PCR1_PTF2				PTF2		FXIO1_D2				LPUART6_TX								SDHC1_CLK		ENET0_TXD1				EPDC0_SDCE9		DPI0_D21						DEBUG_MUX1_23				PTF2		FXIO1_D2				LPUART6_TX		LPI2C6_HREQ				I2S7_RXD0		SDHC1_CLK				USB0_ID												VDD_PTF		PTF		Hiz		Hiz		Hiz

				M6		Y2		PTF20		PCR1_PTF20				PTF20		FXIO1_D20						LPI2C7_SCL		TPM5_CH1		I2S5_RX_FS		SDHC2_D2				TRACE0_D2		EPDC0_D3		DPI0_D3										PTF20		FXIO1_D20				LPUART7_CTS_b		LPI2C7_SCL		TPM5_CH1		I2S5_RX_FS		SDHC2_D2		ENET0_TXCLK								BT1_CFG12						VDD_PTF		PTF		Hiz		Input(BT1_CFG12)		Hiz

				L2		V2		PTF21		PCR1_PTF21				PTF21		FXIO1_D21		SPDIF_OUTCLK		LPUART7_RTS_b		LPI2C7_SDA						SDHC2_D4				TRACE0_D1		EPDC0_D2		DPI0_D2										PTF21		FXIO1_D21						LPI2C7_SDA		TPM6_CLKIN		I2S5_RXD0		SDHC2_D4		ENET0_CRS								BT1_CFG13						VDD_PTF		PTF		Hiz		Input(BT1_CFG13)		Hiz

				M4		W1		PTF22		PCR1_PTF22				PTF22		FXIO1_D22				LPUART7_TX				TPM6_CH0				SDHC2_D5				TRACE0_D0		EPDC0_D1		DPI0_D1										PTF22		FXIO1_D22		SPDIF_IN1		LPUART7_TX		LPI2C7_HREQ		TPM6_CH0		I2S5_RXD1		SDHC2_D5		ENET0_COL								BT1_CFG14						VDD_PTF		PTF		Hiz		Input(BT1_CFG14)		Hiz

				M2		T4		PTF23		PCR1_PTF23				PTF23		FXIO1_D23		SPDIF_OUT1				I3C2_PUR		TPM6_CH1				SDHC2_D6		ENET0_TXER		TRACE0_CLKOUT		EPDC0_D0		DPI0_D0										PTF23		FXIO1_D23				LPUART7_RX				TPM6_CH1		I2S5_RXD2		SDHC2_D6										BT1_CFG15						VDD_PTF		PTF		Hiz		Input(BT1_CFG15)		Hiz

				M5		U3		PTF24		PCR1_PTF24				PTF24		FXIO1_D24						I3C2_SCL						SDHC2_D7				DBI0_WRX		EPDC0_SDCLK		DPI0_PCLK										PTF24		FXIO1_D24		SPDIF_IN2				I3C2_SCL				I2S5_RXD3		SDHC2_D7										WUU1_P12						VDD_PTF		PTF		Hiz		Hiz		Hiz

				M1		U5		PTF25		PCR1_PTF25				PTF25		FXIO1_D25		SPDIF_OUT2				I3C2_SDA		TPM7_CH5		I2S5_MCLK								EPDC0_GDSP		DPI0_VSYNC										PTF25		FXIO1_D25						I3C2_SDA		TPM7_CH5				SDHC2_DQS		EXT_AUD_MCLK2								WUU1_P13						VDD_PTF		PTF		Hiz		Hiz		Hiz

				N6		V4		PTF26		PCR1_PTF26				PTF26		FXIO1_D26										I2S5_TX_BCLK		SDHC2_RESET_b						EPDC0_SDLE		DPI0_HSYNC										PTF26		FXIO1_D26		SPDIF_IN3						TPM7_CLKIN		I2S5_TX_BCLK												WUU1_P14						VDD_PTF		PTF		Hiz		Hiz		Hiz

				P1		V6		PTF27		PCR1_PTF27				PTF27		FXIO1_D27		SPDIF_PLOCK						TPM7_CH0		I2S5_TX_FS								EPDC0_SDCE0		DPI0_DE										PTF27		FXIO1_D27								TPM7_CH0		I2S5_TX_FS		SDHC2_WP										WUU1_P15						VDD_PTF		PTF		Hiz		Hiz		Hiz

				N5		-		PTF28		PCR1_PTF28				PTF28		FXIO1_D28								TPM7_CH1		I2S5_TXD0								EPDC0_SDCLK_b												PTF28		FXIO1_D28		SPDIF_IN4						TPM7_CH1				SDHC2_CD																VDD_PTF		PTF		Hiz		Hiz		Hiz

				P2		-		PTF29		PCR1_PTF29				PTF29		FXIO1_D29		SPDIF_SRCLK						TPM7_CH2		I2S5_TXD1		SDHC2_VS						EPDC0_SDCE1				WDOG3_RST								PTF29		FXIO1_D29								TPM7_CH2																				VDD_PTF		PTF		Hiz		Hiz		Hiz

				F5		AF4		PTF3		PCR1_PTF3				PTF3		FXIO1_D3												SDHC1_CMD		ENET0_TXD0		USB0_PWR		EPDC0_SDCE8		DPI0_D20						DEBUG_MUX1_24				PTF3		FXIO1_D3				LPUART6_RX		LPI2C7_HREQ				I2S7_RXD1		SDHC1_CMD										WUU1_P9						VDD_PTF		PTF		Hiz		Hiz		Hiz

				N4		-		PTF30		PCR1_PTF30				PTF30		FXIO1_D30								TPM7_CH3		I2S5_TXD2		MQS1_LEFT						EPDC0_SDCE2				WDOG4_RST								PTF30		FXIO1_D30								TPM7_CH3																				VDD_PTF		PTF		Hiz		Hiz		Hiz

				P4		-		PTF31		PCR1_PTF31				PTF31		FXIO1_D31								TPM7_CH4		I2S5_TXD3		MQS1_RIGHT						EPDC0_SDCE3				WDOG5_RST								PTF31		FXIO1_D31								TPM7_CH4																				VDD_PTF		PTF		Hiz		Hiz		Hiz

				J6		AH2		PTF4		PCR1_PTF4				PTF4		FXIO1_D4		LPSPI4_PCS1				LPI2C7_SCL						SDHC1_D3		ENET0_TXEN				EPDC0_SDCE7		DPI0_D19						DEBUG_MUX1_25				PTF4		FXIO1_D4		LPSPI4_PCS1		LPUART7_CTS_b		LPI2C7_SCL		TPM7_CLKIN		I2S7_RXD2		SDHC1_D3				USB0_OC						WUU1_P10						VDD_PTF		PTF		Hiz		Hiz		Hiz

				F4		AD4		PTF5		PCR1_PTF5				PTF5		FXIO1_D5		LPSPI4_PCS2		LPUART7_RTS_b		LPI2C7_SDA		TPM7_CH0				SDHC1_D2				USB1_PWR		EPDC0_SDCE6		DPI0_D18						DEBUG_MUX1_26				PTF5		FXIO1_D5		LPSPI4_PCS2				LPI2C7_SDA		TPM7_CH0		I2S7_RXD3		SDHC1_D2		ENET0_RXER														VDD_PTF		PTF		Hiz		Hiz		Hiz

				H5		AF2		PTF6		PCR1_PTF6				PTF6		FXIO1_D6		LPSPI4_PCS3		LPUART7_TX		I3C2_SCL		TPM7_CH1		I2S7_MCLK		SDHC1_D4						EPDC0_SDCE5		DPI0_D17		WDOG4_RST				DEBUG_MUX1_27				PTF6		FXIO1_D6		LPSPI4_PCS3		LPUART7_TX		I3C2_SCL		TPM7_CH1				SDHC1_D4		ENET0_CRS_DV		USB1_OC												VDD_PTF		PTF		Hiz		Hiz		Hiz

				C2		AJ1		PTF7		PCR1_PTF7				PTF7		FXIO1_D7						I3C2_SDA		TPM7_CH2		MQS1_LEFT		SDHC1_D5				TRACE0_D15		EPDC0_SDCE4		DPI0_D16						DEBUG_MUX1_28				PTF7		FXIO1_D7				LPUART7_RX		I3C2_SDA		TPM7_CH2				SDHC1_D5		ENET0_REFCLK								WUU1_P11						VDD_PTF		PTF		Hiz		Hiz		Hiz

				H4		AG1		PTF8		PCR1_PTF8				PTF8		FXIO1_D8		LPSPI4_SIN				LPI2C4_SCL		TPM7_CH3		MQS1_RIGHT		SDHC1_D6		ENET0_MDIO		TRACE0_D14		EPDC0_D15		DPI0_D15						DEBUG_MUX1_29				PTF8		FXIO1_D8		LPSPI4_SIN		LPUART4_CTS_b		LPI2C4_SCL		TPM7_CH3				SDHC1_D6		ENET0_MDIO								BT1_CFG0						VDD_PTF		PTF		Hiz		Input(BT1_CFG0)		Hiz

				D1		AE3		PTF9		PCR1_PTF9				PTF9		FXIO1_D9		LPSPI4_SOUT		LPUART4_RTS_b		LPI2C4_SDA		TPM7_CH4				SDHC1_D7		ENET0_MDC		TRACE0_D13		EPDC0_D14		DPI0_D14						DEBUG_MUX1_30				PTF9		FXIO1_D9		LPSPI4_SOUT				LPI2C4_SDA		TPM7_CH4		EXT_AUD_MCLK2		SDHC1_D7										BT1_CFG1						VDD_PTF		PTF		Hiz		Input(BT1_CFG1)		Hiz





Muxing IO Signal Descriptions

		Function		Module		Description		Direction		Ana Func		1.8v Func		Input CR		Input CR #

