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Chapter 1
Introduction

1.1 About This Document

The 1.MX 6Dual/6Quad application processors are NXP's latest additions to a growing
family of real-time processing products offering high-performance processing optimized
for lowest power consumption.

The 1.MX 6Dual/6Quad processors feature NXP's advanced implementation of the
ARM®Cortex®-A9 core.

The processors can be interfaced with DDR3, DDR3L LPDDR?2 (single and dual
channel) DRAM memory devices.

These products are suitable for applications such as:

* Automotive navigation and entertainment

* High-end Mobile Internet Devices and high-end PDAs

* Netbooks

* Nettops

* High-end portable media players with HD video capability
* Portable navigation devices

* Gaming Consoles

1.1.1 Audience

The reference manual is intended for the board-level product designers and product
software developers. This manual assumes that the reader has a background in computer
engineering and/or software engineering and understands the concepts of the digital
system design, microprocessor architecture, input/output (I/O) devices, industry standard
communication, and device interface protocols.
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1.1.2 Organization

The reference manual describes the chip at a system level and provides an architectural
overview. It also describes the system memory map, system-level interrupt events,
external pins and pin multiplexing, external memory, system debug, system boot,
multimedia subsystem, power management, and system security.

1.1.3 Suggested Reading

This section lists the additional resources that provide background for the information in
this manual, as well as general information about the architecture.

1.1.3.1 General Information

The following documentation provides useful background information about the ARM
Cortex processor.

For information about the ARM Cortex processor see:

* http://infocenter.arm.com

1.1.3.2 Related Documentation

For a current list of documentation, refer to http://www.nxp.com.

1.1.4 Conventions

The reference manual uses the following notational conventions:

cleared / set
When a bit has a value of zero, it is said to be cleared; when it has a value of one, it is
said to be set.

mnemonics
Instruction mnemonics are shown in lowercase bold.
italics

Italics indicate variable command parameters, for example, beetrx.

The book titles in the text are set in italics.
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15
An integer in decimal.
0x
the prefix to denote a hexadecimal number.
0b
The prefix to denote a binary number. Binary values of O and 1 are written without a
prefix.
n'H4000CA00
The n-bit hexadecimal number.
BLK_REG_NAME
The register names are all uppercase. The block mnemonic is prepended with an
underscore delimiter ().
BLK_REG[FIELD]
The fields within registers appear in brackets. For example, ESR[RLS] refers to the
Receive Last Slot field of the ESAI Status Register.
BLK_REG] =]
The bit number n within the BLK.REG register.
BLK_REG] 7]
The register bit ranges. The ranges are indicated by the left-most bit number / and the
right-most bit number r, separated by a colon (:). For example, ESR[15:0] refers to the
lower half word in the ESAI Status Register.
x, U
In some contexts, such as signal encodings, an unitalicized x indicates a "don't care" or
"uninitialized". The binary value can be 1 or 0.

An italicized x indicates an alphanumeric variable.
n,m

Italicized n or m represent integer variables.

Binary logic operator NOT.
&&
Binary logic operator AND.
I
Binary logic operator OR.
A or <O+>
Binary logic operator XOR. For example, A <O+> B.
|
Bit-wise OR. For example, 0b0001 | 0b1000 yields the value of Ob1001.
&

Bit-wise AND. For example, 0b0001 and Ob1000 yields the value of 0b0000.
{A,B}
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Concatenation, where the n-bit value A is prepended to the m-bit value B to form an (n
+m)-bit value. For example, {0, REGm [14:0]} yeilds a 16-bit value with O in the most
significant bit.
- or grey fill
Indicates a reserved bit field in a register. Although these bits can be written to with
ones or zeros, they always read zeros.
>>
Shift right logical one position.
<<
Shift left logical one position.
<=

Assignment.

Compare equal.
!:

Compare not equal.
Greater than.

Less than.

1.1.5 Register Access

1.1.5.1 Register Diagram Field Access Type Legend

This figure provides the interpretation of the notation used in the register diagrams for a
number of common field access types:

[ o
Reserved Reserved RW | Fq| Read-only Write-only Write 1 Read Self- Reserved
returns 1 returns 0 field field field | Fid toclear |wic toclear |Fid clear bit | Fig
on read on read

Figure 1-1. Register Field Conventions

NOTE
For reserved register fields, the software should mask off the
data in the field after a read (the software can't rely on the
contents of data read from a reserved field) and always write all
Zeros.
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1.1.5.2 Register Macro Usage

A common operation is to update one field without disturbing the contents of the
remaining fields in the register. Normally, this requires a read-modify-write (RMW)
operation, where the CPU reads the register, modifies the target field, then writes the
results back to the register. This is an expensive operation in terms of CPU cycles,
because of the initial register read.

To address this issue, some hardware registers are implemented as a group, including
registers that can be used to either set, clear, or toggle (SCT) individual bits of the
primary register. When writing to an SCT register, all the bits set to 1 perform the
associated operation on the primary register, while the bits set to O are not affected. The
SCT registers always read back 0, and should be considered write-only. The SCT
registers are not implemented if the primary register is read-only.

With this architecture, it is possible to update one or more fields using only register
writes. First, all bits of the target fields are cleared by a write to the associated clear
register, then the desired value of the target fields is written to the set register. This
sequence of two writes is referred to as a clear-set (CS) operation.

A CS operation does have one potential drawback. Whenever a field is modified, the
hardware sees a value of 0 before the final value is written. For most fields, passing
through the O state is not a problem. Nonetheless, this behavior is something to consider
when using a CS operation.

Also, a CS operation is not required for fields that are one-bit wide. While the CS
operation works in this case, it is more efficient to simply set or clear the target bit (that
is, one write instead of two). A simple set or clear operation is also atomic, while a CS
operation is not.

Note that not all macros for set, clear, or toggle (SCT) are atomic. For registers that do
not provide hardware support for this functionality, these macros are implemented as a
sequence of read-modify-write operations. When an atomic operation is required, the
developer should pay attention to this detail, because unexpected behavior might result if
an interrupt occurs in the middle of the critical section comprising the update sequence.

A set of SCT registers is offered for registers in many modules on this device, as
described in this manual. In a module memory map table, the suffix _SET, _CLR, or

_TOG is added to the base name of the register. For example, the
CCM_ANALOG_PLL_ARM register has three other registers called
CCM_ANALOG_PLL_ARM_SET, CCM_ANALOG_PLL_ARM_CLR, and
CCM_ANALOG_PLL_ARM_TOG.
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In the sub-section that describes one of these sets of registers, a short-hand convention is
used to denote that a register has the SCT register set. There is an italicized n appended to
the end of the short register name. Using the above example, the name used for this
register is CCM_ANALOG_PLL_ARMn=n. When you see this designation, there is a SCT
register set associated with the register, and you can verify this by checking it in the

memory map table. The address offset for each of these registers is given in the form of
the following example:

Address: 20C_8000h base + Oh offset + (4d x 1), where 1=0d to 3d

In this example, the address for each of the base registers and their three SCT registers
can be calculated as:

Register Address
CCM_ANALOG_PLL_ARM 20C_8000h
CCM_ANALOG_PLL_ARM_SET 20C_8004h
CCM_ANALOG_PLL_ARM_CLR 20c_8008h
CCM_ANALOG_PLL_ARM_TOG 20C_800Ch

1.1.6 Signal Conventions
_b, B

When appended to a signal name, this indicates that a signal is active-low.
NEG_ACTIVE

Overbar also denotes a negative active signal.
UPPERCASE

Package pin names, Block I/O signals.

lowercase

Lowercase is used to indicate internal signals.

1.1.7 Acronyms and Abbreviations

The table below contains acronyms and abbreviations used in this document.

Acronyms and Abbreviated Terms

Term Meaning
ADC Analog-to-Digital Converter
AHB Advanced High-performance Bus
AIPS Arm IP Bus
ALU Arithmetic Logic Unit

Table continues on the next page...
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Term Meaning
AMBA Advanced Microcontroller Bus Architecture
APB Advanced Peripheral Bus
ASRC Asynchronous Sample Rate Converter
AXI Advanced eXtensible Interface
BIST Built-In Self Test
CA/CM Arm Cortex-A/Cortex-M
CAAM Cryptographic Acceleration and Assurance Module
CAN Controller Area Network
CCM Clock Controller Module
CPU Central Processing Unit
Csl CMOS Sensor Interface
CSu Central Security Unit
CTI Cross Trigger Interface
D-cache Data cache
DAP Debug Access Port
DDR Double data rate
DMA Direct memory access
DPLL Digital phase-locked loop
DRAM Dynamic random access memory
ECC Error correcting codes
ECSPI Enhanced Configurable SPI
EDMA Enhanced Direct Memory Access
EIM External Interface Module
ENET Ethernet
EPIT Enhanced Periodic Interrupt Timer
EPROM Erasable Programmable Read-Only Memory
ETF Embedded Trace FIFO
ETM Embedded Trace Macrocell
FIFO First-In-First-Out
GIC General Interrupt Controller
GPC General Power Controller
GPIO General-Purpose 1/0
GPR General-Purpose Register
GPS Global Positioning System
GPT General-Purpose Timer
GPU Graphics Processing Unit
GPV Global Programmers View
HAB High-Assurance Boot
I-cache Instruction cache
12C or I2C Inter-Integrated Circuit
IC Integrated Circuit

Table continues on the next page...
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Term Meaning
IEEE Institute of Electrical and Electronics Engineers
IOMUX Input-Output Multiplexer
IP Intellectual Property
IrDA Infrared Data Association
JTAG Joint Test Action Group (a serial bus protocol usually used for test purposes)
LCDIF Liquid Crystal Display Interface
LDO Low-Dropout
LIFO Last-In-First-Out
LRU Least-Recently Used
LSB Least-Significant Byte
LUT Look-Up Table
LVDS Low Voltage Differential Signaling
MAC Medium Access Control
MCM Miscellaneous control Module
MMC Multimedia Card
MMDC Multi Mode DDR Controller
MSB Most-Significant Byte
MT/s Mega Transfers per second
OCRAM On-Chip Random-Access Memory
OCOTP On-Chip One-Time Programmable Controller
PCI Peripheral Component Interconnect
PCle PCI express
PCMCIA Personal Computer Memory Card International Association
PGC Power Gating Controller
PIC Programmable Interrupt Controller
PMU Power Management Unit
POR Power-On Reset
PSRAM Pseudo-Static Random Access Memory
PWM Pulse Width Modulation
PXP Pixel Pipeline
QoS Quality of Service
R2D Radians to Degrees
RISC Reduced Instruction Set Computing
ROM Read-Only Memory
ROMCP ROM Controller with Patch
RTOS Real-Time Operating System
Rx Receive
SAl Synchronous Audio Interface
SCU Snoop Control Unit
SD Secure Digital
SDIO Secure Digital Input/Output

Table continues on the next page...
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Term Meaning
SDLC Synchronous Data Link Control
SDMA Smart DMA
SIM Subscriber Identification Module
SNVS Secure Non-Volatile Storage
SoC System-on-Chip
SPBA Shared Peripheral Bus Arbiter
SPDIF Sony Phillips Digital Interface
SPI Serial Peripheral Interface
SRAM Static Random-Access Memory
SRC System Reset Controller
TFT Thin-Film Transistor
TPIU Trace Port Interface
TSGEN Time Stamp Generator
Tx Transmit
TZASC TrustZone Address Space Controller
UART Universal Asynchronous Receiver/Transmitter
uSB Universal Serial Bus
USDHC Ultra Secured Digital Host Controller
WDOG Watchdog
WLAN Wireless Local Area Network
WXGA Wide Extended Graphics Array

1.2 Introduction

This chapter introduces the architecture of the i.MX 6Dual/6Quad Multimedia
Applications Processors. The 1.MX 6Dual/6Quad processors represent NXP's latest
achievement in integrated multimedia applications processors.

It is part of a growing i.MX family of multimedia-focused products, offering high-
performance processing optimized for the lowest power consumption.

1.3 Target Applications

The 1.MX 6Dual/6Quad applications processor is tailored for use in multimedia-centric
smart mobile devices, driver information systems including infotainment and graphical
instrument clusters, and portable medical devices.
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The architecture's flexibility enables it to be used in a wide variety of general embedded
applications. The 1.MX 6Dual/6Quad processor provides all interfaces necessary to
connect peripherals such as WLAN, Bluetooth™, GPS, camera sensors, and multiple
displays.

1.4 Features

The 1.MX 6Dual/6Quad Application Processor (AP) is based on the ARM Cortex A9
MPCore" Platform, which has the following features:

« ARM Cortex A9 MPCore "Dual or Quad core CPU configurations (with TrustZone)
* Symmetric CPU configuration where each CPU includes:

e 32 Kbyte L1 Instruction Cache

e 32 Kbyte L1 Data Cache

* Private Timer and Watchdog

* Cortex-A9 NEON MPE (Media Processing Engine) Co-processor.

The ARM Cortex A9 MPCore" complex includes:

* General Interrupt Controller (GIC) with 128 interrupt support
* Global Timer
* Snoop Control Unit (SCU)
* 1 Megabyte unified L2 cache shared by all CPU cores (Dual or Quad)
» Two Master AXI (64-bit) bus interfaces output of L2 cache
* NEON MPE coprocessor
» SIMD Media Processing Architecture
e NEON register file with 32x64-bit general-purpose registers
* NEON Integer execute pipeline (ALU, Shift, MAC)
e NEON dual, single-precision floating point execute pipeline (FADD, FMUL)
e NEON load/store and permute pipeline
* Supports single and double-precision add, subtract, multiply, divide, multiply
and accumulate, and square root operations as described in the ARM VFPv3
architecture.
* Provides conversions between 16-bit, 32-bit and 64-bit floating-point formats
and ARM integer word formats

The 1.MX 6Dual/6Quad processor makes use of dedicated HW accelerators in order to
meet the targeted multimedia performance. The use of HW accelerators is a key factor in
obtaining high performance at low power consumption numbers, while keeping the CPU
core relatively free to perform other tasks.

The 1.MX 6Dual/6Quad processor incorporates the following hardware accelerators:
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e VPU -Video Processing Unit
* Two IPUv3H-Image Processing Unit (version 3H)
* GPU3Dv4 - 3D/2D Graphics Processing Unit (OpenGL ES 2.0), version 4
e GPU2DvV2 - 2D Graphics Processing Unit (BitBlt)
* GPU VG - OpenVG 1.1 Graphics Processing Unit
e ASRC - Asynchronous Sample Rate Converter

Security functions are enabled and accelerated by the following hardware:

* ARM TrustZone including the TZ architecture (separation of interrupts, memory
mapping, etc.)

* SJC- System JTAG Controller. Protecting JTAG from debug port attacks by
regulating or blocking the access to the system debug features

* CAAM - Cryptographic Acceleration and Assurance Module, incorporating 16KB
secure RAM

* SNVS - Secure Non-Volatile Storage, including Secure Real Time Clock

e CSU - Central Security Unit. Configured during boot and by e-fuses, and will
determine the security level operation mode as well as the TZ policy

* A-HAB-Advanced High Assurance Boot - HABv4 with the next embedded
enhancements: SHA-256, 2048 bit RSA key, version control mechanism, warm boot,
CSU and TZ initialization

The memory system consists of the following levels:

* Level 1 Cache - 32KB Instruction, 32KB Data cache per each core.
* Level 2 Cache - Unified instruction and data (1MByte)
¢ On-Chip Memory

* Boot ROM, including HAB (96 KB)

* Internal multimedia / shared, fast access RAM (256 KByte)

* Secure/non-secure RAM (16 KB)

The chip enables the following interfaces to external devices (some of them are muxed
and not available simultaneously):

e Hard Disk Drives
* SATA 11, 3.0 Gbps
 Displays
 Five interfaces available. Total raw pixel rate of all interfaces is up to 532
Mpixels/sec, 24 bpp (266 Mpixels/sec per each IPU). Up to four interfaces may
be active at once.
» Two parallel 24-bit display ports - up to 220 Mpixels/sec each (e.g. WUXGA+
@ 60Hz), or dual HD1080 + WXGA @ 60Hz.
* LVDS serial ports: One port up to 170 Mpixels/sec (e.g. WUXGA at 60 Hz) or
two ports up to 85 MP/sec each
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 HDMI 1.4 port
* MIPI/DSI, 2 lanes @ 1 Gbps
e Camera sensors

 Up to three interfaces may be active at once

« Two parallel camera ports (up to 20-bit, up to 240MHz peak! each).

» MIPI CSI-2 / Parallel port, supporting from 80 Mbps up to 1 Gbps speed per data
lane. The CSI-2 Receiver core can manage one clock lane and up to 4 data lanes.
There are 4 lanes in 1.MX 6Dual/6Quad.

* Expansion cards

* Four SD/MMC/SDIO Controllers:

 Fully compliant with MMC command/response sets and Physical Layer as
defined in the Multimedia Card System Specification, v4.2/4.3/4.4/4.41
including high-capacity (size > 2GB) cards HC MMC. HW reset as specified for
eMMC cards is supported at ports #3 and #4 only.

* Fully compliant with SD command/response sets and Physical Layer as defined
in the SD Memory Card Specifications, v3.0 including extended-capacity SDHC
cards up to 32 GB.

* Fully compliant with SDIO command/response sets and interrupt/read-wait
mode as defined in the SDIO Card Specification, Part E1, v1.10

* Fully compliant with SD Card Specification, Part A2, SD Host Controller
Standard Specification, v2.00

 Supports:

* 1-bit or 4-bit transfer mode specifications for SD and SDIO cards up to
UHS-I SDR104 mode (104MB/s max)

* 1-bit, 4-bit, or 8-bit transfer mode specifications for MMC cards up to
52MHz in both SDR and DDR modes (104MB/s max)

* Instances #1 and #2 are primarily intended to serve as external slots or interfaces
to on-board SDIO devices

* Instances #3 and #4 are primarily intended to serve as interfaces to embedded
MMC memory or interfaces to on-board SDIO devices

 All ports can work with 1.8V and 3.3V cards. There are two completely
independent IO power domains for Ports #1 and #2.

» External memory interfaces

* 16/32/64-bit DDR3-1066, DDR3L-1066 and 1 /2 LPDDR2-1066 channels

» 8-bit NAND-Flash, including support for Raw MLC/SLC, 2,4,8KB page size (up
to 4x devices), BA-NAND, PBA-NAND, LBA-NAND, OneNAND™ and
others. BCH ECC up to 40-bit.

* 16-bit Nor Flash. All WEIMv2 pins are muxed on other interfaces.

* 16-bit PSRAM, Cellular RAM.

1. The peak value of 240MHz is based on IPU capability and applies to internal sources such as CSI-2. Using
parallel input is subject to 10 cell timing capability and board design signal timing constraints. The actual
frequency is expected to be lower. Final frequency will be determined by IC characterization.
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 USB
» High Speed (HS) USB 2.0 OTG (Up to 480 Mbps), with integrated HS USB Phy
* Three USB 2.0 (480 Mbps) hosts:
e HS host, with integrated HS Phy.
* Two HS host, with integrated HS-IC USB (High Speed Inter-Chip USB)
Phy.
* Low Power modes

The 1.MX 6Dual/6Quad integrates advanced power management unit and controllers:

* PMU, including LDO supplies for on-chip resources
e Temperature Sensor for monitoring the die temperature
* Supporting DVFS techniques for low power modes
* Uses SW State Retention, and Power Gating for ARM and MPE
* Support for various levels of system power modes
* Flexible clock gating control scheme
* Expansion PCI Express port (PCle) v2.0 one lane
e PCI express (Gen 2.0) dual mode complex supporting Root complex operations
and Endpoint operations. x1 PHY configuration.
* Miscellaneous IPs and interfaces:
e Three SSI's that support I2S/AC97, up to 1.4 Mbps each
* Enhanced Serial Audio Interface (ESAI), up to 1.4 Mbps each channel
* Five UART, up to 4.0 Mbps each
* Providing RS232 interface
* Supporting 9-bit RS485 multidrop mode
* One of the five supports 8-wire (uartl) while the other four support 4-wire.
(Due to SoC IOMUX limitation, as all UART IP are identical).
* Five eCSPI (Enhanced CSPI). Using chip selects to support multiple peripherals.
* Three I12C, supports 400 Kbps
 Gigabit Ethernet Controller (IEEE1588 compliant), 1Gbps/10/100 Mbps
* Four Pulse Width Modulators (PWM)
System JTAG Controller (SJC)
GPIO with interrupt capabilities
8x8 Key Pad Port (KPP)
Sony Philips Digital Interface (SPDIF), Rx and Tx
* Two Controller Area Network (FlexCAN), 1 Mbps each
* Two Watchdog timers (WDOG)
e Audio MUX (AUDMUX)
* MLB (MedialLB) provides interface to MOST Networks (MOST25 , MOSTS0 ,
MOST150) with DTCP cipher accelerator
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1.5 Architectural Overview

This section contains details about the chip architecture.

1.5.1 Block Diagram

A simplified block diagram is provided in the following section.

1.5.1.1 Simplified Block Diagram

A high-level block diagram is shown in the following figure. This diagram provides a
view of the chip's major sub-systems (processor domains, shared peripherals domain, and
memories) and logical connectivity.
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Figure 1-2. Simplified block diagram

1.5.2 Architectural Partitioning
Architecture supports processing-intensive tasks in the following ways:

* ARM Cortex A9 MPCore™ Platform provides hardware features for:
* Operating System
» User applications (including control over hardware accelerators and non-
accelerated functions)
* TrustZone applications

i.MX 6Dual/6Quad Applications Processor Reference Manual, Rev. 6, 05/2020
NXP Semiconductors 37




A
Architectural Overview
e Smart DMA enables data transfer between non-mastering peripherals and external or
internal memories
» System Control is supported via:
* Clock Control Module (CCM)
* Eight PLLs and two PFDs
* XTALOSC- 24 MHz Crystal oscillator source support
e OSC32KHz - 32.768 Hz Crystal oscillator source support
» System Reset Controller (SRC)
e General Power Controller (GPC)
e Temperature Sensor for monitoring and alarming on high temperature situations.
e Multimedia is supported with:
* Two independent Image Processing Units-IPUv3H
» Connectivity to displays and controllers (Parallel, LVDS, MIPI, HDMI),
cameras (parallel, MIPI).
 Display Processing: video/graphics combining, image enhancement
* Image conversions: resizing, rotation/inversion, color conversion, de-
interlacing
» Synchronization and control capabilities, allowing autonomous operation
 Video Processing Unit (VPU), supports various decoding/encoding formats in
HW, up to 1080p plus SD 30 fps decoding (H.264, VC1, RV 10, DivX, etc.), and
up to 1080p 30 fps encoding (H.264, etc.).
 Graphics Processing Unit (GPU3Dv4) graphics processing compliant with the
following:
* OpenGL ES 1.1 and 2.0 including extensions.
* OpenVG 1.1
* Windows Direct3D
e OpenCL EP
* Graphics Processing Unit (GPU2Dv2)
» Vector graphics processing unit (GPU2Dv?2):
» Real-time hardware curve tesselation of lines, quadratic and cubic Bezier
curves
e 16x Line Anti-aliasing
* OpenVG 1.1 support
e Vector Drawing functions
e Audio
 Audio codecs are provided by SW, which runs on ARM core, supporting
(but not limited to) MP3, WMA, AAC, HE-AAC and Prol0
e 3x SSIs
* ESAI
* SPDIF Tx/Rx
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* Audmux
* Audio sample rate conversion accelerator (ASRC)
* Security is supported by:
* High Assurance Boot (HAB4) System
* ARM TrustZone (TZ) Trusted Execution environment
* DDR Memory secure region protection by TrustZone Address Space Controller
* On-chip RAM (OCRAM) single region TrustZone protection
* Peripheral access policy control, using Central Security Unit (CSU)
* One-Time Programmable (OTP) electrical fuse array (Total of 3840-bit e-fuses)
via the On-chip electrical fuse controller (OCOTP_CTRL)
* CAAM and SNVS security architecture, providing:
* 16 KB Secure RAM
* Secure Real Time Counters
* Security State Controller
* Encryption and Hashing functions, Random Number Generator (RNG)
 Security Violation/Tamper Detection & Reporting
* System JTAG controller (SJC)
* Secure Real Time Clock (SRTC)
* TrustZone Watchdog (TZ WDOG)
» Connectivity peripherals, timers and External Memory Interfaces:
* Embedded DMAs
e 3.3V IO voltage for seamless integration
* Four USB 2.0 ports, including four PHYs: 2x HS-USB (OTG) and 2x HS-IC
USB integrated PHY's
e Memory, 1066 MT/s per Line, supports LP-DDR?2 (2x16, 2x32, 2x32 interleaved
mode - x64), DDR3 (x16/x32/x64) and DDR3L (x16/x32/x64)
* Nand-Flash (MLC up to 40-bit ECC) and NOR Flash memory interface via
GPMI Nand-Flash controller
* Timers: 2xEPIT, GPT and two Watch Dog timers (one of which is used for TZ),
in addition to the timers and watchdog timers integrated within the ARM Cortex
A9 MPCore™ platform.
* Miscellaneous connectivity support - SATA, PCle, FLEXCAN, MLB,
MMC/SD, 12C, SPI, UART, PWM and Keypad interface

1.5.3 Endianness Support
The chip supports only the Little Endian mode.
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1.5.4 Memory Interfaces
The chip DDR controller supports these memory interfaces:

e LP-DDR2-1066, 1 or 2 32-bit channels 532-MHz clock.
 DDR3/DDR3L 32/64-bit, 532-MHz clock.

NAND flash controller supports the following:

* Eight NAND flash buses

* Configurable page size of 2 KB, 4 KB, or 8§ KB

* Configurable spare area per page of up to 512 B

» Supports interleaved accesses to up to eight NAND devices

» Legacy raw SLC-type and MLC-type devices

* Supports up to 40-bit ECC by the hardware BCH ECC accelerator, capable of 200
MB/s encode/decode rate

* ONFI2.2-compliant

* Timing modes 0-5 for both the asynchronous and synchronous I/F. A
synchronous clock rate of up to 100 MHz with a data rate of up to 200 MB/s.

* Vendor-specific devices: BA-NAND (Micron), PBA-NAND and LBA-NAND
(Toshiba), E2-NAND (Hynix), EF-NAND (Samsung), Samsung's "Toggle-mode"
NAND (clock rate of up to 66 MHz and 80 MHz, with a data rate of up to 133 MB/s
and 160 MB/s respectively)

The EIM block provides an interface for SRAM and PSRAM, and a 16/8-bit NOR flash.
All EIM pins are muxed on other interfaces.
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Memory Maps

2.1 Memory system overview
This section introduces the memory architecture of the chip.
NOTE

Accessing the reserved memory regions can result in
unpredictable behavior.

2.2 Arm Platform Memory Map

The chip memory map has been provided in the following tables. The mapping of the
DDR memory address space can be configured by software or hardware fuses, depending
on the memory device type (LPDDR2/DDR2/DDR3) and the selected interleaving/non-

interleaving scheme.
A combined memory map (of both the 2x32 and x64) is shown in this table:

Table 2-1. System memory map

Start address End address Size Description
1000_0000 FFFF_FFFF 3840 MB MMDC—DDR Controller. See DDR mapping to MMDC
controller ports.
0800_0000 OFFF_FFFF 128 MB EIM—(NOR/SRAM)
02A0_0000 02DF_FFFF 4 MB IPU-2
0260_0000 029F_FFFF 4 MB IPU-1
0220_C000 023F_FFFF 2 MB Reserved
0220_8000 0220_BFFF 16 KB MIPI_HSI
0220_4000 0220_7FFF 16 KB OpenVG (GC355)
0220_0000 0220_3FFF 16 KB SATA
0210_0000 021F_FFFF 1 MB Peripheral IPs via AIPS-2. See Table 2-3.