		ADC0_CH0A		ADC0		ADC 0 A-side Analog Channel 0 input		I		Y		-				

		ADC0_CH0B		ADC0		ADC 0 B-side Analog Channel 0 input		I		Y		-				

		ADC0_CH1A		ADC0		ADC 0 A-side Analog Channel 1 input		I		Y		-				

		ADC0_CH1B		ADC0		ADC 0 B-side Analog Channel 1 input		I		Y		-				

		ADC0_CH2A		ADC0		ADC 0 A-side Analog Channel 2 input		I		Y		-				

		ADC0_CH2B		ADC0		ADC 0 B-side Analog Channel 2 input		I		Y		-				

		ADC0_CH3A		ADC0		ADC 0 A-side Analog Channel 3 input		I		Y		-				

		ADC0_CH3B		ADC0		ADC 0 B-side Analog Channel 3 input		I		Y		-				

		ADC0_CH4A		ADC0		ADC 0 A-side Analog Channel 4 input		I		Y		-				

		ADC0_CH4B		ADC0		ADC 0 B-side Analog Channel 4 input		I		Y		-				

		ADC0_CH5A		ADC0		ADC 0 A-side Analog Channel 5 input		I		Y		-				

		ADC0_CH5B		ADC0		ADC 0 B-side Analog Channel 5 input		I		Y		-				

		ADC1_CH0A		ADC1		ADC 1 A-side Analog Channel 0 input		I		Y		-				

		ADC1_CH0B		ADC1		ADC 1 B-side Analog Channel 0 input		I		Y		-				

		ADC1_CH1A		ADC1		ADC 1 A-side Analog Channel 1 input		I		Y		-				

		ADC1_CH1B		ADC1		ADC 1 B-side Analog Channel 1 input		I		Y		-				

		ADC1_CH2A		ADC1		ADC 1 A-side Analog Channel 2 input		I		Y		-				

		ADC1_CH2B		ADC1		ADC 1 B-side Analog Channel 2 input		I		Y		-				

		ADC1_CH3A		ADC1		ADC 1 A-side Analog Channel 3 input		I		Y		-				

		ADC1_CH3B		ADC1		ADC 1 B-side Analog Channel 3 input		I		Y		-				

		ADC1_CH4A		ADC1		ADC 1 A-side Analog Channel 4 input		I		Y		-				

		ADC1_CH4B		ADC1		ADC 1 B-side Analog Channel 4 input		I		Y		-				

		ADC1_CH5A		ADC1		ADC 1 A-side Analog Channel 5 input		I		Y		-				

		ADC1_CH5B		ADC1		ADC 1 B-side Analog Channel 5 input		I		Y		-				

		BT0_CFG0		SYSTEM		M33 Boot Configuration pin 0		I		N		N				

		BT0_CFG1		SYSTEM		M33 Boot Configuration pin 1		I		N		N				

		BT0_CFG10		SYSTEM		M33 Boot Configuration pin 2		I		N		N				

		BT0_CFG11		SYSTEM		M33 Boot Configuration pin 3		I		N		N				

		BT0_CFG12		SYSTEM		M33 Boot Configuration pin 4		I		N		N				

		BT0_CFG13		SYSTEM		M33 Boot Configuration pin 5		I		N		N				

		BT0_CFG14		SYSTEM		M33 Boot Configuration pin 6		I		N		N				

		BT0_CFG15		SYSTEM		M33 Boot Configuration pin 7		I		N		N				

		BT0_CFG2		SYSTEM		M33 Boot Configuration pin 12		I		N		N				

		BT0_CFG3		SYSTEM		M33 Boot Configuration pin 23		I		N		N				

		BT0_CFG4		SYSTEM		M33 Boot Configuration pin 26		I		N		N				

		BT0_CFG5		SYSTEM		M33 Boot Configuration pin 27		I		N		N				

		BT0_CFG6		SYSTEM		M33 Boot Configuration pin 28		I		N		N				

		BT0_CFG7		SYSTEM		M33 Boot Configuration pin 29		I		N		N				

		BT0_CFG8		SYSTEM		M33 Boot Configuration pin 30		I		N		N				

		BT0_CFG9		SYSTEM		M33 Boot Configuration pin 31		I		N		N				

		BT1_CFG0		SYSTEM		A35 Boot Configuration pin 0		I		N		N				

		BT1_CFG1		SYSTEM		A35 Boot Configuration pin 1		I		N		N				

		BT1_CFG10		SYSTEM		A35 Boot Configuration pin 2		I		N		N				

		BT1_CFG11		SYSTEM		A35 Boot Configuration pin 3		I		N		N				

		BT1_CFG12		SYSTEM		A35 Boot Configuration pin 4		I		N		N				

		BT1_CFG13		SYSTEM		A35 Boot Configuration pin 5		I		N		N				

		BT1_CFG14		SYSTEM		A35 Boot Configuration pin 6		I		N		N				

		BT1_CFG15		SYSTEM		A35 Boot Configuration pin 7		I		N		N				

		BT1_CFG2		SYSTEM		A35 Boot Configuration pin 12		I		N		N				

		BT1_CFG3		SYSTEM		A35 Boot Configuration pin 23		I		N		N				

		BT1_CFG4		SYSTEM		A35 Boot Configuration pin 26		I		N		N				

		BT1_CFG5		SYSTEM		A35 Boot Configuration pin 27		I		N		N				

		BT1_CFG6		SYSTEM		A35 Boot Configuration pin 28		I		N		N				

		BT1_CFG7		SYSTEM		A35 Boot Configuration pin 29		I		N		N				

		BT1_CFG8		SYSTEM		A35 Boot Configuration pin 30		I		N		N				

		BT1_CFG9		SYSTEM		A35 Boot Configuration pin 31		I		N		N				

		CAN0_RX		CAN0		FlexCan RX line		I		N		N		PSMI0_CAN0_RX		634

		CAN0_TX		CAN0		FlexCan TX line		O		N		N				

		CLKOUT0		SYSTEM		RTD System Clock Output		O		N		N				

		CLKOUT1		SYSTEM		AD System Clock Output		O		N		N				

		CLKOUT2		SYSTEM		LPAV System Clock Output		O		N		N				

		CMP0_IN0		CMP0		CMP0 Analog Voltage Input 0 (1.8v range)		I		Y		-				

		CMP0_IN1		CMP0		CMP0 Analog Voltage Input 1 (1.8v range)		I		Y		-				

		CMP0_IN2		CMP0		CMP0 Analog Voltage Input 2 (3.3v range)		I		Y		-				

		CMP0_IN3		CMP0		CMP0 Analog Voltage Input 3 (3.3v range)		I		Y		-				

		CMP0_IN4		CMP0		CMP0 Analog Voltage Input 4 (3.3v range)		I		Y		-				

		CMP0_IN5		CMP0		CMP0 Analog Voltage Input 5 (3.3v range)		I		Y		-				

		CMP0_OUT		CMP0		CMP0 Output		O		N		N				

		CMP1_IN0		CMP1		CMP1 Analog Voltage Input 0 (1.8v range)		I		Y		-				

		CMP1_IN1		CMP1		CMP1 Analog Voltage Input 1 (1.8v range)		I		Y		-				

		CMP1_IN2		CMP1		CMP1 Analog Voltage Input 2 (3.3v range)		I		Y		-				

		CMP1_IN3		CMP1		CMP1 Analog Voltage Input 3 (3.3v range)		I		Y		-				

		CMP1_IN4		CMP1		CMP1 Analog Voltage Input 4 (3.3v range)		I		Y		-				

		CMP1_IN5		CMP1		CMP1 Analog Voltage Input 5 (3.3v range)		I		Y		-				

		CMP1_OUT		CMP1		CMP1 Output		O		N		N				

		DBI0_CSX		DCNano		DBI Chip Select		O		N		N				

		DBI0_D0		DCNano		DBI data		O		N		N				

		DBI0_D1		DCNano		DBI data		O		N		N				

		DBI0_D10		DCNano		DBI data		O		N		N				

		DBI0_D11		DCNano		DBI data		O		N		N				

		DBI0_D12		DCNano		DBI data		O		N		N				

		DBI0_D13		DCNano		DBI data		O		N		N				

		DBI0_D14		DCNano		DBI data		O		N		N				

		DBI0_D15		DCNano		DBI data		O		N		N				

		DBI0_D2		DCNano		DBI data		O		N		N				

		DBI0_D3		DCNano		DBI data		O		N		N				

		DBI0_D4		DCNano		DBI data		O		N		N				

		DBI0_D5		DCNano		DBI data		O		N		N				

		DBI0_D6		DCNano		DBI data		O		N		N				

		DBI0_D7		DCNano		DBI data		O		N		N				

		DBI0_D8		DCNano		DBI data		O		N		N				

		DBI0_D9		DCNano		DBI data		O		N		N				

		DBI0_DCX		DCNano		DBI Data/Command		O		N		N				

		DBI0_E		DCNano		DBI Enable		O		N		N				

		DBI0_RWX		DCNano		DBI Read/Write		O		N		N				

		DBI0_WRX		DCNano		DBI Write		O		N		N				

		DEBUG_MUX1_0		DEBUG_MUX1		LPAV Debug Signals Mux Output 0		O		N		N				

		DEBUG_MUX1_1		DEBUG_MUX1		LPAV Debug Signals Mux Output 1		O		N		N				

		DEBUG_MUX1_10		DEBUG_MUX1		LPAV Debug Signals Mux Output 10		O		N		N				

		DEBUG_MUX1_11		DEBUG_MUX1		LPAV Debug Signals Mux Output 11		O		N		N				

		DEBUG_MUX1_12		DEBUG_MUX1		LPAV Debug Signals Mux Output 12		O		N		N				

		DEBUG_MUX1_13		DEBUG_MUX1		LPAV Debug Signals Mux Output 13		O		N		N				

		DEBUG_MUX1_14		DEBUG_MUX1		LPAV Debug Signals Mux Output 14		O		N		N				

		DEBUG_MUX1_15		DEBUG_MUX1		LPAV Debug Signals Mux Output 15		O		N		N				

		DEBUG_MUX1_16		DEBUG_MUX1		LPAV Debug Signals Mux Output 16		O		N		N				

		DEBUG_MUX1_17		DEBUG_MUX1		LPAV Debug Signals Mux Output 17		O		N		N				

		DEBUG_MUX1_18		DEBUG_MUX1		LPAV Debug Signals Mux Output 18		O		N		N				

		DEBUG_MUX1_19		DEBUG_MUX1		LPAV Debug Signals Mux Output 19		O		N		N				

		DEBUG_MUX1_2		DEBUG_MUX1		LPAV Debug Signals Mux Output 2		O		N		N				

		DEBUG_MUX1_20		DEBUG_MUX1		LPAV Debug Signals Mux Output 20		O		N		N				

		DEBUG_MUX1_21		DEBUG_MUX1		LPAV Debug Signals Mux Output 21		O		N		N				

		DEBUG_MUX1_22		DEBUG_MUX1		LPAV Debug Signals Mux Output 22		O		N		N				

		DEBUG_MUX1_23		DEBUG_MUX1		LPAV Debug Signals Mux Output 23		O		N		N				

		DEBUG_MUX1_24		DEBUG_MUX1		LPAV Debug Signals Mux Output 24		O		N		N				

		DEBUG_MUX1_25		DEBUG_MUX1		LPAV Debug Signals Mux Output 25		O		N		N				

		DEBUG_MUX1_26		DEBUG_MUX1		LPAV Debug Signals Mux Output 26		O		N		N				

		DEBUG_MUX1_27		DEBUG_MUX1		LPAV Debug Signals Mux Output 27		O		N		N				

		DEBUG_MUX1_28		DEBUG_MUX1		LPAV Debug Signals Mux Output 28		O		N		N				

		DEBUG_MUX1_29		DEBUG_MUX1		LPAV Debug Signals Mux Output 29		O		N		N				

		DEBUG_MUX1_3		DEBUG_MUX1		LPAV Debug Signals Mux Output 3		O		N		N				

		DEBUG_MUX1_30		DEBUG_MUX1		LPAV Debug Signals Mux Output 30		O		N		N				

		DEBUG_MUX1_31		DEBUG_MUX1		LPAV Debug Signals Mux Output 31		O		N		N				

		DEBUG_MUX1_32		DEBUG_MUX1		LPAV Debug Signals Mux Output 32		O		N		N				

		DEBUG_MUX1_33		DEBUG_MUX1		LPAV Debug Signals Mux Output 33		O		N		N				

		DEBUG_MUX1_4		DEBUG_MUX1		LPAV Debug Signals Mux Output 4		O		N		N				

		DEBUG_MUX1_5		DEBUG_MUX1		LPAV Debug Signals Mux Output 5		O		N		N				

		DEBUG_MUX1_6		DEBUG_MUX1		LPAV Debug Signals Mux Output 6		O		N		N				

		DEBUG_MUX1_7		DEBUG_MUX1		LPAV Debug Signals Mux Output 7		O		N		N				

		DEBUG_MUX1_8		DEBUG_MUX1		LPAV Debug Signals Mux Output 8		O		N		N				

		DEBUG_MUX1_9		DEBUG_MUX1		LPAV Debug Signals Mux Output 9		O		N		N				

		DPI0_D0		DCNano		DPI data		O		N		N				

		DPI0_D1		DCNano		DPI data		O		N		N				

		DPI0_D10		DCNano		DPI data		O		N		N				

		DPI0_D11		DCNano		DPI data		O		N		N				

		DPI0_D12		DCNano		DPI data		O		N		N				

		DPI0_D13		DCNano		DPI data		O		N		N				

		DPI0_D14		DCNano		DPI data		O		N		N				

		DPI0_D15		DCNano		DPI data		O		N		N				

		DPI0_D16		DCNano		DPI data		O		N		N				

		DPI0_D17		DCNano		DPI data		O		N		N				

		DPI0_D18		DCNano		DPI data		O		N		N				

		DPI0_D19		DCNano		DPI data		O		N		N				

		DPI0_D2		DCNano		DPI data		O		N		N				

		DPI0_D20		DCNano		DPI data		O		N		N				

		DPI0_D21		DCNano		DPI data		O		N		N				

		DPI0_D22		DCNano		DPI data		O		N		N				

		DPI0_D23		DCNano		DPI data		O		N		N				

		DPI0_D3		DCNano		DPI data		O		N		N				

		DPI0_D4		DCNano		DPI data		O		N		N				

		DPI0_D5		DCNano		DPI data		O		N		N				

		DPI0_D6		DCNano		DPI data		O		N		N				

		DPI0_D7		DCNano		DPI data		O		N		N				

		DPI0_D8		DCNano		DPI data		O		N		N				

		DPI0_D9		DCNano		DPI data		O		N		N				

		DPI0_DE		DCNano		DPI Display Enable		O		N		N				

		DPI0_HSYNC		DCNano		DPI Horizontal Sync		O		N		N				

		DPI0_PCLK		DCNano		DPI Pixel Clock		O		N		N				

		DPI0_VSYNC		DCNano		DPI Vertical Sync		O		N		N				

		ENET0_1588_CLKIN		ENET0		IEEE 1588 Ethernet clock input		I		N		N		PSMI1_ENET0_1588_CLKIN		692

		ENET0_1588_TMR0		ENET0		Capture/Compare block input event bus		I/O		N		N		PSMI1_ENET0_1588_TMR0		693

		ENET0_1588_TMR1		ENET0		Capture/Compare block input event bus		I/O		N		N		PSMI1_ENET0_1588_TMR1		694

		ENET0_1588_TMR2		ENET0		Capture/Compare block input event bus		I/O		N		N		PSMI1_ENET0_1588_TMR2		695

		ENET0_1588_TMR3		ENET0		Capture/Compare block input event bus		I/O		N		N		PSMI1_ENET0_1588_TMR3		696

		ENET0_COL		ENET0		Ethernet Collision Detected		I		N		N		PSMI1_ENET0_COL		697

		ENET0_CRS		ENET0		Ethernet Collision Detected		I		N		N		PSMI1_ENET0_CRS		698

		ENET0_CRS_DV		ENET0		Ethernet Carrier Sense / 		I		N		N		PSMI1_ENET0_CRS_DV		699

		ENET0_MDC		ENET0		Ethernet Output clock		O		N		N				

		ENET0_MDIO		ENET0		Ethernet Transfer Control Information		I/O		N		N		PSMI1_ENET0_MDIO		700

		ENET0_REFCLK		ENET0		Ethernet Reference Clock		I		N		N		PSMI1_ENET0_REFCLK		701

		ENET0_RXCLK		ENET0		Ethernet RX Clock		I		N		N		PSMI1_ENET0_RXCLK		707

		ENET0_RXD0		ENET0		Ethernet Serial Input Data		I		N		N		PSMI1_ENET0_RXD0		702

		ENET0_RXD1		ENET0		Ethernet Serial Input Data		I		N		N		PSMI1_ENET0_RXD1		703

		ENET0_RXD2		ENET0		Ethernet Serial Input Data		I		N		N		PSMI1_ENET0_RXD2		704

		ENET0_RXD3		ENET0		Ethernet Serial Input Data		I		N		N		PSMI1_ENET0_RXD3		705

		ENET0_RXER		ENET0		Ethernet RX Error		I		N		N		PSMI1_ENET0_RXER		706

		ENET0_TXCLK		ENET0		Ethernet TX Clock		I		N		N		PSMI1_ENET0_TXCLK		708

		ENET0_TXD0		ENET0		Ethernet Serial Output Data		O		N		N				

		ENET0_TXD1		ENET0		Ethernet Serial Output Data		O		N		N				

		ENET0_TXD2		ENET0		Ethernet Serial Output Data		O		N		N				

		ENET0_TXD3		ENET0		Ethernet Serial Output Data		O		N		N				

		ENET0_TXEN		ENET0		Ethernet Valid TX Data		O		N		N				

		ENET0_TXER		ENET0		Ethernet TX Error		O		N		N				

		EPDC0_BDR0		EPDC0		EPDC Panel-Border Control		O		N		N				

		EPDC0_BDR1		EPDC0		EPDC Panel-Border Control		O		N		N				

		EPDC0_D0		EPDC0		EPDC Data		O		N		N				

		EPDC0_D1		EPDC0		EPDC Data		O		N		N				

		EPDC0_D10		EPDC0		EPDC Data		O		N		N				

		EPDC0_D11		EPDC0		EPDC Data		O		N		N				

		EPDC0_D12		EPDC0		EPDC Data		O		N		N				

		EPDC0_D13		EPDC0		EPDC Data		O		N		N				

		EPDC0_D14		EPDC0		EPDC Data		O		N		N				

		EPDC0_D15		EPDC0		EPDC Data		O		N		N				

		EPDC0_D2		EPDC0		EPDC Data		O		N		N				

		EPDC0_D3		EPDC0		EPDC Data		O		N		N				

		EPDC0_D4		EPDC0		EPDC Data		O		N		N				

		EPDC0_D5		EPDC0		EPDC Data		O		N		N				

		EPDC0_D6		EPDC0		EPDC Data		O		N		N				

		EPDC0_D7		EPDC0		EPDC Data		O		N		N				

		EPDC0_D8		EPDC0		EPDC Data		O		N		N				

		EPDC0_D9		EPDC0		EPDC Data		O		N		N				

		EPDC0_GDCLK		EPDC0		EPDC Gate Driver-Clock		O		N		N				

		EPDC0_GDOE		EPDC0		EPDC Source Driver-Output Enable		O		N		N				

		EPDC0_GDRL		EPDC0		EPDC Gate Driver-Shift direction		O		N		N				

		EPDC0_GDSP		EPDC0		EPDC Gate Driver-Start Pulse		O		N		N				

		EPDC0_PWRCOM		EPDC0		EPDC Panel-Power control		O		N		N				

		EPDC0_PWRCTRL0		EPDC0		EPDC Panel-Power control		O		N		N				

		EPDC0_PWRCTRL1		EPDC0		EPDC Panel-Power control		O		N		N				

		EPDC0_PWRCTRL2		EPDC0		EPDC Panel-Power control		O		N		N				

		EPDC0_PWRCTRL3		EPDC0		EPDC Panel-Power control		O		N		N				

		EPDC0_PWRIRQ		EPDC0		EPDC Panel-Power IRQ		I		N		N				

		EPDC0_PWRSTAT		EPDC0		EPDC Panel-Power control status good		I		N		N				

		EPDC0_PWRWAKE		EPDC0		EPDC Panel-Power control wake		O		N		N				

		EPDC0_SDCE0		EPDC0		EPDC Source Driver-Chip-enable/Start-Pulse		O		N		N				

		EPDC0_SDCE1		EPDC0		EPDC Source Driver-Chip-enable/Start-Pulse		O		N		N				

		EPDC0_SDCE2		EPDC0		EPDC Source Driver-Chip-enable/Start-Pulse		O		N		N				

		EPDC0_SDCE3		EPDC0		EPDC Source Driver-Chip-enable/Start-Pulse		O		N		N				

		EPDC0_SDCE4		EPDC0		EPDC Source Driver-Chip-enable/Start-Pulse		O		N		N				

		EPDC0_SDCE5		EPDC0		EPDC Source Driver-Chip-enable/Start-Pulse		O		N		N				

		EPDC0_SDCE6		EPDC0		EPDC Source Driver-Chip-enable/Start-Pulse		O		N		N				

		EPDC0_SDCE7		EPDC0		EPDC Source Driver-Chip-enable/Start-Pulse		O		N		N				

		EPDC0_SDCE8		EPDC0		EPDC Source Driver-Chip-enable/Start-Pulse		O		N		N				

		EPDC0_SDCE9		EPDC0		EPDC Source Driver-Chip-enable/Start-Pulse		O		N		N				

		EPDC0_SDCLK		EPDC0		EPDC Source Driver-Shift Clock		O		N		N				

		EPDC0_SDCLK_b		EPDC0		EPDC Negative Source Driver-Shift Clock		O		N		N				

		EPDC0_SDLE		EPDC0		EPDC Source Driver-Latch Enable		O		N		N				

		EPDC0_SDOE		EPDC0		EPDC Source Driver-Output Enable		O		N		N				

		EPDC0_SDOED		EPDC0		EPDC Source Driver-Output Enable (to VDD)		O		N		N				

		EPDC0_SDOEZ		EPDC0		EPDC Source Driver-Output Enable (to Zero)		O		N		N				

		EPDC0_SDSHR		EPDC0		EPDC Source Driver-Shift dir		O		N		N				

		EPDC0_VCOM0		EPDC0		EPDC Panel-VCOM		O		N		N				

		EPDC0_VCOM1		EPDC0		EPDC Panel-VCOM		O		N		N				

		EWM0_IN		EWM0		EWM External Input		I		N		N		PSMI0_EWM0_IN		514

		EWM0_OUT_b		EWM0		EWM Reset Out Signal		O		N		N				

		EXT_AUD_MCLK0		SYSTEM		External Audio Clock 0		I		N		N		PSMI0_EXT_AUD_MCLK0		515

		EXT_AUD_MCLK1		SYSTEM		External Audio Clock 1		I		N		N		PSMI0_EXT_AUD_MCLK1		516

		EXT_AUD_MCLK2		SYSTEM		External Audio Clock 2		I		N		N		PSMI1_EXT_AUD_MCLK2		512

		EXT_AUD_MCLK3		SYSTEM		External Audio Clock 3		I		N		N		PSMI1_EXT_AUD_MCLK3		709

		FLEXSPI0_A_DATA0		FLEXSPI0		FLEXSPI0 Serial I/O Flash A		I/O		N		N				

		FLEXSPI0_A_DATA1		FLEXSPI0		FLEXSPI0 Serial I/O Flash A		I/O		N		N				

		FLEXSPI0_A_DATA2		FLEXSPI0		FLEXSPI0 Serial I/O Flash A		I/O		N		N				

		FLEXSPI0_A_DATA3		FLEXSPI0		FLEXSPI0 Serial I/O Flash A		I/O		N		N				

		FLEXSPI0_A_DATA4		FLEXSPI0		FLEXSPI0 Serial I/O Flash A		I/O		N		N				

		FLEXSPI0_A_DATA5		FLEXSPI0		FLEXSPI0 Serial I/O Flash A		I/O		N		N				

		FLEXSPI0_A_DATA6		FLEXSPI0		FLEXSPI0 Serial I/O Flash A		I/O		N		N				

		FLEXSPI0_A_DATA7		FLEXSPI0		FLEXSPI0 Serial I/O Flash A		I/O		N		N				

		FLEXSPI0_A_DQS		FLEXSPI0		FLEXSPI0 Data Strobe signal Flash A		I/O		N		N				

		FLEXSPI0_A_SCLK		FLEXSPI0		FLEXSPI0 Serial Clock Flash A		I/O		N		N				

		FLEXSPI0_A_SCLK_b		FLEXSPI0		FLEXSPI0 Serial Clock Flash A (Inversed)		O		N		N				

		FLEXSPI0_A_SS0_b		FLEXSPI0		FLEXSPI0 Peripheral Chip Select Flash A1		O		N		N				

		FLEXSPI0_A_SS1_b		FLEXSPI0		FLEXSPI0 Peripheral Chip Select Flash A2		O		N		N				

		FLEXSPI0_B_DATA0		FLEXSPI0		FLEXSPI0 Serial I/O Flash B		I/O		N		N				

		FLEXSPI0_B_DATA1		FLEXSPI0		FLEXSPI0 Serial I/O Flash B		I/O		N		N				

		FLEXSPI0_B_DATA2		FLEXSPI0		FLEXSPI0 Serial I/O Flash B		I/O		N		N				

		FLEXSPI0_B_DATA3		FLEXSPI0		FLEXSPI0 Serial I/O Flash B		I/O		N		N				

		FLEXSPI0_B_DATA4		FLEXSPI0		FLEXSPI0 Serial I/O Flash B		I/O		N		N				

		FLEXSPI0_B_DATA5		FLEXSPI0		FLEXSPI0 Serial I/O Flash B		I/O		N		N				

		FLEXSPI0_B_DATA6		FLEXSPI0		FLEXSPI0 Serial I/O Flash B		I/O		N		N				

		FLEXSPI0_B_DATA7		FLEXSPI0		FLEXSPI0 Serial I/O Flash B		I/O		N		N				

		FLEXSPI0_B_DQS		FLEXSPI0		FLEXSPI0 Data Strobe signal Flash B		I/O		N		N				

		FLEXSPI0_B_SCLK		FLEXSPI0		FLEXSPI0 Serial Clock Flash B		I/O		N		N				

		FLEXSPI0_B_SCLK_b		FLEXSPI0		FLEXSPI0 Serial Clock Flash B (Inversed)		O		N		N				

		FLEXSPI0_B_SS0_b		FLEXSPI0		FLEXSPI0 Peripheral Chip Select Flash B1		O		N		N				

		FLEXSPI0_B_SS1_b		FLEXSPI0		FLEXSPI0 Peripheral Chip Select Flash B2		O		N		N				

		FLEXSPI1_A_DATA0		FLEXSPI1		FLEXSPI1 Serial I/O Flash A		I/O		N		N		PSMI0_FLEXSPI1_A_DATA0		566

		FLEXSPI1_A_DATA1		FLEXSPI1		FLEXSPI1 Serial I/O Flash A		I/O		N		N		PSMI0_FLEXSPI1_A_DATA1		567

		FLEXSPI1_A_DATA2		FLEXSPI1		FLEXSPI1 Serial I/O Flash A		I/O		N		N		PSMI0_FLEXSPI1_A_DATA2		568

		FLEXSPI1_A_DATA3		FLEXSPI1		FLEXSPI1 Serial I/O Flash A		I/O		N		N		PSMI0_FLEXSPI1_A_DATA3		569

		FLEXSPI1_A_DATA4		FLEXSPI1		FLEXSPI1 Serial I/O Flash A		I/O		N		N		PSMI0_FLEXSPI1_A_DATA4		570

		FLEXSPI1_A_DATA5		FLEXSPI1		FLEXSPI1 Serial I/O Flash A		I/O		N		N		PSMI0_FLEXSPI1_A_DATA5		571

		FLEXSPI1_A_DATA6		FLEXSPI1		FLEXSPI1 Serial I/O Flash A		I/O		N		N		PSMI0_FLEXSPI1_A_DATA6		572

		FLEXSPI1_A_DATA7		FLEXSPI1		FLEXSPI1 Serial I/O Flash A		I/O		N		N		PSMI0_FLEXSPI1_A_DATA7		573

		FLEXSPI1_A_DQS		FLEXSPI1		FLEXSPI1 Data Strobe signal Flash A		I/O		N		N		PSMI0_FLEXSPI1_A_DQS		574

		FLEXSPI1_A_SCLK		FLEXSPI1		FLEXSPI1 Serial Clock Flash A		I/O		N		N		PSMI0_FLEXSPI1_A_SCLK		575

		FLEXSPI1_A_SCLK_b		FLEXSPI1		FLEXSPI1 Serial Clock Flash A (Inversed)		O		N		N				

		FLEXSPI1_A_SS0_b		FLEXSPI1		FLEXSPI1 Peripheral Chip Select Flash A1		O		N		N				

		FLEXSPI1_A_SS1_b		FLEXSPI1		FLEXSPI1 Peripheral Chip Select Flash A2		O		N		N				

		FLEXSPI1_B_DATA0		FLEXSPI1		FLEXSPI1 Serial I/O Flash B		I/O		N		N		PSMI0_FLEXSPI1_B_DATA0		576

		FLEXSPI1_B_DATA1		FLEXSPI1		FLEXSPI1 Serial I/O Flash B		I/O		N		N		PSMI0_FLEXSPI1_B_DATA1		577

		FLEXSPI1_B_DATA2		FLEXSPI1		FLEXSPI1 Serial I/O Flash B		I/O		N		N		PSMI0_FLEXSPI1_B_DATA2		578

		FLEXSPI1_B_DATA3		FLEXSPI1		FLEXSPI1 Serial I/O Flash B		I/O		N		N		PSMI0_FLEXSPI1_B_DATA3		579

		FLEXSPI1_B_DATA4		FLEXSPI1		FLEXSPI1 Serial I/O Flash B		I/O		N		N		PSMI0_FLEXSPI1_B_DATA4		580

		FLEXSPI1_B_DATA5		FLEXSPI1		FLEXSPI1 Serial I/O Flash B		I/O		N		N		PSMI0_FLEXSPI1_B_DATA5		581

		FLEXSPI1_B_DATA6		FLEXSPI1		FLEXSPI1 Serial I/O Flash B		I/O		N		N		PSMI0_FLEXSPI1_B_DATA6		582

		FLEXSPI1_B_DATA7		FLEXSPI1		FLEXSPI1 Serial I/O Flash B		I/O		N		N		PSMI0_FLEXSPI1_B_DATA7		583

		FLEXSPI1_B_DQS		FLEXSPI1		FLEXSPI1 Data Strobe signal Flash B		I/O		N		N		PSMI0_FLEXSPI1_B_DQS		584

		FLEXSPI1_B_SCLK		FLEXSPI1		FLEXSPI1 Serial Clock Flash B		I/O		N		N		PSMI0_FLEXSPI1_B_SCLK		585

		FLEXSPI1_B_SCLK_b		FLEXSPI1		FLEXSPI1 Serial Clock Flash B (Inversed)		O		N		N				

		FLEXSPI1_B_SS0_b		FLEXSPI1		FLEXSPI1 Peripheral Chip Select Flash B1		O		N		N				

		FLEXSPI1_B_SS1_b		FLEXSPI1		FLEXSPI1 Peripheral Chip Select Flash B2		O		N		N				

		FLEXSPI2_A_DATA0		FLEXSPI2		FLEXSPI2 Serial I/O Flash A		I/O		N		N		PSMI1_FLEXSPI2_A_DATA0		587

		FLEXSPI2_A_DATA1		FLEXSPI2		FLEXSPI2 Serial I/O Flash A		I/O		N		N		PSMI1_FLEXSPI2_A_DATA1		588

		FLEXSPI2_A_DATA2		FLEXSPI2		FLEXSPI2 Serial I/O Flash A		I/O		N		N		PSMI1_FLEXSPI2_A_DATA2		589

		FLEXSPI2_A_DATA3		FLEXSPI2		FLEXSPI2 Serial I/O Flash A		I/O		N		N		PSMI1_FLEXSPI2_A_DATA3		590

		FLEXSPI2_A_DATA4		FLEXSPI2		FLEXSPI2 Serial I/O Flash A		I/O		N		N		PSMI1_FLEXSPI2_A_DATA4		591

		FLEXSPI2_A_DATA5		FLEXSPI2		FLEXSPI2 Serial I/O Flash A		I/O		N		N		PSMI1_FLEXSPI2_A_DATA5		592

		FLEXSPI2_A_DATA6		FLEXSPI2		FLEXSPI2 Serial I/O Flash A		I/O		N		N		PSMI1_FLEXSPI2_A_DATA6		593

		FLEXSPI2_A_DATA7		FLEXSPI2		FLEXSPI2 Serial I/O Flash A		I/O		N		N		PSMI1_FLEXSPI2_A_DATA7		594

		FLEXSPI2_A_DQS		FLEXSPI2		FLEXSPI2 Data Strobe signal Flash A		I/O		N		N		PSMI1_FLEXSPI2_A_DQS		595

		FLEXSPI2_A_SCLK		FLEXSPI2		FLEXSPI2 Serial Clock Flash A		I/O		N		N		PSMI1_FLEXSPI2_A_SCLK		596