Table continues on the next page...
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Table 2-1. System memory map (continued)

Start address End address Size Description
0200_0000 020F_FFFF 1 MB Peripheral IPs via AIPS-1. See Table 2-2.
01FF_CO000 01FF_FFFF 16 KB PCle registers
0100_0000 01FF_BFFF 16368 KB PCle
00D0_0000 O00FF_FFFF 3072 KB Reserved
00C0_0000 00CF_FFFF 1 MB GPV_1 PL301 (fast1)
00B0_0000 00BF_FFFF 1 MB GPV_0 PL301 (fast2) configuration port
00A0_3000 00AF_FFFF 1012 KB Reserved
00A0_2000 00AO_2FFF 4 KB PL310 (L2 cache controller)
00A0_0000 00AO_1FFF 8 KB ARM MP
0000—O00FCh SCU registers
0100—O01FFh Interrupt controller interfaces
0200—02FFh Gilobal timer
0300—05FFh Reserved
0600—06FFh Private timers and watchdogs
0700—0FFFh Reserved
1000—1FFFh Interrupt distributor

0094_0000 009F_FFFF 0.75 MB OCRAM aliased

0090_0000 0093_FFFF 0.25 MB OCRAM 256 KB

0080_0000 008F_FFFF 1 MB GPV_4 PL301 (fast3) configuration port

0040_0000 007F_FFFF 4 MB Reserved

0030_0000 003F_FFFF 1 MB GPV_3 PL301 (per2) configuration port

0020_0000 002F_FFFF 1 MB GPV_2 PL301 (per1) configuration port

0013_C000 001F_FFFF 784 KB Reserved

0013_8000 0013_BFFF 16 KB DTCP

0013_4000 0013_7FFF 16 KB GPU 2D (GC320)

0013_0000 0013_3FFF 16 KB GPU 3D

0012_9000 0012_FFFF 28 KB Reserved

0012_0000 0012_8FFF 36 KB HDMI

0011_8000 0011_FFFF 32 KB Reserved

0011_4000 0011_7FFF 16 KB BCH

0011_2000 0011_3FFF 8 KB GPMI

0011_0000 0011_1FFF 8 KB APBH-Bridge-DMA

0010_4000 0010_FFFF 48 KB Reserved

0010_0000 0010_3FFF 16 KB CAAM (16 KB secure RAM)

0001_8000 000F_FFFF 928 KB Reserved

0000_0000 0001_7FFF 96 KB Boot ROM (ROMCP)

The table below shows the Arm IP Bus (AIPS) detailed memory map.
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Table 2-2. AIPS-1 memory map

Start Address End Address Region NIC Port Size
020F_C000 020F_FFFF AIPS-1 Reserved 16 KB
020F_8000 020F_BFFF Reserved 16 KB
020F_4000 020F_7FFF Reserved 16 KB
020F_0000 020F_3FFF Reserved 16 KB
020E_C000 020E_FFFF SDMA 16 KB
020E_8000 020E_BFFF DCIC2 16 KB
020E_4000 020E_7FFF DCIC1 16 KB
020E_0000 020E_3FFF IOMUXC 16 KB
020D_C2C0 020D_FFFF Reserved 15680 B
020D_C2A0 020D_C2BF PGC_ARM 32B
020D_C280 020D_C29F Reserved 32B
020D_C260 020D_C27F PGC_PU 32B
020D_C000 020D_C25F GPC 608 B
020D_8000 020D_BFFF SRC 16 KB
020D_4000 020D_7FFF EPIT2 16 KB
020D_0000 020D_3FFF EPIT1 16 KB
020C_C000 020C_FFFF SNVS_HP 16 KB
020C_B000 020C_BFFF Reserved 4 KB
020C_A000 020C_AFFF USBPHY2 4 KB
020C_9000 020C_9FFF USBPHY1 4 KB
020C_8000 020C_8FFF ANALOG: (PLLs, PFDs, |4 KB

Regulators, LDOs,

Temp Sensor)
020C_4000 020C_7FFF CCM 16 KB
020C_0000 020C_3FFF WDOG2 16 KB
020B_C000 020B_FFFF WDOGH1 16 KB
020B_8000 020B_BFFF KPP 16 KB
020B_4000 020B_7FFF GPIO7 16 KB
020B_0000 020B_3FFF GPIO6 16 KB
020A_C000 020A_FFFF GPIO5 16 KB
020A_8000 020A_BFFF GPIO4 16 KB
020A_4000 020A_7FFF GPIO3 16 KB
020A_0000 020A_3FFF GPI02 16 KB
0209_C000 0209_FFFF GPIO1 16 KB
0209_8000 0209_BFFF GPT 16 KB
0209_4000 0209_7FFF CAN2 16 KB
0209_0000 0209_3FFF AIPS-1 CANT1 16 KB
0208_C000 0208_FFFF PWM4 16 KB
0208_8000 0208_BFFF PWM3 16 KB
0208_4000 0208_7FFF PWM2 16 KB

Table continues on the next page...
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Table 2-2. AIPS-1 memory map (continued)

Start Address End Address Region NIC Port Size
0208_0000 0208_3FFF PWM1 16 KB
0207_C000 0207_FFFF AIPS-1 Configuration 16 KB
0204_0000 0207_BFFF AIPS-1 VPU 240 KB
0203_C000 0203_FFFF SPBA 16 KB
0203_8000 0203_BFFF Reserved for SDMA 16 KB

internal registers
0203_4000 0203_7FFF ASRC 16 KB
0203_0000 0203_3FFF SSI3 16 KB
0202_C000 0202_FFFF SSI2 16 KB
0202_8000 0202_BFFF SSH 16 KB
0202_4000 0202_7FFF ESAI 16 KB
0202_0000 0202_3FFF UARTH1 16 KB

AIPS-1 (via SPBA)

0201_C000 0201_FFFF Glob,Module ENABLE Reserved for SDMA 16 KB

internal registers
0201_8000 0201_BFFF eCSPI5 16 KB
0201_4000 0201_7FFF eCSPI4 16 KB
0201_0000 0201_3FFF eCSPI3 16 KB
0200_C000 0200_FFFF eCSPI2 16 KB
0200_8000 0200_BFFF eCSPI1 16 KB
0200_4000 0200_7FFF SPDIF 16 KB
0200_0000 0200_3FFF Reserved for SDMA 16 KB

internal registers
The table below shows the AIPS-2 detailed memory map.

Table 2-3. AIPS-2 memory map
Start Address End Address Region Allocation Size

021F_C000 021F_FFFF Reserved 16 KB
021F_8000 021F_BFFF Reserved 16 KB
021F_4000 021F_7FFF UART5 16 KB
021F_0000 021F_3FFF UART4 16 KB
021E_CO000 021E_FFFF UART3 16 KB
021E_8000 021E_BFFF UART2 16 KB
021E_4000 021E_7FFF AIPS-2 VDOA 16 KB
021E_0000 021E_3FFF MIPI (DSI port) 16 KB
021D_C000 021D_FFFF MIPI (CSI port) 16 KB
021D_8000 021D_BFFF AUDMUX 16 KB
021D_4000 021D_7FFF TZASC2 16 KB
021D_0000 021D_3FFF TZASCAH 16 KB
021C_C000 Reserved

Table continues on the next page...
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Table 2-3. AIPS-2 memory map (continued)

Start Address End Address Region Allocation Size
021C_8000 Reserved
021C_4000 021C_7FFF Reserved
021C_0000 021C_3FFF Csu 16 KB
021B_C000 021B_FFFF OCOTP_CTRL 16 KB
021B_8000 021B_BFFF EIM 16 KB
021B_4000 021B_7FFF MMDC (port 1) 16 KB
021B_0000 021B_3FFF MMDC 16 KB
021A_C000 021A_FFFF ROMCP 16 KB
021A_8000 021A_BFFF 12C3 16 KB
021A_4000 021A_7FFF 12C2 16 KB
021A_0000 021A_3FFF 12C1 16 KB
0219_C000 0219_FFFF uSDHC4 16 KB
0219_8000 0219_BFFF uSDHC3 16 KB
0219_4000 0219_7FFF uSDHC2 16 KB
0219_0000 0219_3FFF uSDHC1 16 KB
0218_C000 0218_FFFF AIPS-2 MLB150 16 KB
0218_8000 0218_BFFF ENET 16 KB
0218_4000 0218_7FFF USBOHS (USB) 16 KB
0218_0000 0218_3FFF Reserved 16 KB
0217_C000 0217_FFFF AIPS-2 configuration 16 KB
0216_1000 0217_BFFF Arm Cortex A9 MPCore | 108 KB
Platform—Reserved
0214_0000 0216_OFFF Arm Cortex A9 MPCore | 132 KB (See Table 2-4)
platform/DAP
0211_0000 0213_FFFF Reserved 192 KB
0210_0000 0210_FFFF CAAM 64 KB

The table below shows the Debug Access Port (DAP) detailed memory map.

Table 2-4. DAP memory map

Start Address End Address Region Allocation Size
0216_0000 0216_OFFF Platform Control 4 KB
0215_F000 0215_FFFF PTM3 4 KB
0215_E000 0215_EFFF PTM2 4 KB
0215_D000 0215_DFFF Arm Cortex A9 [pT4 4 KB

MPCore
0215_C000 0215_CFFF Platform, DAP  |PTMO 4 KB
0215_B000 0215_BFFF CTI3 4 KB
0215_A000 0215_AFFF CTI2 4 KB
0215_9000 0215_9FFF cTH 4 KB
Table continues on the next page...
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Table 2-4. DAP memory map (continued)

Start Address End Address Region Allocation Size
0215_8000 0215_8FFF CTIO 4 KB
0215_7000 0215_7FFF CPU3 PMU 4 KB
0215_6000 0215_6FFF CPUS3 Debug i/f 4 KB
0215_5000 0215_5FFF CPU2 PMU 4 KB
0215_4000 0215_4FFF CPU2 Debug i/f 4 KB
0215_3000 0215_3FFF CPU1 PMU 4 KB
0215_2000 0215_2FFF CPU1 Debug i/f 4 KB
0215_1000 0215_1FFF CPUO PMU 4 KB
0215_0000 0215_OFFF CPUO Debug i/f 4 KB
0214_F000 0214_FFFF CA9-INTEG 4 KB
0214_5000 0214_EFFF Reserved 40 KB
0214_4000 0214_4FFF FUNNEL 4 KB
0214_3000 0214_3FFF TPIU 4 KB
0214_2000 0214_2FFF ext. CTI 4 KB
0214_1000 0214_1FFF ETB 4 KB
0214_0000 0214_0FFF DAP ROM Table 4 KB

NOTE
Accessing the reserved memory regions can result in
unpredictable behavior.

2.3 DDR mapping to MMDC controller ports

The following table lists the various DDR configuration modes and how each mode is
mapped to the DDR channels.

bit), Interleaved
mapping (LPDDR2) 1

Memory Mapping DDR Memory Start Address End Address Total Size MMDC channel/ports
Mode Map Config[1:0]
fuse value
X32/X64-bit, fixed ‘00’ 1000_0000 FFFF_FFFF 3840 MB MMDC #0
mapping
Dual-channel (2x 32- ‘01’ 8000_0000 FFFF_FFFF 2048 VB MMDC #0
bit), Fixed mapping 1 7FFF_FFFF 1792 MB MMDC #1
(LPDDR2) 000_0000 _ 9 C
Dual channel (2x 32- 10 1000_0000 FFFF_FFFF 3840 MB MMDC #0 , MMDC #1

(interleaved data)

lllegal

111|

1. In the 4KB interleaving mode the system bus maps each consecutive 4KB region to a 4KB region in the other MMDC port,

such that "odd" 4KB spaces are mapped to MMDCO, and "even" 4KB regions mapped to MMDC1.
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2.4 DMA memory map

The Smart DMA memory map is shown in the following table.
Table 2-5. SDMA peripheral memory map

Peripheral Base address Size
Reserved for SDMA internal memory 0x0000 4 KB
SPDIF 0x1000 4 KB
eCSPI1 0x2000 4 KB
eCSPI2 0x3000 4 KB
eCSPI3 0x4000 4 KB
eCSPI4 0x5000 4 KB
eCSPI5 0x6000 4 KB
Reserved for SDMA internal registers 0x7000 4 KB
UART1 0x8000 4 KB
ESAI 0x9000 4 KB
SSH 0xA000 4 KB
SSI2 0xB000 4 KB
SSI3 0xC000 4 KB
ASRC 0xD000 4 KB
Reserved 0xE000 4 KB
SPBA Registers 0xFO00 4 KB
NOTE

Accessing the reserved memory regions can result in an
unpredictable behavior.
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Chapter 3
Interrupts and DMA Events

3.1 Overview

This section describes the assignments of interrupts from the Arm domain in Cortex A9
interruptsand from the DMA events in SDMA event mapping.

3.2 Cortex A9 interrupts

The Global Interrupt Controller (GIC) collects up to 128 interrupt requests from all chip
sources and provides an interface to the Cortex A9 CPU cores. The first 32 interrupts are
private to the CPUs' interface. These interrupts are not included in the table below. All
interrupts besides those private to the CPU are hooked up to the GPC.

Each interrupt can be configured as a normal or a secure interrupt. Software force
registers and software priority masking are also supported. This table describes the Arm
Cortex A9 interrupt sources:

Table 3-1. Arm Cortex A9 domain interrupt summary

IRQ Interrupt Interrupt Description
Source

32 IOMUXC General-Purpose Register 1 from IOMUXC. Used to notify the cores on the exception
condition while booting.

33 DAP Debug Access Port interrupt request

34 SDMA SDMA interrupt request from all channels

35 VPU JPEG codec interrupt request

36 SNVS PMIC power off request

37 IPU IPU error interrupt request

38 IPUA IPU1 sync interrupt request

39 IPU2 IPU2 error interrupt request

40 IPU2 IPU2 sync interrupt request

Table continues on the next page...
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Table 3-1. Arm Cortex A9 domain interrupt summary (continued)
IRQ Interrupt Interrupt Description
Source
4 GPU3D GPUS3D interrupt request
42 R2D GPU2D R2D GPU2D general interrupt request
43 V2D GPU2D V2D GPU2D(OpenVG@G) general interrupt request
44 VPU VPU interrupt request
45 APBH-Bridge-DMA | Logical OR of APBH-Bridge-DMA channels 0-3 completion and error interrupts
46 EIM EIM interrupt request
47 BCH BCH operation complete interrupt
48 GPMI GPMI operation timeout error interrupt
49 DTCP DTCP interrupt request
50 VDOA Logical OR of VDOA interrupt requests
51 SNVS SRTC consolidated interrupt
52 SNVS SRTC security interrupt
53 CSuU CSU interrupt request 1. Indicates to the processor that one or more alarm inputs were
asserted.
54 uSDHC1 uSDHC1 (Enhanced SDHC) interrupt request
55 uSDHC2 uSDHC2 (Enhanced SDHC) interrupt request
56 uSDHC3 uSDHC3 (Enhanced SDHC) interrupt request
57 uSDHC4 uSDHC4 (Enhanced SDHC) interrupt request
58 UARTA1 UART1 interrupt request
59 UART2 UART2 interrupt request
60 UART3 UARTS interrupt request
61 UART4 UART4 interrupt request
62 UART5 UARTS interrupt request
63 eCSPI1 eCSPI1 interrupt request
64 eCSPI2 eCSPI2 interrupt request
65 eCSPI3 eCSPI3 interrupt request
66 eCSPI4 eCSPI4 interrupt request
67 eCSPI5 eCSPI5 interrupt request
68 12C1 12C1 interrupt request
69 12C2 12C2 interrupt request
70 12C3 12C3 interrupt request
71 SATA SATA interrupt request
72 uSB USB Host 1 interrupt request
73 USB USB Host 2 interrupt request
74 uUSB USB Host 3 interrupt request
75 USB USB OTG interrupt request
76 USB_PHY UTMIO interrupt request
77 USB_PHY UTMIT interrupt request
78 SSi SSI1 interrupt request
Table continues on the next page...
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Table 3-1. Arm Cortex A9 domain interrupt summary (continued)

IRQ Interrupt Interrupt Description
Source
79 SSI2 SSI2 interrupt request
80 SSI3 SSI3 interrupt request
81 Temperature Monitor | Temperature Sensor (temperature greater than threshold) interrupt request
82 ASRC ASRC interrupt request
83 ESAI ESAI interrupt request
84 SPDIF SPDIF interrupt
85 MLB150 MLB error interrupt request
86 PMU Brownout of the 1.1, 2.5, and 3.0 analog regulators occurred.
87 GPT Logical OR of GPT rollover interrupt line, input capture 1 and 2 lines, output compare 1, 2,
and 3 interrupt lines
88 EPITA EPIT1 output compare interrupt
89 EPIT2 EPIT2 output compare interrupt
90 GPIO1 INT7 interrupt request
91 GPIOA INT6 interrupt request
92 GPIOA INT5 interrupt request
93 GPIO1 INT4 interrupt request
94 GPIOA INT3 interrupt request
95 GPIO1 INT2 interrupt request
96 GPIOA INT1 interrupt request
97 GPIO1 INTO interrupt request
98 GPIO1 Combined interrupt indication for GPIO1 signals 0 - 15
99 GPIO1 Combined interrupt indication for GPIO1 signals 16 - 31
100 GPIO2 Combined interrupt indication for GPIO2 signals 0 - 15
101 GPIO2 Combined interrupt indication for GPIO2 signals 16 - 31
102 GPIO3 Combined interrupt indication for GPIO3 signals 0 - 15
103 GPIO3 Combined interrupt indication for GPIO3 signals 16 - 31
104 GPIO4 Combined interrupt indication for GPIO4 signals 0 - 15
105 GPIO4 Combined interrupt indication for GP1O4 signals 16 - 31
106 GPIO5 Combined interrupt indication for GPIO5 signals 0 - 15
107 GPIO5 Combined interrupt indication for GPIO5 signals 16 - 31
108 GPIO6 Combined interrupt indication for GPIO6 signals 0 - 15
109 GPIO6 Combined interrupt indication for GPIO6 signals 16 - 31
110 GPIO7 Combined interrupt indication for GPIO7 signals 0 - 15
111 GPIO7 Combined interrupt indication for GPIO7 signals 16 - 31
112 WDOGH1 WDOGH1 timer reset interrupt request
113 WDOG2 WDOG2 timer reset interrupt request
114 KPP Key Pad interrupt request
115 PWM1 Cumulative interrupt line for PWM1. Logical OR of rollover, compare, and FIFO waterlevel
crossing interrupts.

Table continues on the next page...
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Table 3-1. Arm Cortex A9 domain interrupt summary (continued)
IRQ Interrupt Interrupt Description
Source

116 PWM2 Cumulative interrupt line for PWM2. Logical OR of rollover, compare, and FIFO waterlevel
crossing interrupts.

117 PWM3 Cumulative interrupt line for PWMS3. Logical OR of rollover, compare, and FIFO waterlevel
crossing interrupts.

118 PWM4 Cumulative interrupt line for PWM4. Logical OR of rollover, compare, and FIFO waterlevel
crossing interrupts.

119 CCM CCM interrupt request 1

120 CCM CCM interrupt request 2

121 GPC GPC interrupt request 1

122 Reserved Reserved

123 SRC SRC interrupt request

124 CPU L2 interrupt request

125 CPU Parity Check error interrupt request

126 CPU Performance Unit interrupt

127 CPU CTI trigger outputs interrupt

128 SRC Combined CPU WDOG interrupts (4x) out of SRC

129 Reserved Reserved

130 Reserved Reserved

131 Reserved Reserved

132 MIPI_CSI CSl interrupt request 1

133 MIPI_CSI CSl interrupt request 2

134 MIPI_DSI DSl interrupt request

135 MIPI_HSI HSI interrupt request

136 SJC SJC interrupt from the General-Purpose register

137 CAAM CAAM job ring 0 interrupt

138 CAAM CAAM job ring 1 interrupt

139 Reserved Reserved

140 ASC1 ASC1 interrupt request

141 ASC2 ASC2 interrupt request

142 FLEXCAN1 FLEXCAN1 combined interrupt. Logical OR of ini_int_busoff, ini_int_error, ipi_int_mbor,
ipi_int_rxwarning, ipi_int_txwarning and ipi_int_wakein.
Combined interrupt of ini_int_busoff,ini_int_error,ipi_int_mbor,ipi_int_txwarning and
ipi_int_waken

143 FLEXCAN2 FLEXCAN2 combined interrupt. Logical OR of ini_int_busoff, ini_int_error, ipi_int_mbor,
ipi_int_rxwarning, ipi_int_txwarning and ipi_int_wakein.

144 Reserved Reserved

145 Reserved Reserved

146 Reserved Reserved

147 HDMI HDMI video and CEC control interrupt request.

148 HDMI HDMI CEC dedicated wake-up interrupt.

Table continues on the next page...
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Table 3-1.

Arm Cortex A9 domain interrupt summary (continued)

IRQ

Interrupt

Source

Interrupt Description

149

MLB150

Channels [31:0] interrupt requests. Channels [63:32] interrupt requests are available on IRQ

#158, unless the MLB150_ACTL[SMX] bit is set, in which case those channels are muxed
into this IRQ.

150

ENET

MAC 0 IRQ, Logical OR of:
MAC 0 Periodic Timer Overflow
MAC 0 Time Stamp Available
MAC 0 Time Stamp Available
MAC 0 Time Stamp Available
MAC 0 Payload Receive Error
MAC 0 Transmit FIFO Underrun
MAC 0 Collision Retry Limit
MAC 0 Late Collision

MAC 0 Ethernet Bus Error

MAC 0 MIl Data Transfer Done
MAC 0 Receive Buffer Done
MAC 0 Receive Frame Done
MAC 0 Transmit Buffer Done
MAC 0 Transmit Frame Done
MAC 0 Graceful Stop

MAC 0 Babbling Transmit Error
MAC 0 Babbling Receive Error
MAC 0 Wakeup Request [synchronous]

151

ENET

MAC 0 1588 Timer interrupt [synchronous] request

152

PCle

PCle interrupt request 1 (intd/msi_ctrl_int)

153

PCle

PCle interrupt request 2 (intc)

154

PCle

PCle interrupt request 3 (intb)

155

PCle

PCle interrupt request 4 (inta)

156

DCICH

Logical OR of DCIC1 interrupt requests

157

DCIC2

Logical OR of DCIC2 interrupt requests

158

MLB150

Logical OR of channel[63:32] interrupt requests

159

PMU

Brownout of the core, GPU, and chip digital regulators occurred.

3.3 SDMA event mapping

This table shows the DMA request signals for the peripherals in the chip:
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Table 3-2. SDMA event mapping

Event DMA Source Description
Number
0 VPU VPU DMA request
1 IPU2 IPU2 DMA event
2 IPU / IOMUX IPU-1 DMA Event; Muxed with external DMA pad #1, controlled by GPRO[0]
3 eCSPI1/12C3 eCSPI1 Rx request; Muxed with 12C3 controlled by IOMUXC register GPRO[1]
4 eCSPI1 /12C2 eCSPI1 Tx request; Muxed with 12C2 controlled by IOMUXC register GPRO[2]
5 eCSPI2/12CA eCSPI2 Rx request; Muxed with 12C1 controlled by IOMUXC register GPRO[3]
6 eCSPI2 eCSPI2 Tx request
7 eCSPI3 eCSPI3 Rx request
8 eCSPI3 eCSPI3 Tx request
9 eCSPI4 / EPIT2 eCSPl4 Rx request; Muxed with EPIT2 DMA request controlled by IOMUXC register
GPRO[5]
10 eCSPl4/12CA eCSPIl4 Tx request; Muxed with 12C1 controlled by IOMUXC register GPRO[4]
11 eCSPI5 eCSPI5 Rx request
12 eCSPI5 eCSPI5 Tx request
13 GPT GPT counter event
14 SPDIF / IOMUX SPDIF RX DMA request; Muxed with external DMA pad #2 controlled by IOMUXC register
GPRO[7]
15 SPDIF SPDIF TX DMA request
16 EPIT1 EPIT1 request
17 ASRC ASRC DMAT1 request (Pair A input Request)
18 ASRC ASRC DMAZ2 request (Pair B input Request)
19 ASRC ASRC DMAS3 request (Pair C input Request)
20 ASRC ASRC DMA4 request (Pair A output Request)
21 ASRC ASRC DMAS5 request (Pair B output Request)
22 ASRC ASRC DMAG request (Pair C output Request)
23 ESAI/12C3 ESAI Rx FIFO DMA request; Muxed with 12C3 controlled by IOMUXC register GPRO[6]
24 ESAI ESAI Tx FIFO DMA request
25 UART1 UART1 Rx FIFO
26 UART1 UART1 Tx FIFO
27 UART2 UART2 Rx FIFO
28 UART2 UART2 Tx FIFO
29 UARTS3 UARTS3 Rx FIFO
30 UART3 UART3 Tx FIFO
31 UART4 UART4 Rx FIFO
32 UART4 UART4 Tx FIFO
33 UART5 UART5 Rx FIFO
34 UARTS5 UART5 Tx FIFO
35 SSH SSI1 receive 1 DMA request
36 SSIH SSI1 transmit 1 DMA request

Table continues on the next page...
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Table 3-2. SDMA event mapping (continued)

Event DMA Source Description
Number

37 SSH SSI1 receive 0 DMA request
38 SSIH SSI1 transmit 0 DMA request
39 SSI2 SSI2 receive 1 DMA request
40 SSI2 SSI2 transmit 1 DMA request
4 SSI2 SSI2 receive 0 DMA request
42 SSI2 SSI2 transmit 0 DMA request
43 SSI3 SSI3 receive 1 DMA request
44 SSI3 SSI3 transmit 1 DMA request
45 SSI3 SSI3 receive 0 DMA request
46 SSI3 SSI3 transmit 0 DMA request
47 Reserved Reserved

As shown in the table, some of the events are the output of a mux of two signals or
triggers. The selection of this mux is controlled by the general-purpose registers in

IOMUXC.
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Chapter 4

External Signals and Pin Multiplexing

4.1 Overview

The chip contains a limited number of pins, most of which have multiple signal options.
These signal-to-pin and pin-to-signal options are selected by the input-output multiplexer
called IOMUX. The IOMUX is also used to configure other pin characteristics, such as
voltage level, drive strength, and hysteresis.

Pin Assignments lists the pad names of the chip, the various signals that can be assigned
to each of the pads, and the default settings for each pad. The muxing options table lists
the external signals grouped by the module instance, the muxing options for each signal,

and the registers used to route the signal to the chosen pad.

4.1.1 Pin Assignments
Table 4-1. Pin Assignments

Pad Name Mode Signal Pad Settings Pad/Group Registers
BOOT_MODEO SRC_BOOT_MODEO
BOOT_MODEH1 SRC_BOOT_MODE1
CLK1_N XTALOSC_CLK1_N
CLK1_P XTALOSC_CLK1_P
CLK2_N XTALOSC_CLK2_N
CLK2_P XTALOSC_CLK2_P
CSI0_DAT4 ALTO |[IPU1_CSIO_DATA04 HYS - ENABLED SW_PAD_CTL_PAD_CSI0O_DATA04
ALT1 |EIM_DATAO02 PUS - 100K_OHM_PU
ALT2 |ECSPI1_SCLK PUE - PULL
ALT3 |KEY_COL5 PKE - ENABLED
ALT4 |AUD3 TXC ODE - DISABLED
ALT5 |GPIO5_1022 SPEED - MEDIUM
ALT7 |ARM_TRACEO1 DSE - 40_OHM

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)
Pad Name Mode Signal Pad Settings Pad/Group Registers
SRE - SLOW
CSI0_DAT5 ALTO |[IPU1_CSIO_DATAO5 HYS - ENABLED SW_PAD_CTL_PAD_CSI0O_DATA05
ALT1 |[EIM_DATAOQ3 PUS - 100K_OHM_PU
ALT2 |ECSPI1_MOSI PUE - PULL
ALT3 |KEY_ROWS5 PKE - ENABLED
ALT4 |AUD3_TXD ODE - DISABLED
ALT5 |GPIO5_1023 SPEED - MEDIUM
ALT7 |ARM_TRACEOQ2 DSE - 40_OHM
SRE - SLOW
CSI0_DAT6 ALTO |[IPU1_CSIO_DATAO06 HYS - ENABLED SW_PAD_CTL_PAD_CSI0O_DATA06
ALT1 |EIM_DATA04 PUS - 100K_OHM_PU
ALT2 |ECSPI1_MISO PUE - PULL
ALT3 |KEY_COL6 PKE - ENABLED
ALT4 |AUD3_TXFS ODE - DISABLED
ALT5 |GPIO5_1024 SPEED - MEDIUM
ALT7 |ARM_TRACEO3 DSE - 40_OHM
SRE - SLOW
CSI0_DAT7 ALTO |[IPU1_CSIO_DATAO07 HYS - ENABLED SW_PAD_CTL_PAD_CSI0O_DATA07
ALT1 |EIM_DATAO05 PUS - 100K_OHM_PU
ALT2 |ECSPI1_SS0 PUE - PULL
ALT3 |KEY_ROWS6 PKE - ENABLED
ALT4 |AUD3_RXD ODE - DISABLED
ALT5 |GPIO5_l025 SPEED - MEDIUM
ALT7 |ARM_TRACEO4 DSE - 40_OHM
SRE - SLOW
CSI0_DATS8 ALTO |[IPU1_CSIO_DATAO08 HYS - ENABLED SW_PAD_CTL_PAD_CSI0_DATA08
ALT1 |EIM_DATAO06 PUS - 100K_OHM_PU
ALT2 |ECSPI2_SCLK PUE - PULL
ALT3 |KEY_COL7 PKE - ENABLED
ALT4 |I2C1_SDA ODE - DISABLED
ALT5 |GPIO5_1026 SPEED - MEDIUM
ALT7 |ARM_TRACEO5 DSE - 40_OHM
SRE - SLOW
CSI0_DAT9 ALTO |IPU1_CSI0O_DATA09 HYS - ENABLED SW_PAD_CTL_PAD_CSI0_DATA09
ALT1 |EIM_DATAOQ7 PUS - 100K_OHM_PU
ALT2 |ECSPI2_MOSI PUE - PULL
ALT3 |KEY_ROW?7 PKE - ENABLED
ALT4 |l2C1_SCL ODE - DISABLED

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)

Pad Name Mode Signal Pad Settings Pad/Group Registers
ALT5 |GPIO5_1027 SPEED - MEDIUM
ALT7 |ARM_TRACEO06 DSE - 40_OHM
SRE - SLOW
CSI0O_DAT10 ALTO |IPU1_CSIO_DATA10 HYS - ENABLED SW_PAD_CTL_PAD_CSIO_DATA10
ALT1 |AUD3_RXC PUS - 100K_OHM_PU
ALT2 |ECSPI2_MISO PUE - PULL
ALT3 |UART1_TX_DATA PKE - ENABLED
ALT5 |GPIO5_1028 ODE - DISABLED

ALT7 |ARM_TRACEOQ7 SPEED - MEDIUM

DSE - 40_OHM
SRE - SLOW
CSI0_DAT11 ALTO |[IPU1_CSIO_DATA11 HYS - ENABLED SW_PAD_CTL_PAD_CSIO_DATA11
ALT1 |AUD3_RXFS PUS - 100K_OHM_PU
ALT2 |ECSPI2_SS0 PUE - PULL
ALT3 |UART1_RX_DATA PKE - ENABLED
ALT5 |GPIO5_1029 ODE - DISABLED

ALT7 |ARM_TRACEO8 SPEED - MEDIUM

DSE - 40_OHM
SRE - SLOW
CSI0_DAT12 ALTO |[IPU1_CSIO_DATA12 HYS - ENABLED SW_PAD_CTL_PAD_CSI0_DATA12
ALT1 |EIM_DATAO08 PUS - 100K_OHM_PU
ALT3 |UART4_TX_DATA PUE - PULL
ALT5 |GPIO5_1030 PKE - ENABLED
ALT7 |ARM_TRACEOQ9 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
CSI0_DAT13 ALTO |[IPU1_CSIO_DATA13 HYS - ENABLED SW_PAD_CTL_PAD_CSI0_DATA13
ALT1 |EIM_DATA09 PUS - 100K_OHM_PU
ALT3 |UART4_RX_DATA PUE - PULL
ALT5 |GPIO5_lO31 PKE - ENABLED
ALT7 |ARM_TRACE10 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
CSI0_DAT14 ALTO |[IPU1_CSIO_DATA14 HYS - ENABLED SW_PAD_CTL_PAD_CSI0_DATA14
ALT1 |[EIM_DATA10 PUS - 100K_OHM_PU
ALT3 |UART5_TX_DATA PUE - PULL

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)
Pad Name Mode Signal Pad Settings Pad/Group Registers
ALT5 |GPIO6_l000 PKE - ENABLED
ALT7 |ARM_TRACE11 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
CSI0_DAT15 ALTO |[IPU1_CSIO_DATA15 HYS - ENABLED SW_PAD_CTL_PAD_CSI0O_DATA15
ALT1 |EIM_DATA11 PUS - 100K_OHM_PU
ALT3 |UART5_RX_DATA PUE - PULL
ALT5 |GPIO6_lO01 PKE - ENABLED
ALT7 |ARM_TRACE12 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
CSI0_DAT16 ALTO |[IPU1_CSIO_DATA16 HYS - ENABLED SW_PAD_CTL_PAD_CSI0O_DATA16
ALT1 |EIM_DATA12 PUS - 100K_OHM_PU
ALT3 |UART4_RTS_B PUE - PULL
ALT5 |GPIO6_l002 PKE - ENABLED
ALT7 |ARM_TRACE13 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
CSI0O_DAT17 ALTO |[IPU1_CSIO_DATA17 HYS - ENABLED SW_PAD_CTL_PAD_CSI0O_DATA17
ALT1 |EIM_DATA13 PUS - 100K_OHM_PU
ALT3 |UART4_CTS_B PUE - PULL
ALT5 |GPIO6_l003 PKE - ENABLED
ALT7 |ARM_TRACE14 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
CSI0_DAT18 ALTO |[IPU1_CSIO_DATA18 HYS - ENABLED SW_PAD_CTL_PAD_CSI0O_DATA18
ALT1 |EIM_DATA14 PUS - 100K_OHM_PU
ALT3 |UART5_RTS_B PUE - PULL
ALT5 |GPIO6_l004 PKE - ENABLED
ALT7 |ARM_TRACE15 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
CSI0_DAT19 ALTO |[IPU1_CSIO_DATA19 HYS - ENABLED SW_PAD_CTL_PAD_CSI0O_DATA19

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)

Table continues on the next page...