		FLEXSPI2_A_SCLK_b		FLEXSPI2		FLEXSPI2 Serial Clock Flash A (Inversed)		O		N		N				

		FLEXSPI2_A_SS0_b		FLEXSPI2		FLEXSPI2 Peripheral Chip Select Flash A1		O		N		N				

		FLEXSPI2_A_SS1_b		FLEXSPI2		FLEXSPI2 Peripheral Chip Select Flash A2		O		N		N				

		FLEXSPI2_B_DATA0		FLEXSPI2		FLEXSPI2 Serial I/O Flash B		I/O		N		N		PSMI1_FLEXSPI2_B_DATA0		597

		FLEXSPI2_B_DATA1		FLEXSPI2		FLEXSPI2 Serial I/O Flash B		I/O		N		N		PSMI1_FLEXSPI2_B_DATA1		598

		FLEXSPI2_B_DATA2		FLEXSPI2		FLEXSPI2 Serial I/O Flash B		I/O		N		N		PSMI1_FLEXSPI2_B_DATA2		599

		FLEXSPI2_B_DATA3		FLEXSPI2		FLEXSPI2 Serial I/O Flash B		I/O		N		N		PSMI1_FLEXSPI2_B_DATA3		600

		FLEXSPI2_B_DATA4		FLEXSPI2		FLEXSPI2 Serial I/O Flash B		I/O		N		N		PSMI1_FLEXSPI2_B_DATA4		601

		FLEXSPI2_B_DATA5		FLEXSPI2		FLEXSPI2 Serial I/O Flash B		I/O		N		N		PSMI1_FLEXSPI2_B_DATA5		602

		FLEXSPI2_B_DATA6		FLEXSPI2		FLEXSPI2 Serial I/O Flash B		I/O		N		N		PSMI1_FLEXSPI2_B_DATA6		603

		FLEXSPI2_B_DATA7		FLEXSPI2		FLEXSPI2 Serial I/O Flash B		I/O		N		N		PSMI1_FLEXSPI2_B_DATA7		604

		FLEXSPI2_B_DQS		FLEXSPI2		FLEXSPI2 Data Strobe signal Flash B		I/O		N		N		PSMI1_FLEXSPI2_B_DQS		605

		FLEXSPI2_B_SCLK		FLEXSPI2		FLEXSPI2 Serial Clock Flash B		I/O		N		N		PSMI1_FLEXSPI2_B_SCLK		606

		FLEXSPI2_B_SCLK_b		FLEXSPI2		FLEXSPI2 Serial Clock Flash B (Inversed)		O		N		N				

		FLEXSPI2_B_SS0_b		FLEXSPI2		FLEXSPI2 Peripheral Chip Select Flash B1		O		N		N				

		FLEXSPI2_B_SS1_b		FLEXSPI2		FLEXSPI2 Peripheral Chip Select Flash B2		O		N		N				

		FXIO0_D0		FXIO0		FlexIO 0 Shifter and Timer Pin 0		I/O		N		N		PSMI0_FXIO0_D0		518

		FXIO0_D1		FXIO0		FlexIO 0 Shifter and Timer Pin 1		I/O		N		N		PSMI0_FXIO0_D1		519

		FXIO0_D10		FXIO0		FlexIO 0 Shifter and Timer Pin 10		I/O		N		N		PSMI0_FXIO0_D10		520

		FXIO0_D11		FXIO0		FlexIO 0 Shifter and Timer Pin 11		I/O		N		N		PSMI0_FXIO0_D11		521

		FXIO0_D12		FXIO0		FlexIO 0 Shifter and Timer Pin 12		I/O		N		N		PSMI0_FXIO0_D12		522

		FXIO0_D13		FXIO0		FlexIO 0 Shifter and Timer Pin 13		I/O		N		N		PSMI0_FXIO0_D13		523

		FXIO0_D14		FXIO0		FlexIO 0 Shifter and Timer Pin 14		I/O		N		N		PSMI0_FXIO0_D14		524

		FXIO0_D15		FXIO0		FlexIO 0 Shifter and Timer Pin 15		I/O		N		N		PSMI0_FXIO0_D15		525

		FXIO0_D16		FXIO0		FlexIO 0 Shifter and Timer Pin 16		I/O		N		N		PSMI0_FXIO0_D16		526

		FXIO0_D17		FXIO0		FlexIO 0 Shifter and Timer Pin 17		I/O		N		N		PSMI0_FXIO0_D17		527

		FXIO0_D18		FXIO0		FlexIO 0 Shifter and Timer Pin 18		I/O		N		N		PSMI0_FXIO0_D18		528

		FXIO0_D19		FXIO0		FlexIO 0 Shifter and Timer Pin 19		I/O		N		N		PSMI0_FXIO0_D19		529

		FXIO0_D2		FXIO0		FlexIO 0 Shifter and Timer Pin 2		I/O		N		N		PSMI0_FXIO0_D2		530

		FXIO0_D20		FXIO0		FlexIO 0 Shifter and Timer Pin 20		I/O		N		N		PSMI0_FXIO0_D20		531

		FXIO0_D21		FXIO0		FlexIO 0 Shifter and Timer Pin 21		I/O		N		N		PSMI0_FXIO0_D21		532

		FXIO0_D22		FXIO0		FlexIO 0 Shifter and Timer Pin 22		I/O		N		N		PSMI0_FXIO0_D22		533

		FXIO0_D23		FXIO0		FlexIO 0 Shifter and Timer Pin 23		I/O		N		N		PSMI0_FXIO0_D23		534

		FXIO0_D24		FXIO0		FlexIO 0 Shifter and Timer Pin 24		I/O		N		N		PSMI0_FXIO0_D24		535

		FXIO0_D25		FXIO0		FlexIO 0 Shifter and Timer Pin 25		I/O		N		N		PSMI0_FXIO0_D25		536

		FXIO0_D26		FXIO0		FlexIO 0 Shifter and Timer Pin 26		I/O		N		N		PSMI0_FXIO0_D26		537

		FXIO0_D27		FXIO0		FlexIO 0 Shifter and Timer Pin 27		I/O		N		N		PSMI0_FXIO0_D27		538

		FXIO0_D28		FXIO0		FlexIO 0 Shifter and Timer Pin 28		I/O		N		N		PSMI0_FXIO0_D28		539

		FXIO0_D29		FXIO0		FlexIO 0 Shifter and Timer Pin 29		I/O		N		N		PSMI0_FXIO0_D29		540

		FXIO0_D3		FXIO0		FlexIO 0 Shifter and Timer Pin 3		I/O		N		N		PSMI0_FXIO0_D3		541

		FXIO0_D30		FXIO0		FlexIO 0 Shifter and Timer Pin 30		I/O		N		N		PSMI0_FXIO0_D30		542

		FXIO0_D31		FXIO0		FlexIO 0 Shifter and Timer Pin 31		I/O		N		N		PSMI0_FXIO0_D31		543

		FXIO0_D4		FXIO0		FlexIO 0 Shifter and Timer Pin 4		I/O		N		N		PSMI0_FXIO0_D4		544

		FXIO0_D5		FXIO0		FlexIO 0 Shifter and Timer Pin 5		I/O		N		N		PSMI0_FXIO0_D5		545

		FXIO0_D6		FXIO0		FlexIO 0 Shifter and Timer Pin 6		I/O		N		N		PSMI0_FXIO0_D6		546

		FXIO0_D7		FXIO0		FlexIO 0 Shifter and Timer Pin 7		I/O		N		N		PSMI0_FXIO0_D7		547

		FXIO0_D8		FXIO0		FlexIO 0 Shifter and Timer Pin 8		I/O		N		N		PSMI0_FXIO0_D8		548

		FXIO0_D9		FXIO0		FlexIO 0 Shifter and Timer Pin 9		I/O		N		N		PSMI0_FXIO0_D9		549

		FXIO1_D0		FXIO1		FlexIO 1 Shifter and Timer Pin 0		I/O		N		N		PSMI1_FXIO1_D0		527

		FXIO1_D1		FXIO1		FlexIO 1 Shifter and Timer Pin 1		I/O		N		N		PSMI1_FXIO1_D1		528

		FXIO1_D10		FXIO1		FlexIO 1 Shifter and Timer Pin 10		I/O		N		N		PSMI1_FXIO1_D10		529

		FXIO1_D11		FXIO1		FlexIO 1 Shifter and Timer Pin 11		I/O		N		N		PSMI1_FXIO1_D11		530

		FXIO1_D12		FXIO1		FlexIO 1 Shifter and Timer Pin 12		I/O		N		N		PSMI1_FXIO1_D12		531

		FXIO1_D13		FXIO1		FlexIO 1 Shifter and Timer Pin 13		I/O		N		N		PSMI1_FXIO1_D13		532

		FXIO1_D14		FXIO1		FlexIO 1 Shifter and Timer Pin 14		I/O		N		N		PSMI1_FXIO1_D14		533

		FXIO1_D15		FXIO1		FlexIO 1 Shifter and Timer Pin 15		I/O		N		N		PSMI1_FXIO1_D15		534

		FXIO1_D16		FXIO1		FlexIO 1 Shifter and Timer Pin 16		I/O		N		N		PSMI1_FXIO1_D16		535

		FXIO1_D17		FXIO1		FlexIO 1 Shifter and Timer Pin 17		I/O		N		N		PSMI1_FXIO1_D17		536

		FXIO1_D18		FXIO1		FlexIO 1 Shifter and Timer Pin 18		I/O		N		N		PSMI1_FXIO1_D18		537

		FXIO1_D19		FXIO1		FlexIO 1 Shifter and Timer Pin 19		I/O		N		N		PSMI1_FXIO1_D19		538

		FXIO1_D2		FXIO1		FlexIO 1 Shifter and Timer Pin 2		I/O		N		N		PSMI1_FXIO1_D2		539

		FXIO1_D20		FXIO1		FlexIO 1 Shifter and Timer Pin 20		I/O		N		N		PSMI1_FXIO1_D20		540

		FXIO1_D21		FXIO1		FlexIO 1 Shifter and Timer Pin 21		I/O		N		N		PSMI1_FXIO1_D21		541

		FXIO1_D22		FXIO1		FlexIO 1 Shifter and Timer Pin 22		I/O		N		N		PSMI1_FXIO1_D22		542

		FXIO1_D23		FXIO1		FlexIO 1 Shifter and Timer Pin 23		I/O		N		N		PSMI1_FXIO1_D23		543

		FXIO1_D24		FXIO1		FlexIO 1 Shifter and Timer Pin 24		I/O		N		N		PSMI1_FXIO1_D24		544

		FXIO1_D25		FXIO1		FlexIO 1 Shifter and Timer Pin 25		I/O		N		N		PSMI1_FXIO1_D25		545

		FXIO1_D26		FXIO1		FlexIO 1 Shifter and Timer Pin 26		I/O		N		N		PSMI1_FXIO1_D26		546

		FXIO1_D27		FXIO1		FlexIO 1 Shifter and Timer Pin 27		I/O		N		N		PSMI1_FXIO1_D27		547

		FXIO1_D28		FXIO1		FlexIO 1 Shifter and Timer Pin 28		I/O		N		N		PSMI1_FXIO1_D28		548

		FXIO1_D29		FXIO1		FlexIO 1 Shifter and Timer Pin 29		I/O		N		N		PSMI1_FXIO1_D29		549

		FXIO1_D3		FXIO1		FlexIO 1 Shifter and Timer Pin 3		I/O		N		N		PSMI1_FXIO1_D3		550

		FXIO1_D30		FXIO1		FlexIO 1 Shifter and Timer Pin 30		I/O		N		N		PSMI1_FXIO1_D30		551

		FXIO1_D31		FXIO1		FlexIO 1 Shifter and Timer Pin 31		I/O		N		N		PSMI1_FXIO1_D31		552

		FXIO1_D4		FXIO1		FlexIO 1 Shifter and Timer Pin 4		I/O		N		N		PSMI1_FXIO1_D4		553

		FXIO1_D5		FXIO1		FlexIO 1 Shifter and Timer Pin 5		I/O		N		N		PSMI1_FXIO1_D5		554

		FXIO1_D6		FXIO1		FlexIO 1 Shifter and Timer Pin 6		I/O		N		N		PSMI1_FXIO1_D6		555

		FXIO1_D7		FXIO1		FlexIO 1 Shifter and Timer Pin 7		I/O		N		N		PSMI1_FXIO1_D7		556

		FXIO1_D8		FXIO1		FlexIO 1 Shifter and Timer Pin 8		I/O		N		N		PSMI1_FXIO1_D8		557

		FXIO1_D9		FXIO1		FlexIO 1 Shifter and Timer Pin 9		I/O		N		N		PSMI1_FXIO1_D9		558

		I2S0_MCLK		I2S0		I2S0 Audio Master Clock		O		N		N				

		I2S0_RXD0		I2S0		I2S0 Receive Data		I		N		N		PSMI0_I2S0_RXD0		618

		I2S0_RXD1		I2S0		I2S0 Receive Data		I		N		N		PSMI0_I2S0_RXD1		619

		I2S0_RX_BCLK		I2S0		I2S0 Receive Bit Clock		I/O		N		N		PSMI0_I2S0_RX_BCLK		622

		I2S0_RX_FS		I2S0		I2S0 RX Frame Sync		I/O		N		N		PSMI0_I2S0_RX_FS		623

		I2S0_TXD0		I2S0		I2S0 Transmit Data		O		N		N				

		I2S0_TXD1		I2S0		I2S0 Transmit Data		O		N		N				

		I2S0_TX_BCLK		I2S0		I2S0 Transmit Bit Clock		I/O		N		N		PSMI0_I2S0_TX_BCLK		624

		I2S0_TX_FS		I2S0		I2S0 TX Frame Sync		I/O		N		N		PSMI0_I2S0_TX_FS		625

		I2S1_MCLK		I2S1		I2S1 Audio Master Clock		O		N		N				

		I2S1_RXD0		I2S1		I2S1 Receive Data		I		N		N		PSMI0_I2S1_RXD0		626

		I2S1_RXD1		I2S1		I2S1 Receive Data		I		N		N		PSMI0_I2S1_RXD1		627

		I2S1_RXD2		I2S1		I2S1 Receive Data		I		N		N		PSMI0_I2S1_RXD2		628

		I2S1_RXD3		I2S1		I2S1 Receive Data		I		N		N		PSMI0_I2S1_RXD3		629

		I2S1_RX_BCLK		I2S1		I2S1 Receive Bit Clock		I/O		N		N		PSMI0_I2S1_RX_BCLK		630

		I2S1_RX_FS		I2S1		I2S1 RX Frame Sync		I/O		N		N		PSMI0_I2S1_RX_FS		631

		I2S1_TXD0		I2S1		I2S1 Transmit Data		O		N		N				

		I2S1_TXD1		I2S1		I2S1 Transmit Data		O		N		N				

		I2S1_TXD2		I2S1		I2S1 Transmit Data		O		N		N				

		I2S1_TXD3		I2S1		I2S1 Transmit Data		O		N		N				

		I2S1_TX_BCLK		I2S1		I2S1 Transmit Bit Clock		I/O		N		N		PSMI0_I2S1_TX_BCLK		632

		I2S1_TX_FS		I2S1		I2S1 TX Frame Sync		I/O		N		N		PSMI0_I2S1_TX_FS		633

		I2S2_MCLK		I2S2		I2S2 Audio Master Clock		O		N		N				

		I2S2_RXD0		I2S2		I2S2 Receive Data		I		N		N		PSMI0_I2S2_RXD0		677

		I2S2_RXD1		I2S2		I2S2 Receive Data		I		N		N		PSMI0_I2S2_RXD1		678

		I2S2_RX_BCLK		I2S2		I2S2 Receive Bit Clock		I/O		N		N		PSMI0_I2S2_RX_BCLK		681

		I2S2_RX_FS		I2S2		I2S2 RX Frame Sync		I/O		N		N		PSMI0_I2S2_RX_FS		682

		I2S2_TXD0		I2S2		I2S2 Transmit Data		O		N		N				

		I2S2_TXD1		I2S2		I2S2 Transmit Data		O		N		N				

		I2S2_TX_BCLK		I2S2		I2S2 Transmit Bit Clock		I/O		N		N		PSMI0_I2S2_TX_BCLK		683

		I2S2_TX_FS		I2S2		I2S2 TX Frame Sync		I/O		N		N		PSMI0_I2S2_TX_FS		684

		I2S3_MCLK		I2S3		I2S3 Audio Master Clock		O		N		N				

		I2S3_RXD0		I2S3		I2S3 Receive Data		I		N		N		PSMI0_I2S3_RXD0		685

		I2S3_RXD1		I2S3		I2S3 Receive Data		I		N		N		PSMI0_I2S3_RXD1		686

		I2S3_RX_BCLK		I2S3		I2S3 Receive Bit Clock		I/O		N		N		PSMI0_I2S3_RX_BCLK		689

		I2S3_RX_FS		I2S3		I2S3 RX Frame Sync		I/O		N		N		PSMI0_I2S3_RX_FS		690

		I2S3_TXD0		I2S3		I2S3 Transmit Data		O		N		N				

		I2S3_TXD1		I2S3		I2S3 Transmit Data		O		N		N				

		I2S3_TX_BCLK		I2S3		I2S3 Transmit Bit Clock		I/O		N		N		PSMI0_I2S3_TX_BCLK		691

		I2S3_TX_FS		I2S3		I2S3 TX Frame Sync		I/O		N		N		PSMI0_I2S3_TX_FS		692

		I2S4_MCLK		I2S4		I2S4 Audio Master Clock		O		N		N				

		I2S4_RXD0		I2S4		I2S4 Receive Data		I		N		N		PSMI1_I2S4_RXD0		633

		I2S4_RXD1		I2S4		I2S4 Receive Data		I		N		N		PSMI1_I2S4_RXD1		634

		I2S4_RX_BCLK		I2S4		I2S4 Receive Bit Clock		I/O		N		N		PSMI1_I2S4_RX_BCLK		637

		I2S4_RX_FS		I2S4		I2S4 RX Frame Sync		I/O		N		N		PSMI1_I2S4_RX_FS		638

		I2S4_TXD0		I2S4		I2S4 Transmit Data		O		N		N				

		I2S4_TXD1		I2S4		I2S4 Transmit Data		O		N		N				

		I2S4_TX_BCLK		I2S4		I2S4 Transmit Bit Clock		I/O		N		N		PSMI1_I2S4_TX_BCLK		639

		I2S4_TX_FS		I2S4		I2S4 TX Frame Sync		I/O		N		N		PSMI1_I2S4_TX_FS		640

		I2S5_MCLK		I2S5		I2S5 Audio Master Clock		O		N		N				

		I2S5_RXD0		I2S5		I2S5 Receive Data		I		N		N		PSMI1_I2S5_RXD0		641

		I2S5_RXD1		I2S5		I2S5 Receive Data		I		N		N		PSMI1_I2S5_RXD1		642

		I2S5_RXD2		I2S5		I2S5 Receive Data		I		N		N		PSMI1_I2S5_RXD2		643

		I2S5_RXD3		I2S5		I2S5 Receive Data		I		N		N		PSMI1_I2S5_RXD3		644

		I2S5_RX_BCLK		I2S5		I2S5 Receive Bit Clock		I/O		N		N		PSMI1_I2S5_RX_BCLK		645

		I2S5_RX_FS		I2S5		I2S5 RX Frame Sync		I/O		N		N		PSMI1_I2S5_RX_FS		646

		I2S5_TXD0		I2S5		I2S5 Transmit Data		O		N		N				

		I2S5_TXD1		I2S5		I2S5 Transmit Data		O		N		N				

		I2S5_TXD2		I2S5		I2S5 Transmit Data		O		N		N				

		I2S5_TXD3		I2S5		I2S5 Transmit Data		O		N		N				

		I2S5_TX_BCLK		I2S5		I2S5 Transmit Bit Clock		I/O		N		N		PSMI1_I2S5_TX_BCLK		647

		I2S5_TX_FS		I2S5		I2S5 TX Frame Sync		I/O		N		N		PSMI1_I2S5_TX_FS		648

		I2S6_MCLK		I2S6		I2S6 Audio Master Clock		O		N		N				

		I2S6_RXD0		I2S6		I2S6 Receive Data		I		N		N		PSMI1_I2S6_RXD0		717

		I2S6_RXD1		I2S6		I2S6 Receive Data		I		N		N		PSMI1_I2S6_RXD1		718

		I2S6_RXD2		I2S6		I2S6 Receive Data		I		N		N		PSMI1_I2S6_RXD2		719

		I2S6_RXD3		I2S6		I2S6 Receive Data		I		N		N		PSMI1_I2S6_RXD3		720

		I2S6_RX_BCLK		I2S6		I2S6 Receive Bit Clock		I/O		N		N		PSMI1_I2S6_RX_BCLK		721

		I2S6_RX_FS		I2S6		I2S6 RX Frame Sync		I/O		N		N		PSMI1_I2S6_RX_FS		722

		I2S6_TXD0		I2S6		I2S6 Transmit Data		O		N		N				

		I2S6_TXD1		I2S6		I2S6 Transmit Data		O		N		N				

		I2S6_TXD2		I2S6		I2S6 Transmit Data		O		N		N				

		I2S6_TXD3		I2S6		I2S6 Transmit Data		O		N		N				

		I2S6_TX_BCLK		I2S6		I2S6 Transmit Bit Clock		I/O		N		N		PSMI1_I2S6_TX_BCLK		723

		I2S6_TX_FS		I2S6		I2S6 TX Frame Sync		I/O		N		N		PSMI1_I2S6_TX_FS		724

		I2S7_MCLK		I2S7		I2S7 Audio Master Clock		O		N		N				

		I2S7_RXD0		I2S7		I2S7 Receive Data		I		N		N		PSMI1_I2S7_RXD0		725

		I2S7_RXD1		I2S7		I2S7 Receive Data		I		N		N		PSMI1_I2S7_RXD1		726

		I2S7_RXD2		I2S7		I2S7 Receive Data		I		N		N		PSMI1_I2S7_RXD2		727

		I2S7_RXD3		I2S7		I2S7 Receive Data		I		N		N		PSMI1_I2S7_RXD3		728

		I2S7_RX_BCLK		I2S7		I2S7 Receive Bit Clock		I/O		N		N		PSMI1_I2S7_RX_BCLK		729

		I2S7_RX_FS		I2S7		I2S7 RX Frame Sync		I/O		N		N		PSMI1_I2S7_RX_FS		730

		I2S7_TXD0		I2S7		I2S7 Transmit Data		O		N		N				

		I2S7_TXD1		I2S7		I2S7 Transmit Data		O		N		N				

		I2S7_TXD2		I2S7		I2S7 Transmit Data		O		N		N				

		I2S7_TXD3		I2S7		I2S7 Transmit Data		O		N		N				

		I2S7_TX_BCLK		I2S7		I2S7 Transmit Bit Clock		I/O		N		N		PSMI1_I2S7_TX_BCLK		731

		I2S7_TX_FS		I2S7		I2S7 TX Frame Sync		I/O		N		N		PSMI1_I2S7_TX_FS		732

		I3C0_PUR		I3C0		I3C0 External Pull-Up Resistor enable		O		N		N				

		I3C0_SCL		I3C0		I3C0 Serial Clock		I/O		N		N		PSMI0_I3C0_SCL		550

		I3C0_SDA		I3C0		I3C0 Serial Data		I/O		N		N		PSMI0_I3C0_SDA		551

		I3C1_PUR		I3C1		I3C1 External Pull-Up Resistor enable		O		N		N				

		I3C1_SCL		I3C1		I3C1 Serial Clock		I/O		N		N		PSMI0_I3C1_SCL		655

		I3C1_SDA		I3C1		I3C1 Serial Data		I/O		N		N		PSMI0_I3C1_SDA		656

		I3C2_PUR		I3C2		I3C2 External Pull-Up Resistor enable		O		N		N				

		I3C2_SCL		I3C2		I3C2 Serial Clock Line		I/O		N		N		PSMI1_I3C2_SCL		559

		I3C2_SDA		I3C2		I3C2 Serial Data Line		I/O		N		N		PSMI1_I3C2_SDA		560

		JTAG0_TCLK/SWD0_CLK		JTAG0/SWD0		JTAG Test Clock/Serial Wire Clock		I		N		N				

		JTAG0_TDI		JTAG0		JTAG Test Data Input		I		N		N				

		JTAG0_TDO		JTAG0		JTAG Test Data Output/CoreSight Serial Wire Output		O		N		N				

		JTAG0_TMS/SWD0_DIO		JTAG0/SWD0		JTAG Test Mode Selection/Serial Wire Data		I/O		N		N				

		JTAG0_TRST_b		JTAG0		JTAG Reset		I		N		N				

		LPI2C0_HREQ		LPI2C0		LPI2C0 Host Request		I		N		N		PSMI0_LPI2C0_HREQ		606

		LPI2C0_SCL		LPI2C0		LPI2C0 Serial Clock Line		I/O		N		N		PSMI0_LPI2C0_SCL		607

		LPI2C0_SDA		LPI2C0		LPI2C0 Serial Data Line		I/O		N		N		PSMI0_LPI2C0_SDA		608

		LPI2C1_HREQ		LPI2C1		LPI2C1 Host Request		I		N		N		PSMI0_LPI2C1_HREQ		609

		LPI2C1_SCL		LPI2C1		LPI2C1 Serial Clock Line		I/O		N		N		PSMI0_LPI2C1_SCL		610

		LPI2C1_SDA		LPI2C1		LPI2C1 Serial Data Line		I/O		N		N		PSMI0_LPI2C1_SDA		611

		LPI2C2_HREQ		LPI2C2		LPI2C2 Host Request		I		N		N		PSMI0_LPI2C2_HREQ		649

		LPI2C2_SCL		LPI2C2		LPI2C2 Serial Clock Line		I/O		N		N		PSMI0_LPI2C2_SCL		650

		LPI2C2_SDA		LPI2C2		LPI2C2 Serial Data Line		I/O		N		N		PSMI0_LPI2C2_SDA		651

		LPI2C3_HREQ		LPI2C3		LPI2C3 Host Request		I		N		N		PSMI0_LPI2C3_HREQ		652

		LPI2C3_SCL		LPI2C3		LPI2C3 Serial Clock Line		I/O		N		N		PSMI0_LPI2C3_SCL		653

		LPI2C3_SDA		LPI2C3		LPI2C3 Serial Data Line		I/O		N		N		PSMI0_LPI2C3_SDA		654

		LPI2C4_HREQ		LPI2C4		LPI2C4 Host Request		I		N		N		PSMI1_LPI2C4_HREQ		561

		LPI2C4_SCL		LPI2C4		LPI2C4 Serial Clock Line		I/O		N		N		PSMI1_LPI2C4_SCL		562

		LPI2C4_SDA		LPI2C4		LPI2C4 Serial Data Line		I/O		N		N		PSMI1_LPI2C4_SDA		563

		LPI2C5_HREQ		LPI2C5		LPI2C5 Host Request		I		N		N		PSMI1_LPI2C5_HREQ		564

		LPI2C5_SCL		LPI2C5		LPI2C5 Serial Clock Line		I/O		N		N		PSMI1_LPI2C5_SCL		565

		LPI2C5_SDA		LPI2C5		LPI2C5 Serial Data Line		I/O		N		N		PSMI1_LPI2C5_SDA		566

		LPI2C6_HREQ		LPI2C6		LPI2C6 Host Request		I		N		N		PSMI1_LPI2C6_HREQ		621

		LPI2C6_SCL		LPI2C6		LPI2C6 Serial Clock Line		I/O		N		N		PSMI1_LPI2C6_SCL		622

		LPI2C6_SDA		LPI2C6		LPI2C6 Serial Data Line		I/O		N		N		PSMI1_LPI2C6_SDA		623

		LPI2C7_HREQ		LPI2C7		LPI2C7 Host Request		I		N		N		PSMI1_LPI2C7_HREQ		624

		LPI2C7_SCL		LPI2C7		LPI2C7 Serial Clock Line		I/O		N		N		PSMI1_LPI2C7_SCL		625

		LPI2C7_SDA		LPI2C7		LPI2C7 Serial Data Line		I/O		N		N		PSMI1_LPI2C7_SDA		626

		LPSPI0_PCS0		LPSPI0		LPSPI0 Peripheral Chip Select 0		I/O		N		N		PSMI0_LPSPI0_PCS0		552

		LPSPI0_PCS1		LPSPI0		LPSPI0 Peripheral Chip Select 1 or Host Request		I/O		N		N		PSMI0_LPSPI0_PCS1		553

		LPSPI0_PCS2		LPSPI0		LPSPI0 Peripheral Chip Select 2		I/O		N		N		PSMI0_LPSPI0_PCS2		554

		LPSPI0_PCS3		LPSPI0		LPSPI0 Peripheral Chip Select 3		I/O		N		N		PSMI0_LPSPI0_PCS3		555

		LPSPI0_SCK		LPSPI0		LPSPI0 Serial Clock		I/O		N		N		PSMI0_LPSPI0_SCK		556

		LPSPI0_SIN		LPSPI0		LPSPI0 Serial Data Input		I/O		N		N		PSMI0_LPSPI0_SIN		557

		LPSPI0_SOUT		LPSPI0		LPSPI0 Serial Data Output		I/O		N		N		PSMI0_LPSPI0_SOUT		558