Pad Name Mode Signal Pad Settings Pad/Group Registers
ALT1 (EIM_DATA15 PUS - 100K_OHM_PU
ALT3 [UART5_CTS_B PUE - PULL
ALT5 |GPIO6_lO05 PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
CSI0O_DATA_EN |ALTO (IPU1_CSIO_DATA_EN HYS - ENABLED SW_PAD_CTL_PAD_CSIO_DATA_EN
ALT1 |EIM_DATAO00 PUS - 100K_OHM_PU
ALT5 |GPIO5_1020 PUE - PULL
ALT7 |ARM_TRACE_CLK PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
CSI0_MCLK ALTO |IPU1_CSIO_HSYNC HYS - ENABLED SW_PAD_CTL_PAD_CSIO_HSYNC
ALT3 |CCM_CLKO1 PUS - 100K_OHM_PU
ALT5 |GPIO5_l019 PUE - PULL
ALT7 |ARM_TRACE_CTL PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
CSI0_PIXCLK ALTO |IPU1_CSIO_PIXCLK HYS - ENABLED SW_PAD_CTL_PAD_CSI0_PIXCLK
ALT5 |GPIO5_1018 PUS - 100K_OHM_PU
ALT7 |ARM_EVENTO PUE - PULL
PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
CSI0_VSYNC ALTO |IPU1_CSI0_VSYNC HYS - ENABLED SW_PAD_CTL_PAD_CSI0_VSYNC
ALT1 |EIM_DATAO1 PUS - 100K_OHM_PU
ALT5 |GPIO5_l021 PUE - PULL
ALT7 |ARM_TRACEOO PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
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Table 4-1. Pin Assignments (continued)
Pad Name Mode Signal Pad Settings Pad/Group Registers
SRE - SLOW
CSI_CLKOM CSI_CLKO_N
CSI_CLKOP CSI_CLKO_P
CSI_DOM CSI_DATAO_N
CSI_DoP CSI_DATAO_P
CSI_D1M CSI_DATA1_N
CSI_D1P CSI_DATA1_P
CSI_D2M CSI_DATA2_N
CSI_D2P CSI_DATA2_P
CSI_D3M CSI_DATA3_N
CSI_D3P CSI_DATA3_P
DI0_DISP_CLK ALTO |IPU1_DIO_DISP_CLK HYS - ENABLED SW_PAD_CTL_PAD_DIO_DISP_CLK
ALT1 |IPU2_DIO_DISP_CLK PUS - 100K_OHM_PU
ALT5 |GPIO4_lO16 PUE - PULL
PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
DIO_PIN2 ALTO |IPU1_DIO_PINO2 HYS - ENABLED SW_PAD_CTL_PAD_DIO_PINO2
ALT1 |IPU2_DIO_PINO2 PUS - 100K_OHM_PU
ALT2 |AUD6_TXD PUE - PULL
ALT5 |GPIO4_1018 PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
DIO_PINS ALTO |IPU1_DIO_PINO3 HYS - ENABLED SW_PAD_CTL_PAD_DIO_PINO3
ALT1 |IPU2_DIO_PINO3 PUS - 100K_OHM_PU
ALT2 |AUD6_TXFS PUE - PULL
ALT5 |GPIO4_1019 PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
DI0_PIN4 ALTO |IPU1_DIO_PINO4 HYS - ENABLED SW_PAD_CTL_PAD_DIO_PINO4
ALT1 |IPU2_DIO_PINO4 PUS - 100K_OHM_PU
ALT2 |AUD6_RXD PUE - PULL
Table continues on the next page...
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Table 4-1. Pin Assignments (continued)

Pad Name Mode Signal Pad Settings Pad/Group Registers
ALT3 |SD1_WP PKE - ENABLED
ALT5 |GPIO4_1020 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
DIO_PIN15 ALTO |IPU1_DIO_PIN15 HYS - ENABLED SW_PAD_CTL_PAD_DIO_PIN15
ALT1 |IPU2_DIO_PIN15 PUS - 100K_OHM_PU
ALT2 |AUD6_TXC PUE - PULL
ALT5 |GPIO4_IO017 PKE - ENABLED

ODE - DISABLED
SPEED - MEDIUM

DSE - 40_OHM
SRE - SLOW
DISPO_DATO ALTO |IPU1_DISPO_DATAO00 HYS - ENABLED SW_PAD_CTL_PAD_DISPO_DATAOQ0
ALT1 |IPU2_DISPO_DATAO00 PUS - 100K_OHM_PU
ALT2 |ECSPI3_SCLK PUE - PULL
ALT5 |GPIO4_l021 PKE - ENABLED

ODE - DISABLED
SPEED - MEDIUM

DSE - 40_OHM
SRE - SLOW
DISPO_DAT1 ALTO |[IPU1_DISPO_DATAO1 HYS - ENABLED SW_PAD_CTL_PAD_DISPO_DATAO1
ALT1 |IPU2_DISPO_DATAO1 PUS - 100K_OHM_PU
ALT2 |ECSPI3_MOSI PUE - PULL
ALT5 |GPIO4_1022 PKE - ENABLED

ODE - DISABLED
SPEED - MEDIUM

DSE - 40_OHM
SRE - SLOW
DISPO_DAT2 ALTO |IPU1_DISPO_DATAOQ2 HYS - ENABLED SW_PAD_CTL_PAD_DISPO_DATAO02
ALT1 |IPU2_DISPO_DATAOQ2 PUS - 100K_OHM_PU
ALT2 |ECSPI3_MISO PUE - PULL
ALT5 |GPIO4_1023 PKE - ENABLED

ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
DISPO_DATS3 ALTO |[IPU1_DISPO_DATAO03 HYS - ENABLED SW_PAD_CTL_PAD_DISPO_DATAOQ3

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)
Pad Name Mode Signal Pad Settings Pad/Group Registers
ALT1 (IPU2_DISPO_DATAO03 PUS - 100K_OHM_PU
ALT2 |ECSPI3_SS0 PUE - PULL
ALT5 |GPIO4_l1024 PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
DISPO_DAT4 ALTO |IPU1_DISPO_DATAO04 HYS - ENABLED SW_PAD_CTL_PAD_DISPO_DATA04
ALT1 |IPU2_DISPO_DATA04 PUS - 100K_OHM_PU
ALT2 |ECSPI3_SSt PUE - PULL
ALT5 |GPIO4_l1025 PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
DISPO_DAT5 ALTO |IPU1_DISPO_DATAO05 HYS - ENABLED SW_PAD_CTL_PAD_DISPO_DATAO05
ALT1 |IPU2_DISPO_DATAO05 PUS - 100K_OHM_PU
ALT2 |ECSPI3_SS2 PUE - PULL
ALT3 |AUD6_RXFS PKE - ENABLED
ALT5 |GPIO4_1026 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
DISPO_DAT6 ALTO |IPU1_DISPO_DATAO06 HYS - ENABLED SW_PAD_CTL_PAD_DISPO_DATAO06
ALT1 |IPU2_DISPO_DATAO06 PUS - 100K_OHM_PU
ALT2 |ECSPI3_SS3 PUE - PULL
ALT3 |AUD6_RXC PKE - ENABLED
ALT5 |GPIO4_1027 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
DISPO_DAT7 ALTO |IPU1_DISPO_DATAOQ7 HYS - ENABLED SW_PAD_CTL_PAD_DISPO_DATAOQ7
ALT1 |IPU2_DISPO_DATAO07 PUS - 100K_OHM_PU
ALT2 |ECSPI3_RDY PUE - PULL
ALT5 |GPIO4_1028 PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)

Pad Name Mode Signal Pad Settings Pad/Group Registers
SRE - SLOW
DISPO_DATS8 ALTO |IPU1_DISPO_DATAO08 HYS - ENABLED SW_PAD_CTL_PAD_DISP0_DATAO08
ALT1 |IPU2_DISPO_DATAO08 PUS - 100K_OHM_PU
ALT2 |[PWM1_OUT PUE - PULL
ALT3 |WDOG1_B PKE - ENABLED
ALT5 |GPIO4_l1029 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
DISPO_DAT9 ALTO |IPU1_DISPO_DATA09 HYS - ENABLED SW_PAD_CTL_PAD_DISP0_DATAO09
ALT1 |IPU2_DISPO_DATA09 PUS - 100K_OHM_PU
ALT2 |PWM2_OUT PUE - PULL
ALT3 |WDOG2_B PKE - ENABLED
ALT5 |GPIO4_I030 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
DISPO_DAT10 ALTO |[IPU1_DISPO_DATA10 HYS - ENABLED SW_PAD_CTL_PAD_DISP0O_DATA10
ALT1 |IPU2_DISPO_DATA10 PUS - 100K_OHM_PU
ALT5 |GPIO4_I1031 PUE - PULL

PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM

DSE - 40_OHM
SRE - SLOW
DISPO_DAT11 ALTO |[IPU1_DISPO_DATA11 HYS - ENABLED SW_PAD_CTL_PAD_DISPO_DATA11
ALT1 [IPU2_DISPO_DATA11 PUS - 100K_OHM_PU
ALT5 |GPIO5_I005 PUE - PULL

PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM

DSE - 40_OHM
SRE - SLOW
DISPO_DAT12 ALTO |IPU1_DISPO_DATA12 HYS - ENABLED SW_PAD_CTL_PAD_DISP0O_DATA12
ALT1 |IPU2_DISPO_DATA12 PUS - 100K_OHM_PU
ALT5 |GPIO5_1006 PUE - PULL

PKE - ENABLED
ODE - DISABLED

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)
Pad Name Mode Signal Pad Settings Pad/Group Registers
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
DISPO_DAT13 ALTO |IPU1_DISPO_DATA13 HYS - ENABLED SW_PAD_CTL_PAD_DISP0_DATA13
ALT1 |[IPU2_DISPO_DATA13 PUS - 100K_OHM_PU
ALT3 |AUD5_RXFS PUE - PULL
ALT5 |GPIO5_l007 PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
DISPO_DAT14 ALTO |[IPU1_DISPO_DATA14 HYS - ENABLED SW_PAD_CTL_PAD_DISP0O_DATA14
ALT1 |[IPU2_DISPO_DATA14 PUS - 100K_OHM_PU
ALT3 |AUD5_RXC PUE - PULL
ALT5 |GPIO5_1008 PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
DISPO_DAT15 ALTO |IPU1_DISPO_DATA15 HYS - ENABLED SW_PAD_CTL_PAD_DISPO_DATA15
ALT1 |IPU2_DISPO_DATA15 PUS - 100K_OHM_PU
ALT2 |ECSPI1_SS1 PUE - PULL
ALT3 |ECSPI2_SST PKE - ENABLED
ALT5 |GPIO5_I009 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
DISPO_DAT16 ALTO |IPU1_DISPO_DATA16 HYS - ENABLED SW_PAD_CTL_PAD_DISPO_DATA16
ALT1 |IPU2_DISPO_DATA16 PUS - 100K_OHM_PU
ALT2 |ECSPI2_MOSI PUE - PULL
ALT3 |AUD5_TXC PKE - ENABLED
ALT4 |SDMA_EXT_EVENTO ODE - DISABLED
ALT5 |GPIO5_1010 SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
DISPO_DAT17 ALTO |IPU1_DISPO_DATA17 HYS - ENABLED SW_PAD_CTL_PAD_DISPO_DATA17
ALT1 |[IPU2_DISPO_DATA17 PUS - 100K_OHM_PU
ALT2 |ECSPI2_MISO PUE - PULL
Table continues on the next page...
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Table 4-1. Pin Assignments (continued)

Pad Name Mode Signal Pad Settings Pad/Group Registers
ALT3 |AUD5_TXD PKE - ENABLED
ALT4 |SDMA_EXT_EVENT1 ODE - DISABLED
ALT5 |GPIO5_IO11 SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
DISPO_DAT18 ALTO |IPU1_DISPO_DATA18 HYS - ENABLED SW_PAD_CTL_PAD_DISPO_DATA18
ALT1 |IPU2_DISPO_DATA18 PUS - 100K_OHM_PU
ALT2 |ECSPI2_SS0 PUE - PULL
ALT3 |AUD5_TXFS PKE - ENABLED
ALT4 |AUD4_RXFS ODE - DISABLED

ALT5 |GPIO5_I1012
ALT7 |EIM_CS2_B

SPEED - MEDIUM

DSE - 40_OHM
SRE - SLOW
DISPO_DAT19  |ALTO [IPU1_DISPO_DATA19 HYS - ENABLED SW_PAD_CTL_PAD_DISPO_DATA19
ALT1 |IPU2_DISPO_DATA19 PUS - 100K_OHM_PU
ALT2 |ECSPI2_SCLK PUE - PULL
ALT3 |AUD5_RXD PKE - ENABLED
ALT4 |AUD4_RXC ODE - DISABLED

ALT5 |GPIO5_I013
ALT7 |EIM_CS3_B

SPEED - MEDIUM

DSE - 40_OHM
SRE - SLOW
DISPO_DAT20 ALTO |IPU1_DISPO_DATA20 HYS - ENABLED SW_PAD_CTL_PAD_DISPO_DATA20
ALT1 |IPU2_DISPO_DATA20 PUS - 100K_OHM_PU
ALT2 |ECSPI1_SCLK PUE - PULL
ALT3 |AUD4_TXC PKE - ENABLED
ALT5 |GPIO5_1014 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
DISPO_DAT21 ALTO |[IPU1_DISPO_DATA21 HYS - ENABLED SW_PAD_CTL_PAD_DISPO_DATA21
ALT1 |IPU2_DISPO_DATA21 PUS - 100K_OHM_PU
ALT2 |ECSPI1_MOSI PUE - PULL
ALT3 |AUD4_TXD PKE - ENABLED
ALT5 |GPIO5_IO15 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
DISPO_DAT22 ALTO |[IPU1_DISPO_DATA22 HYS - ENABLED SW_PAD_CTL_PAD_DISPO_DATA22

Table continues on the next page...
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Pad Name Mode Signal Pad Settings Pad/Group Registers
ALT1 |IPU2_DISPO_DATA22 PUS - 100K_OHM_PU
ALT2 |ECSPI1_MISO PUE - PULL
ALT3 |AUD4_TXFS PKE - ENABLED
ALT5 |GPIO5_1016 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
DISPO_DAT23 ALTO |IPU1_DISPO_DATA23 HYS - ENABLED SW_PAD_CTL_PAD_DISPO_DATA23
ALT1 |IPU2_DISPO_DATA23 PUS - 100K_OHM_PU
ALT2 |ECSPI1_SSO PUE - PULL
ALT3 |AUD4_RXD PKE - ENABLED
ALT5 |GPIO5_lO17 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
DRAM_AO DRAM_ADDROO DDR_SEL - LPDDR2 SW_PAD_CTL_PAD_DRAM_ADDRO0O
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDR_TYPE
HYS - DISABLED SW_PAD_CTL_GRP_ADDDS
ODT - DISABLED
DSE - 40_OHM
DRAM_A1 DRAM_ADDRO1 DDR_SEL - LPDDR2 SW_PAD_CTL_PAD_DRAM_ADDRO1
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDR_TYPE
HYS - DISABLED SW_PAD_CTL_GRP_ADDDS
ODT - DISABLED
DSE - 40_OHM
DRAM_A2 DRAM_ADDRO02 DDR_SEL - LPDDR2 |SW_PAD_CTL_PAD_DRAM_ADDRO02
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDR_TYPE
HYS - DISABLED SW_PAD_CTL_GRP_ADDDS
ODT - DISABLED
DSE - 40_OHM
DRAM_AS DRAM_ADDRO03 DDR_SEL - LPDDR2 SW_PAD_CTL_PAD_DRAM_ADDRO3
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDR_TYPE
HYS - DISABLED SW_PAD_CTL_GRP_ADDDS
ODT - DISABLED
DSE - 40_OHM
DRAM_A4 DRAM_ADDRO04 DDR_SEL - LPDDR2 SW_PAD_CTL_PAD_DRAM_ADDRO04
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDR_TYPE
HYS - DISABLED SW_PAD_CTL_GRP_ADDDS
Table continues on the next page...
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Table 4-1. Pin Assignments (continued)

Table continues on the next page...

Pad Name Mode Signal Pad Settings Pad/Group Registers

ODT - DISABLED
DSE - 40_OHM

DRAM_A5 DRAM_ADDRO05 DDR_SEL - LPDDR2 |SW_PAD_CTL_PAD_DRAM_ADDRO05
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDR_TYPE
HYS - DISABLED SW_PAD_CTL_GRP_ADDDS
ODT - DISABLED
DSE - 40_OHM

DRAM_A6 DRAM_ADDRO06 DDR_SEL - LPDDR2 |SW_PAD_CTL_PAD_DRAM_ADDRO06
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDR_TYPE
HYS - DISABLED SW_PAD_CTL_GRP_ADDDS
ODT - DISABLED
DSE - 40_OHM

DRAM_A7 DRAM_ADDRO7 DDR_SEL - LPDDR2 |SW_PAD_CTL_PAD_DRAM_ADDRO7
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDR_TYPE
HYS - DISABLED SW_PAD_CTL_GRP_ADDDS
ODT - DISABLED
DSE - 40_OHM

DRAM_A8 DRAM_ADDRO8 DDR_SEL - LPDDR2 |SW_PAD_CTL_PAD_DRAM_ADDRO08
DDR_INPUT - CMOS  |SW_PAD_CTL_GRP_DDR_TYPE
HYS - DISABLED SW_PAD_CTL_GRP_ADDDS
ODT - DISABLED
DSE - 40_OHM

DRAM_A9 DRAM_ADDRO09 DDR_SEL - LPDDR2 |SW_PAD_CTL_PAD_DRAM_ADDRO09
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDR_TYPE
HYS - DISABLED SW_PAD_CTL_GRP_ADDDS
ODT - DISABLED
DSE - 40_OHM

DRAM_A10 DRAM_ADDR10 DDR_SEL - LPDDR2 |SW_PAD_CTL_PAD_DRAM_ADDR10
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDR_TYPE
HYS - DISABLED SW_PAD_CTL_GRP_ADDDS
ODT - DISABLED
DSE - 40_OHM

DRAM_A11 DRAM_ADDRI11 DDR_SEL - LPDDR2 |SW_PAD_CTL_PAD_DRAM_ADDR11
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDR_TYPE
HYS - DISABLED SW_PAD_CTL_GRP_ADDDS
ODT - DISABLED
DSE - 40_OHM

DRAM_A12 DRAM_ADDR12 DDR_SEL - LPDDR2 |SW_PAD_CTL_PAD_DRAM_ADDR12
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DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDR_TYPE
HYS - DISABLED SW_PAD_CTL_GRP_ADDDS
ODT - DISABLED
DSE - 40_OHM

DRAM_A13 DRAM_ADDR13 DDR_SEL - LPDDR2 |SW_PAD_CTL_PAD_DRAM_ADDR13
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDR_TYPE
HYS - DISABLED SW_PAD_CTL_GRP_ADDDS
ODT - DISABLED
DSE - 40_OHM

DRAM_A14 DRAM_ADDR14 DDR_SEL - LPDDR2 |SW_PAD_CTL_PAD_DRAM_ADDR14
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDR_TYPE
HYS - DISABLED SW_PAD_CTL_GRP_ADDDS
ODT - DISABLED
DSE - 40_OHM

DRAM_A15 DRAM_ADDR15 DDR_SEL - LPDDR2 |SW_PAD_CTL_PAD_DRAM_ADDR15
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDR_TYPE
HYS - DISABLED SW_PAD_CTL_GRP_ADDDS
ODT - DISABLED
DSE - 40_OHM

DRAM_CAS DRAM_CAS_B DDR_SEL - LPDDR2 |SW_PAD_CTL_PAD_DRAM_CAS_B
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDR_TYPE
HYS - DISABLED
ODT - DISABLED
DSE - 40_OHM

DRAM_CSO DRAM_CS0_B DDR_SEL - LPDDR2 |SW_PAD_CTL_PAD_DRAM_CS0_B
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDR_TYPE
HYS - DISABLED SW_PAD_CTL_GRP_CTLDS
ODT - DISABLED
DSE - 40_OHM

DRAM_CS1 DRAM_CS1_B DDR_SEL - LPDDR2 |SW_PAD_CTL_PAD_DRAM_CS1_B
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDR_TYPE
HYS - DISABLED SW_PAD_CTL_GRP_CTLDS
ODT - DISABLED
DSE - 40_OHM

DRAM_DO DRAM_DATAO00 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE

Table continues on the next page...

DDR_INPUT - CMOS
HYS - DISABLED
PUE - PULL

SW_PAD_CTL_GRP_DDRMODE
SW_PAD_CTL_GRP_DDRHYS
SW_PAD_CTL_GRP_DDRPK
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Table 4-1. Pin Assignments (continued)

Pad Name Mode Signal Pad Settings Pad/Group Registers
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTLO
DSE - 40_OHM SW_PAD_CTL_GRP_BODS
DRAM_D1 DRAM_DATAO1 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTLO
DSE - 40_OHM SW_PAD_CTL_GRP_B0ODS
DRAM_D2 DRAM_DATA02 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTLO
DSE - 40_OHM SW_PAD_CTL_GRP_BODS
DRAM_D3 DRAM_DATAO03 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTLO
DSE - 40_OHM SW_PAD_CTL_GRP_B0ODS
DRAM_D4 DRAM_DATA04 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTLO
DSE - 40_OHM SW_PAD_CTL_GRP_BODS
DRAM_D5 DRAM_DATAO05 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTLO
DSE - 40_OHM SW_PAD_CTL_GRP_B0DS

Table continues on the next page...
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DRAM_D6 DRAM_DATAO06 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTLO
DSE - 40_OHM SW_PAD_CTL_GRP_B0ODS
DRAM_D7 DRAM_DATAOQ7 DDR_SEL - LPDDR2 SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTLO
DSE - 40_OHM SW_PAD_CTL_GRP_BO0ODS
DRAM_D8 DRAM_DATAO08 DDR_SEL - LPDDR2 SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTLA1
DSE - 40_OHM SW_PAD_CTL_GRP_B1DS
DRAM_D9 DRAM_DATA09 DDR_SEL - LPDDR2 SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL1
DSE - 40_OHM SW_PAD_CTL_GRP_B1DS
DRAM_D10 DRAM_DATA10 DDR_SEL - LPDDR2 SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL1
DSE - 40_OHM SW_PAD_CTL_GRP_B1DS
DRAM_D11 DRAM_DATA11 DDR_SEL - LPDDR2 SW_PAD_CTL_GRP_DDR_TYPE

Table continues on the next page...

DDR_INPUT - CMOS

SW_PAD_CTL_GRP_DDRMODE
SW_PAD_CTL_GRP_DDRHYS
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Table 4-1. Pin Assignments (continued)

Pad Name Mode Signal Pad Settings Pad/Group Registers

HYS - DISABLED SW_PAD_CTL_GRP_DDRPK
PUE - PULL SW_PAD_CTL_GRP_DDRPKE
PKE - ENABLED SW_PAD_CTL_GRP_TERM_CTL1
ODT - DISABLED SW_PAD_CTL_GRP_B1DS
DSE - 40_OHM

DRAM_D12 DRAM_DATA12 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTLA1
DSE - 40_OHM SW_PAD_CTL_GRP_B1DS

DRAM_D13 DRAM_DATA13 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL1
DSE - 40_OHM SW_PAD_CTL_GRP_B1DS

DRAM_D14 DRAM_DATA14 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTLI1
DSE - 40_OHM SW_PAD_CTL_GRP_B1DS

DRAM_D15 DRAM_DATA15 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL1
DSE - 40_OHM SW_PAD_CTL_GRP_B1DS

DRAM_D16 DRAM_DATA16 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE

Table continues on the next page...
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ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL2
DSE - 40_OHM SW_PAD_CTL_GRP_B2DS
DRAM_D17 DRAM_DATA17 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL2
DSE - 40_OHM SW_PAD_CTL_GRP_B2DS
DRAM_D18 DRAM_DATA18 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL2
DSE - 40_OHM SW_PAD_CTL_GRP_B2DS
DRAM_D19 DRAM_DATA19 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL2
DSE - 40_OHM SW_PAD_CTL_GRP_B2DS
DRAM_D20 DRAM_DATAZ20 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL2
DSE - 40_OHM SW_PAD_CTL_GRP_B2DS
DRAM_D21 DRAM_DATA21 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL2
DSE - 40_OHM SW_PAD_CTL_GRP_B2DS
DRAM_D22 DRAM_DATA22 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)

Pad Name Mode Signal Pad Settings Pad/Group Registers
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL2
DSE - 40_OHM SW_PAD_CTL_GRP_B2DS
DRAM_D23 DRAM_DATA23 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL2
DSE - 40_OHM SW_PAD_CTL_GRP_B2DS
DRAM_D24 DRAM_DATA24 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL3
DSE - 40_OHM SW_PAD_CTL_GRP_B3DS
DRAM_D25 DRAM_DATA25 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL3
DSE - 40_OHM SW_PAD_CTL_GRP_B3DS
DRAM_D26 DRAM_DATA26 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL3
DSE - 40_OHM SW_PAD_CTL_GRP_B3DS
DRAM_D27 DRAM_DATA27 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
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PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL3
DSE - 40_OHM SW_PAD_CTL_GRP_B3DS

DRAM_D28 DRAM_DATA28 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL3
DSE - 40_OHM SW_PAD_CTL_GRP_B3DS

DRAM_D29 DRAM_DATA29 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL3
DSE - 40_OHM SW_PAD_CTL_GRP_B3DS

DRAM_D30 DRAM_DATAS30 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL3
DSE - 40_OHM SW_PAD_CTL_GRP_B3DS

DRAM_D31 DRAM_DATA31 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL3
DSE - 40_OHM SW_PAD_CTL_GRP_B3DS

DRAM_D32 DRAM_DATA32 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE

DDR_INPUT - CMOS
HYS - DISABLED
PUE - PULL

PKE - ENABLED
ODT - DISABLED
DSE - 40_OHM

SW_PAD_CTL_GRP_DDRMODE
SW_PAD_CTL_GRP_DDRHYS
SW_PAD_CTL_GRP_DDRPK
SW_PAD_CTL_GRP_DDRPKE
SW_PAD_CTL_GRP_TERM_CTL4
SW_PAD_CTL_GRP_B4DS

Table continues on the next page...
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Chapter 4 External Signals and Pin Multiplexing

Table 4-1. Pin Assignments (continued)

Pad Name Mode Signal Pad Settings Pad/Group Registers
DRAM_D33 DRAM_DATAS3 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL4
DSE - 40_OHM SW_PAD_CTL_GRP_B4DS
DRAM_D34 DRAM_DATA34 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL4
DSE - 40_OHM SW_PAD_CTL_GRP_B4DS
DRAM_D35 DRAM_DATA35 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL4
DSE - 40_OHM SW_PAD_CTL_GRP_B4DS
DRAM_D36 DRAM_DATA36 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL4
DSE - 40_OHM SW_PAD_CTL_GRP_B4DS
DRAM_D37 DRAM_DATA37 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL4
DSE - 40_OHM SW_PAD_CTL_GRP_B4DS
DRAM_D38 DRAM_DATA38 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
SW_PAD_CTL_GRP_DDRHYS

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)
Pad Name Mode Signal Pad Settings Pad/Group Registers
HYS - DISABLED SW_PAD_CTL_GRP_DDRPK
PUE - PULL SW_PAD_CTL_GRP_DDRPKE
PKE - ENABLED SW_PAD_CTL_GRP_TERM_CTL4
ODT - DISABLED SW_PAD_CTL_GRP_B4DS
DSE - 40_OHM
DRAM_D39 DRAM_DATA39 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL4
DSE - 40_OHM SW_PAD_CTL_GRP_B4DS
DRAM_D40 DRAM_DATA40 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL5
DSE - 40_OHM SW_PAD_CTL_GRP_B5DS
DRAM_D41 DRAM_DATA41 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL5
DSE - 40_OHM SW_PAD_CTL_GRP_B5DS
DRAM_D42 DRAM_DATA42 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL5
DSE - 40_OHM SW_PAD_CTL_GRP_B5DS
DRAM_D43 DRAM_DATA43 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE

Table continues on the next page...