		LPSPI1_PCS0		LPSPI1		LPSPI1 Peripheral Chip Select 0		I/O		N		N		PSMI0_LPSPI1_PCS0		559

		LPSPI1_PCS1		LPSPI1		LPSPI1 Peripheral Chip Select 1 or Host Request		I/O		N		N		PSMI0_LPSPI1_PCS1		560

		LPSPI1_PCS2		LPSPI1		LPSPI1 Peripheral Chip Select 2		I/O		N		N		PSMI0_LPSPI1_PCS2		561

		LPSPI1_PCS3		LPSPI1		LPSPI1 Peripheral Chip Select 3		I/O		N		N		PSMI0_LPSPI1_PCS3		562

		LPSPI1_SCK		LPSPI1		LPSPI1 Serial Clock		I/O		N		N		PSMI0_LPSPI1_SCK		563

		LPSPI1_SIN		LPSPI1		LPSPI1 Serial Data Input		I/O		N		N		PSMI0_LPSPI1_SIN		564

		LPSPI1_SOUT		LPSPI1		LPSPI1 Serial Data Output		I/O		N		N		PSMI0_LPSPI1_SOUT		565

		LPSPI2_PCS0		LPSPI2		LPSPI2 Peripheral Chip Select 0		I/O		N		N		PSMI0_LPSPI2_PCS0		663

		LPSPI2_PCS1		LPSPI2		LPSPI2 Peripheral Chip Select 1 or Host Request		I/O		N		N		PSMI0_LPSPI2_PCS1		664

		LPSPI2_PCS2		LPSPI2		LPSPI2 Peripheral Chip Select 2		I/O		N		N		PSMI0_LPSPI2_PCS2		665

		LPSPI2_PCS3		LPSPI2		LPSPI2 Peripheral Chip Select 3		I/O		N		N		PSMI0_LPSPI2_PCS3		666

		LPSPI2_SCK		LPSPI2		LPSPI2 Serial Clock		I/O		N		N		PSMI0_LPSPI2_SCK		667

		LPSPI2_SIN		LPSPI2		LPSPI2 Serial Data Input		I/O		N		N		PSMI0_LPSPI2_SIN		668

		LPSPI2_SOUT		LPSPI2		LPSPI2 Serial Data Output		I/O		N		N		PSMI0_LPSPI2_SOUT		669

		LPSPI3_PCS0		LPSPI3		LPSPI3 Peripheral Chip Select 0		I/O		N		N		PSMI0_LPSPI3_PCS0		670

		LPSPI3_PCS1		LPSPI3		LPSPI3 Peripheral Chip Select 1 or Host Request		I/O		N		N		PSMI0_LPSPI3_PCS1		671

		LPSPI3_PCS2		LPSPI3		LPSPI3 Peripheral Chip Select 2		I/O		N		N		PSMI0_LPSPI3_PCS2		672

		LPSPI3_PCS3		LPSPI3		LPSPI3 Peripheral Chip Select 3		I/O		N		N		PSMI0_LPSPI3_PCS3		673

		LPSPI3_SCK		LPSPI3		LPSPI3 Serial Clock		I/O		N		N		PSMI0_LPSPI3_SCK		674

		LPSPI3_SIN		LPSPI3		LPSPI3 Serial Data In 		I/O		N		N		PSMI0_LPSPI3_SIN		675

		LPSPI3_SOUT		LPSPI3		LPSPI3 Serial Data Out		I/O		N		N		PSMI0_LPSPI3_SOUT		676

		LPSPI4_PCS0		LPSPI4		LPSPI4 Peripheral Chip Select 0		I/O		N		N		PSMI1_LPSPI4_PCS0		573

		LPSPI4_PCS1		LPSPI4		LPSPI4 Peripheral Chip Select 1 or Host Request		I/O		N		N		PSMI1_LPSPI4_PCS1		574

		LPSPI4_PCS2		LPSPI4		LPSPI4 Peripheral Chip Select 2		I/O		N		N		PSMI1_LPSPI4_PCS2		575

		LPSPI4_PCS3		LPSPI4		LPSPI4 Peripheral Chip Select 3		I/O		N		N		PSMI1_LPSPI4_PCS3		576

		LPSPI4_SCK		LPSPI4		LPSPI4 Serial Clock		I/O		N		N		PSMI1_LPSPI4_SCK		577

		LPSPI4_SIN		LPSPI4		LPSPI4 Serial Data In 		I/O		N		N		PSMI1_LPSPI4_SIN		578

		LPSPI4_SOUT		LPSPI4		LPSPI4 Serial Data Out		I/O		N		N		PSMI1_LPSPI4_SOUT		579

		LPSPI5_PCS0		LPSPI5		LPSPI5 Peripheral Chip Select 0		I/O		N		N		PSMI1_LPSPI5_PCS0		580

		LPSPI5_PCS1		LPSPI5		LPSPI5 Peripheral Chip Select 1 or Host Request		I/O		N		N		PSMI1_LPSPI5_PCS1		581

		LPSPI5_PCS2		LPSPI5		LPSPI5 Peripheral Chip Select 2		I/O		N		N		PSMI1_LPSPI5_PCS2		582

		LPSPI5_PCS3		LPSPI5		LPSPI5 Peripheral Chip Select 3		I/O		N		N		PSMI1_LPSPI5_PCS3		583

		LPSPI5_SCK		LPSPI5		LPSPI5 Serial Clock		I/O		N		N		PSMI1_LPSPI5_SCK		584

		LPSPI5_SIN		LPSPI5		LPSPI5 Serial Data In 		I/O		N		N		PSMI1_LPSPI5_SIN		585

		LPSPI5_SOUT		LPSPI5		LPSPI5 Serial Data Out		I/O		N		N		PSMI1_LPSPI5_SOUT		586

		LPTMR0_ALT1		LPTMR0		LPTMR0 Pulse Counter Input 1		I		N		Y		PSMI0_LPTMR0_ALT1		586

		LPTMR0_ALT2		LPTMR0		LPTMR0 Pulse Counter Input 2		I		N		Y		PSMI0_LPTMR0_ALT2		587

		LPTMR0_ALT3		LPTMR0		LPTMR0 Pulse Counter Input 3		I		N		Y		PSMI0_LPTMR0_ALT3		588

		LPTMR1_ALT1		LPTMR1		LPTMR1 Pulse Counter Input 1		I		N		Y		PSMI0_LPTMR1_ALT1		589

		LPTMR1_ALT2		LPTMR1		LPTMR1 Pulse Counter Input 2		I		N		Y		PSMI0_LPTMR1_ALT2		590

		LPTMR1_ALT3		LPTMR1		LPTMR1 Pulse Counter Input 3		I		N		Y		PSMI0_LPTMR1_ALT3		591

		LPUART0_CTS_b		LPUART0		LPUART0 Clear to Send		I		N		N		PSMI0_LPUART0_CTS_b		612

		LPUART0_RTS_b		LPUART0		LPUART0 Request to Send		O		N		N				

		LPUART0_RX		LPUART0		LPUART0 Receive data		I		N		N		PSMI0_LPUART0_RX		613

		LPUART0_TX		LPUART0		LPUART0 Transmit Data		I/O		N		N		PSMI0_LPUART0_TX		614

		LPUART1_CTS_b		LPUART1		LPUART1 Clear to Send		I		N		N		PSMI0_LPUART1_CTS_b		615

		LPUART1_RTS_b		LPUART1		LPUART1 Request to Send		O		N		N				

		LPUART1_RX		LPUART1		LPUART1 Receive data		I		N		N		PSMI0_LPUART1_RX		616

		LPUART1_TX		LPUART1		LPUART1 Transmit Data		I/O		N		N		PSMI0_LPUART1_TX		617

		LPUART2_CTS_b		LPUART2		LPUART2 Clear to Send		I		N		N		PSMI0_LPUART2_CTS_b		657

		LPUART2_RTS_b		LPUART2		LPUART2 Request to Send		O		N		N				

		LPUART2_RX		LPUART2		LPUART2 Receive data		I		N		N		PSMI0_LPUART2_RX		658

		LPUART2_TX		LPUART2		LPUART2 Transmit Data		I/O		N		N		PSMI0_LPUART2_TX		659

		LPUART3_CTS_b		LPUART3		LPUART3 Clear to Send		I		N		N		PSMI0_LPUART3_CTS_b		660

		LPUART3_RTS_b		LPUART3		LPUART3 Request to Send		O		N		N				

		LPUART3_RX		LPUART3		LPUART3 Receive Data		I		N		N		PSMI0_LPUART3_RX		661

		LPUART3_TX		LPUART3		LPUART3 Transmit Data		I/O		N		N		PSMI0_LPUART3_TX		662

		LPUART4_CTS_b		LPUART4		LPUART4 Clear to Send		I		N		N		PSMI1_LPUART4_CTS_b		567

		LPUART4_RTS_b		LPUART4		LPUART4 Request to Send		O		N		N				

		LPUART4_RX		LPUART4		LPUART4 Receive Data		I		N		N		PSMI1_LPUART4_RX		568

		LPUART4_TX		LPUART4		LPUART4 Transmit Data		I/O		N		N		PSMI1_LPUART4_TX		569

		LPUART5_CTS_b		LPUART5		LPUART5 Clear to Send		I		N		N		PSMI1_LPUART5_CTS_b		570

		LPUART5_RTS_b		LPUART5		LPUART5 Request to Send		O		N		N				

		LPUART5_RX		LPUART5		LPUART5 Receive Data		I		N		N		PSMI1_LPUART5_RX		571

		LPUART5_TX		LPUART5		LPUART5 Transmit Data		I/O		N		N		PSMI1_LPUART5_TX		572

		LPUART6_CTS_b		LPUART6		LPUART6 Clear to Send		I		N		N		PSMI1_LPUART6_CTS_b		627

		LPUART6_RTS_b		LPUART6		LPUART6 Request to Send		O		N		N				

		LPUART6_RX		LPUART6		LPUART6 Receive Data		I		N		N		PSMI1_LPUART6_RX		628

		LPUART6_TX		LPUART6		LPUART6 Transmit Data		I/O		N		N		PSMI1_LPUART6_TX		629

		LPUART7_CTS_b		LPUART7		LPUART7 Clear to Send		I		N		N		PSMI1_LPUART7_CTS_b		630

		LPUART7_RTS_b		LPUART7		LPUART7 Request to Send		O		N		N				

		LPUART7_RX		LPUART7		LPUART7 Receive Data		I		N		N		PSMI1_LPUART7_RX		631

		LPUART7_TX		LPUART7		LPUART7 Transmit Data		I/O		N		N		PSMI1_LPUART7_TX		632

		MICFIL0_CLK01		MICFIL0		MICFIL PDM Clock		O		N		N				

		MICFIL0_DATA01		MICFIL0		MICFIL Channel input data		I		N		N		PSMI0_MICFIL0_DATA01		693

		MICFIL0_DATA23		MICFIL0		MICFIL Channel input data		I		N		N		PSMI0_MICFIL0_DATA23		694

		MICFIL0_DATA45		MICFIL0		MICFIL Channel input data		I		N		N		PSMI0_MICFIL0_DATA45		695

		MICFIL0_DATA67		MICFIL0		MICFIL Channel input data		I		N		N		PSMI0_MICFIL0_DATA67		696