DDR_INPUT - CMOS
HYS - DISABLED
PUE - PULL

PKE - ENABLED

SW_PAD_CTL_GRP_DDRMODE
SW_PAD_CTL_GRP_DDRHYS
SW_PAD_CTL_GRP_DDRPK
SW_PAD_CTL_GRP_DDRPKE
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Table 4-1. Pin Assignments (continued)

Pad Name Mode Signal Pad Settings Pad/Group Registers
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL5
DSE - 40_OHM SW_PAD_CTL_GRP_B5DS
DRAM_D44 DRAM_DATA44 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL5
DSE - 40_OHM SW_PAD_CTL_GRP_B5DS
DRAM_D45 DRAM_DATA45 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL5
DSE - 40_OHM SW_PAD_CTL_GRP_B5DS
DRAM_D46 DRAM_DATA46 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL5
DSE - 40_OHM SW_PAD_CTL_GRP_B5DS
DRAM_D47 DRAM_DATA47 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL5
DSE - 40_OHM SW_PAD_CTL_GRP_B5DS
DRAM_D48 DRAM_DATA48 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL6
DSE - 40_OHM SW_PAD_CTL_GRP_B6DS
DRAM_D49 DRAM_DATA49 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)
Pad Name Mode Signal Pad Settings Pad/Group Registers
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL6
DSE - 40_OHM SW_PAD_CTL_GRP_B6DS
DRAM_D50 DRAM_DATA50 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL6
DSE - 40_OHM SW_PAD_CTL_GRP_B6DS
DRAM_D51 DRAM_DATA51 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL6
DSE - 40_OHM SW_PAD_CTL_GRP_B6DS
DRAM_D52 DRAM_DATA52 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL6
DSE - 40_OHM SW_PAD_CTL_GRP_B6DS
DRAM_D53 DRAM_DATA53 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL6
DSE - 40_OHM SW_PAD_CTL_GRP_B6DS
DRAM_D54 DRAM_DATA54 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE

Table continues on the next page...

DDR_INPUT - CMOS
HYS - DISABLED
PUE - PULL

SW_PAD_CTL_GRP_DDRMODE
SW_PAD_CTL_GRP_DDRHYS
SW_PAD_CTL_GRP_DDRPK
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Chapter 4 External Signals and Pin Multiplexing

Table 4-1. Pin Assignments (continued)

Pad Name Mode Signal Pad Settings Pad/Group Registers
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL6
DSE - 40_OHM SW_PAD_CTL_GRP_B6DS
DRAM_D55 DRAM_DATA55 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL6
DSE - 40_OHM SW_PAD_CTL_GRP_B6DS
DRAM_D56 DRAM_DATA56 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL7
DSE - 40_OHM SW_PAD_CTL_GRP_B7DS
DRAM_D57 DRAM_DATA57 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL7
DSE - 40_OHM SW_PAD_CTL_GRP_B7DS
DRAM_D58 DRAM_DATA58 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL?7
DSE - 40_OHM SW_PAD_CTL_GRP_B7DS
DRAM_D59 DRAM_DATA59 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL7
DSE - 40_OHM SW_PAD_CTL_GRP_B7DS

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)
Pad Name Mode Signal Pad Settings Pad/Group Registers
DRAM_D60 DRAM_DATA60 DDR_SEL - LPDDR2 |SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL7
DSE - 40_OHM SW_PAD_CTL_GRP_B7DS
DRAM_D61 DRAM_DATAG1 DDR_SEL - LPDDR2 SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL7
DSE - 40_OHM SW_PAD_CTL_GRP_B7DS
DRAM_D62 DRAM_DATAB2 DDR_SEL - LPDDR2 SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL?7
DSE - 40_OHM SW_PAD_CTL_GRP_B7DS
DRAM_D63 DRAM_DATAG3 DDR_SEL - LPDDR2 SW_PAD_CTL_GRP_DDR_TYPE
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDRMODE
HYS - DISABLED SW_PAD_CTL_GRP_DDRHYS
PUE - PULL SW_PAD_CTL_GRP_DDRPK
PKE - ENABLED SW_PAD_CTL_GRP_DDRPKE
ODT - DISABLED SW_PAD_CTL_GRP_TERM_CTL7
DSE - 40_OHM SW_PAD_CTL_GRP_B7DS
DRAM_DQMO DRAM_DQMO DDR_SEL - LPDDR2 SW_PAD_CTL_PAD_DRAM_DQMO
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDR_TYPE
HYS - DISABLED
ODT - DISABLED
DSE - 40_OHM
DRAM_DQM1 DRAM_DQM1 DDR_SEL - LPDDR2 SW_PAD_CTL_PAD_DRAM_DQM1
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDR_TYPE
HYS - DISABLED
ODT - DISABLED

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)

Pad Name

Mode

Signal

Pad Settings

Pad/Group Registers

DSE - 40_OHM

DRAM_DQM2

DRAM_DQM2

DDR_SEL - LPDDR2
DDR_INPUT - CMOS
HYS - DISABLED
ODT - DISABLED
DSE - 40_OHM

SW_PAD_CTL_PAD_DRAM_DQM2
SW_PAD_CTL_GRP_DDR_TYPE

DRAM_DQMS3

DRAM_DQM3

DDR_SEL - LPDDR2
DDR_INPUT - CMOS
HYS - DISABLED
ODT - DISABLED
DSE - 40_OHM

SW_PAD_CTL_PAD_DRAM_DQM3
SW_PAD_CTL_GRP_DDR_TYPE

DRAM_DQM4

DRAM_DQM4

DDR_SEL - LPDDR2
DDR_INPUT - CMOS
HYS - DISABLED
ODT - DISABLED
DSE - 40_OHM

SW_PAD_CTL_PAD_DRAM_DQM4
SW_PAD_CTL_GRP_DDR_TYPE

DRAM_DQM5

DRAM_DQM5

DDR_SEL - LPDDR2
DDR_INPUT - CMOS
HYS - DISABLED
ODT - DISABLED
DSE - 40_OHM

SW_PAD_CTL_PAD_DRAM_DQM5
SW_PAD_CTL_GRP_DDR_TYPE

DRAM_DQM6

DRAM_DQM®6

DDR_SEL - LPDDR2
DDR_INPUT - CMOS
HYS - DISABLED
ODT - DISABLED
DSE - 40_OHM

SW_PAD_CTL_PAD_DRAM_DQM®6
SW_PAD_CTL_GRP_DDR_TYPE

DRAM_DQM7

DRAM_DQM?7

DDR_SEL - LPDDR2
DDR_INPUT - CMOS
HYS - DISABLED
ODT - DISABLED
DSE - 40_OHM

SW_PAD_CTL_PAD_DRAM_DQM7
SW_PAD_CTL_GRP_DDR_TYPE

DRAM_SDODTO

DRAM_ODTO

DDR_SEL - LPDDR2
DDR_INPUT - CMOS
HYS - DISABLED
ODT - DISABLED
DSE - 40_OHM

SW_PAD_CTL_PAD_DRAM_ODTO
SW_PAD_CTL_GRP_DDR_TYPE

DRAM_SDODTH1

DRAM_ODTH1

DDR_SEL - LPDDR2
DDR_INPUT - CMOS

Table continues on the next page...

SW_PAD_CTL_PAD_DRAM_ODT1
SW_PAD_CTL_GRP_DDR_TYPE
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Table 4-1. Pin Assignments (continued)

Pad Name

Mode

Signal

Pad Settings

Pad/Group Registers

HYS - DISABLED
ODT - DISABLED
DSE - 40_OHM

DRAM_RAS

DRAM_RAS_B

DDR_SEL - LPDDR2
DDR_INPUT - CMOS
HYS - DISABLED
ODT - DISABLED
DSE - 40_OHM

SW_PAD_CTL_PAD_DRAM_RAS_B
SW_PAD_CTL_GRP_DDR_TYPE

DRAM_RESET

DRAM_RESET

DDR_SEL -
RESERVED2

DDR_INPUT - CMOS
HYS - DISABLED
ODT - DISABLED
DSE - 40_OHM

SW_PAD_CTL_PAD_DRAM_RESET

DRAM_SDBAO

DRAM_SDBAO

DDR_SEL - LPDDR2
DDR_INPUT - CMOS
HYS - DISABLED
ODT - DISABLED
DSE - 40_OHM

SW_PAD_CTL_PAD_DRAM_SDBAO
SW_PAD_CTL_GRP_DDR_TYPE
SW_PAD_CTL_GRP_ADDDS

DRAM_SDBA1

DRAM_SDBAT1

DDR_SEL - LPDDR2
DDR_INPUT - CMOS
HYS - DISABLED
ODT - DISABLED
DSE - 40_OHM

SW_PAD_CTL_PAD_DRAM_SDBA1
SW_PAD_CTL_GRP_DDR_TYPE
SW_PAD_CTL_GRP_ADDDS

DRAM_SDBA2

DRAM_SDBA2

DDR_SEL - LPDDR2
DDR_INPUT - CMOS
HYS - DISABLED
ODT - DISABLED
DSE - 40_OHM

SW_PAD_CTL_PAD_DRAM_SDBA2
SW_PAD_CTL_GRP_DDR_TYPE
SW_PAD_CTL_GRP_CTLDS

DRAM_SDCKEO

DRAM_SDCKEO

DDR_SEL - LPDDR2
DDR_INPUT - CMOS
HYS - DISABLED
ODT - DISABLED
DSE - 40_OHM

SW_PAD_CTL_PAD_DRAM_SDCKEO
SW_PAD_CTL_GRP_DDR_TYPE
SW_PAD_CTL_GRP_CTLDS

DRAM_SDCKEH1

DRAM_SDCKEH1

Table continues on the next page...

DDR_SEL - LPDDR2
DDR_INPUT - CMOS
HYS - DISABLED
ODT - DISABLED

SW_PAD_CTL_PAD_DRAM_SDCKEH1
SW_PAD_CTL_GRP_DDR_TYPE
SW_PAD_CTL_GRP_CTLDS
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Table 4-1. Pin Assignments (continued)

Pad Name

Mode

Signal

Pad Settings

Pad/Group Registers

DSE - 40_OHM

DRAM_SDCLK_0
B

DRAM_SDCLKO_N

DRAM_SDCLK_0

DRAM_SDCLKO_P

DDR_SEL - LPDDR2
DDR_INPUT - CMOS
HYS - DISABLED
ODT - DISABLED
DSE - 40_OHM

SW_PAD_CTL_PAD_DRAM_SDCLKO_P
SW_PAD_CTL_GRP_DDR_TYPE

DRAM_SDCLK_1
B

DRAM_SDCLK1_N

DRAM_SDCLK_1

DRAM_SDCLK1_P

DDR_SEL - LPDDR2
DDR_INPUT - CMOS
HYS - DISABLED
ODT - DISABLED
DSE - 40_OHM

SW_PAD_CTL_PAD_DRAM_SDCLK1_P
SW_PAD_CTL_GRP_DDR_TYPE

DRAM_SDQS0_B

DRAM_SDQSO0_N

DRAM_SDQS0

DRAM_SDQSO0_P

DDR_SEL - LPDDR2
DDR_INPUT - CMOS
HYS - DISABLED
PUS - 100K_OHM_PD
PUE - PULL

PKE - DISABLED
ODT - DISABLED
DSE - 40_OHM

SW_PAD_CTL_PAD_DRAM_SDQSO0_P
SW_PAD_CTL_GRP_DDR_TYPE
SW_PAD_CTL_GRP_DDRMODE_CTL
SW_PAD_CTL_GRP_DDRHYS

DRAM_SDQS1_B

DRAM_SDQS1_N

DRAM_SDQSH1

DRAM_SDQS1_P

DDR_SEL - LPDDR2
DDR_INPUT - CMOS
HYS - DISABLED
PUS - 100K_OHM_PD
PUE - PULL

PKE - DISABLED
ODT - DISABLED
DSE - 40_OHM

SW_PAD_CTL_PAD_DRAM_SDQS1_P
SW_PAD_CTL_GRP_DDR_TYPE
SW_PAD_CTL_GRP_DDRMODE_CTL
SW_PAD_CTL_GRP_DDRHYS

DRAM_SDQS2_B

DRAM_SDQS2_N

DRAM_SDQS2

DRAM_SDQS2_P

DDR_SEL - LPDDR2
DDR_INPUT - CMOS
HYS - DISABLED
PUS - 100K_OHM_PD
PUE - PULL

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)

Pad Name

Mode

Signal

Pad Settings

Pad/Group Registers

PKE - DISABLED
ODT - DISABLED
DSE - 40_OHM

DRAM_SDQS3_B

DRAM_SDQS3_N

DRAM_SDQS3

DRAM_SDQS3_P

DDR_SEL - LPDDR2
DDR_INPUT - CMOS
HYS - DISABLED
PUS - 100K_OHM_PD
PUE - PULL

PKE - DISABLED
ODT - DISABLED
DSE - 40_OHM

SW_PAD_CTL_PAD_DRAM_SDQS3_P
SW_PAD_CTL_GRP_DDR_TYPE
SW_PAD_CTL_GRP_DDRMODE_CTL
SW_PAD_CTL_GRP_DDRHYS

DRAM_SDQS4_B

DRAM_SDQS4_N

DRAM_SDQS4

DRAM_SDQS4_P

DDR_SEL - LPDDR2
DDR_INPUT - CMOS
HYS - DISABLED
PUS - 100K_OHM_PD
PUE - PULL

PKE - DISABLED
ODT - DISABLED
DSE - 40_OHM

SW_PAD_CTL_PAD_DRAM_SDQS4_P
SW_PAD_CTL_GRP_DDR_TYPE
SW_PAD_CTL_GRP_DDRMODE_CTL
SW_PAD_CTL_GRP_DDRHYS

DRAM_SDQS5_B

DRAM_SDQS5_N

DRAM_SDQS5

DRAM_SDQS5_P

DDR_SEL - LPDDR2
DDR_INPUT - CMOS
HYS - DISABLED
PUS - 100K_OHM_PD
PUE - PULL

PKE - DISABLED
ODT - DISABLED
DSE - 40_OHM

SW_PAD_CTL_PAD_DRAM_SDQS5_P
SW_PAD_CTL_GRP_DDR_TYPE
SW_PAD_CTL_GRP_DDRMODE_CTL
SW_PAD_CTL_GRP_DDRHYS

DRAM_SDQS6_B

DRAM_SDQS6_N

DRAM_SDQS6 DRAM_SDQS6_P DDR_SEL - LPDDR2 |SW_PAD_CTL_PAD_DRAM_SDQS6_P
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDR_TYPE
HYS - DISABLED SW_PAD_CTL_GRP_DDRMODE_CTL
PUS - 100K_OHM_PD [SW_PAD_CTL_GRP_DDRHYS
PUE - PULL
PKE - DISABLED
ODT - DISABLED

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)

Table continues on the next page...

Pad Name Mode Signal Pad Settings Pad/Group Registers
DSE - 40_OHM
DRAM_SDQS7_B DRAM_SDQS7_N
DRAM_SDQS7 DRAM_SDQS7_P DDR_SEL - LPDDR2 |SW_PAD_CTL_PAD_DRAM_SDQS7_P
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDR_TYPE
HYS - DISABLED SW_PAD_CTL_GRP_DDRMODE_CTL
PUS - 100K_OHM_PD |SW_PAD_CTL_GRP_DDRHYS
PUE - PULL
PKE - DISABLED
ODT - DISABLED
DSE - 40_OHM
DRAM_SDWE DRAM_SDWE_B DDR_SEL - LPDDR2 |SW_PAD_CTL_PAD_DRAM_SDWE_B
DDR_INPUT - CMOS |SW_PAD_CTL_GRP_DDR_TYPE
HYS - DISABLED SW_PAD_CTL_GRP_CTLDS
ODT - DISABLED
DSE - 40_OHM
DSI_CLKOM DSI_CLKO_N
DSI_CLKoP DSI_CLKO_P
DSI_DOM DSI_DATAO_N
DSI_DoP DSI_DATAO_P
DSI_D1M DSI_DATA1_N
DSI_D1P DSI_DATA1_P
EIM_DAO ALTO |EIM_ADOO HYS - DISABLED SW_PAD_CTL_PAD_EIM_ADOO
ALT1 |IPU1_DISP1_DATAOQ9 PUS - 100K_OHM_PU
ALT2 |IPU2_CSI1_DATA09 PUE - PULL
ALT5 |GPIO3_I000 PKE - ENABLED
ALT7 |SRC_BOOT_CFG00 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - FAST
EIM_DA1 ALTO |EIM_ADO1 HYS - DISABLED SW_PAD_CTL_PAD_EIM_ADO1
ALT1 |IPU1_DISP1_DATAO08 PUS - 100K_OHM_PU
ALT2 |IPU2_CSI1_DATA08 PUE - PULL
ALT5 |GPIO3_IOO01 PKE - ENABLED
ALT7 |SRC_BOOT_CFGO1 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - FAST
EIM_DA2 ALTO |EIM_ADO2 HYS - DISABLED SW_PAD_CTL_PAD_EIM_ADO2
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Table 4-1. Pin Assignments (continued)
Pad Name Mode Signal Pad Settings Pad/Group Registers
ALT1 |IPU1_DISP1_DATA07 PUS - 100K_OHM_PU
ALT2 |IPU2_CSI1_DATAO07 PUE - PULL
ALT5 |GPIO3_l002 PKE - ENABLED
ALT7 |SRC_BOOT_CFG02 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - FAST
EIM_DA3 ALTO |EIM_ADO3 HYS - DISABLED SW_PAD_CTL_PAD_EIM_ADO3
ALT1 |IPU1_DISP1_DATAO06 PUS - 100K_OHM_PU
ALT2 |IPU2_CSI1_DATAO06 PUE - PULL
ALT5 [GPIO3_IO03 PKE - ENABLED
ALT7 |SRC_BOOT_CFGO03 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - FAST
EIM_DA4 ALTO |EIM_ADO04 HYS - DISABLED SW_PAD_CTL_PAD_EIM_ADO04
ALT1 |IPU1_DISP1_DATAOQ5 PUS - 100K_OHM_PU
ALT2 |IPU2_CSI1_DATAO05 PUE - PULL
ALT5 |GPIO3_1004 PKE - ENABLED
ALT7 |SRC_BOOT_CFG04 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - FAST
EIM_DA5 ALTO |EIM_ADO5 HYS - DISABLED SW_PAD_CTL_PAD_EIM_ADO5
ALT1 |IPU1_DISP1_DATAO04 PUS - 100K_OHM_PU
ALT2 |IPU2_CSI1_DATA04 PUE - PULL
ALT5 |GPIO3_lO05 PKE - ENABLED
ALT7 |SRC_BOOT_CFGO05 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - FAST
EIM_DA6 ALTO |EIM_ADO06 HYS - DISABLED SW_PAD_CTL_PAD_EIM_ADO06
ALT1 |IPU1_DISP1_DATAO03 PUS - 100K_OHM_PU
ALT2 |IPU2_CSI1_DATAO03 PUE - PULL
ALT5 [GPIO3_IO06 PKE - ENABLED
ALT7 |SRC_BOOT_CFG06 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)

Pad Name Mode Signal Pad Settings Pad/Group Registers
SRE - FAST
EIM_DA7 ALTO |EIM_ADO7 HYS - DISABLED SW_PAD_CTL_PAD_EIM_ADO7
ALT1 |IPU1_DISP1_DATAO02 PUS - 100K_OHM_PU
ALT2 |IPU2_CSI1_DATAO02 PUE - PULL
ALT5 |GPIO3_lO07 PKE - ENABLED
ALT7 |SRC_BOOT_CFGO07 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - FAST
EIM_DAS8 ALTO |EIM_ADOS8 HYS - DISABLED SW_PAD_CTL_PAD_EIM_ADO08
ALT1 |IPU1_DISP1_DATAO1 PUS - 100K_OHM_PU
ALT2 |IPU2_CSI1_DATAO1 PUE - PULL
ALT5 |GPIO3_l008 PKE - ENABLED
ALT7 |SRC_BOOT_CFGO08 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - FAST
EIM_DA9 ALTO |EIM_ADO9 HYS - DISABLED SW_PAD_CTL_PAD_EIM_ADO09
ALT1 |IPU1_DISP1_DATAOQ0 PUS - 100K_OHM_PU
ALT2 |[IPU2_CSI1_DATAO00 PUE - PULL
ALT5 |GPIO3_lO09 PKE - ENABLED
ALT7 |SRC_BOOT_CFG09 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - FAST
EIM_DA10 ALTO |EIM_AD10 HYS - DISABLED SW_PAD_CTL_PAD_EIM_AD10
ALT1 (IPU1_DI1_PIN15 PUS - 100K_OHM_PU
ALT2 |[IPU2_CSI1_DATA_EN PUE - PULL
ALT5 |GPIO3_lO10 PKE - ENABLED
ALT7 |SRC_BOOT_CFG10 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - FAST
EIM_DA11 ALTO (EIM_AD11 HYS - DISABLED SW_PAD_CTL_PAD_EIM_AD11
ALT1 [IPU1_DI1_PINO2 PUS - 100K_OHM_PU
ALT2 |IPU2_CSI1_HSYNC PUE - PULL
ALT5 |GPIO3_IO11 PKE - ENABLED
ALT7 |SRC_BOOT_CFG11 ODE - DISABLED

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)
Pad Name Mode Signal Pad Settings Pad/Group Registers
SPEED - MEDIUM
DSE - 40_OHM
SRE - FAST
EIM_DA12 ALTO |EIM_AD12 HYS - DISABLED SW_PAD_CTL_PAD_EIM_AD12
ALT1 |IPU1_DI1_PINO3 PUS - 100K_OHM_PU
ALT2 |IPU2_CSI1_VSYNC PUE - PULL
ALT5 |GPIO3_l012 PKE - ENABLED
ALT7 |SRC_BOOT_CFG12 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - FAST
EIM_DA13 ALTO |EIM_AD13 HYS - DISABLED SW_PAD_CTL_PAD_EIM_AD13
ALT1 |IPU1_DI1_DO_CS PUS - 100K_OHM_PU
ALT5 |GPIO3_I013 PUE - PULL
ALT7 |SRC_BOOT_CFG13 PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - FAST
EIM_DA14 ALTO |EIM_AD14 HYS - DISABLED SW_PAD_CTL_PAD_EIM_AD14
ALT1 |IPU1_DI1_D1_CS PUS - 100K_OHM_PU
ALT5 |[GPIO3_IO14 PUE - PULL
ALT7 |SRC_BOOT_CFG14 PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - FAST
EIM_DA15 ALTO |EIM_AD15 HYS - DISABLED SW_PAD_CTL_PAD_EIM_AD15
ALT1 |IPU1_DI1_PINOA1 PUS - 100K_OHM_PU
ALT2 |IPU1_DI1_PINO4 PUE - PULL
ALT5 |GPIO3_IO15 PKE - ENABLED
ALT7 |SRC_BOOT_CFG15 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - FAST
EIM_A16 ALTO |EIM_ADDR16 HYS - DISABLED SW_PAD_CTL_PAD_EIM_ADDR16
ALT1 |IPU1_DI1_DISP_CLK PUS - 100K_OHM_PU
ALT2 |IPU2_CSI1_PIXCLK PUE - PULL

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)

Pad Name Mode Signal Pad Settings Pad/Group Registers
ALT5 |GPIO2_1022 PKE - ENABLED
ALT7 |SRC_BOOT_CFG16 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - FAST
EIM_A17 ALTO |EIM_ADDR17 HYS - DISABLED SW_PAD_CTL_PAD_EIM_ADDR17
ALT1 |IPU1_DISP1_DATA12 PUS - 100K_OHM_PU
ALT2 |IPU2_CSI1_DATA12 PUE - PULL
ALT5 |GPIO2_l021 PKE - ENABLED
ALT7 |SRC_BOOT_CFG17 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - FAST
EIM_A18 ALTO |EIM_ADDR18 HYS - DISABLED SW_PAD_CTL_PAD_EIM_ADDR18
ALT1 |IPU1_DISP1_DATA13 PUS - 100K_OHM_PU
ALT2 |IPU2_CSI1_DATA13 PUE - PULL
ALT5 [GPIO2_1020 PKE - ENABLED
ALT7 |SRC_BOOT_CFG18 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - FAST
EIM_A19 ALTO |EIM_ADDR19 HYS - DISABLED SW_PAD_CTL_PAD_EIM_ADDR19
ALT1 [IPU1_DISP1_DATA14 PUS - 100K_OHM_PU
ALT2 |IPU2_CSI1_DATA14 PUE - PULL
ALT5 [GPIO2_I019 PKE - ENABLED
ALT7 |SRC_BOOT_CFG19 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - FAST
EIM_A20 ALTO |EIM_ADDR20 HYS - DISABLED SW_PAD_CTL_PAD_EIM_ADDR20
ALT1 |IPU1_DISP1_DATA15 PUS - 100K_OHM_PU
ALT2 |IPU2_CSI1_DATA15 PUE - PULL
ALT5 [GPIO2_l018 PKE - ENABLED
ALT7 |SRC_BOOT_CFG20 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - FAST
EIM_A21 ALTO |EIM_ADDR21 HYS - DISABLED SW_PAD_CTL_PAD_EIM_ADDR21

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)
Pad Name Mode Signal Pad Settings Pad/Group Registers
ALT1 (IPU1_DISP1_DATA16 PUS - 100K_OHM_PU
ALT2 |IPU2_CSI1_DATA16 PUE - PULL
ALT5 |GPIO2_l017 PKE - ENABLED
ALT7 |SRC_BOOT_CFG21 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - FAST
EIM_A22 ALTO |EIM_ADDR22 HYS - DISABLED SW_PAD_CTL_PAD_EIM_ADDR22
ALT1 |IPU1_DISP1_DATA17 PUS - 100K_OHM_PU
ALT2 |IPU2_CSI1_DATA17 PUE - PULL
ALT5 |GPIO2_l016 PKE - ENABLED
ALT7 |SRC_BOOT_CFG22 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - FAST
EIM_A23 ALTO |EIM_ADDR23 HYS - DISABLED SW_PAD_CTL_PAD_EIM_ADDR23
ALT1 |IPU1_DISP1_DATA18 PUS - 100K_OHM_PU
ALT2 |IPU2_CSI1_DATA18 PUE - PULL
ALT3 |[IPU2_SISG3 PKE - ENABLED
ALT4 [IPU1_SISG3 ODE - DISABLED
ALT5 |GPIO6_I006 SPEED - MEDIUM
ALT7 |SRC_BOOT_CFG23 DSE - 40_OHM
SRE - FAST
EIM_A24 ALTO |EIM_ADDR24 HYS - DISABLED SW_PAD_CTL_PAD_EIM_ADDR24
ALT1 |IPU1_DISP1_DATA19 PUS - 100K_OHM_PU
ALT2 |IPU2_CSI1_DATA19 PUE - PULL
ALT3 [IPU2_SISG2 PKE - ENABLED
ALT4 [IPU1_SISG2 ODE - DISABLED
ALT5 |GPIO5_l004 SPEED - MEDIUM
ALT7 |SRC_BOOT_CFG24 DSE - 40_OHM
SRE - FAST
EIM_A25 ALTO |EIM_ADDR25 HYS - DISABLED SW_PAD_CTL_PAD_EIM_ADDR25
ALT1 |ECSPI4_SSH PUS - 100K_OHM_PU
ALT2 |ECSPI2_RDY PUE - PULL
ALT3 |IPU1_DI1_PIN12 PKE - ENABLED
ALT4 |IPU1_DIO_D1_CS ODE - DISABLED
ALT5 |GPIO5_1002 SPEED - MEDIUM
ALT6 |HDMI_TX_CEC_LINE DSE - 40_OHM

Table continues on the next page...

i.MX 6Dual/6Quad Applications Processor Reference Manual, Rev. 6, 05/2020

92

NXP Semiconductors



4
Chapter 4 External Signals and Pin Multiplexing

Table 4-1. Pin Assignments (continued)

Pad Name Mode Signal Pad Settings Pad/Group Registers
SRE - FAST
EIM_BCLK ALTO |EIM_BCLK HYS - DISABLED SW_PAD_CTL_PAD_EIM_BCLK
ALT1 |IPU1_DI1_PIN16 PUS - 100K_OHM_PU
ALT5 |GPIO6_lO31 PUE - PULL

PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM

DSE - 40_OHM
SRE - FAST
EIM_CSO0 ALTO |EIM_CSO0_B HYS - DISABLED SW_PAD_CTL_PAD_EIM_CS0_B
ALT1 (IPU1_DI1_PINO5 PUS - 100K_OHM_PU
ALT2 |ECSPI2_SCLK PUE - PULL
ALT5 |GPIO2_1023 PKE - ENABLED

ODE - DISABLED
SPEED - MEDIUM

DSE - 40_OHM
SRE - FAST
EIM_CS1 ALTO |EIM_CS1_B HYS - DISABLED SW_PAD_CTL_PAD_EIM_CS1_B
ALT1 (IPU1_DI1_PINO6 PUS - 100K_OHM_PU
ALT2 |ECSPI2_MOSI PUE - PULL
ALT5 |GPIO2_1024 PKE - ENABLED

ODE - DISABLED
SPEED - MEDIUM

DSE - 40_OHM
SRE - FAST
EIM_D16 ALTO |EIM_DATA16 HYS - ENABLED SW_PAD_CTL_PAD_EIM_DATA16
ALT1 |ECSPI1_SCLK PUS - 100K_OHM_PU
ALT2 [IPU1_DIO_PINO5S PUE - PULL
ALT3 [IPU2_CSI1_DATA18 PKE - ENABLED
ALT4 |HDMI_TX_DDC_SDA ODE - DISABLED

ALT5 |GPIO3_lO16
ALT6 |l2C2_SDA

SPEED - MEDIUM

DSE - 40_OHM
SRE - SLOW
EIM_D17 ALTO |EIM_DATA17 HYS - ENABLED SW_PAD_CTL_PAD_EIM_DATA17
ALT1 |ECSPI1_MISO PUS - 100K_OHM_PU
ALT2 |IPU1_DIO_PINO6 PUE - PULL
ALT3 |IPU2_CSI1_PIXCLK PKE - ENABLED
ALT4 |DCIC1_OUT ODE - DISABLED

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)
Pad Name Mode Signal Pad Settings Pad/Group Registers
ALT5 |GPIO3_IO17 SPEED - MEDIUM
ALT6 |12C3_SCL DSE - 40_OHM
SRE - SLOW
EIM_D18 ALTO |EIM_DATA18 HYS - ENABLED SW_PAD_CTL_PAD_EIM_DATA18
ALT1 |ECSPI1_MOSI PUS - 100K_OHM_PU
ALT2 |IPU1_DIO_PINO7 PUE - PULL
ALT3 |IPU2_CSI1_DATA17 PKE - ENABLED
ALT4 |IPU1_DI1_D0O_CS ODE - DISABLED
ALT5 |GPIO3_lO18 SPEED - MEDIUM
ALT6 |[12C3_SDA DSE - 40_OHM
SRE - SLOW
EIM_D19 ALTO |EIM_DATA19 HYS - ENABLED SW_PAD_CTL_PAD_EIM_DATA19
ALT1 |ECSPI1_SSH PUS - 100K_OHM_PU
ALT2 |IPU1_DIO_PINO8 PUE - PULL
ALT3 |[IPU2_CSI1_DATA16 PKE - ENABLED
ALT4 [UART1_CTS B ODE - DISABLED
ALT5 |GPIO3_IO19 SPEED - MEDIUM
ALT6 |EPIT1_OUT DSE - 40_OHM
SRE - SLOW
EIM_D20 ALTO |EIM_DATA20 HYS - ENABLED SW_PAD_CTL_PAD_EIM_DATA20
ALT1 |ECSPI4_SS0O PUS - 100K_OHM_PU
ALT2 |IPU1_DIO_PIN16 PUE - PULL
ALT3 |[IPU2_CSI1_DATA15 PKE - ENABLED
ALT4 [UART1_RTS_B ODE - DISABLED
ALT5 |GPIO3_I020 SPEED - MEDIUM
ALT6 |EPIT2_OUT DSE - 40_OHM
SRE - SLOW
EIM_D21 ALTO |EIM_DATA21 HYS - ENABLED SW_PAD_CTL_PAD_EIM_DATA21
ALT1 |ECSPI4_SCLK PUS - 100K_OHM_PU
ALT2 |IPU1_DIO_PIN17 PUE - PULL
ALT3 |IPU2_CSI1_DATA11 PKE - ENABLED
ALT4 |USB_OTG_OC ODE - DISABLED
ALT5 |GPIO3_lO21 SPEED - MEDIUM
ALT6 |12C1_SCL DSE - 40 OHM
ALT7 |SPDIF_IN SRE - SLOW
EIM_D22 ALTO |EIM_DATA22 HYS - ENABLED SW_PAD_CTL_PAD_EIM_DATA22
ALT1 |ECSPI4_MISO PUS - 100K_OHM_PU
ALT2 [IPU1_DIO_PINO1 PUE - PULL
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Table 4-1. Pin Assignments (continued)

Pad Name Mode Signal Pad Settings Pad/Group Registers
ALT3 |IPU2_CSI1_DATA10 PKE - ENABLED
ALT4 |USB_OTG_PWR ODE - DISABLED
ALT5 |GPIO3_l022 SPEED - MEDIUM
ALT6 |SPDIF_OUT DSE - 40_OHM
SRE - SLOW
EIM_D23 ALTO |EIM_DATA23 HYS - ENABLED SW_PAD_CTL_PAD_EIM_DATA23
ALT1 |IPU1_DIO_DO_CS PUS - 100K_OHM_PU
ALT2 |UART3_CTS_B PUE - PULL
ALT3 |[UART1_DCD_B PKE - ENABLED

ALT4 [IPU2_CSH_DATA_EN  |ODE - DISABLED
ALT5 |GPIO3_I023
ALT6 |IPU1_DI1_PINO2

SPEED - MEDIUM

DSE - 40_OHM
ALT7 |IPU1_DI1_PIN14 SRE - SLOW
EIM_D24 ALTO |[EIM_DATA24 HYS - ENABLED SW_PAD_CTL_PAD_EIM_DATA24
ALT1 |ECSPI4_SS2 PUS - 100K_OHM_PU
ALT2 |UART3_TX_DATA PUE - PULL
ALT3 |ECSPI1_SS2 PKE - ENABLED
ALT4 |ECSPI2_SS2 ODE - DISABLED

ALT5 |GPIO3_I024
ALT6 |AUDS5_RXFS

SPEED - MEDIUM

DSE - 40_OHM
ALT7 |UART1_DTR_B SRE - SLOW
EIM_D25 ALTO |EIM_DATA25 HYS - ENABLED SW_PAD_CTL_PAD_EIM_DATA25
ALT1 |ECSPI4_SS3 PUS - 100K_OHM_PU
ALT2 |UART3_RX_DATA PUE - PULL
ALT3 |ECSPI1_SS3 PKE - ENABLED
ALT4 |ECSPI2_SS3 ODE - DISABLED

ALT5 |GPIO3_I025
ALT6 |AUD5_RXC

SPEED - MEDIUM

DSE - 40_OHM
ALT7 |UART1_DSR_B SRE - SLOW
EIM_D26 ALTO |EIM_DATA26 HYS - ENABLED SW_PAD_CTL_PAD_EIM_DATA26
ALT1 [IPU1_DI1_PIN11 PUS - 100K_OHM_PU
ALT2 |IPU1_CSIO_DATAO1 PUE - PULL
ALT3 [IPU2_CSI1_DATA14 PKE - ENABLED
ALT4 |UART2_TX_DATA ODE - DISABLED

ALT5 |GPIO3_I026
ALT6 |[IPU1_SISG2

SPEED - MEDIUM

DSE - 40_OHM
ALT7 |IPU1_DISP1_DATA22 SRE - SLOW
EIM_D27 ALTO |EIM_DATA27 HYS - ENABLED SW_PAD_CTL_PAD_EIM_DATA27
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Table 4-1. Pin Assignments (continued)
Pad Name | Mode Signal Pad Settings Pad/Group Registers
ALT1 [IPU1_DI1_PIN13 PUS - 100K_OHM_PU
ALT2 |IPU1_CSI0O_DATA00 PUE - PULL
ALT3 |IPU2_CSI1_DATA13 PKE - ENABLED
ALT4 |UART2_RX_DATA ODE - DISABLED
ALT5 |GPIO3_1027 SPEED - MEDIUM
ALT6 |IPU1_SISG3 DSE - 40_OHM
ALT7 |IPU1_DISP1_DATA23 SRE - SLOW
EIM_D28 ALTO |EIM_DATA28 HYS - ENABLED SW_PAD_CTL_PAD_EIM_DATA28
ALT1 [12C1_SDA PUS - 100K_OHM_PU
ALT2 |ECSPI4_MOSI PUE - PULL
ALT3 |IPU2_CSI1_DATA12 PKE - ENABLED
ALT4 |UART2_CTS_B ODE - DISABLED
ALT5 |GPIO3_1028 SPEED - MEDIUM
ALT6 |IPU1_EXT_TRIG DSE - 40_OHM
ALT7 |IPU1_DIO_PIN13 SRE - SLOW
EIM_D29 ALTO |EIM_DATA29 HYS - ENABLED SW_PAD_CTL_PAD_EIM_DATA29
ALT1 |IPU1_DI1_PIN15 PUS - 100K_OHM_PU
ALT2 |ECSPI4_SS0 PUE - PULL
ALT4 |UART2_RTS_B PKE - ENABLED
ALT5 |GPIO3_I029 ODE - DISABLED
ALT6 |IPU2_CSI1_VSYNC SPEED - MEDIUM
ALT7 |IPU1_DIO_PIN14 DSE - 40_OHM
SRE - SLOW
EIM_D30 ALTO |EIM_DATA30 HYS - ENABLED SW_PAD_CTL_PAD_EIM_DATA30
ALT1 |IPU1_DISP1_DATA21 PUS - 100K_OHM_PU
ALT2 |IPU1_DIO_PIN11 PUE - PULL
ALT3 |IPU1_CSI0_DATA03 PKE - ENABLED
ALT4 |UART3_CTS_B ODE - DISABLED
ALT5 |GPIO3_1030 SPEED - MEDIUM
ALT6 |USB_H1_OC DSE - 40_OHM
SRE - SLOW
EIM_D31 ALTO |EIM_DATA31 HYS - ENABLED SW_PAD_CTL_PAD_EIM_DATA31
ALT1 |IPU1_DISP1_DATA20 PUS - 100K_OHM_PU
ALT2 |IPU1_DIO_PIN12 PUE - PULL
ALT3 |IPU1_CSI0_DATA02 PKE - ENABLED
ALT4 |UART3_RTS_B ODE - DISABLED
ALT5 |GPIO3_I031 SPEED - MEDIUM
ALT6 |USB_H1_PWR DSE - 40_OHM

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)

Pad Name Mode Signal Pad Settings Pad/Group Registers
SRE - SLOW
EIM_EBO ALTO |EIM_EBO_B HYS - DISABLED SW_PAD_CTL_PAD_EIM_EBO_B
ALT1 |IPU1_DISP1_DATA11 PUS - 100K_OHM_PU
ALT2 |IPU2_CSI1_DATA11 PUE - PULL
ALT4 |[CCM_PMIC_READY PKE - ENABLED
ALT5 |GPIO2_1028 ODE - DISABLED

ALT7 |SRC_BOOT_CFG27 SPEED - MEDIUM

DSE - 40_OHM
SRE - FAST
EIM_EB1 ALTO |EIM_EB1_B HYS - DISABLED SW_PAD_CTL_PAD_EIM_EB1_B
ALT1 |IPU1_DISP1_DATA10 PUS - 100K_OHM_PU
ALT2 |IPU2_CSI1_DATA10 PUE - PULL
ALT5 |GPIO2_1029 PKE - ENABLED
ALT7 |SRC_BOOT_CFG28 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - FAST
EIM_EB2 ALTO |EIM_EB2_B HYS - ENABLED SW_PAD_CTL_PAD_EIM_EB2_B
ALT1 |ECSPI1_SS0O PUS - 100K_OHM_PU
ALT3 |[IPU2_CSI1_DATA19 PUE - PULL
ALT4 |HDMI_TX_DDC_SCL PKE - ENABLED
ALT5 |GPIO2_1030 ODE - DISABLED

ALT6 |l2C2_SCL
ALT7 |SRC_BOOT_CFG30

SPEED - MEDIUM

DSE - 40_OHM
SRE - SLOW
EIM_EB3 ALTO |EIM_EB3 B HYS - ENABLED SW_PAD_CTL_PAD_EIM_EB3_B
ALT1 |ECSPI4_RDY PUS - 100K_OHM_PU
ALT2 |UART3_RTS B PUE - PULL
ALT3 |UART1_RI_B PKE - ENABLED
ALT4 |IPU2_CSI1_HSYNC ODE - DISABLED

ALT5 |GPIO2_l031
ALT6 (IPU1_DI1_PINO3

SPEED - MEDIUM

DSE - 40_OHM
ALT7 [SRC_BOOT_CFG31 SRE - SLOW
EIM_LBA ALTO |EIM_LBA_B HYS - DISABLED SW_PAD_CTL_PAD_EIM_LBA_B
ALT1 [IPU1_DI1_PIN17 PUS - 100K_OHM_PU
ALT2 |ECSPI2_SS1 PUE - PULL
ALT5 |GPIO2_1027 PKE - ENABLED
ALT7 |SRC_BOOT_CFG26 ODE - DISABLED

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)
Pad Name Mode Signal Pad Settings Pad/Group Registers
SPEED - MEDIUM
DSE - 40_OHM
SRE - FAST
EIM_OE ALTO |EIM_OE_B HYS - DISABLED SW_PAD_CTL_PAD_EIM_OE_B
ALT1 |IPU1_DI1_PINO7 PUS - 100K_OHM_PU
ALT2 |ECSPI2_MISO PUE - PULL
ALT5 |GPIO2_l025 PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - FAST
EIM_RW ALTO |EIM_RW HYS - DISABLED SW_PAD_CTL_PAD_EIM_RW
ALT1 |IPU1_DI1_PINO8 PUS - 100K_OHM_PU
ALT2 |ECSPI2_SS0 PUE - PULL
ALT5 |GPIO2_l026 PKE - ENABLED
ALT7 |SRC_BOOT_CFG29 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - FAST
EIM_WAIT ALTO |EIM_WAIT_B HYS - DISABLED SW_PAD_CTL_PAD_EIM_WAIT_B
ALT1 |EIM_DTACK_B PUS - 100K_OHM_PU
ALT5 |GPIO5_10O00 PUE - PULL
ALT7 |SRC_BOOT_CFG25 PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 60_OHM
SRE - SLOW
ENET_CRS_DV |ALT1 |ENET_RX_EN HYS - ENABLED SW_PAD_CTL_PAD_ENET_CRS_DV
ALT2 |ESAI_TX_CLK PUS - 100K_OHM_PU
ALT3 |SPDIF_EXT_CLK PUE - PULL
ALT5 |GPIO1_1025 PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
ENET_MDC ALTO |MLB_DATA HYS - ENABLED SW_PAD_CTL_PAD_ENET_MDC
ALT1 |ENET_MDC PUS - 100K_OHM_PU
ALT2 |ESAI_TX5_RX0 PUE - PULL
Table continues on the next page...
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Table 4-1. Pin Assignments (continued)

Pad Name Mode Signal Pad Settings Pad/Group Registers
ALT4 |ENET_1588_EVENT1_IN |PKE-ENABLED
ALT5 |GPIO1_IO31 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
ENET_MDIO ALT1 |ENET_MDIO HYS - ENABLED SW_PAD_CTL_PAD_ENET_MDIO
ALT2 |ESAI_RX_CLK PUS - 100K_OHM_PU
ALT4 |ENET_1588_EVENT1_OU |PUE - PULL
T

PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM

ALT5 |[GPIO1_I1022
ALT6 |SPDIF_LOCK

DSE - 40_OHM
SRE - SLOW
ENET_REF_CLK |ALT1 |ENET_TX_CLK HYS - ENABLED SW_PAD_CTL_PAD_ENET_REF_CLK
ALT2 |ESAI_RX_FS PUS - 100K_OHM_PU
ALT5 |GPIO1_l023 PUE - PULL
ALT6 |SPDIF_SR_CLK PKE - ENABLED

ODE - DISABLED
SPEED - MEDIUM

DSE - 40_OHM
SRE - SLOW
ENET_RXDO ALTO |[XTALOSC_OSC32K_32K_ |HYS - ENABLED SW_PAD_CTL_PAD_ENET_RX_DATAO
ouT PUS - 100K_OHM_PU
ALT1 |ENET_RX_DATAO PUE - PULL

ALT2 |ESAI_TX_HF_CLK
ALT3 |SPDIF_OUT
ALT5 |GPIO1_I027

PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM

DSE - 40_OHM
SRE - SLOW
ENET_RXD1 ALTO |MLB_SIG HYS - ENABLED SW_PAD_CTL_PAD_ENET_RX_DATA1
ALT1 |ENET_RX_DATA1 PUS - 100K_OHM_PU
ALT2 |ESAI_TX_FS PUE - PULL
ALT4 |ENET_1588_EVENT3_OU |pKE - ENABLED

T
ALT5 |GPIO1_I026

ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
ENET_RX_ER ALTO |USB_OTG_ID HYS - ENABLED SW_PAD_CTL_PAD_ENET_RX_ER

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)
Pad Name Mode Signal Pad Settings Pad/Group Registers
ALT1 |ENET_RX_ER PUS - 100K_OHM_PU
ALT2 |ESAI_RX_HF_CLK PUE - PULL
ALT3 |SPDIF_IN PKE - ENABLED
ALT4 |ENET_1588_EVENT2_OU |ODE - DISABLED
T SPEED - MEDIUM
ALT5 |GPIO1_l024 DSE - 40_OHM
SRE - SLOW
ENET_TXDO ALT1 |ENET_TX_DATAO HYS - ENABLED SW_PAD_CTL_PAD_ENET_TX_DATAO
ALT2 |ESAI_TX4_RX1 PUS - 100K_OHM_PU
ALT5 |GPIO1_1030 PUE - PULL
PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
ENET_TXD1 ALTO |MLB_CLK HYS - ENABLED SW_PAD_CTL_PAD_ENET_TX_DATA1
ALT1 |ENET_TX_DATA1 PUS - 100K_OHM_PU
ALT2 |ESAI_TX2_RX3 PUE - PULL
ALT4 |ENET_1588_EVENTO_IN |pKE - ENABLED
ALT5 |GPIO1_1029 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
ENET_TX_EN ALT1 |ENET_TX_EN HYS - ENABLED SW_PAD_CTL_PAD_ENET_TX_EN
ALT2 |ESAI_TX3_RX2 PUS - 100K_OHM_PU
ALT5 |GPIO1_1028 PUE - PULL
PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
GPIO_0 ALTO |CCM_CLKO1 HYS - ENABLED SW_PAD_CTL_PAD_GPIO00
ALT2 |KEY_COL5 PUS - 100K_OHM_PU
ALT3 |ASRC_EXT_CLK PUE - PULL
ALT4 |EPIT1_OUT PKE - ENABLED
ALT5 |GPIO1_lO00 ODE - DISABLED
ALT6 |USB_H1_PWR SPEED - MEDIUM
ALT7 |SNVS_VIO_5 DSE - 40_OHM

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)

Pad Name Mode Signal Pad Settings Pad/Group Registers
SRE - SLOW
GPIO_1 ALTO |ESAI_RX_CLK HYS - ENABLED SW_PAD_CTL_PAD_GPIOO01
ALT1 |WDOG2_B PUS - 100K_OHM_PU
ALT2 |KEY_ROWS5 PUE - PULL
ALT3 |USB_OTG_ID PKE - ENABLED
ALT4 |PWM2_OUT ODE - DISABLED

ALT5 |GPIO1_1O01
ALT6 |SD1_CD_B

SPEED - MEDIUM

DSE - 40_OHM
SRE - SLOW
GPIO_2 ALTO |ESAI_TX_FS HYS - ENABLED SW_PAD_CTL_PAD_GPIO02
ALT2 |KEY_ROWS6 PUS - 100K_OHM_PU
ALT5 |GPIO1_1002 PUE - PULL
ALT6 |SD2_WP PKE - ENABLED
ALT7 |MLB_DATA ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
GPIO_3 ALTO |ESAI_RX_HF_CLK HYS - ENABLED SW_PAD_CTL_PAD_GPIO03
ALT2 |[12C3_SCL PUS - 100K_OHM_PU
ALT3 |XTALOSC_REF_CLK_24M |pPUE - PULL
ALT4 |CCM_CLKO2 PKE - ENABLED
ALT5 |GPIO1_1003 ODE - DISABLED

ALT6 |[USB_H1_OC
ALT7 |MLB_CLK

SPEED - MEDIUM

DSE - 40_OHM
SRE - SLOW
GPIO_4 ALTO |ESAI_TX_HF_CLK HYS - ENABLED SW_PAD_CTL_PAD_GPIO04
ALT2 |KEY_COL7 PUS - 100K_OHM_PU
ALT5 |GPIO1_1004 PUE - PULL
ALT6 |SD2_CD_B PKE - ENABLED

ODE - DISABLED
SPEED - MEDIUM

DSE - 40_OHM
SRE - SLOW
GPIO_5 ALTO |ESAI_TX2_RX3 HYS - ENABLED SW_PAD_CTL_PAD_GPIO05
ALT2 |KEY_ROW7 PUS - 100K_OHM_PU
ALT3 |CCM_CLKO1 PUE - PULL
ALT5 |GPIO1_I005 PKE - ENABLED
ALT6 |12C3_SCL ODE - DISABLED

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)
Pad Name Mode Signal Pad Settings Pad/Group Registers
ALT7 |ARM_EVENTI SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
GPIO_6 ALTO |ESAI_TX_CLK HYS - ENABLED SW_PAD_CTL_PAD_GPIO06
ALT2 |I12C3_SDA PUS - 100K_OHM_PU
ALT5 |GPIO1_lO06 PUE - PULL
ALT6 |SD2_LCTL PKE - ENABLED
ALT7 |MLB_SIG ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
GPIO_7 ALTO |ESAI_TX4_RX1 HYS - ENABLED SW_PAD_CTL_PAD_GPIO07
ALT1 |ECSPI5_RDY PUS - 100K_OHM_PU
ALT2 |EPIT1_OUT PUE - PULL
ALT3 |FLEXCAN1_TX PKE - ENABLED
ALT4 [UART2_TX_DATA ODE - DISABLED
ALT5 |GPIO1_l007 SPEED - MEDIUM
ALT6 |SPDIF_LOCK DSE - 40_OHM
ALT7 |USB_OTG_HOST_MODE SRE - SLOW
GPIO_8 ALTO |ESAI_TX5_RX0 HYS - ENABLED SW_PAD_CTL_PAD_GPIO08
ALT1 |XTALOSC_REF_CLK_32K |PUS - 100K_OHM_PU
ALT2 |EPIT2_OUT PUE - PULL
ALT3 |FLEXCAN1_RX PKE - ENABLED
ALT4 [UART2_RX_DATA ODE - DISABLED
ALT5 |GPIO1_l008 SPEED - MEDIUM
ALT6 |SPDIF_SR_CLK DSE - 40_OHM
ALT7 EEB_OTG_PWR_CTL_WA SRE - SLOW
GPIO_9 ALTO |ESAI_RX_FS HYS - ENABLED SW_PAD_CTL_PAD_GPIO09
ALT1 |{WDOG1_B PUS - 100K_OHM_PU
ALT2 |KEY_COL6 PUE - PULL
ALT3 |CCM_REF_EN_B PKE - ENABLED
ALT4 |PWM1_OUT ODE - DISABLED
ALT5 |GPIO1_1009 SPEED - MEDIUM
ALT6 |SD1_WP DSE - 40_OHM
SRE - SLOW
GPIO_16 ALTO |ESAI_TX3_RX2 HYS - ENABLED SW_PAD_CTL_PAD_GPIO16
ALT1 |ENET_1588_EVENT2_IN |PUS - 100K_OHM_PU

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)

Pad Name Mode Signal Pad Settings Pad/Group Registers
ALT2 |ENET_REF_CLK PUE - PULL
ALT3 |SD1_LCTL PKE - ENABLED
ALT4 |SPDIF_IN ODE - DISABLED
ALT5 |GPIO7_1011 SPEED - MEDIUM
ALT6 |(12C3_SDA DSE - 40_OHM
ALT7 |JTAG_DE_B SRE - SLOW
GPIO_17 ALTO |ESAI_TXO0 HYS - ENABLED SW_PAD_CTL_PAD_GPIO17
ALT1 |ENET_1588_EVENT3_IN |[PUS - 100K_OHM_PU
ALT2 |CCM_PMIC_READY PUE - PULL
ALT3 |SDMA_EXT_EVENTO PKE - ENABLED
ALT4 |SPDIF_OUT ODE - DISABLED
ALT5 |GPIO7_1012 SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
GPIO_18 ALTO |ESAI_TX1 HYS - ENABLED SW_PAD_CTL_PAD_GPIO18
ALT1 |ENET_RX_CLK PUS - 100K_OHM_PU
ALT2 |SD3_VSELECT PUE - PULL
ALT3 |SDMA_EXT_EVENT1 PKE - ENABLED
ALT4 |ASRC_EXT_CLK ODE - DISABLED
ALT5 |GPIO7_1013 SPEED - MEDIUM
ALT6 |SNVS_VIO_5_CTL DSE - 40_OHM
SRE - SLOW
GPIO_19 ALTO |KEY_COL5 HYS - ENABLED SW_PAD_CTL_PAD_GPIO19
ALT1 |ENET_1588_EVENTO_OU |PUS - 100K_OHM_PU
T PUE - PULL
ALT2 |SPDIF_OUT
PKE - ENABLED
ALT3 |CCM_CLKO1
ALT4 |ECSPI1_RDY ODE - DISABLED
ALT5 |GPIO4_1005 SPEED - MEDIUM
ALT6 |ENET_TX_ER DSE - 40_OHM
SRE - SLOW
HDMI_CLKM HDMI_TX_CLK_N
HDMI_CLKP HDMI_TX_CLK_P
HDMI_DOM HDMI_TX_DATAO_N
HDMI_DOP HDMI_TX_DATAO_P
HDMI_D1M HDMI_TX_DATA1_N
HDMI_D1P HDMI_TX_DATA1_P
HDMI_D2M HDMI_TX_DATA2_N
HDMI_D2P HDMI_TX_DATA2_P
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Table 4-1. Pin Assignments (continued)

Pad Name

Mode

Signal

Pad Settings

Pad/Group Registers

HDMI_DDCCEC

HDMI_TX_DDC_CEC

HDMI_HPD

HDMI_TX_HPD

JTAG_MOD

JTAG_MOD

HYS - DISABLED
PUS - 100K_OHM_PU
PUE - PULL

PKE - ENABLED
ODE - DISABLED
SPEED - 50MHZ

DSE - 60_OHM

SRE - SLOW

SW_PAD_CTL_PAD_JTAG_MOD

JTAG_TCK

JTAG_TCK

HYS - DISABLED
PUS - 47K_OHM_PU
PUE - PULL

PKE - ENABLED
ODE - DISABLED
SPEED - 50MHZ
DSE - 60_OHM

SRE - SLOW

SW_PAD_CTL_PAD_JTAG_TCK

JTAG_TDI

JTAG_TDI

HYS - DISABLED
PUS - 47K_OHM_PU
PUE - PULL

PKE - ENABLED
ODE - DISABLED
SPEED - 50MHZ
DSE - 60_OHM

SRE - SLOW

SW_PAD_CTL_PAD_JTAG_TDI

JTAG_TDO

JTAG_TDO

HYS - DISABLED
PUS - 100K_OHM_PU
PUE - KEEP

PKE - ENABLED
ODE - DISABLED
SPEED - 100MHZ
DSE - 40_OHM

SRE - FAST

SW_PAD_CTL_PAD_JTAG_TDO

JTAG_TMS

JTAG_TMS

HYS - DISABLED
PUS - 47K_OHM_PU
PUE - PULL

PKE - ENABLED

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)

Table continues on the next page...

Pad Name Mode Signal Pad Settings Pad/Group Registers
ODE - DISABLED
SPEED - 50MHZ
DSE - 60_OHM
SRE - SLOW
JTAG_TRSTB JTAG_TRSTB HYS - DISABLED SW_PAD_CTL_PAD_JTAG_TRSTB
PUS - 47K_OHM_PU
PUE - PULL
PKE - ENABLED
ODE - DISABLED
SPEED - 50MHZ
DSE - 60_OHM
SRE - SLOW
KEY_COLO ALTO |[ECSPI1_SCLK HYS - ENABLED SW_PAD_CTL_PAD_KEY_COLO
ALT1 |ENET_RX_DATA3 PUS - 100K_OHM_PU
ALT2 |AUD5_TXC PUE - PULL
ALT3 |KEY_COLO PKE - ENABLED
ALT4 |UART4_TX_DATA ODE - DISABLED
ALT5 |GPIO4_lO06 SPEED - MEDIUM
ALT6 |DCIC1_OUT DSE - 40_OHM
SRE - SLOW
KEY_COL1 ALTO |[ECSPI1_MISO HYS - ENABLED SW_PAD_CTL_PAD_KEY_COLA1
ALT1 |ENET_MDIO PUS - 100K_OHM_PU
ALT2 |AUD5_TXFS PUE - PULL
ALT3 |KEY_COL1 PKE - ENABLED
ALT4 |UART5_TX_DATA ODE - DISABLED
ALT5 |GPIO4_I008 SPEED - MEDIUM
ALT6 |SD1_VSELECT DSE - 40_OHM
SRE - SLOW
KEY_COL2 ALTO |ECSPI1_SSt HYS - ENABLED SW_PAD_CTL_PAD_KEY_COL2
ALT1 |ENET_RX_DATA2 PUS - 100K_OHM_PU
ALT2 |FLEXCAN1_TX PUE - PULL
ALT3 |KEY_COL2 PKE - ENABLED
ALT4 |ENET_MDC ODE - DISABLED
ALT5 |[GPIO4_I010 SPEED - MEDIUM
ALT6 LEJSB_H1_PWR_CTL_WAK DSE - 40_OHM
SRE - SLOW
KEY_COL3 ALTO |ECSPI1_SS3 HYS - ENABLED SW_PAD_CTL_PAD_KEY_COL3
ALT1 |ENET_CRS PUS - 100K_OHM_PU
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Table 4-1. Pin Assignments (continued)
Pad Name Mode Signal Pad Settings Pad/Group Registers
ALT2 |HDMI_TX_DDC_SCL PUE - PULL
ALT3 |KEY_COL3 PKE - ENABLED
ALT4 |12C2_SCL ODE - DISABLED
ALT5 |GPIO4_1012 SPEED - MEDIUM
ALT6 |SPDIF_IN DSE - 40_OHM
SRE - SLOW
KEY_COL4 ALTO |FLEXCAN2_TX HYS - ENABLED SW_PAD_CTL_PAD_KEY_COL4
ALT1 |IPU1_SISG4 PUS - 100K_OHM_PU
ALT2 |USB_OTG_OC PUE - PULL
ALT3 |KEY_COL4 PKE - ENABLED
ALT4 |UART5_RTS_B ODE - DISABLED
ALT5 |GPIO4_1014 SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
KEY_ROWO ALTO |ECSPI1_MOSI HYS - ENABLED SW_PAD_CTL_PAD_KEY_ROWO0
ALT1 |ENET_TX_DATAS PUS - 100K_OHM_PU
ALT2 |AUD5_TXD PUE - PULL
ALT3 |KEY_ROWO PKE - ENABLED
ALT4 |UART4_RX_DATA ODE - DISABLED
ALT5 |GPI04_1007 SPEED - MEDIUM
ALT6 |DCIC2_OUT DSE - 40_OHM
SRE - SLOW
KEY_ROWi1 ALTO |ECSPI1_SS0 HYS - ENABLED SW_PAD_CTL_PAD_KEY_ROWi1
ALT1 |ENET_COL PUS - 100K_OHM_PU
ALT2 |AUD5_RXD PUE - PULL
ALT3 |KEY_ROW1 PKE - ENABLED
ALT4 |UART5_RX_DATA ODE - DISABLED
ALT5 |GPIO4_1009 SPEED - MEDIUM
ALT6 |SD2_VSELECT DSE - 40_OHM
SRE - SLOW
KEY_ROW2 ALTO |ECSPI1_SS2 HYS - ENABLED SW_PAD_CTL_PAD_KEY_ROW2
ALT1 |ENET_TX_DATA2 PUS - 100K_OHM_PU
ALT2 |FLEXCAN1_RX PUE - PULL
ALT3 |KEY_ROW2 PKE - ENABLED
ALT4 |SD2_VSELECT ODE - DISABLED
ALT5 |GPIO4_IO11 SPEED - MEDIUM
ALT6 |HDMI_TX_CEC_LINE DSE - 40_OHM
SRE - SLOW
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Table 4-1. Pin Assignments (continued)