		MQS0_LEFT		MQS0		MQS0 Left Channel PWM output		O		N		N				

		MQS0_RIGHT		MQS0		MQS0 Right Channel PWM output		O		N		N				

		MQS1_LEFT		MQS1		MQS1 Left Channel PWM output		O		N		N				

		MQS1_RIGHT		MQS1		MQS1 Right Channel PWM output		O		N		N				

		NMI0_b		SYSTEM		Non Maskable Interrupt 0		I		N		Y				

		NMI1_b		SYSTEM		Non Maskable Interrupt 1		I		N		Y				

		PMIC0_MODE0		POWERSYS		POWERSYS Mode		O		N		Y				

		PMIC0_MODE1		POWERSYS		POWERSYS Mode		O		N		Y				

		PMIC0_MODE2		POWERSYS		POWERSYS Mode		O		N		Y				

		PMIC0_SCL		POWERSYS		POWERSYS Serial Clock Line		I/O		N		Y		PSMI0_PMIC0_SCL		512

		PMIC0_SDA		POWERSYS		POWERSYS Serial Data Line		I/O		N		Y		PSMI0_PMIC0_SDA		513

		PTA0		GPIOA		General Purpose I/O		I/O		N		N				

		PTA1		GPIOA		General Purpose I/O		I/O		N		N				

		PTA10		GPIOA		General Purpose I/O		I/O		N		N				

		PTA11		GPIOA		General Purpose I/O		I/O		N		N				

		PTA12		GPIOA		General Purpose I/O		I/O		N		N				

		PTA13		GPIOA		General Purpose I/O		I/O		N		N				

		PTA14		GPIOA		General Purpose I/O		I/O		N		N				

		PTA15		GPIOA		General Purpose I/O		I/O		N		N				

		PTA16		GPIOA		General Purpose I/O		I/O		N		N				

		PTA17		GPIOA		General Purpose I/O		I/O		N		N				

		PTA18		GPIOA		General Purpose I/O		I/O		N		N				

		PTA19		GPIOA		General Purpose I/O		I/O		N		N				

		PTA2		GPIOA		General Purpose I/O		I/O		N		N				

		PTA20		GPIOA		General Purpose I/O		I/O		N		N				

		PTA21		GPIOA		General Purpose I/O		I/O		N		N				

		PTA22		GPIOA		General Purpose I/O		I/O		N		N				

		PTA23		GPIOA		General Purpose I/O		I/O		N		N				

		PTA24		GPIOA		General Purpose I/O		I/O		N		N				

		PTA3		GPIOA		General Purpose I/O		I/O		N		N				

		PTA4		GPIOA		General Purpose I/O		I/O		N		N				

		PTA5		GPIOA		General Purpose I/O		I/O		N		N				

		PTA6		GPIOA		General Purpose I/O		I/O		N		N				

		PTA7		GPIOA		General Purpose I/O		I/O		N		N				

		PTA8		GPIOA		General Purpose I/O		I/O		N		N				

		PTA9		GPIOA		General Purpose I/O		I/O		N		N				

		PTB0		GPIOB		General Purpose I/O		I/O		N		N				

		PTB1		GPIOB		General Purpose I/O		I/O		N		N				

		PTB10		GPIOB		General Purpose I/O		I/O		N		N				

		PTB11		GPIOB		General Purpose I/O		I/O		N		N				

		PTB12		GPIOB		General Purpose I/O		I/O		N		N				

		PTB13		GPIOB		General Purpose I/O		I/O		N		N				

		PTB14		GPIOB		General Purpose I/O		I/O		N		N				

		PTB15		GPIOB		General Purpose I/O		I/O		N		N				

		PTB2		GPIOB		General Purpose I/O		I/O		N		N				

		PTB3		GPIOB		General Purpose I/O		I/O		N		N				

		PTB4		GPIOB		General Purpose I/O		I/O		N		N				

		PTB5		GPIOB		General Purpose I/O		I/O		N		N				

		PTB6		GPIOB		General Purpose I/O		I/O		N		N				

		PTB7		GPIOB		General Purpose I/O		I/O		N		N				

		PTB8		GPIOB		General Purpose I/O		I/O		N		N				

		PTB9		GPIOB		General Purpose I/O		I/O		N		N				

		PTC0		GPIOC		General Purpose I/O		I/O		N		N				

		PTC1		GPIOC		General Purpose I/O		I/O		N		N				

		PTC10		GPIOC		General Purpose I/O		I/O		N		N				

		PTC11		GPIOC		General Purpose I/O		I/O		N		N				

		PTC12		GPIOC		General Purpose I/O		I/O		N		N				

		PTC13		GPIOC		General Purpose I/O		I/O		N		N				

		PTC14		GPIOC		General Purpose I/O		I/O		N		N				

		PTC15		GPIOC		General Purpose I/O		I/O		N		N				

		PTC16		GPIOC		General Purpose I/O		I/O		N		N				

		PTC17		GPIOC		General Purpose I/O		I/O		N		N				

		PTC18		GPIOC		General Purpose I/O		I/O		N		N				

		PTC19		GPIOC		General Purpose I/O		I/O		N		N				

		PTC2		GPIOC		General Purpose I/O		I/O		N		N				

		PTC20		GPIOC		General Purpose I/O		I/O		N		N				

		PTC21		GPIOC		General Purpose I/O		I/O		N		N				

		PTC22		GPIOC		General Purpose I/O		I/O		N		N				

		PTC23		GPIOC		General Purpose I/O		I/O		N		N				

		PTC3		GPIOC		General Purpose I/O		I/O		N		N				

		PTC4		GPIOC		General Purpose I/O		I/O		N		N				

		PTC5		GPIOC		General Purpose I/O		I/O		N		N				

		PTC6		GPIOC		General Purpose I/O		I/O		N		N				

		PTC7		GPIOC		General Purpose I/O		I/O		N		N				

		PTC8		GPIOC		General Purpose I/O		I/O		N		N				

		PTC9		GPIOC		General Purpose I/O		I/O		N		N				

		PTD0		GPIOD		General Purpose I/O		I/O		N		N				

		PTD1		GPIOD		General Purpose I/O		I/O		N		N				

		PTD10		GPIOD		General Purpose I/O		I/O		N		N				

		PTD11		GPIOD		General Purpose I/O		I/O		N		N				

		PTD12		GPIOD		General Purpose I/O		I/O		N		N				

		PTD13		GPIOD		General Purpose I/O		I/O		N		N				

		PTD14		GPIOD		General Purpose I/O		I/O		N		N				

		PTD15		GPIOD		General Purpose I/O		I/O		N		N				

		PTD16		GPIOD		General Purpose I/O		I/O		N		N				

		PTD17		GPIOD		General Purpose I/O		I/O		N		N				

		PTD18		GPIOD		General Purpose I/O		I/O		N		N				

		PTD19		GPIOD		General Purpose I/O		I/O		N		N				

		PTD2		GPIOD		General Purpose I/O		I/O		N		N				

		PTD20		GPIOD		General Purpose I/O		I/O		N		N				

		PTD21		GPIOD		General Purpose I/O		I/O		N		N				

		PTD22		GPIOD		General Purpose I/O		I/O		N		N				

		PTD23		GPIOD		General Purpose I/O		I/O		N		N				

		PTD3		GPIOD		General Purpose I/O		I/O		N		N				

		PTD4		GPIOD		General Purpose I/O		I/O		N		N				

		PTD5		GPIOD		General Purpose I/O		I/O		N		N				

		PTD6		GPIOD		General Purpose I/O		I/O		N		N				

		PTD7		GPIOD		General Purpose I/O		I/O		N		N				

		PTD8		GPIOD		General Purpose I/O		I/O		N		N				

		PTD9		GPIOD		General Purpose I/O		I/O		N		N				

		PTE0		GPIOE		General Purpose I/O		I/O		N		N				

		PTE1		GPIOE		General Purpose I/O		I/O		N		N				

		PTE10		GPIOE		General Purpose I/O		I/O		N		N				

		PTE11		GPIOE		General Purpose I/O		I/O		N		N				

		PTE12		GPIOE		General Purpose I/O		I/O		N		N				

		PTE13		GPIOE		General Purpose I/O		I/O		N		N				

		PTE14		GPIOE		General Purpose I/O		I/O		N		N				

		PTE15		GPIOE		General Purpose I/O		I/O		N		N				

		PTE16		GPIOE		General Purpose I/O		I/O		N		N				

		PTE17		GPIOE		General Purpose I/O		I/O		N		N				

		PTE18		GPIOE		General Purpose I/O		I/O		N		N				

		PTE19		GPIOE		General Purpose I/O		I/O		N		N				

		PTE2		GPIOE		General Purpose I/O		I/O		N		N				

		PTE20		GPIOE		General Purpose I/O		I/O		N		N				

		PTE21		GPIOE		General Purpose I/O		I/O		N		N				

		PTE22		GPIOE		General Purpose I/O		I/O		N		N				

		PTE23		GPIOE		General Purpose I/O		I/O		N		N				

		PTE3		GPIOE		General Purpose I/O		I/O		N		N				

		PTE4		GPIOE		General Purpose I/O		I/O		N		N				

		PTE5		GPIOE		General Purpose I/O		I/O		N		N				

		PTE6		GPIOE		General Purpose I/O		I/O		N		N				

		PTE7		GPIOE		General Purpose I/O		I/O		N		N				

		PTE8		GPIOE		General Purpose I/O		I/O		N		N				

		PTE9		GPIOE		General Purpose I/O		I/O		N		N				

		PTF0		GPIOF		General Purpose I/O		I/O		N		N				

		PTF1		GPIOF		General Purpose I/O		I/O		N		N				

		PTF10		GPIOF		General Purpose I/O		I/O		N		N				

		PTF11		GPIOF		General Purpose I/O		I/O		N		N				

		PTF12		GPIOF		General Purpose I/O		I/O		N		N				

		PTF13		GPIOF		General Purpose I/O		I/O		N		N				

		PTF14		GPIOF		General Purpose I/O		I/O		N		N				

		PTF15		GPIOF		General Purpose I/O		I/O		N		N				

		PTF16		GPIOF		General Purpose I/O		I/O		N		N				

		PTF17		GPIOF		General Purpose I/O		I/O		N		N				

		PTF18		GPIOF		General Purpose I/O		I/O		N		N				

		PTF19		GPIOF		General Purpose I/O		I/O		N		N				

		PTF2		GPIOF		General Purpose I/O		I/O		N		N				

		PTF20		GPIOF		General Purpose I/O		I/O		N		N				

		PTF21		GPIOF		General Purpose I/O		I/O		N		N				

		PTF22		GPIOF		General Purpose I/O		I/O		N		N				

		PTF23		GPIOF		General Purpose I/O		I/O		N		N				

		PTF24		GPIOF		General Purpose I/O		I/O		N		N				

		PTF25		GPIOF		General Purpose I/O		I/O		N		N				

		PTF26		GPIOF		General Purpose I/O		I/O		N		N				

		PTF27		GPIOF		General Purpose I/O		I/O		N		N				

		PTF28		GPIOF		General Purpose I/O		I/O		N		N				

		PTF29		GPIOF		General Purpose I/O		I/O		N		N				

		PTF3		GPIOF		General Purpose I/O		I/O		N		N				

		PTF30		GPIOF		General Purpose I/O		I/O		N		N				

		PTF31		GPIOF		General Purpose I/O		I/O		N		N				

		PTF4		GPIOF		General Purpose I/O		I/O		N		N				

		PTF5		GPIOF		General Purpose I/O		I/O		N		N				

		PTF6		GPIOF		General Purpose I/O		I/O		N		N				

		PTF7		GPIOF		General Purpose I/O		I/O		N		N				

		PTF8		GPIOF		General Purpose I/O		I/O		N		N				

		PTF9		GPIOF		General Purpose I/O		I/O		N		N				

		RTC_CLKOUT		VBAT		32.768 Khz square-wave output or OSC32KCLK		O		N		Y				

		RTC_CLKOUT_b		VBAT		32.768 Khz square-wave output or OSC32KCLK		O		N		Y				

		SDHC0_CD		SDHC0		SDHC1 Card Detection Pin		I		N		N		PSMI1_SDHC0_CD		649

		SDHC0_CLK		SDHC0		SDHC0 Clock		I/O		N		N		PSMI1_SDHC0_CLK		650

		SDHC0_CMD		SDHC0		SDHC0 Command Line		I/O		N		N		PSMI1_SDHC0_CMD		651

		SDHC0_D0		SDHC0		SDHC0 DAT0 Line or Busy-state Detect		I/O		N		N		PSMI1_SDHC0_D0		652

		SDHC0_D1		SDHC0		SDHC0 DAT1 Line or Interrupt Detect		I/O		N		N		PSMI1_SDHC0_D1		653

		SDHC0_D2		SDHC0		SDHC0 DAT2 Line or Read Wait		I/O		N		N		PSMI1_SDHC0_D2		654

		SDHC0_D3		SDHC0		SDHC0 DAT3 Line or Card Detect		I/O		N		N		PSMI1_SDHC0_D3		655

		SDHC0_D4		SDHC0		SDHC0 DAT4 Line		I/O		N		N		PSMI1_SDHC0_D4		656

		SDHC0_D5		SDHC0		SDHC0 DAT5 Line		I/O		N		N		PSMI1_SDHC0_D5		657

		SDHC0_D6		SDHC0		SDHC0 DAT6 Line		I/O		N		N		PSMI1_SDHC0_D6		658

		SDHC0_D7		SDHC0		SDHC0 DAT7 Line		I/O		N		N		PSMI1_SDHC0_D7		659

		SDHC0_DQS		SDHC0		SDHC0 Data Strobe		I		N		N		PSMI1_SDHC0_DQS		660

		SDHC0_RESET_b		SDHC0		SDHC0 Card Hardware Reset (Active low)		O		N		N				

		SDHC0_VS		SDHC0		SDHC0 IO Power Voltage Selection Signal		O		N		N				

		SDHC0_WP		SDHC0		SDHC0 Card Write Protect Detect		I		N		N		PSMI1_SDHC0_WP		661

		SDHC1_CD		SDHC1		SDHC1 Card Detection Pin		I		N		N		PSMI1_SDHC1_CD		662

		SDHC1_CLK		SDHC1		SDHC1 Clock		I/O		N		N		PSMI1_SDHC1_CLK		663

		SDHC1_CMD		SDHC1		SDHC1 Command Line		I/O		N		N		PSMI1_SDHC1_CMD		664

		SDHC1_D0		SDHC1		SDHC1 DAT0 Line or Busy-state Detect		I/O		N		N		PSMI1_SDHC1_D0		665

		SDHC1_D1		SDHC1		SDHC1 DAT1 Line or Interrupt Detect		I/O		N		N		PSMI1_SDHC1_D1		666

		SDHC1_D2		SDHC1		SDHC1 DAT2 Line or Read Wait		I/O		N		N		PSMI1_SDHC1_D2		667

		SDHC1_D3		SDHC1		SDHC1 DAT3 Line or Card Detect		I/O		N		N		PSMI1_SDHC1_D3		668

		SDHC1_D4		SDHC1		SDHC1 DAT4 Line		I/O		N		N		PSMI1_SDHC1_D4		669

		SDHC1_D5		SDHC1		SDHC1 DAT5 Line		I/O		N		N		PSMI1_SDHC1_D5		670

		SDHC1_D6		SDHC1		SDHC1 DAT6 Line		I/O		N		N		PSMI1_SDHC1_D6		671

		SDHC1_D7		SDHC1		SDHC1 DAT7 Line		I/O		N		N		PSMI1_SDHC1_D7		672

		SDHC1_DQS		SDHC1		SDHC1 Data Strobe		I		N		N		PSMI1_SDHC1_DQS		673

		SDHC1_RESET_b		SDHC1		SDHC1 Card Hardware Reset (active Low)		O		N		N				

		SDHC1_VS		SDHC1		SDHC1 IO Power Voltage Selection Signal		O		N		N				

		SDHC1_WP		SDHC1		SDHC1 Card Write Protect Detect		I		N		N		PSMI1_SDHC1_WP		674

		SDHC2_CD		SDHC2		SDHC2 Card Detection Pin		I		N		N		PSMI1_SDHC2_CD		675

		SDHC2_CLK		SDHC2		SDHC2 Clock		I/O		N		N		PSMI1_SDHC2_CLK		676

		SDHC2_CMD		SDHC2		SDHC2 Command Line		I/O		N		N		PSMI1_SDHC2_CMD		677

		SDHC2_D0		SDHC2		SDHC2 DAT0 Line or Busy-state Detect		I/O		N		N		PSMI1_SDHC2_D0		678

		SDHC2_D1		SDHC2		SDHC2 DAT1 Line or Interrupt Detect		I/O		N		N		PSMI1_SDHC2_D1		679

		SDHC2_D2		SDHC2		SDHC2 DAT2 Line or Read Wait		I/O		N		N		PSMI1_SDHC2_D2		680

		SDHC2_D3		SDHC2		SDHC2 DAT3 Line or Card Detect		I/O		N		N		PSMI1_SDHC2_D3		681

		SDHC2_D4		SDHC2		SDHC2 DAT4 Line		I/O		N		N		PSMI1_SDHC2_D4		682

		SDHC2_D5		SDHC2		SDHC2 DAT5 Line		I/O		N		N		PSMI1_SDHC2_D5		683

		SDHC2_D6		SDHC2		SDHC2 DAT6 Line		I/O		N		N		PSMI1_SDHC2_D6		684

		SDHC2_D7		SDHC2		SDHC2 DAT7 Line		I/O		N		N		PSMI1_SDHC2_D7		685

		SDHC2_DQS		SDHC2		SDHC2 Data Strobe		I		N		N		PSMI1_SDHC2_DQS		686

		SDHC2_RESET_b		SDHC2		SDHC2 Card Hardware Reset (active Low)		O		N		N				

		SDHC2_VS		SDHC2		SDHC2 IO Power Voltage Selection Signal		O		N		N				

		SDHC2_WP		SDHC2		SDHC2 Card Write Protect Detect		I		N		N		PSMI1_SDHC2_WP		687

		SPDIF_IN1		SPDIF		Input Line. IEC958 data in biphase mark format.		I		N		N		PSMI1_SPDIF_IN1		733