Pad Name Mode Signal Pad Settings Pad/Group Registers
KEY_ROW3 ALTO |XTALOSC_OSC32K_32K_ |[HYS - ENABLED SW_PAD_CTL_PAD_KEY_ROWS3
out PUS - 100K_OHM_PU
ALT1 |ASRC_EXT_CLK PUE - PULL
ALT2 |HDMI_TX_DDC_SDA
ALT3 |KEY_ROW3 PIE - ENABLED
ALT4 [12C2_SDA ODE - DISABLED
ALT5 |GPIO4_I013 SPEED - MEDIUM
ALT6 |SD1_VSELECT DSE - 40_OHM
SRE - SLOW
KEY_ROW4 ALTO |FLEXCAN2_RX HYS - ENABLED SW_PAD_CTL_PAD_KEY_ROW4
ALT1 |IPU1_SISG5 PUS - 100K_OHM_PU
ALT2 |USB_OTG_PWR PUE - PULL
ALT3 |KEY_ROW4 PKE - ENABLED
ALT4 |UART5_CTS_B ODE - DISABLED
ALT5 |GPIO4_1015 SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
LVDSO0_CLK_N LVDSO0_CLK_N
LVDSO_CLK_P LVDSO_CLK_P
LVDSO_TXO0_N LVDSO_DATAO_N
LVDSO0_TX0_P LVDSO_DATAO_P
LVDSO_TX1_N LVDSO_DATA1_N
LVDSO_TX1_P LVDSO_DATA1_P
LVDSO_TX2_N LVDSO_DATA2_N
LVDSO0_TX2_P LVDSO0_DATA2_P
LVDSO_TX3_N LVDSO_DATA3_N
LVDSO_TX3_P LVDSO_DATA3_P
LVDS1_CLK_N LVDS1_CLK_N
LVDS1_CLK_P LVDS1_CLK_P
LVDS1_TXO0_N LVDS1_DATAO_N
LVDS1_TX0_P LVDS1_DATAO_P
LVDS1_TX1_N LVDS1_DATA1_N
LVDS1_TX1_P LVDS1_DATA1_P
LVDS1_TX2_N LVDS1_DATA2_N
LVDS1_TX2_P LVDS1_DATA2_P
LVDS1_TX3_N LVDS1_DATA3_N
LVDS1_TX3_P LVDS1_DATA3_P
MLB_CN MLB_CLK_N
MLB_CP MLB_CLK_P
MLB_DN MLB_DATA_N
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Table 4-1. Pin Assignments (continued)
Pad Name Mode Signal Pad Settings Pad/Group Registers
MLB_DP MLB_DATA_P
MLB_SN MLB_SIG_N
MLB_SP MLB_SIG_P
NANDF_ALE ALTO |[NAND_ALE HYS - ENABLED SW_PAD_CTL_PAD_NAND_ALE
ALT1 |SD4_RESET PUS - 100K_OHM_PU
ALT5 |GPIO6_l008 PUE - PULL
PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
NANDF_CLE ALTO |[NAND_CLE HYS - ENABLED SW_PAD_CTL_PAD_NAND_CLE
ALT1 [IPU2_SISG4 PUS - 100K_OHM_PU
ALT5 |GPIO6_lO007 PUE - PULL
PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
NANDF_CS0 ALTO |[NAND_CEO_B HYS - ENABLED SW_PAD_CTL_PAD_NAND_CS0_B
ALT5 |GPIO6_l1O11 PUS - 100K_OHM_PU
PUE - PULL
PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
NANDF_CS1 ALTO |[NAND_CE1_B HYS - ENABLED SW_PAD_CTL_PAD_NAND_CS1_B
ALT1 |SD4_VSELECT PUS - 100K_OHM_PU
ALT2 |SD3_VSELECT PUE - PULL
ALT5 |GPIO6_1014 PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
NANDF_CS2 ALTO |[NAND_CE2_B HYS - ENABLED SW_PAD_CTL_PAD_NAND_CS2_B
ALT1 [IPU1_SISGO PUS - 100K_OHM_PU
ALT2 |ESAI_TX0 PUE - PULL

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)

Pad Name Mode Signal Pad Settings Pad/Group Registers
ALT3 |EIM_CRE PKE - ENABLED
ALT4 |CCM_CLKO2 ODE - DISABLED
ALT5 |GPIO6_IO015 SPEED - MEDIUM
ALT6 |[IPU2_SISGO DSE - 40_OHM
SRE - SLOW
NANDF_CS3 ALTO |[NAND_CE3_B HYS - ENABLED SW_PAD_CTL_PAD_NAND_CS3_B
ALT1 [IPU1_SISG1 PUS - 100K_OHM_PU
ALT2 |ESAI_TX1 PUE - PULL
ALT3 |EIM_ADDR26 PKE - ENABLED
ALT5 |GPIO6_I016 ODE - DISABLED

ALT6 |[IPU2_SISG1 SPEED - MEDIUM

DSE - 40_OHM
SRE - SLOW
NANDF_DO ALTO |NAND_DATAOO HYS - ENABLED SW_PAD_CTL_PAD_NAND_DATA00
ALT1 |SD1_DATA4 PUS - 100K_OHM_PU
ALT5 |GPIO2_I000 PUE - PULL

PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM

DSE - 40_OHM
SRE - SLOW
NANDF_D1 ALTO |NAND_DATAO1 HYS - ENABLED SW_PAD_CTL_PAD_NAND_DATAO1
ALT1 |SD1_DATA5 PUS - 100K_OHM_PU
ALT5 |GPIO2_1001 PUE - PULL

PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM

DSE - 40_OHM
SRE - SLOW
NANDF_D2 ALTO |NAND_DATAO2 HYS - ENABLED SW_PAD_CTL_PAD_NAND_DATA02
ALT1 |SD1_DATA6 PUS - 100K_OHM_PU
ALT5 |GPIO2_1002 PUE - PULL

PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
NANDF_D3 ALTO |NAND_DATAO3 HYS - ENABLED SW_PAD_CTL_PAD_NAND_DATAO03

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)

Pad Name

Mode

Signal

Pad Settings

Pad/Group Registers

ALTAH

SD1_DATA7

ALTS5

GP102_1003

PUS - 100K_OHM_PU
PUE - PULL

PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM

SRE - SLOW

NANDF_D4

ALTO

NAND_DATA04

ALT1

SD2_DATA4

ALTS

GP102_1004

HYS - ENABLED

PUS - 100K_OHM_PU
PUE - PULL

PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM

SRE - SLOW

SW_PAD_CTL_PAD_NAND_DATA04

NANDF_D5

ALTO

NAND_DATAO05

ALT1

SD2_DATAS5

ALTS

GPI102_1005

HYS - ENABLED

PUS - 100K_OHM_PU
PUE - PULL

PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM

SRE - SLOW

SW_PAD_CTL_PAD_NAND_DATA05

NANDF_D6

ALTO

NAND_DATAO06

ALT1

SD2_DATA6

ALTS

GP102_1006

HYS - ENABLED

PUS - 100K_OHM_PU
PUE - PULL

PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM

SRE - SLOW

SW_PAD_CTL_PAD_NAND_DATA06

NANDF_D7

ALTO

NAND_DATAO07

ALT1

SD2_DATA7

ALTS

GPI102_1007

HYS - ENABLED

PUS - 100K_OHM_PU
PUE - PULL

PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)

Pad Name Mode Signal Pad Settings Pad/Group Registers
SRE - SLOW
NANDF_RBO ALTO |[NAND_READY_B HYS - ENABLED SW_PAD_CTL_PAD_NAND_READY_B
ALT1 |IPU2_DIO_PINO1 PUS - 100K_OHM_PU
ALT5 |GPIO6_lO10 PUE - PULL
PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
NANDF_WP_B ALTO |[NAND_WP_B HYS - ENABLED SW_PAD_CTL_PAD_NAND_WP_B
ALT1 |IPU2_SISG5 PUS - 100K_OHM_PU
ALT5 |GPIO6_l009 PUE - PULL
PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
ONOFF SRC_ONOFF
PCIE_RXM PCIE_RX_N
PCIE_RXP PCIE_RX_P
PCIE_TXM PCIE_TX_N
PCIE_TXP PCIE_TX_P
PMIC_ON_REQ SNVS_PMIC_ON_REQ
PMIC_STBY_REQ CCM_PMIC_STBY_REQ
POR_B SRC_POR_B
RGMII_RDO ALTO |HSI_RX_READY DDR_SEL - 1P2V_IO |SW_PAD_CTL_PAD_RGMII_RDO
ALT1 |RGMII_RDO HYS - ENABLED SW_PAD_CTL_GRP_DDR_TYPE_RGMII
ALTS |GPIO6_l025 PUS - 100K_OHM_PU |SW_PAD_CTL_GRP_RGMII_TERM
PUE - PULL
PKE - ENABLED
ODT - DISABLED
DSE - 37_OHM
RGMII_RD1 ALTO |HSI_TX_FLAG DDR_SEL - 1P2V_IO |SW_PAD_CTL_PAD_RGMII_RD1
ALT1 |RGMII_RD1 HYS - ENABLED SW_PAD_CTL_GRP_DDR_TYPE_RGMII
ALT5 |GPIO6_1027 PUS - 100K_OHM_PU |SW_PAD_CTL_GRP_RGMII_TERM
PUE - PULL
PKE - ENABLED
ODT - DISABLED

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)
Pad Name Mode Signal Pad Settings Pad/Group Registers
DSE - 37_OHM
RGMII_RD2 ALTO |HSI_TX_DATA DDR_SEL - 1P2V_IO |SW_PAD_CTL_PAD_RGMII_RD2
ALT1 |RGMII_RD2 HYS - ENABLED SW_PAD_CTL_GRP_DDR_TYPE_RGMII
ALT5 |GPIO6_1028 PUS - 100K_OHM_PU |SW_PAD_CTL_GRP_RGMII_TERM
PUE - PULL
PKE - ENABLED
ODT - DISABLED
DSE - 37_OHM
RGMII_RD3 ALTO |HSI_TX_WAKE DDR_SEL - 1P2V_IO |SW_PAD_CTL_PAD_RGMII_RD3
ALT1 |RGMII_RD3 HYS - ENABLED SW_PAD_CTL_GRP_DDR_TYPE_RGMII
ALT5 |GPIO6_1029 PUS - 100K_OHM_PU |SW_PAD_CTL_GRP_RGMII_TERM
PUE - PULL
PKE - ENABLED
ODT - DISABLED
DSE - 37_OHM
RGMII_RXC ALTO |USB_H3_STROBE DDR_SEL - 1P2V_IO |SW_PAD_CTL_PAD_RGMII_RXC
ALT1 |RGMII_RXC HYS - ENABLED SW_PAD_CTL_GRP_DDR_TYPE_RGMII
ALT5 |GPIO6_1030 PUS - 100K_OHM_PD |SW_PAD_CTL_GRP_RGMII_TERM
PUE - PULL
PKE - ENABLED
ODT - DISABLED
DSE - 37_OHM
RGMII_RX_CTL |ALTO |USB_H3_DATA DDR_SEL - 1P2V_IO |SW_PAD_CTL_PAD_RGMII_RX_CTL
ALT1 |RGMII_RX_CTL HYS - ENABLED SW_PAD_CTL_GRP_DDR_TYPE_RGMII
ALT5 |GPIO6_1024 PUS - 100K_OHM_PD |SW_PAD_CTL_GRP_RGMII_TERM
PUE - PULL
PKE - ENABLED
ODT - DISABLED
DSE - 37_OHM
RGMII_TDO ALTO |HSI_TX_READY DDR_SEL - 1P2V_IO |SW_PAD_CTL_PAD_RGMII_TDO
ALT1 |RGMII_TDO HYS - ENABLED SW_PAD_CTL_GRP_DDR_TYPE_RGMII
ALT5 |GPIO6_I020 PUS - 100K_OHM_PU
PUE - PULL
PKE - ENABLED
ODT - DISABLED
DSE - 37_OHM
RGMII_TD1 ALTO |HSI_RX_FLAG DDR_SEL - 1P2V_IO |SW_PAD_CTL_PAD_RGMII_TD1
ALT1 |RGMII_TD1 HYS - ENABLED SW_PAD_CTL_GRP_DDR_TYPE_RGMII

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)

Pad Name Mode Signal Pad Settings Pad/Group Registers
ALT5 |GPIO6_l021 PUS - 100K_OHM_PU
PUE - PULL
PKE - ENABLED
ODT - DISABLED
DSE - 37_OHM
RGMII_TD2 ALTO |HSI_RX_DATA DDR_SEL - 1P2V_IO |SW_PAD_CTL_PAD_RGMII_TD2
ALT1 |RGMII_TD2 HYS - ENABLED SW_PAD_CTL_GRP_DDR_TYPE_RGMII
ALT5 |GPIO6_l1022 PUS - 100K_OHM_PU
PUE - PULL
PKE - ENABLED
ODT - DISABLED
DSE - 37_OHM
RGMII_TD3 ALTO |[HSI_RX_WAKE DDR_SEL - 1P2V_IO |SW_PAD_CTL_PAD_RGMII_TD3
ALT1 |RGMII_TD3 HYS - ENABLED SW_PAD_CTL_GRP_DDR_TYPE_RGMII
ALT5 |GPIO6_1023 PUS - 100K_OHM_PU
PUE - PULL
PKE - ENABLED
ODT - DISABLED
DSE - 37_OHM
RGMII_TXC ALTO |USB_H2_DATA DDR_SEL - 1P2V_IO |SW_PAD_CTL_PAD_RGMII_TXC
ALT1 |RGMII_TXC HYS - ENABLED SW_PAD_CTL_GRP_DDR_TYPE_RGMII
ALT2 |SPDIF_EXT_CLK PUS - 100K_OHM_PD
ALT5 |GPIO6_1019 PUE - PULL
ALT7 |XTALOSC_REF_CLK_24M |pkE - ENABLED
ODT - DISABLED
DSE - 37_OHM
RGMII_TX_CTL |ALTO |USB_H2_STROBE DDR_SEL - 1P2V_IO |SW_PAD_CTL_PAD_RGMII_TX_CTL
ALT1 |RGMII_TX_CTL HYS - ENABLED SW_PAD_CTL_GRP_DDR_TYPE_RGMII
ALT5 |GPIO6_1026 PUS - 100K_OHM_PD
ALT7 |ENET_REF_CLK PUE - PULL
PKE - ENABLED
ODT - DISABLED
DSE - 37_OHM
RTC_XTALI XTALOSC_RTC_XTALI
RTC_XTALO XTALOSC_RTC_XTALO
SATA_RXM SATA_PHY_RX_N
SATA_RXP SATA_PHY_RX_P
SATA_TXM SATA_PHY_TX_N

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)
Pad Name Mode Signal Pad Settings Pad/Group Registers
SATA_TXP SATA_PHY_TX_P
SD1_CLK ALTO |SD1_CLK HYS - ENABLED SW_PAD_CTL_PAD_SD1_CLK
ALT1 |ECSPI5_SCLK PUS - 100K_OHM_PU
ALT2 |XTALOSC_OSC32K_32K_ |PUE - PULL
ouT
ALT3 |GPT_CLKIN PIE - ENABLED
ALT5 |GPIO1_1020 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
SD1_CMD ALTO |SD1_CMD HYS - ENABLED SW_PAD_CTL_PAD_SD1_CMD
ALT1 |ECSPI5_MOSI PUS - 100K_OHM_PU
ALT2 |PWM4_OUT PUE - PULL
ALT3 |GPT_COMPARE1 PKE - ENABLED
ALT5 |GPIO1_1018 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
SD1_DATO ALTO |SD1_DATAO HYS - ENABLED SW_PAD_CTL_PAD_SD1_DATAO0
ALT1 |ECSPI5_MISO PUS - 100K_OHM_PU
ALT3 |GPT_CAPTURET1 PUE - PULL
ALT5 |GPIO1_lO16 PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
SD1_DATH1 ALTO |SD1_DATA1 HYS - ENABLED SW_PAD_CTL_PAD_SD1_DATA1
ALT1 |ECSPI5_SS0 PUS - 100K_OHM_PU
ALT2 |PWM3_OUT PUE - PULL
ALT3 |GPT_CAPTURE2 PKE - ENABLED
ALT5 |GPIO1_lO17 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
SD1_DAT2 ALTO |SD1_DATA2 HYS - ENABLED SW_PAD_CTL_PAD_SD1_DATA2
ALT1 |ECSPI5_SS1 PUS - 100K_OHM_PU
ALT2 |GPT_COMPARE2 PUE - PULL
ALT3 |PWM2_OUT PKE - ENABLED
ALT4 |WDOG1_B
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Table 4-1. Pin Assignments (continued)

Pad Name Mode Signal Pad Settings Pad/Group Registers
ALT5 |GPIO1_lO19 ODE - DISABLED
ALT6 |WDOG1_RESET_B_DEB |SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
SD1_DAT3 ALTO |SD1_DATAS HYS - ENABLED SW_PAD_CTL_PAD_SD1_DATAS
ALT1 |ECSPI5_SS2 PUS - 100K_OHM_PU
ALT2 |GPT_COMPARE3 PUE - PULL
ALT3 [PWM1_OUT PKE - ENABLED
ALT4 |WDOG2 B ODE - DISABLED

ALT5 |GPIO1_I10O21
ALT6 |WDOG2_RESET_B_DEB

SPEED - MEDIUM

DSE - 40_OHM
SRE - SLOW
SD2_CLK ALTO [SD2_CLK HYS - ENABLED SW_PAD_CTL_PAD_SD2_CLK
ALT1 |ECSPI5_SCLK PUS - 100K_OHM_PU
ALT2 |KEY_COL5 PUE - PULL
ALT3 |AUD4_RXFS PKE - ENABLED
ALT5 |GPIO1_lO10 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
SD2_CMD ALTO |SD2_CMD HYS - ENABLED SW_PAD_CTL_PAD_SD2_CMD
ALT1 |ECSPI5_MOSI PUS - 100K_OHM_PU
ALT2 |KEY_ROWS5 PUE - PULL
ALT3 |AUD4_RXC PKE - ENABLED
ALT5 |GPIO1_lO11 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
SD2_DATO ALTO |SD2_DATAO HYS - ENABLED SW_PAD_CTL_PAD_SD2_DATAOQ
ALT1 |ECSPI5_MISO PUS - 100K_OHM_PU
ALT3 |AUD4_RXD PUE - PULL
ALT4 |KEY_ROW?7 PKE - ENABLED
ALT5 |GPIO1_lO15 ODE - DISABLED

ALT6 |DCIC2_OUT SPEED - MEDIUM

DSE - 40_OHM
SRE - SLOW
SD2_DAT1 ALTO |SD2_DATA1 HYS - ENABLED SW_PAD_CTL_PAD_SD2_DATA1
ALT1 |ECSPI5_SS0 PUS - 100K_OHM_PU
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Table 4-1. Pin Assignments (continued)
Pad Name Mode Signal Pad Settings Pad/Group Registers
ALT2 [EIM_CS2_B PUE - PULL
ALT3 |AUD4_TXFS PKE - ENABLED
ALT4 |KEY_COL7 ODE - DISABLED
ALT5 |GPIO1_1014 SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
SD2_DAT2 ALTO |SD2_DATA2 HYS - ENABLED SW_PAD_CTL_PAD_SD2_DATA2
ALT1 |ECSPI5_SS1 PUS - 100K_OHM_PU
ALT2 |EIM_CS3_B PUE - PULL
ALT3 |AUD4_TXD PKE - ENABLED
ALT4 |KEY_ROWS6 ODE - DISABLED
ALT5 |GPIO1_l013 SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
SD2_DAT3 ALTO |SD2_DATA3 HYS - ENABLED SW_PAD_CTL_PAD_SD2_DATA3
ALT1 |ECSPI5_SS3 PUS - 100K_OHM_PU
ALT2 |KEY_COL6 PUE - PULL
ALT3 |AUD4_TXC PKE - ENABLED
ALT5 |GPIO1_lO12 ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
SD3_CLK ALTO |SD3_CLK HYS - ENABLED SW_PAD_CTL_PAD_SD3_CLK
ALT1 |UART2_RTS_B PUS - 100K_OHM_PU
ALT2 |FLEXCAN1_RX PUE - PULL
ALT5 |GPIO7_1003 PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
SD3_CMD ALTO |SD3_CMD HYS - ENABLED SW_PAD_CTL_PAD_SD3_CMD
ALT1 |UART2_CTS_B PUS - 100K_OHM_PU
ALT2 [FLEXCAN1_TX PUE - PULL
ALT5 |GPIO7_1002 PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
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Table 4-1. Pin Assignments (continued)

Pad Name Mode Signal Pad Settings Pad/Group Registers
SD3_DATO ALTO |SD3_DATAO HYS - ENABLED SW_PAD_CTL_PAD_SD3_DATAO
ALT1 |UART1_CTS_B PUS - 100K_OHM_PU
ALT2 |FLEXCAN2_TX PUE - PULL
ALT5 |GPIO7_1004 PKE - ENABLED

ODE - DISABLED
SPEED - MEDIUM

DSE - 40_OHM
SRE - SLOW
SD3_DAT1 ALTO |SD3_DATA1 HYS - ENABLED SW_PAD_CTL_PAD_SD3_DATA(
ALT1 |UART1_RTS_B PUS - 100K_OHM_PU
ALT2 |FLEXCAN2_RX PUE - PULL
ALT5 |GPIO7_l005 PKE - ENABLED

ODE - DISABLED
SPEED - MEDIUM

DSE - 40_OHM
SRE - SLOW
SD3_DAT2 ALTO |SD3_DATA2 HYS - ENABLED SW_PAD_CTL_PAD_SD3_DATA2
ALT5 |GPIO7_I006 PUS - 100K_OHM_PU
PUE - PULL

PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM

DSE - 40_OHM
SRE - SLOW
SD3_DAT3 ALTO |SD3_DATAS HYS - ENABLED SW_PAD_CTL_PAD_SD3_DATAS3
ALT1 |UART3_CTS_B PUS - 100K_OHM_PU
ALT5 |GPIO7_l007 PUE - PULL

PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM

DSE - 40_OHM
SRE - SLOW
SD3_DAT4 ALTO |SD3_DATA4 HYS - ENABLED SW_PAD_CTL_PAD_SD3_DATA4
ALT1 |UART2_RX_DATA PUS - 100K_OHM_PU
ALT5 |GPIO7_lO01 PUE - PULL

PKE - ENABLED
ODE - DISABLED
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Table 4-1. Pin Assignments (continued)

Pad Name

Mode

Signal

Pad Settings

Pad/Group Registers

SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW

SD3_DAT5

ALTO

SD3_DATAS5

ALT1

UART2_TX_DATA

ALTS5

GPI107_1000

HYS - ENABLED

PUS - 100K_OHM_PU
PUE - PULL

PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM

SRE - SLOW

SW_PAD_CTL_PAD_SD3_DATAS5

SD3_DAT6

ALTO

SD3_DATAG6

ALT1

UART1_RX_DATA

ALT5

GPI06_1018

HYS - ENABLED

PUS - 100K_OHM_PU
PUE - PULL

PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM

SRE - SLOW

SW_PAD_CTL_PAD_SD3_DATAG6

SD3_DAT7

ALTO

SD3_DATA7

ALT1

UART1_TX_DATA

ALT5

GPIO6_I017

HYS - ENABLED

PUS - 100K_OHM_PU
PUE - PULL

PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM

SRE - SLOW

SW_PAD_CTL_PAD_SD3_DATA?7

SD3_RST

ALTO

SD3_RESET

ALT1

UART3_RTS_B

ALT5

GPIO7_1008

HYS - ENABLED

PUS - 100K_OHM_PU
PUE - PULL

PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM

SRE - SLOW

SW_PAD_CTL_PAD_SD3_RESET

SD4_CLK

ALTO

SD4_CLK

ALT1

NAND_WE_B

ALT2

UART3_RX_DATA

HYS - ENABLED
PUS - 100K_OHM_PU
PUE - PULL

Table continues on the next page...
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Table 4-1. Pin Assignments (continued)

Pad Name Mode Signal Pad Settings Pad/Group Registers
ALT5 |GPIO7_I010 PKE - ENABLED
ODE - DISABLED

SPEED - MEDIUM

DSE - 40_OHM
SRE - SLOW
SD4_CMD ALTO |SD4_CMD HYS - ENABLED SW_PAD_CTL_PAD_SD4_CMD
ALT1 |NAND_RE_B PUS - 100K_OHM_PU
ALT2 |UART3_TX_DATA PUE - PULL
ALT5 |GPIO7_lO09 PKE - ENABLED

ODE - DISABLED
SPEED - MEDIUM

DSE - 40_OHM
SRE - SLOW
SD4_DATO ALT1 |SD4_DATAO HYS - ENABLED SW_PAD_CTL_PAD_SD4_DATAO
ALT2 |NAND_DQS PUS - 100K_OHM_PU
ALT5 |GPIO2_1008 PUE - PULL

PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM

DSE - 40_OHM
SRE - SLOW
SD4_DAT1 ALT1 |SD4_DATAI1 HYS - ENABLED SW_PAD_CTL_PAD_SD4_DATA1
ALT2 |PWM3_OUT PUS - 100K_OHM_PU
ALT5 |GPIO2_I009 PUE - PULL

PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM

DSE - 40_OHM
SRE - SLOW
SD4_DAT2 ALT1 |SD4_DATA2 HYS - ENABLED SW_PAD_CTL_PAD_SD4_DATA2
ALT2 |PWM4_OUT PUS - 100K_OHM_PU
ALT5 |GPIO2_I010 PUE - PULL

PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM
SRE - SLOW
SD4_DAT3 ALT1 |SD4_DATAS3 HYS - ENABLED SW_PAD_CTL_PAD_SD4_DATA3
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Table 4-1.

Pin Assighments (continued)

Pad Name

Mode

Signal

Pad Settings

Pad/Group Registers

ALT5

GP102_IO11

PUS - 100K_OHM_PU
PUE - PULL

PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM

SRE - SLOW

SD4_DAT4

ALT1

SD4_DATA4

ALT2

UART2_RX_DATA

ALTS

GP102_1012

HYS - ENABLED

PUS - 100K_OHM_PU
PUE - PULL

PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM

SRE - SLOW

SW_PAD_CTL_PAD_SD4_DATA4

SD4_DAT5

ALT1

SD4_DATA5

ALT2

UART2_RTS_B

ALTS

GP102_1013

HYS - ENABLED

PUS - 100K_OHM_PU
PUE - PULL

PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM

SRE - SLOW

SW_PAD_CTL_PAD_SD4_DATA5

SD4_DAT6

ALT1

SD4_DATA6

ALT2

UART2_CTS_B

ALTS

GP102_1014

HYS - ENABLED

PUS - 100K_OHM_PU
PUE - PULL

PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM

SRE - SLOW

SW_PAD_CTL_PAD_SD4_DATA6

SD4_DAT7

ALTAH

SD4_DATA7

ALT2

UART2_TX_DATA

ALTS

GPI102_I015

HYS - ENABLED

PUS - 100K_OHM_PU
PUE - PULL

PKE - ENABLED
ODE - DISABLED
SPEED - MEDIUM
DSE - 40_OHM

Table continues on the next page...
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Chapter 4 External Signals and Pin Multiplexing

Table 4-1. Pin Assignments (continued)
Pad Name Mode Signal Pad Settings Pad/Group Registers
SRE - SLOW
TAMPER SNVS_TAMPER
TEST_MODE TCU_TEST_MODE
USB_H1_DN USB_H1_DN
USB_H1_DP USB_H1_DP
USB_H1_VBUS USB_H1_VBUS
USB_OTG_CHD_ USB_OTG_CHD_B
B
USB_OTG_DN USB_OTG_DN
USB_OTG_DP USB_OTG_DP
USB_OTG_VBUS USB_OTG_VBUS
XTALI XTALOSC_XTALI
XTALO XTALOSC_XTALO

4.1.2 Muxing Options

An additional view of external signals muxing is shown by the presentation of the

muxing options per block/instance.

Table 4-2. Muxing Options

Signal Pad (Mode) | Mux/Input Select Registers
ARM - ARM Platform
ARM_EVENTI GPIO_5 (ALT?) IOMUXC_SW_MUX_CTL_PAD_GPIO05
ARM_EVENTO CSI0_PIXCLK (ALT7) IOMUXC_SW_MUX_CTL_PAD_CSI0_PIXCLK

ARM_TRACEOQ0

CSI0_VSYNC (ALT?)

IOMUXC_SW_MUX_CTL_PAD_CSIO_VSYNC

ARM_TRACEO1

CSI0_DAT4 (ALT7)

IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA04

ARM_TRACEO02

CSI0_DAT5 (ALT7)

IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATAO05

ARM_TRACEO3

CSI0_DATS6 (ALT7)

IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA06

ARM_TRACEO04

CSI0_DAT7 (ALT7)

IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATAO07

ARM_TRACEO5

CSI0_DATS (ALT?7)

IOMUXC_SW_MUX_CTL_PAD_CSI0_DATAO08

ARM_TRACEO06

CSI0_DAT9 (ALT7)

IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA09

ARM_TRACEO07

CSI0_DAT10 (ALT?)

IOMUXC_SW_MUX_CTL_PAD_CSIO_DATA10

ARM_TRACEO08

CSI0_DAT11 (ALT?7)

IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA11

ARM_TRACEO09

CSI0_DAT12 (ALT7)

IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA12

ARM_TRACE10

CSI0_DAT13 (ALT?)

IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA13

ARM_TRACE11

CSI0_DAT14 (ALT?)

IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA14

ARM_TRACE12

CSI0_DAT15 (ALT?)

IOMUXC_SW_MUX_CTL_PAD_CSIO_DATA15

ARM_TRACE13

CSI0_DAT16 (ALT?)

IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA16

Table continues on the next page...

i.MX 6Dual/6Quad Applications Processor Reference Manual, Rev. 6, 05/2020

NXP Semiconductors

121




Overview

Table 4-2. Muxing Options (continued)

Signal

Pad (Mode)

Mux/Input Select Registers

ARM_TRACE14

CSI0_DAT17 (ALT7)

IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA17

ARM_TRACE15

CSI0_DAT18 (ALT?)

IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA18

ARM_TRACE_CLK

CSI0O_DATA_EN (ALT7)

IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA_EN

ARM_TRACE_CTL

CSI0O_MCLK (ALT7)

IOMUXC_SW_MUX_CTL_PAD_CSIO_HSYNC

ASRC - Asynchronous Sample Rate Converter

ASRC_EXT_CLK

GPIO_O (ALT3) IOMUXC_SW_MUX_CTL_PAD_GPIO00
IOMUXC_ASRC_ASRCK_CLOCK_6_SELECT_INPUT
GPIO_18 (ALT4) IOMUXC_SW_MUX_CTL_PAD_GPIO18

IOMUXC_ASRC_ASRCK_CLOCK_6_SELECT_INPUT

KEY_ROWS3 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_KEY_ROW3
IOMUXC_ASRC_ASRCK_CLOCK_6_SELECT_INPUT

AUDMUX - Digital Audio Multiplexer

AUD3_RXC CSIO_DAT10 (ALT1) IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA10
AUD3_RXD CSIO_DAT?7 (ALT4) IOMUXC_SW_MUX_CTL_PAD_CSIO_DATAO07
AUD3_RXFS CSI0O_DAT11 (ALT1) IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA11
AUD3_TXC CSI0_DAT4 (ALT4) IOMUXC_SW_MUX_CTL_PAD_CSI0_DATA04
AUD3_TXD CSI0_DATS5 (ALT4) IOMUXC_SW_MUX_CTL_PAD_CSI0_DATA05
AUD3_TXFS CSI0_DATS6 (ALT4) IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA06
AUD4_RXC DISPO_DAT19 (ALT4) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA19
IOMUXC_AUD4_INPUT_RXCLK_AMX_SELECT_INPUT
SD2_CMD (ALT3) IOMUXC_SW_MUX_CTL_PAD_SD2_CMD
IOMUXC_AUD4_INPUT_RXCLK_AMX_SELECT_INPUT
AUD4_RXD DISPO_DAT23 (ALT3) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA23
IOMUXC_AUD4_INPUT_DA_AMX_SELECT_INPUT
SD2_DATO (ALT3) IOMUXC_SW_MUX_CTL_PAD_SD2_DATAO
IOMUXC_AUD4_INPUT_DA_AMX_SELECT_INPUT
AUD4_RXFS DISPO_DAT18 (ALT4) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA18
IOMUXC_AUD4_INPUT_RXFS_AMX_SELECT_INPUT
SD2_CLK (ALT3) IOMUXC_SW_MUX_CTL_PAD_SD2_CLK
IOMUXC_AUD4_INPUT_RXFS_AMX_SELECT_INPUT
AUD4_TXC DISPO_DAT20 (ALT3) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA20
IOMUXC_AUD4_INPUT_TXCLK_AMX_SELECT_INPUT
SD2_DAT3 (ALT3) IOMUXC_SW_MUX_CTL_PAD_SD2_DATA3
IOMUXC_AUD4_INPUT_TXCLK_AMX_SELECT_INPUT
AUD4_TXD DISPO_DAT21 (ALT3) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA21
IOMUXC_AUD4_INPUT_DB_AMX_SELECT_INPUT
SD2_DAT2 (ALT3) IOMUXC_SW_MUX_CTL_PAD_SD2_DATA2
IOMUXC_AUD4_INPUT_DB_AMX_SELECT_INPUT
AUD4_TXFS DISPO_DAT22 (ALT3) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA22

Table continues on the next page...
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Table 4-2. Muxing Options (continued)

Signal Pad (Mode) Mux/Input Select Registers
IOMUXC_AUD4_INPUT_TXFS_AMX_SELECT_INPUT
SD2_DAT1 (ALT3) IOMUXC_SW_MUX_CTL_PAD_SD2_DATA1
IOMUXC_AUD4_INPUT_TXFS_AMX_SELECT_INPUT
AUD5_RXC DISPO_DAT14 (ALT3) IOMUXC_SW_MUX_CTL_PAD_DISP0_DATA14
IOMUXC_AUDS5_INPUT_RXCLK_AMX_SELECT_INPUT
EIM_D25 (ALT6) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA25
IOMUXC_AUDS5_INPUT_RXCLK_AMX_SELECT_INPUT
AUD5_RXD DISPO_DAT19 (ALT3) IOMUXC_SW_MUX_CTL_PAD_DISP0_DATA19
IOMUXC_AUDS5_INPUT_DA_AMX_SELECT_INPUT
KEY_ROW1 (ALT2) IOMUXC_SW_MUX_CTL_PAD_KEY_ROW1
IOMUXC_AUD5_INPUT_DA_AMX_SELECT_INPUT
AUD5_RXFS DISPO_DAT13 (ALT3) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA13
IOMUXC_AUD5_INPUT_RXFS_AMX_SELECT_INPUT
EIM_D24 (ALT6) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA24
IOMUXC_AUD5_INPUT_RXFS_AMX_SELECT_INPUT
AUD5_TXC DISPO_DAT16 (ALT3) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA16
IOMUXC_AUD5_INPUT_TXCLK_AMX_SELECT_INPUT
KEY_COLO (ALT2) IOMUXC_SW_MUX_CTL_PAD_KEY_COLO
IOMUXC_AUDS5_INPUT_TXCLK_AMX_SELECT_INPUT
AUD5_TXD DISPO_DAT17 (ALT3) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA17
IOMUXC_AUDS5_INPUT_DB_AMX_SELECT_INPUT
KEY_ROWO (ALT2) IOMUXC_SW_MUX_CTL_PAD_KEY_ROWO
IOMUXC_AUDS5_INPUT_DB_AMX_SELECT_INPUT
AUD5_TXFS DISPO_DAT18 (ALT3) IOMUXC_SW_MUX_CTL_PAD_DISP0_DATA18
IOMUXC_AUDS5_INPUT_TXFS_AMX_SELECT_INPUT
KEY_COL1 (ALT2) IOMUXC_SW_MUX_CTL_PAD_KEY_COLA1
IOMUXC_AUDS5_INPUT_TXFS_AMX_SELECT_INPUT
AUD6_RXC DISPO_DATS6 (ALT3) IOMUXC_SW_MUX_CTL_PAD_DISP0O_DATA06
AUD6_RXD DIO_PIN4 (ALT2) IOMUXC_SW_MUX_CTL_PAD_DIO_PINO4
AUD6_RXFS DISPO_DATS5 (ALT3) IOMUXC_SW_MUX_CTL_PAD_DISP0_DATAO05
AUD6_TXC DIO_PIN15 (ALT2) IOMUXC_SW_MUX_CTL_PAD_DIO_PIN15
AUD6_TXD DIO_PIN2 (ALT2) IOMUXC_SW_MUX_CTL_PAD_DIO_PIN02
AUD6_TXFS DIO_PIN3 (ALT2) IOMUXC_SW_MUX_CTL_PAD_DIO_PINO3

CCM - Clock Controller Module

CCM_CLKOH1 CSI0_MCLK (ALT3) IOMUXC_SW_MUX_CTL_PAD_CSI0O_HSYNC
GPIO_O (ALTO) IOMUXC_SW_MUX_CTL_PAD_GPIO00
GPIO_5 (ALT3) IOMUXC_SW_MUX_CTL_PAD_GPIO05
GPIO_19 (ALT3) IOMUXC_SW_MUX_CTL_PAD_GPIO19

CCM_CLKO2 GPIO_3 (ALT4) IOMUXC_SW_MUX_CTL_PAD_GPIO03

Table continues on the next page...
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Table 4-2. Muxing Options (continued)

Signal Pad (Mode) Mux/Input Select Registers
NANDF_CS2 (ALT4) IOMUXC_SW_MUX_CTL_PAD_NAND_CS2_B
CCM_PMIC_READY EIM_EBO (ALT4) IOMUXC_SW_MUX_CTL_PAD_EIM_EBO_B
IOMUXC_CCM_PMIC_READY_SELECT_INPUT
GPIO_17 (ALT2) IOMUXC_SW_MUX_CTL_PAD_GPIO17

IOMUXC_CCM_PMIC_READY_SELECT_INPUT

CCM_PMIC_STBY_REQ

PMIC_STBY_REQ

Not multiplexed.

CCM_REF_EN_B

GPIO_9 (ALT3)

IOMUXC_SW_MUX_CTL_PAD_GPI009

DCIC1 - Display Content Integrit

y Checker

DCIC1_OuUT

EIM_D17 (ALT4)

IOMUXC_SW_MUX_CTL_PAD_EIM_DATA17

KEY_COLO (ALT®6)

IOMUXC_SW_MUX_CTL_PAD_KEY_COLO

DCIC2 - Display Content Integrit

y Checker

DCIC2_OUT

KEY_ROWO (ALT6)

IOMUXC_SW_MUX_CTL_PAD_KEY_ROWO

SD2_DATO (ALT6)

IOMUXC_SW_MUX_CTL_PAD_SD2_DATAO

ECSPI1 - Enhanced Configurabl

e SPI

ECSPI1_MISO

CSI0_DATS6 (ALT2)

IOMUXC_SW_MUX_CTL_PAD_CSI0_DATA06
IOMUXC_ECSPI1_MISO_SELECT_INPUT

DISPO_DAT22 (ALT2)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA22
IOMUXC_ECSPI1_MISO_SELECT_INPUT

EIM_D17 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_EIM_DATA17
IOMUXC_ECSPI1_MISO_SELECT_INPUT

KEY_COL1 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_KEY_COLA1
IOMUXC_ECSPI1_MISO_SELECT_INPUT

ECSPI1_MOSI CSI0_DATS5 (ALT2) IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATAO05
IOMUXC_ECSPI1_MOSI_SELECT_INPUT
DISPO_DAT21 (ALT2) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA21
IOMUXC_ECSPI1_MOSI_SELECT_INPUT
EIM_D18 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA18
IOMUXC_ECSPI1_MOSI_SELECT_INPUT
KEY_ROWO (ALTO) IOMUXC_SW_MUX_CTL_PAD_KEY_ROWO
IOMUXC_ECSPI1_MOSI_SELECT_INPUT
ECSPI1_RDY GPIO_19 (ALT4) IOMUXC_SW_MUX_CTL_PAD_GPIO19
ECSPI1_SCLK CSI0_DAT4 (ALT2) IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA04
IOMUXC_ECSPI1_CSPI_CLK_IN_SELECT_INPUT
DISPO_DAT20 (ALT2) IOMUXC_SW_MUX_CTL_PAD_DISP0O_DATA20
IOMUXC_ECSPI1_CSPI_CLK_IN_SELECT_INPUT
EIM_D16 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA16
IOMUXC_ECSPI1_CSPI_CLK_IN_SELECT_INPUT
KEY_COLO (ALTO) IOMUXC_SW_MUX_CTL_PAD_KEY_COLO
IOMUXC_ECSPI1_CSPI_CLK_IN_SELECT_INPUT
Table continues on the next page...
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Table 4-2. Muxing Options (continued)

Signal Pad (Mode) Mux/Input Select Registers
ECSPI1_SS0 CSI0_DAT7 (ALT2) IOMUXC_SW_MUX_CTL_PAD_CSI0_DATAQ7
IOMUXC_ECSPI1_SSO0_SELECT_INPUT
DISPO_DAT23 (ALT2) IOMUXC_SW_MUX_CTL_PAD_DISP0_DATA23
IOMUXC_ECSPI1_SS0_SELECT_INPUT
EIM_EB2 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_EB2_B
IOMUXC_ECSPI1_SS0_SELECT_INPUT
KEY_ROW1 (ALTO) IOMUXC_SW_MUX_CTL_PAD_KEY_ROW1
IOMUXC_ECSPI1_SS0_SELECT_INPUT
ECSPI1_SS1 DISPO_DAT15 (ALT2) IOMUXC_SW_MUX_CTL_PAD_DISP0_DATA15
IOMUXC_ECSPI1_SS1_SELECT_INPUT
EIM_D19 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA19
IOMUXC_ECSPI1_SS1_SELECT_INPUT
KEY_COL2 (ALTO) IOMUXC_SW_MUX_CTL_PAD_KEY_COL2
IOMUXC_ECSPI1_SS1_SELECT_INPUT
ECSPI1_SS2 EIM_D24 (ALT3) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA24
IOMUXC_ECSPI1_SS2_SELECT_INPUT
KEY_ROW?2 (ALTO) IOMUXC_SW_MUX_CTL_PAD_KEY_ROW2
IOMUXC_ECSPI1_SS2_SELECT_INPUT
ECSPI1_SS3 EIM_D25 (ALT3) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA25

IOMUXC_ECSPI1_SS3_SELECT_INPUT

KEY_COLS3 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_KEY_COLS3
IOMUXC_ECSPI1_SS3_SELECT_INPUT

ECSPI2 - Enhanced Configurable SPI

ECSPI2_MISO CSI0_DAT10 (ALT2) IOMUXC_SW_MUX_CTL_PAD_CSI0_DATA10
IOMUXC_ECSPI2_MISO_SELECT_INPUT
DISPO_DAT17 (ALT2) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA17
IOMUXC_ECSPI2_MISO_SELECT_INPUT
EIM_OE (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_OE_B
IOMUXC_ECSPI2_MISO_SELECT_INPUT
ECSPI2_MOSI CSI0_DAT9 (ALT2) IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA09
IOMUXC_ECSPI2_MOSI_SELECT_INPUT
DISPO_DAT16 (ALT2) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA16
IOMUXC_ECSPI2_MOSI_SELECT_INPUT
EIM_CS1 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_CS1_B
IOMUXC_ECSPI2_MOSI_SELECT_INPUT
ECSPI2_RDY EIM_A25 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR25
ECSPI2_SCLK CSIO_DATS (ALT2) IOMUXC_SW_MUX_CTL_PAD_CSIO_DATAO08

IOMUXC_ECSPI2_CSPI_CLK_IN_SELECT_INPUT
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Table 4-2. Muxing Options (continued)
Signal Pad (Mode) Mux/Input Select Registers
DISPO_DAT19 (ALT2) IOMUXC_SW_MUX_CTL_PAD_DISP0_DATA19
IOMUXC_ECSPI2_CSPI_CLK_IN_SELECT_INPUT
EIM_CSO0 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_CS0_B
IOMUXC_ECSPI2_CSPI_CLK_IN_SELECT_INPUT
ECSPI2_SS0 CSI0O_DAT11 (ALT2) IOMUXC_SW_MUX_CTL_PAD_CSIO_DATA11
IOMUXC_ECSPI2_SS0_SELECT_INPUT
DISPO_DAT18 (ALT2) IOMUXC_SW_MUX_CTL_PAD_DISP0O_DATA18
IOMUXC_ECSPI2_SS0_SELECT_INPUT
EIM_RW (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_RW
IOMUXC_ECSPI2_SS0_SELECT_INPUT
ECSPI2_SSH DISPO_DAT15 (ALT3) IOMUXC_SW_MUX_CTL_PAD_DISP0O_DATA15
IOMUXC_ECSPI2_SS1_SELECT_INPUT
EIM_LBA (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_LBA_B
IOMUXC_ECSPI2_SS1_SELECT_INPUT
ECSPI2_SS2 EIM_D24 (ALT4) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA24
ECSPI2_SS3 EIM_D25 (ALT4) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA25

ECSPI3 - Enhanced Configurable SPI

ECSPI3_MISO DISPO_DAT2 (ALT2) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAO02
ECSPI3_MOSI DISPO_DAT1 (ALT2) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAO1
ECSPI3_RDY DISPO_DAT?7 (ALT2) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAOQ7
ECSPI3_SCLK DISPO_DATO (ALT2) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAO00
ECSPI3_SS0 DISPO_DATS3 (ALT2) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAO03
ECSPI3_SS1 DISPO_DAT4 (ALT2) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA04
ECSPI3_SS2 DISPO_DATS5 (ALT2) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAOQ5
ECSPI3_SS3 DISPO_DAT®6 (ALT2) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAO06

ECSPI4 - Enhanced Configurable SPI

ECSPI4_MISO EIM_D22 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA22
ECSPI14_MOSI EIM_D28 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA28
ECSPI4_RDY EIM_EB3 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_EB3_B
ECSPI4_SCLK EIM_D21 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA21
ECSPI14_SS0 EIM_D20 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA20
IOMUXC_ECSPI4_SSO0_SELECT_INPUT
EIM_D29 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA29
IOMUXC_ECSPI4_SSO0_SELECT_INPUT
ECSPI4_SS1 EIM_A25 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR25
ECSPI14_SS2 EIM_D24 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA24
ECSPI4_SS3 EIM_D25 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA25

ECSPI5 - Enhanced Configurable SPI

ECSPI5_MISO

|SD1_DATO (ALT1)

| IOMUXC_SW_MUX_CTL_PAD_SD1_DATAO

Table continues on the next page...

i.MX 6Dual/6Quad Applications Processor Reference Manual, Rev. 6, 05/2020

126

NXP Semiconductors




4
Chapter 4 External Signals and Pin Multiplexing

Table 4-2. Muxing Options (continued)

Signal Pad (Mode) Mux/Input Select Registers
IOMUXC_ECSPI5_MISO_SELECT_INPUT
SD2_DATO (ALT1) IOMUXC_SW_MUX_CTL_PAD_SD2_DATAO0
IOMUXC_ECSPI5_MISO_SELECT_INPUT
ECSPI5_MOSI SD1_CMD (ALT1) IOMUXC_SW_MUX_CTL_PAD_SD1_CMD
IOMUXC_ECSPI5_MOSI_SELECT_INPUT
SD2_CMD (ALT1) IOMUXC_SW_MUX_CTL_PAD_SD2_CMD
IOMUXC_ECSPI5_MOSI_SELECT_INPUT
ECSPI5_RDY GPIO_7 (ALT1) IOMUXC_SW_MUX_CTL_PAD_GPIO07
ECSPI5_SCLK SD1_CLK (ALTH1) IOMUXC_SW_MUX_CTL_PAD_SD1_CLK
IOMUXC_ECSPI5_CSPI_CLK_IN_SELECT_INPUT
SD2_CLK (ALT1) IOMUXC_SW_MUX_CTL_PAD_SD2_CLK
IOMUXC_ECSPI5_CSPI_CLK_IN_SELECT_INPUT
ECSPI5_SS0 SD1_DAT1 (ALT1) IOMUXC_SW_MUX_CTL_PAD_SD1_DATA1
IOMUXC_ECSPI5_SS0_SELECT_INPUT
SD2_DAT1 (ALT1) IOMUXC_SW_MUX_CTL_PAD_SD2_DATA1
IOMUXC_ECSPI5_SS0_SELECT_INPUT
ECSPI5_SSH SD1_DAT2 (ALT1) IOMUXC_SW_MUX_CTL_PAD_SD1_DATA2
IOMUXC_ECSPI5_SS1_SELECT_INPUT
SD2_DAT2 (ALT1) IOMUXC_SW_MUX_CTL_PAD_SD2_DATA2
IOMUXC_ECSPI5_SS1_SELECT_INPUT
ECSPI5_SS2 SD1_DAT3 (ALT1) IOMUXC_SW_MUX_CTL_PAD_SD1_DATA3
ECSPI5_SS3 SD2_DAT3 (ALT1) IOMUXC_SW_MUX_CTL_PAD_SD2_DATA3

EIM - External Interface Module

EIM_ADOO EIM_DAO (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_ADOO
EIM_ADO1 EIM_DA1 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO1
EIM_ADO02 EIM_DAZ2 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO02
EIM_ADO3 EIM_DAS3 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO03
EIM_ADO4 EIM_DA4 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO04
EIM_ADO5 EIM_DAS5 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO05
EIM_ADO6 EIM_DAG6 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO06
EIM_ADO7 EIM_DA?7 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO7
EIM_ADO8 EIM_DAS (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO08
EIM_ADO9 EIM_DA9 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO09
EIM_AD10 EIM_DA10 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_AD10
EIM_AD11 EIM_DA11 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_AD11
EIM_AD12 EIM_DA12 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_AD12
EIM_AD13 EIM_DA13 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_AD13
EIM_AD14 EIM_DA14 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_AD14
EIM_AD15 EIM_DA15 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_AD15
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Table 4-2. Muxing Options (continued)

Signal Pad (Mode) Mux/Input Select Registers
EIM_ADDR16 EIM_A16 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR16
EIM_ADDR17 EIM_A17 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR17
EIM_ADDR18 EIM_A18 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR18
EIM_ADDR19 EIM_A19 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR19
EIM_ADDR20 EIM_A20 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR20
EIM_ADDR21 EIM_A21 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR21
EIM_ADDR22 EIM_A22 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR22
EIM_ADDR23 EIM_A23 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR23
EIM_ADDR24 EIM_A24 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR24
EIM_ADDR25 EIM_A25 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR25
EIM_ADDR26 NANDF_CS3 (ALT3) IOMUXC_SW_MUX_CTL_PAD_NAND_CS3_B
EIM_BCLK EIM_BCLK (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_BCLK
EIM_CRE NANDF_CS2 (ALT3) IOMUXC_SW_MUX_CTL_PAD_NAND_CS2_B
EIM_CSO0_B EIM_CSO (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_CS0_B
EIM_CS1_B EIM_CS1 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_CS1_B
EIM_CS2_B DISPO_DAT18 (ALT7) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA18

SD2_DAT1 (ALT2) IOMUXC_SW_MUX_CTL_PAD_SD2_DATA1
EIM_CS3_B DISPO_DAT19 (ALT7) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA19
SD2_DAT2 (ALT2) IOMUXC_SW_MUX_CTL_PAD_SD2_DATA2

EIM_DATAQO CSI0O_DATA_EN (ALT1) IOMUXC_SW_MUX_CTL_PAD_CSIO_DATA_EN
EIM_DATAO1 CSIO_VSYNC (ALT1) IOMUXC_SW_MUX_CTL_PAD_CSI0_VSYNC
EIM_DATAOQ2 CSI0_DAT4 (ALTH1) IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA04
EIM_DATAO3 CSI0_DATS5 (ALTH1) IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATAOQ05
EIM_DATAO04 CSIO_DAT®6 (ALT1) IOMUXC_SW_MUX_CTL_PAD_CSI0_DATAO06
EIM_DATA05 CSI0O_DAT?7 (ALT1) IOMUXC_SW_MUX_CTL_PAD_CSI0_DATAQ7
EIM_DATAO06 CSIO_DATS (ALT1) IOMUXC_SW_MUX_CTL_PAD_CSI0_DATAO08
EIM_DATAOQ7 CSIO_DAT9 (ALTH1) IOMUXC_SW_MUX_CTL_PAD_CSIO_DATAQ09
EIM_DATAO08 CSI0_DAT12 (ALT1) IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA12
EIM_DATAO09 CSIO_DAT13 (ALT1) IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA13
EIM_DATA10 CSI0O_DAT14 (ALT1) IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA14
EIM_DATA11 CSI0_DAT15 (ALTH1) IOMUXC_SW_MUX_CTL_PAD_CSI0_DATA15
EIM_DATA12 CSI0_DAT16 (ALTH1) IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA16
EIM_DATA13 CSI0_DAT17 (ALTH1) IOMUXC_SW_MUX_CTL_PAD_CSIO_DATA17
EIM_DATA14 CSI0_DAT18 (ALTH1) IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA18
EIM_DATA15 CSI0_DAT19 (ALT1) IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA19
EIM_DATA16 EIM_D16 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA16
EIM_DATA17 EIM_D17 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA17
EIM_DATA18 EIM_D18 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA18
EIM_DATA19 EIM_D19 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA19
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Table 4-2. Muxing Options (continued)

Signal Pad (Mode) Mux/Input Select Registers
EIM_DATA20 EIM_D20 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA20
EIM_DATA21 EIM_D21 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA21
EIM_DATA22 EIM_D22 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA22
EIM_DATA23 EIM_D23 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA23
EIM_DATA24 EIM_D24 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA24
EIM_DATA25 EIM_D25 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA25
EIM_DATA26 EIM_D26 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA26
EIM_DATA27 EIM_D27 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA27
EIM_DATA28 EIM_D28 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA28
EIM_DATA29 EIM_D29 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA29
EIM_DATAS0 EIM_D30 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA30
EIM_DATAS31 EIM_D31 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_DATAS31
EIM_DTACK_B EIM_WAIT (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_WAIT_B
EIM_EBO_B EIM_EBO (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_EBO_B
EIM_EB1_B EIM_EB1 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_EB1_B
EIM_EB2_B EIM_EB2 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_EB2_B
EIM_EB3_B EIM_EB3 (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_EB3_B
EIM_LBA_B EIM_LBA (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_LBA_B
EIM_OE_B EIM_OE (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_OE_B
EIM_RW EIM_RW (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_RW
EIM_WAIT_B EIM_WAIT (ALTO) IOMUXC_SW_MUX_CTL_PAD_EIM_WAIT_B
ENET - 10/100/1000-Mbps Ethernet MAC
ENET_1588_EVENTO_IN ENET_TXD1 (ALT4) IOMUXC_SW_MUX_CTL_PAD_ENET_TX_DATA1
ENET_1588_EVENTO_OUT |GPIO_19 (ALT1) IOMUXC_SW_MUX_CTL_PAD_GPIO19

ENET_1588_EVENT1_IN

ENET_MDC (ALT4)

IOMUXC_SW_MUX_CTL_PAD_ENET_MDC

ENET_1588_EVENT1_OUT

ENET_MDIO (ALT4)

IOMUXC_SW_MUX_CTL_PAD_ENET_MDIO

ENET_1588_EVENT2_IN GPIO_16 (ALT1) IOMUXC_SW_MUX_CTL_PAD_GPIO16
ENET_1588_EVENT2_OUT ENET_RX_ER (ALT4) IOMUXC_SW_MUX_CTL_PAD_ENET_RX_ER
ENET_1588_EVENT3_IN GPIO_17 (ALT1) IOMUXC_SW_MUX_CTL_PAD_GPIO17

ENET_1588_EVENT3_OUT

ENET_RXD1 (ALT4)

IOMUXC_SW_MUX_CTL_PAD_ENET_RX_DATA1

ENET_COL KEY_ROW1 (ALT1) IOMUXC_SW_MUX_CTL_PAD_KEY_ROW1
ENET_CRS KEY_COLS (ALT1) IOMUXC_SW_MUX_CTL_PAD_KEY_COLS3
ENET_MDC ENET_MDC (ALT1) IOMUXC_SW_MUX_CTL_PAD_ENET_MDC
KEY_COL2 (ALT4) IOMUXC_SW_MUX_CTL_PAD_KEY_COL2
ENET_MDIO ENET_MDIO (ALT1) IOMUXC_SW_MUX_CTL_PAD_ENET_MDIO

IOMUXC_ENET_MACO_MDIO_SELECT_INPUT

KEY_COL1 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_KEY_COLA1
IOMUXC_ENET_MACO_MDIO_SELECT_INPUT

ENET_REF_CLK

GPIO_16 (ALT2)

IOMUXC_SW_MUX_CTL_PAD_GPIO16
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Table 4-2. Muxing Options (continued)
Signal Pad (Mode) Mux/Input Select Registers
IOMUXC_ENET_REF_CLK_SELECT_INPUT
RGMII_TX_CTL (ALT7) IOMUXC_SW_MUX_CTL_PAD_RGMII_TX_CTL
IOMUXC_ENET_REF_CLK_SELECT_INPUT
ENET_RX_CLK GPIO_18 (ALTT) IOMUXC_SW_MUX_CTL_PAD_GPIO18

IOMUXC_ENET_MACO_RX_CLK_SELECT_INPUT

ENET_RX_DATAO

ENET_RXDO (ALT1)

IOMUXC_SW_MUX_CTL_PAD_ENET_RX_DATAO
IOMUXC_ENET_MACO0_RX_DATAO_SELECT_INPUT

ENET_RX_DATA1

ENET_RXD1 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_ENET_RX_DATA1
IOMUXC_ENET_MACO_RX_DATA1_SELECT_INPUT

ENET_RX_DATA2

KEY_COL2 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_KEY_COL2
IOMUXC_ENET_MACO_RX_DATA2_SELECT_INPUT

ENET_RX_DATAS

KEY_COLO (ALT1)

IOMUXC_SW_MUX_CTL_PAD_KEY_COLO
IOMUXC_ENET_MACO_RX_DATA3_SELECT_INPUT

ENET_RX_EN ENET_CRS_DV (ALT1) IOMUXC_SW_MUX_CTL_PAD_ENET_CRS_DV
IOMUXC_ENET_MACO_RX_EN_SELECT_INPUT

ENET_RX_ER ENET_RX_ER (ALT1) IOMUXC_SW_MUX_CTL_PAD_ENET_RX_ER

ENET_TX_CLK ENET_REF_CLK (ALT1) IOMUXC_SW_MUX_CTL_PAD_ENET_REF_CLK

ENET_TX_DATAO

ENET_TXDO (ALT1)

IOMUXC_SW_MUX_CTL_PAD_ENET_TX_DATAO

ENET_TX_DATA1

ENET_TXD1 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_ENET_TX_DATA1

ENET_TX_DATA2

KEY_ROW2 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_KEY_ROW2

ENET_TX_DATAS

KEY_ROWO (ALT1)

IOMUXC_SW_MUX_CTL_PAD_KEY_ROWO

ENET_TX_EN ENET_TX_EN (ALT1) IOMUXC_SW_MUX_CTL_PAD_ENET_TX_EN
ENET_TX_ER GPIO_19 (ALT®6) IOMUXC_SW_MUX_CTL_PAD_GPIO19
RGMII_RDO RGMII_RDO (ALT1) IOMUXC_SW_MUX_CTL_PAD_RGMII_RDO
IOMUXC_ENET_MACO0_RX_DATAO_SELECT_INPUT
RGMII_RD1 RGMII_RD1 (ALT1) IOMUXC_SW_MUX_CTL_PAD_RGMII_RD1
IOMUXC_ENET_MACO0_RX_DATA1_SELECT_INPUT
RGMII_RD2 RGMII_RD2 (ALT1) IOMUXC_SW_MUX_CTL_PAD_RGMII_RD2
IOMUXC_ENET_MACO0_RX_DATA2_SELECT_INPUT
RGMII_RD3 RGMII_RD3 (ALT1) IOMUXC_SW_MUX_CTL_PAD_RGMII_RD3
IOMUXC_ENET_MACO_RX_DATA3_SELECT_INPUT
RGMII_RXC RGMII_RXC (ALTT) IOMUXC_SW_MUX_CTL_PAD_RGMII_RXC
IOMUXC_ENET_MACO_RX_CLK_SELECT_INPUT
RGMII_RX_CTL RGMII_RX_CTL (ALTT) IOMUXC_SW_MUX_CTL_PAD_RGMII_RX_CTL
IOMUXC_ENET_MACO_RX_EN_SELECT_INPUT
RGMII_TDO RGMII_TDO (ALT1) IOMUXC_SW_MUX_CTL_PAD_RGMII_TDO
RGMII_TD1 RGMII_TD1 (ALT1) IOMUXC_SW_MUX_CTL_PAD_RGMII_TD1
RGMII_TD2 RGMII_TD2 (ALT1) IOMUXC_SW_MUX_CTL_PAD_RGMII_TD2
RGMII_TD3 RGMII_TD3 (ALT1) IOMUXC_SW_MUX_CTL_PAD_RGMII_TD3
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Table 4-2. Muxing Options (continued)