		SPDIF_IN2		SPDIF		Input Line. IEC958 data in biphase mark format.		I		N		N		PSMI1_SPDIF_IN2		734

		SPDIF_IN3		SPDIF		Input Line. IEC958 data in biphase mark format.		I		N		N		PSMI1_SPDIF_IN3		735

		SPDIF_IN4		SPDIF		Input Line. IEC958 data in biphase mark format.		I		N		N		PSMI1_SPDIF_IN4		736

		SPDIF_OUT1		SPDIF		Output Line 1. IEC958 data in biphase mark format (Consumer C channel).		O		N		N				

		SPDIF_OUT2		SPDIF		Output Line 2. IEC958 data in biphase mark format (Professional C channel).		O		N		N				

		SPDIF_OUTCLK		SPDIF		Selected transmit clock output		O		N		N				

		SPDIF_PLOCK		SPDIF		DPLL Lock Indicator		O		N		N				

		SPDIF_SRCLK		SPDIF		Receive clock output		O		N		N				

		TPM0_CH0		TPM0		TPM0 Channel 0		I/O		N		N		PSMI0_TPM0_CH0		592

		TPM0_CH1		TPM0		TPM0 Channel 1		I/O		N		N		PSMI0_TPM0_CH1		593

		TPM0_CH2		TPM0		TPM0 Channel 2		I/O		N		N		PSMI0_TPM0_CH2		594

		TPM0_CH3		TPM0		TPM0 Channel 3		I/O		N		N		PSMI0_TPM0_CH3		595

		TPM0_CH4		TPM0		TPM0 Channel 4		I/O		N		N		PSMI0_TPM0_CH4		596

		TPM0_CH5		TPM0		TPM0 Channel 5		I/O		N		N		PSMI0_TPM0_CH5		597

		TPM0_CLKIN		TPM0		TPM0 External Clock		I		N		N		PSMI0_TPM0_CLKIN		598

		TPM1_CH0		TPM1		TPM1 Channel 0		I/O		N		N		PSMI0_TPM1_CH0		599

		TPM1_CH1		TPM1		TPM1 Channel 1		I/O		N		N		PSMI0_TPM1_CH1		600

		TPM1_CLKIN		TPM1		TPM1 External Clock		I		N		N		PSMI0_TPM1_CLKIN		605

		TPM2_CH0		TPM2		TPM2 Channel 0		I/O		N		N		PSMI0_TPM2_CH0		635

		TPM2_CH1		TPM2		TPM2 Channel 1		I/O		N		N		PSMI0_TPM2_CH1		636

		TPM2_CLKIN		TPM2		TPM2 External Clock		I		N		N		PSMI0_TPM2_CLKIN		641

		TPM3_CH0		TPM3		TPM3 Channel 0		I/O		N		N		PSMI0_TPM3_CH0		642

		TPM3_CH1		TPM3		TPM3 Channel 1		I/O		N		N		PSMI0_TPM3_CH1		643

		TPM3_CH2		TPM3		TPM3 Channel 2		I/O		N		N		PSMI0_TPM3_CH2		644

		TPM3_CH3		TPM3		TPM3 Channel 3		I/O		N		N		PSMI0_TPM3_CH3		645

		TPM3_CH4		TPM3		TPM3 Channel 4		I/O		N		N		PSMI0_TPM3_CH4		646

		TPM3_CH5		TPM3		TPM3 Channel 5		I/O		N		N		PSMI0_TPM3_CH5		647

		TPM3_CLKIN		TPM3		TPM3 External Clock		I		N		N		PSMI0_TPM3_CLKIN		648

		TPM4_CH0		TPM4		TPM4 Channel 0		I/O		N		N		PSMI1_TPM4_CH0		513

		TPM4_CH1		TPM4		TPM4 Channel 1		I/O		N		N		PSMI1_TPM4_CH1		514

		TPM4_CH2		TPM4		TPM4 Channel 2		I/O		N		N		PSMI1_TPM4_CH2		515

		TPM4_CH3		TPM4		TPM4 Channel 3		I/O		N		N		PSMI1_TPM4_CH3		516

		TPM4_CH4		TPM4		TPM4 Channel 4		I/O		N		N		PSMI1_TPM4_CH4		517

		TPM4_CH5		TPM4		TPM4 Channel 5		I/O		N		N		PSMI1_TPM4_CH5		518

		TPM4_CLKIN		TPM4		TPM4 External Clock		I		N		N		PSMI1_TPM4_CLKIN		519

		TPM5_CH0		TPM5		TPM5 Channel 0		I/O		N		N		PSMI1_TPM5_CH0		520

		TPM5_CH1		TPM5		TPM5 Channel 1		I/O		N		N		PSMI1_TPM5_CH1		521

		TPM5_CLKIN		TPM5		TPM5 External Clock		I		N		N		PSMI1_TPM5_CLKIN		526

		TPM6_CH0		TPM6		TPM6 Channel 0		I/O		N		N		PSMI1_TPM6_CH0		607

		TPM6_CH1		TPM6		TPM6 Channel 1		I/O		N		N		PSMI1_TPM6_CH1		608

		TPM6_CLKIN		TPM6		TPM6 External Clock		I		N		N		PSMI1_TPM6_CLKIN		613

		TPM7_CH0		TPM7		TPM7 Channel 0		I/O		N		N		PSMI1_TPM7_CH0		614

		TPM7_CH1		TPM7		TPM7 Channel 1		I/O		N		N		PSMI1_TPM7_CH1		615

		TPM7_CH2		TPM7		TPM7 Channel 2		I/O		N		N		PSMI1_TPM7_CH2		616

		TPM7_CH3		TPM7		TPM7 Channel 3		I/O		N		N		PSMI1_TPM7_CH3		617

		TPM7_CH4		TPM7		TPM7 Channel 4		I/O		N		N		PSMI1_TPM7_CH4		618

		TPM7_CH5		TPM7		TPM7 Channel 5		I/O		N		N		PSMI1_TPM7_CH5		619

		TPM7_CLKIN		TPM7		TPM7 External Clock		I		N		N		PSMI1_TPM7_CLKIN		620

		TPM8_CH0		TPM8		TPM8 Channel 0		I/O		N		N		PSMI1_TPM8_CH0		710

		TPM8_CH1		TPM8		TPM8 Channel 1		I/O		N		N		PSMI1_TPM8_CH1		711

		TPM8_CH2		TPM8		TPM8 Channel 2		I/O		N		N		PSMI1_TPM8_CH2		712

		TPM8_CH3		TPM8		TPM8 Channel 3		I/O		N		N		PSMI1_TPM8_CH3		713

		TPM8_CH4		TPM8		TPM8 Channel 4		I/O		N		N		PSMI1_TPM8_CH4		714

		TPM8_CH5		TPM8		TPM8 Channel 5		I/O		N		N		PSMI1_TPM8_CH5		715

		TPM8_CLKIN		TPM8		TPM8 External Clock		I		N		N		PSMI1_TPM8_CLKIN		716

		TRACE0_CLKOUT		TRACE0		Trace Clock Output from the ARM CoreSight Debug Block		O		N		N				

		TRACE0_D0		TRACE0		Trace Port Data 0 Output		O		N		N				

		TRACE0_D1		TRACE0		Trace Port Data 1 Output		O		N		N				

		TRACE0_D10		TRACE0		Trace Port Data 10 Output		O		N		N				

		TRACE0_D11		TRACE0		Trace Port Data 11 Output		O		N		N				

		TRACE0_D12		TRACE0		Trace Port Data 12 Output		O		N		N				

		TRACE0_D13		TRACE0		Trace Port Data 13 Output		O		N		N				

		TRACE0_D14		TRACE0		Trace Port Data 14 Output		O		N		N				

		TRACE0_D15		TRACE0		Trace Port Data 15 Output		O		N		N				

		TRACE0_D2		TRACE0		Trace Port Data 2 Output		O		N		N				

		TRACE0_D3		TRACE0		Trace Port Data 3 Output		O		N		N				

		TRACE0_D4		TRACE0		Trace Port Data 4 Output		O		N		N				

		TRACE0_D5		TRACE0		Trace Port Data 5 Output		O		N		N				

		TRACE0_D6		TRACE0		Trace Port Data 6 Output		O		N		N				

		TRACE0_D7		TRACE0		Trace Port Data 7 Output		O		N		N				

		TRACE0_D8		TRACE0		Trace Port Data 8 Output		O		N		N				

		TRACE0_D9		TRACE0		Trace Port Data 9 Output		O		N		N				

		USB0_ID		USB_PHY0		USB0 ID		I		N		N		PSMI1_USB0_ID		690

		USB0_OC		USB0_1		USB0 Power Overcurrent		I		N		N		PSMI1_USB0_OC		688

		USB0_PWR		USB0_1		USB0 Power Enable		O		N		N				

		USB1_ID		USB_PHY1		USB1 ID		I		N		N		PSMI1_USB1_ID		691

		USB1_OC		USB0_1		USB1 Power Overcurrent		I		N		N		PSMI1_USB1_OC		689

		USB1_PWR		USB0_1		USB1 Power Enable		O		N		N				

		WDOG0_RST		WDOG0		WDOG0 Reset Output		O		N		N				

		WDOG1_RST		WDOG1		WDOG1 Reset Output		O		N		N				

		WDOG2_RST		WDOG2		WDOG2 Reset Output		O		N		N				

		WDOG3_RST		WDOG3		WDOG3 Reset Output		O		N		N				

		WDOG4_RST		WDOG4		WDOG4 Reset Output		O		N		N				

		WDOG5_RST		WDOG5		WDOG5 Reset Output		O		N		N				

		WUU0_P0		WUU0		Low-Leakage Wakeup Unit0 Input 0		I		N		Y				

		WUU0_P1		WUU0		Low-Leakage Wakeup Unit0 Input 1		I		N		Y				

		WUU0_P10		WUU0		Low-Leakage Wakeup Unit0 Input 10		I		N		Y				

		WUU0_P11		WUU0		Low-Leakage Wakeup Unit0 Input 11		I		N		Y				

		WUU0_P12		WUU0		Low-Leakage Wakeup Unit0 Input 12		I		N		Y				

		WUU0_P13		WUU0		Low-Leakage Wakeup Unit0 Input 13		I		N		Y				

		WUU0_P14		WUU0		Low-Leakage Wakeup Unit0 Input 14		I		N		Y				

		WUU0_P15		WUU0		Low-Leakage Wakeup Unit0 Input 15		I		N		Y				

		WUU0_P16		WUU0		Low-Leakage Wakeup Unit0 Input 16		I		N		Y				

		WUU0_P17		WUU0		Low-Leakage Wakeup Unit0 Input 17		I		N		Y				

		WUU0_P18		WUU0		Low-Leakage Wakeup Unit0 Input 18		I		N		Y				

		WUU0_P19		WUU0		Low-Leakage Wakeup Unit0 Input 19		I		N		Y				

		WUU0_P2		WUU0		Low-Leakage Wakeup Unit0 Input 2		I		N		Y				

		WUU0_P20		WUU0		Low-Leakage Wakeup Unit0 Input 20		I		N		Y				

		WUU0_P21		WUU0		Low-Leakage Wakeup Unit0 Input 21		I		N		Y				

		WUU0_P22		WUU0		Low-Leakage Wakeup Unit0 Input 22		I		N		Y				

		WUU0_P23		WUU0		Low-Leakage Wakeup Unit0 Input 23		I		N		Y				

		WUU0_P24		WUU0		Low-Leakage Wakeup Unit0 Input 24		I		N		Y				

		WUU0_P25		WUU0		Low-Leakage Wakeup Unit0 Input 25		I		N		Y				

		WUU0_P26		WUU0		Low-Leakage Wakeup Unit0 Input 26		I		N		Y				

		WUU0_P27		WUU0		Low-Leakage Wakeup Unit0 Input 27		I		N		Y				

		WUU0_P3		WUU0		Low-Leakage Wakeup Unit0 Input 3		I		N		Y				

		WUU0_P4		WUU0		Low-Leakage Wakeup Unit0 Input 4		I		N		Y				

		WUU0_P5		WUU0		Low-Leakage Wakeup Unit0 Input 5		I		N		Y				

		WUU0_P6		WUU0		Low-Leakage Wakeup Unit0 Input 6		I		N		Y				

		WUU0_P7		WUU0		Low-Leakage Wakeup Unit0 Input 7		I		N		Y				

		WUU0_P8		WUU0		Low-Leakage Wakeup Unit0 Input 8		I		N		Y				

		WUU0_P9		WUU0		Low-Leakage Wakeup Unit0 Input 9		I		N		Y				

		WUU1_P0		WUU1		Low-Leakage Wakeup Unit1 Input 0		I		N		Y				

		WUU1_P1		WUU1		Low-Leakage Wakeup Unit1 Input 1		I		N		Y				

		WUU1_P10		WUU1		Low-Leakage Wakeup Unit1 Input 10		I		N		Y				

		WUU1_P11		WUU1		Low-Leakage Wakeup Unit1 Input 11		I		N		Y				

		WUU1_P12		WUU1		Low-Leakage Wakeup Unit1 Input 12		I		N		Y				

		WUU1_P13		WUU1		Low-Leakage Wakeup Unit1 Input 13		I		N		Y				

		WUU1_P14		WUU1		Low-Leakage Wakeup Unit1 Input 14		I		N		Y				

		WUU1_P15		WUU1		Low-Leakage Wakeup Unit1 Input 15		I		N		Y				

		WUU1_P2		WUU1		Low-Leakage Wakeup Unit1 Input 2		I		N		Y				

		WUU1_P3		WUU1		Low-Leakage Wakeup Unit1 Input 3		I		N		Y				

		WUU1_P4		WUU1		Low-Leakage Wakeup Unit1 Input 4		I		N		Y				

		WUU1_P5		WUU1		Low-Leakage Wakeup Unit1 Input 5		I		N		Y				

		WUU1_P6		WUU1		Low-Leakage Wakeup Unit1 Input 6		I		N		Y				

		WUU1_P7		WUU1		Low-Leakage Wakeup Unit1 Input 7		I		N		Y				

		WUU1_P8		WUU1		Low-Leakage Wakeup Unit1 Input 8		I		N		Y				

		WUU1_P9		WUU1		Low-Leakage Wakeup Unit1 Input 9		I		N		Y				
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