Signal Pad (Mode) Mux/Input Select Registers
RGMII_TXC RGMII_TXC (ALTT) IOMUXC_SW_MUX_CTL_PAD_RGMII_TXC
RGMII_TX_CTL RGMII_TX_CTL (ALT1) IOMUXC_SW_MUX_CTL_PAD_RGMII_TX_CTL

EPIT1 - Enhanced Periodic Interrupt Timer

EPIT1_OUT

EIM_D19 (ALT®6) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA19
GPIO_0 (ALT4) IOMUXC_SW_MUX_CTL_PAD_GPIO00
GPIO_7 (ALT2) IOMUXC_SW_MUX_CTL_PAD_GPIO07

EPIT2 - Enhanced Periodic Interrupt Timer

EPIT2_OUT

EIM_D20 (ALT®6)

IOMUXC_SW_MUX_CTL_PAD_EIM_DATA20

GPIO_8 (ALT2)

IOMUXC_SW_MUX_CTL_PAD_GPIO08

ESAI - Enhanced Serial Audio Interface

ESAI_RX_CLK ENET_MDIO (ALT2) IOMUXC_SW_MUX_CTL_PAD_ENET_MDIO
IOMUXC_ESAI_RX_CLK_SELECT_INPUT
GPIO_1 (ALTO) IOMUXC_SW_MUX_CTL_PAD_GPIOO01
IOMUXC_ESAI_RX_CLK_SELECT_INPUT
ESAI_RX_FS ENET_REF_CLK (ALT2) IOMUXC_SW_MUX_CTL_PAD_ENET_REF_CLK

IOMUXC_ESAI_RX_FS_SELECT_INPUT

GPIO_9 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_GPIO09
IOMUXC_ESAI_RX_FS_SELECT_INPUT

ESAI_RX_HF_CLK

ENET_RX_ER (ALT2)

IOMUXC_SW_MUX_CTL_PAD_ENET_RX_ER
IOMUXC_ESAI_RX_HF_CLK_SELECT_INPUT

GPIO_3 (ALTO) IOMUXC_SW_MUX_CTL_PAD_GPIO03
IOMUXC_ESAI_RX_HF_CLK_SELECT_INPUT
ESAI_TXO0 GPIO_17 (ALTO) IOMUXC_SW_MUX_CTL_PAD_GPIO17
IOMUXC_ESAI_SDOO_SELECT_INPUT
NANDF_CS2 (ALT2) IOMUXC_SW_MUX_CTL_PAD_NAND_CS2_B
IOMUXC_ESAI_SDOO_SELECT_INPUT
ESAI_TX1 GPIO_18 (ALTO) IOMUXC_SW_MUX_CTL_PAD_GPIO18
IOMUXC_ESAI_SDO1_SELECT_INPUT
NANDF_CS3 (ALT2) IOMUXC_SW_MUX_CTL_PAD_NAND_CS3_B
IOMUXC_ESAI_SDO1_SELECT_INPUT
ESAI_TX2_RX3 ENET_TXD1 (ALT2) IOMUXC_SW_MUX_CTL_PAD_ENET_TX_DATA1
IOMUXC_ESAI_SDO2_SDI3_SELECT_INPUT
GPIO_5 (ALTO) IOMUXC_SW_MUX_CTL_PAD_GPIO05
IOMUXC_ESAI_SDO2_SDI3_SELECT_INPUT
ESAI_TX3_RX2 ENET_TX_EN (ALT2) IOMUXC_SW_MUX_CTL_PAD_ENET_TX_EN
IOMUXC_ESAI_SDO3_SDI2_SELECT_INPUT
GPIO_16 (ALTO) IOMUXC_SW_MUX_CTL_PAD_GPIO16
IOMUXC_ESAI_SDO3_SDI2_SELECT_INPUT
ESAI_TX4_RX1 ENET_TXDO (ALT2) IOMUXC_SW_MUX_CTL_PAD_ENET_TX_DATAO
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Table 4-2. Muxing Options (continued)
Signal Pad (Mode) Mux/Input Select Registers
IOMUXC_ESAI_SDO4_SDI1_SELECT_INPUT
GPIO_7 (ALTO) IOMUXC_SW_MUX_CTL_PAD_GPIO07
IOMUXC_ESAI_SDO4_SDI1_SELECT_INPUT
ESAI_TX5_RX0 ENET_MDC (ALT2) IOMUXC_SW_MUX_CTL_PAD_ENET_MDC
IOMUXC_ESAI_SDO5_SDIO_SELECT_INPUT
GPIO_8 (ALTO) IOMUXC_SW_MUX_CTL_PAD_GPIOO08
IOMUXC_ESAI_SDO5_SDIO_SELECT_INPUT
ESAI_TX_CLK ENET_CRS_DV (ALT2) IOMUXC_SW_MUX_CTL_PAD_ENET_CRS_DV
IOMUXC_ESAI_TX_CLK_SELECT_INPUT
GPIO_6 (ALTO) IOMUXC_SW_MUX_CTL_PAD_GPIO06
IOMUXC_ESAI_TX_CLK_SELECT_INPUT
ESAI_TX_FS ENET_RXD1 (ALT2) IOMUXC_SW_MUX_CTL_PAD_ENET_RX_DATA1

IOMUXC_ESAI_TX_FS_SELECT_INPUT

GPIO_2 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_GPIO02
IOMUXC_ESAI_TX_FS_SELECT_INPUT

ESAI_TX_HF_CLK

ENET_RXDO (ALT2)

IOMUXC_SW_MUX_CTL_PAD_ENET_RX_DATAO
IOMUXC_ESAI_TX_HF_CLK_SELECT_INPUT

GPIO_4 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_GPIO04
IOMUXC_ESAI_TX_HF_CLK_SELECT_INPUT

FLEXCANT1 - Flexible Controller

Area Network

FLEXCAN1_RX

GPIO_8 (ALT3)

IOMUXC_SW_MUX_CTL_PAD_GPI1008
IOMUXC_FLEXCAN1_RX_SELECT_INPUT

KEY_ROW2 (ALT2)

IOMUXC_SW_MUX_CTL_PAD_KEY_ROW2
IOMUXC_FLEXCAN1_RX_SELECT_INPUT

SD3_CLK (ALT2)

IOMUXC_SW_MUX_CTL_PAD_SD3_CLK
IOMUXC_FLEXCAN1_RX_SELECT_INPUT

FLEXCAN1_TX

GPIO_7 (ALT3)

IOMUXC_SW_MUX_CTL_PAD_GPIO07

KEY_COL2 (ALT2)

IOMUXC_SW_MUX_CTL_PAD_KEY_COL2

SD3_CMD (ALT2)

IOMUXC_SW_MUX_CTL_PAD_SD3_CMD

FLEXCAN2 - Flexible Controller

Area Network

FLEXCAN2_RX

KEY_ROW4 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_KEY_ROW4
IOMUXC_FLEXCAN2_RX_SELECT_INPUT

SD3_DAT1 (ALT2)

IOMUXC_SW_MUX_CTL_PAD_SD3_DATA1
IOMUXC_FLEXCAN2_RX_SELECT_INPUT

FLEXCAN2_TX

KEY_COL4 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_KEY_COL4

SD3_DATO (ALT2)

IOMUXC_SW_MUX_CTL_PAD_SD3_DATAO

GPIO1 - General Purpose Input/Output

GPIO1_1000

GPIO_0 (ALT5)

IOMUXC_SW_MUX_CTL_PAD_GPIO00

GPIO1_IO01

GPIO_1 (ALT5)

IOMUXC_SW_MUX_CTL_PAD_GPIO01
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Table 4-2. Muxing Options (continued)

Chapter 4 External Signals and Pin Multiplexing

Signal Pad (Mode) Mux/Input Select Registers
GPIO1_I002 GPIO_2 (ALT5) IOMUXC_SW_MUX_CTL_PAD_GPIO02
GPIO1_1003 GPIO_3 (ALT5) IOMUXC_SW_MUX_CTL_PAD_GPIO03
GPIO1_1004 GPIO_4 (ALT5) IOMUXC_SW_MUX_CTL_PAD_GPIO04
GPIO1_1005 GPIO_5 (ALT5) IOMUXC_SW_MUX_CTL_PAD_GPIO05
GPIO1_I006 GPIO_6 (ALT5) IOMUXC_SW_MUX_CTL_PAD_GPIO06
GPIO1_I007 GPIO_7 (ALT5) IOMUXC_SW_MUX_CTL_PAD_GPIO07
GPIO1_1008 GPIO_8 (ALT5) IOMUXC_SW_MUX_CTL_PAD_GPIO08
GPIO1_1009 GPIO_9 (ALT5) IOMUXC_SW_MUX_CTL_PAD_GPIO09
GPIO1_IO10 SD2_CLK (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD2_CLK
GPIO1_IO11 SD2_CMD (ALTS5) IOMUXC_SW_MUX_CTL_PAD_SD2_CMD
GPIO1_lO12 SD2_DAT3 (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD2_DATA3
GPIO1_IO13 SD2_DAT2 (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD2_DATA2
GPIO1_I014 SD2_DAT1 (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD2_DATA1
GPIO1_IO15 SD2_DATO (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD2_DATAO
GPIO1_IO16 SD1_DATO (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD1_DATAO
GPIO1_IO17 SD1_DAT1 (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD1_DATA1
GPIO1_IO18 SD1_CMD (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD1_CMD
GPIO1_IO19 SD1_DAT2 (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD1_DATA2
GPIO1_I020 SD1_CLK (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD1_CLK
GPIO1_I021 SD1_DAT3 (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD1_DATA3
GPIO1_l022 ENET_MDIO (ALT5) IOMUXC_SW_MUX_CTL_PAD_ENET_MDIO
GPIO1_1023 ENET_REF_CLK (ALT5) IOMUXC_SW_MUX_CTL_PAD_ENET_REF_CLK
GPIO1_l024 ENET_RX_ER (ALT5) IOMUXC_SW_MUX_CTL_PAD_ENET_RX_ER
GPIO1_l025 ENET_CRS_DV (ALT5) IOMUXC_SW_MUX_CTL_PAD_ENET_CRS_DV
GPIO1_1026 ENET_RXD1 (ALT5) IOMUXC_SW_MUX_CTL_PAD_ENET_RX_DATA1
GPIO1_lO027 ENET_RXDO (ALT5) IOMUXC_SW_MUX_CTL_PAD_ENET_RX_DATAO
GPIO1_1028 ENET_TX_EN (ALT5) IOMUXC_SW_MUX_CTL_PAD_ENET_TX_EN
GPIO1_l1029 ENET_TXD1 (ALT5) IOMUXC_SW_MUX_CTL_PAD_ENET_TX_DATA1
GPIO1_I030 ENET_TXDO (ALT5) IOMUXC_SW_MUX_CTL_PAD_ENET_TX_DATAO
GPIO1_I031 ENET_MDC (ALT5) IOMUXC_SW_MUX_CTL_PAD_ENET_MDC

GPIO2 - General Purpose Input/Output

GP102_1000 NANDF_DO (ALT5) IOMUXC_SW_MUX_CTL_PAD_NAND_DATAQ00
GP102_1001 NANDF_D1 (ALT5) IOMUXC_SW_MUX_CTL_PAD_NAND_DATAO1
GP102_1002 NANDF_D2 (ALT5) IOMUXC_SW_MUX_CTL_PAD_NAND_DATA02
GPIO2_1003 NANDF_D3 (ALT5) IOMUXC_SW_MUX_CTL_PAD_NAND_DATAO03
GP102_1004 NANDF_D4 (ALT5) IOMUXC_SW_MUX_CTL_PAD_NAND_DATA04
GP102_1005 NANDF_D5 (ALT5) IOMUXC_SW_MUX_CTL_PAD_NAND_DATA05
GP102_1006 NANDF_D6 (ALT5) IOMUXC_SW_MUX_CTL_PAD_NAND_DATA06
GP102_1007 NANDF_D7 (ALT5) IOMUXC_SW_MUX_CTL_PAD_NAND_DATAO07
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Table 4-2. Muxing Options (continued)

Signal Pad (Mode) Mux/Input Select Registers
GP102_1008 SD4_DATO (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD4_DATAO
GPIO2_1009 SD4_DAT1 (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD4_DATA1
GPI102_1010 SD4_DAT2 (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD4_DATA2
GPI102_1011 SD4_DAT3 (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD4_DATA3
GPIO2_1012 SD4_DAT4 (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD4_DATA4
GP102_1013 SD4_DATS5 (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD4_DATA5
GPIO2_1014 SD4_DAT6 (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD4_DATA6
GPI102_1015 SD4_DAT7 (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD4_DATA7
GPIO2_l016 EIM_A22 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR22
GPIO2_I017 EIM_A21 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR21
GP102_1018 EIM_A20 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR20
GPIO2_1019 EIM_A19 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR19
GP102_1020 EIM_A18 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR18
GPIO2_1021 EIM_A17 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR17
GPI102_1022 EIM_A16 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR16
GP102_1023 EIM_CSO (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_CS0_B
GPIO2_1024 EIM_CS1 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_CS1_B
GP102_1025 EIM_OE (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_OE_B
GPIO2_1026 EIM_RW (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_RW
GP102_1027 EIM_LBA (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_LBA_B
GPIO2_1028 EIM_EBO (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_EBO_B
GPIO2_1029 EIM_EB1 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_EB1_B
GP102_1030 EIM_EB2 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_EB2_B
GPIO2_1031 EIM_EB3 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_EB3_B

GPIO3 - General Purpose Input/Output

GPI103_IO000 EIM_DAO (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO0
GPI03_I001 EIM_DA1 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO1
GPIO3_1002 EIM_DA2 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO2
GPI03_1003 EIM_DAS3 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO3
GPIO3_l004 EIM_DA4 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO04
GPI103_I005 EIM_DAS5 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO05
GPI103_I006 EIM_DAG (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO06
GPI103_I007 EIM_DA? (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO07
GPI103_1008 EIM_DAS8 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO08
GPIO3_I009 EIM_DA9 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO09
GPIO3_IO10 EIM_DA10 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_AD10
GPIO3_IO11 EIM_DA11 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_AD11
GPIO3_lIO12 EIM_DA12 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_AD12
GPIO3_I013 EIM_DA13 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_AD13
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Table 4-2. Muxing Options (continued)

Signal Pad (Mode) Mux/Input Select Registers
GPIO3_I014 EIM_DA14 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_AD14
GPIO3_IO15 EIM_DA15 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_AD15
GPIO3_I016 EIM_D16 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA16
GPIO3_IO17 EIM_D17 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA17
GPIO3_IO18 EIM_D18 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA18
GPIO3_I019 EIM_D19 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA19
GPIO3_I020 EIM_D20 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA20
GPI03_I021 EIM_D21 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA21
GPIO3_1022 EIM_D22 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA22
GPI03_1023 EIM_D23 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA23
GPIO3_l024 EIM_D24 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA24
GPIO3_l025 EIM_D25 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA25
GPI03_1026 EIM_D26 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA26
GPIO3_l027 EIM_D27 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA27
GPI03_1028 EIM_D28 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA28
GPIO3_I029 EIM_D29 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA29
GPI03_1030 EIM_D30 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA30
GPI103_I031 EIM_D31 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_DATAS31

GPIO4 - General Purpose Input/Output

GP104_1005 GPIO_19 (ALT5) IOMUXC_SW_MUX_CTL_PAD_GPIO19
GP104_1006 KEY_COLO (ALT5) IOMUXC_SW_MUX_CTL_PAD_KEY_COLO
GP104_I007 KEY_ROWO (ALT5) IOMUXC_SW_MUX_CTL_PAD_KEY_ROWO
GPIO4_1008 KEY_COL1 (ALT5) IOMUXC_SW_MUX_CTL_PAD_KEY_COLA1
GPI104_1009 KEY_ROW1 (ALT5) IOMUXC_SW_MUX_CTL_PAD_KEY_ROW1
GPI104_I010 KEY_COL2 (ALT5) IOMUXC_SW_MUX_CTL_PAD_KEY_COL2
GPI104_IO11 KEY_ROW?2 (ALT5) IOMUXC_SW_MUX_CTL_PAD_KEY_ROW2
GPI104_I012 KEY_COLS (ALT5) IOMUXC_SW_MUX_CTL_PAD_KEY_COL3
GPIO4_1013 KEY_ROWS3 (ALT5) IOMUXC_SW_MUX_CTL_PAD_KEY_ROW3
GPI104_I014 KEY_COL4 (ALT5) IOMUXC_SW_MUX_CTL_PAD_KEY_COL4
GPIO4_l015 KEY_ROW4 (ALT5) IOMUXC_SW_MUX_CTL_PAD_KEY_ROW4
GPIO4_IO16 DIO_DISP_CLK (ALT5) IOMUXC_SW_MUX_CTL_PAD_DIO_DISP_CLK
GPI104_I017 DIO_PIN15 (ALT5) IOMUXC_SW_MUX_CTL_PAD_DIO_PIN15
GPI0O4_IO18 DIO_PIN2 (ALT5) IOMUXC_SW_MUX_CTL_PAD_DIO_PIN02
GPI104_I019 DIO_PIN3 (ALT5) IOMUXC_SW_MUX_CTL_PAD_DIO_PINO3
GPIO4_1020 DIO_PIN4 (ALT5) IOMUXC_SW_MUX_CTL_PAD_DIO_PINO4
GPI104_1021 DISPO_DATO (ALT5) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAOQ0
GPI104_1022 DISPO_DAT1 (ALT5) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAO1
GPI104_1023 DISPO_DAT2 (ALT5) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAOQ2
GPI104_1024 DISPO_DATS (ALT5) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAO03
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Table 4-2. Muxing Options (continued)

Signal Pad (Mode) Mux/Input Select Registers
GPI04_1025 DISPO_DAT4 (ALT5) IOMUXC_SW_MUX_CTL_PAD_DISP0_DATA04
GPI0O4_1026 DISPO_DATS5 (ALT5) IOMUXC_SW_MUX_CTL_PAD_DISP0O_DATAO05
GPI104_1027 DISPO_DAT®6 (ALT5) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAO06
GPIO4_1028 DISPO_DAT?7 (ALT5) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAO07
GPI104_1029 DISPO_DATS8 (ALT5) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAO08
GPIO4_1030 DISPO_DAT9 (ALT5) IOMUXC_SW_MUX_CTL_PAD_DISP0O_DATA09
GPIO4_1031 DISPO_DAT10 (ALT5) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA10

GPIOS5 - General Purpose Input/Output

GPI0O5_1000 EIM_WAIT (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_WAIT_B
GPIO5_1002 EIM_A25 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR25
GPIO5_l004 EIM_A24 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR24
GPIO5_1005 DISPO_DAT11 (ALT5) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA11
GPIO5_1006 DISPO_DAT12 (ALT5) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA12
GPIO5_I007 DISPO_DAT13 (ALT5) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA13
GPI105_1008 DISPO_DAT14 (ALT5) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA14
GPIO5_1009 DISPO_DAT15 (ALT5) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA15
GPIO5_IO010 DISPO_DAT16 (ALT5) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA16
GPIO5_|O11 DISPO_DAT17 (ALT5) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA17
GPIO5_l012 DISPO_DAT18 (ALT5) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA18
GPIO5_1013 DISPO_DAT19 (ALT5) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA19
GPIO5_I014 DISPO_DAT20 (ALT5) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA20
GPIO5_I015 DISPO_DAT21 (ALT5) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA21
GPIO5_lO16 DISPO_DAT22 (ALT5) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA22
GPIO5_IO17 DISPO_DAT23 (ALT5) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA23
GPIO5_1018 CSIO0_PIXCLK (ALT5) IOMUXC_SW_MUX_CTL_PAD_CSIO_PIXCLK
GPIO5_I019 CSI0_MCLK (ALT5) IOMUXC_SW_MUX_CTL_PAD_CSI0O_HSYNC
GPI05_1020 CSIO_DATA_EN (ALT5) IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA_EN
GPIO5_1021 CSIO_VSYNC (ALT5) IOMUXC_SW_MUX_CTL_PAD_CSIO_VSYNC
GPIO5_1022 CSI0_DAT4 (ALT5) IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA04
GPIO5_1023 CSIO_DATS5 (ALTS5) IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATAO05
GPIO5_1024 CSI0_DATS6 (ALT5) IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA06
GPIO5_1025 CSI0_DAT7 (ALT5) IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATAO07
GPIO5_1026 CSI0_DATS8 (ALT5) IOMUXC_SW_MUX_CTL_PAD_CSI0_DATA08
GPIO5_l027 CSI0_DAT9 (ALT5) IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA09
GPIO5_1028 CSI0O_DAT10 (ALT5) IOMUXC_SW_MUX_CTL_PAD_CSIO_DATA10
GPIO5_1029 CSI0_DAT11 (ALT5) IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA11
GPIO5_1030 CSI0_DAT12 (ALT5) IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA12
GPIO5_I031 CSI0_DAT13 (ALT5) IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA13

GPIO6 - General Purpose Input/Output
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Table 4-2. Muxing Options (continued)

Signal Pad (Mode) Mux/Input Select Registers
GP106_1000 CSI0_DAT14 (ALT5) IOMUXC_SW_MUX_CTL_PAD_CSI0_DATA14
GP106_I001 CSI0_DAT15 (ALT5) IOMUXC_SW_MUX_CTL_PAD_CSI0_DATA15
GPI06_1002 CSI0_DAT16 (ALT5) IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA16
GP106_1003 CSIO_DAT17 (ALT5) IOMUXC_SW_MUX_CTL_PAD_CSI0_DATA17
GP106_1004 CSI0_DAT18 (ALT5) IOMUXC_SW_MUX_CTL_PAD_CSI0_DATA18
GP106_1005 CSIO_DAT19 (ALT5) IOMUXC_SW_MUX_CTL_PAD_CSI0_DATA19
GP106_1006 EIM_A23 (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR23
GP106_1007 NANDF_CLE (ALT5) IOMUXC_SW_MUX_CTL_PAD_NAND_CLE
GP106_1008 NANDF_ALE (ALT5) IOMUXC_SW_MUX_CTL_PAD_NAND_ALE
GPI106_1009 NANDF_WP_B (ALT5) IOMUXC_SW_MUX_CTL_PAD_NAND_WP_B
GPIO6_I010 NANDF_RBO (ALT5) IOMUXC_SW_MUX_CTL_PAD_NAND_READY_B
GPIO6_IO11 NANDF_CSO0 (ALT5) IOMUXC_SW_MUX_CTL_PAD_NAND_CS0_B
GPIO6_1014 NANDF_CS1 (ALT5) IOMUXC_SW_MUX_CTL_PAD_NAND_CS1_B
GPIO6_IO15 NANDF_CS2 (ALT5) IOMUXC_SW_MUX_CTL_PAD_NAND_CS2_B
GPIO6_1016 NANDF_CS3 (ALT5) IOMUXC_SW_MUX_CTL_PAD_NAND_CS3 B
GPIO6_I017 SD3_DAT7 (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD3_DATA7
GPI06_1018 SD3_DAT6 (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD3_DATA6
GPIO6_1019 RGMII_TXC (ALT5) IOMUXC_SW_MUX_CTL_PAD_RGMII_TXC
GPIO6_1020 RGMII_TDO (ALT5) IOMUXC_SW_MUX_CTL_PAD_RGMII_TDO
GP106_1021 RGMII_TD1 (ALT5) IOMUXC_SW_MUX_CTL_PAD_RGMII_TD1
GPIO6_1022 RGMII_TD2 (ALT5) IOMUXC_SW_MUX_CTL_PAD_RGMII_TD2
GPI06_1023 RGMII_TD3 (ALT5) IOMUXC_SW_MUX_CTL_PAD_RGMII_TD3
GPI0O6_1024 RGMII_RX_CTL (ALT5) IOMUXC_SW_MUX_CTL_PAD_RGMII_RX_CTL
GPIO6_l025 RGMII_RDO (ALT5) IOMUXC_SW_MUX_CTL_PAD_RGMII_RDO
GPI106_1026 RGMII_TX_CTL (ALT5) IOMUXC_SW_MUX_CTL_PAD_RGMII_TX_CTL
GPIO6_l027 RGMII_RD1 (ALT5) IOMUXC_SW_MUX_CTL_PAD_RGMII_RD1
GPI06_1028 RGMII_RD2 (ALT5) IOMUXC_SW_MUX_CTL_PAD_RGMII_RD2
GPIO6_1029 RGMII_RD3 (ALT5) IOMUXC_SW_MUX_CTL_PAD_RGMII_RD3
GP106_1030 RGMII_RXC (ALT5) IOMUXC_SW_MUX_CTL_PAD_RGMII_RXC
GPI06_1031 EIM_BCLK (ALT5) IOMUXC_SW_MUX_CTL_PAD_EIM_BCLK

GPIO7 - General Purpose Input/Output

GPI107_1000 SD3_DATS5 (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD3_DATA5
GPI107_1001 SD3_DAT4 (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD3_DATA4
GPI107_1002 SD3_CMD (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD3_CMD

GPIO7_1003 SD3_CLK (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD3_CLK

GPI107_1004 SD3_DATO (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD3_DATAO
GPI107_1005 SD3_DAT1 (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD3_DATA1
GPI107_1006 SD3_DAT2 (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD3_DATA2
GPI107_1007 SD3_DAT3 (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD3_DATA3
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Table 4-2. Muxing Options (continued)

Signal Pad (Mode) Mux/Input Select Registers
GPI07_1008 SD3_RST (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD3_RESET
GPIO7_1009 SD4_CMD (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD4_CMD
GPIO7_1010 SD4_CLK (ALT5) IOMUXC_SW_MUX_CTL_PAD_SD4_CLK
GPIO7_1011 GPIO_16 (ALT5) IOMUXC_SW_MUX_CTL_PAD_GPIO16
GPIO7_1012 GPIO_17 (ALT5) IOMUXC_SW_MUX_CTL_PAD_GPIO17
GPIO7_1013 GPIO_18 (ALT5) IOMUXC_SW_MUX_CTL_PAD_GPIO18
GPMI - General Purpose Media Interface

NAND_ALE

NANDF_ALE (ALTO)

IOMUXC_SW_MUX_CTL_PAD_NAND_ALE

NAND_CEO_B NANDF_CSO0 (ALTO) IOMUXC_SW_MUX_CTL_PAD_NAND_CS0_B
NAND_CE1_B NANDF_CS1 (ALTO) IOMUXC_SW_MUX_CTL_PAD_NAND_CS1_B
NAND_CE2_B NANDF_CS2 (ALTO) IOMUXC_SW_MUX_CTL_PAD_NAND_CS2_B
NAND_CE3_B NANDF_CS3 (ALTO) IOMUXC_SW_MUX_CTL_PAD_NAND_CS3_B
NAND_CLE NANDF_CLE (ALTO) IOMUXC_SW_MUX_CTL_PAD_NAND_CLE

NAND_DATAO00

NANDF_DO (ALTO)

IOMUXC_SW_MUX_CTL_PAD_NAND_DATAQ0

NAND_DATAO1

NANDF_D1 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_NAND_DATAO1

NAND_DATAO2

NANDF_D2 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_NAND_DATAO02

NAND_DATAO03

NANDF_D3 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_NAND_DATAO03

NAND_DATA04

NANDF_D4 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_NAND_DATA04

NAND_DATAO05

NANDF_D5 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_NAND_DATAO05

NAND_DATAO06

NANDF_D6 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_NAND_DATA06

NAND_DATAO07

NANDF_D7 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_NAND_DATA07

NAND_DQS SD4_DATO (ALT2) IOMUXC_SW_MUX_CTL_PAD_SD4_DATAO
NAND_READY_B NANDF_RBO (ALTO) IOMUXC_SW_MUX_CTL_PAD_NAND_READY_B
NAND_RE_B SD4_CMD (ALT1) IOMUXC_SW_MUX_CTL_PAD_SD4_CMD
NAND_WE_B SD4_CLK (ALT1) IOMUXC_SW_MUX_CTL_PAD_SD4_CLK
NAND_WP_B NANDF_WP_B (ALTO) IOMUXC_SW_MUX_CTL_PAD_NAND_WP_B

GPT - General Purpose Timer

GPT_CAPTURE1

SD1_DATO (ALT3)

IOMUXC_SW_MUX_CTL_PAD_SD1_DATAO

GPT_CAPTURE2

SD1_DAT1 (ALT3)

IOMUXC_SW_MUX_CTL_PAD_SD1_DATA1

GPT_CLKIN

SD1_CLK (ALT3)

IOMUXC_SW_MUX_CTL_PAD_SD1_CLK

GPT_COMPARE1

SD1_CMD (ALT3)

IOMUXC_SW_MUX_CTL_PAD_SD1_CMD

GPT_COMPARE2

SD1_DAT2 (ALT2)

IOMUXC_SW_MUX_CTL_PAD_SD1_DATA2

GPT_COMPARE3

SD1_DAT3 (ALT2)

IOMUXC_SW_MUX_CTL_PAD_SD1_DATA3

HDMI - High Definition Multimed

ia Interface

HDMI_TX_CEC_LINE

EIM_A25 (ALT®6)

IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR25
IOMUXC_HDMI_ICECIN_SELECT_INPUT

KEY_ROW?2 (ALT6)

IOMUXC_SW_MUX_CTL_PAD_KEY_ROW2
IOMUXC_HDMI_ICECIN_SELECT_INPUT

HDMI_TX_CLK_N

HDMI_CLKM

Not multiplexed.
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Table 4-2. Muxing Options (continued)

Signal Pad (Mode) Mux/Input Select Registers
HDMI_TX_CLK_P HDMI_CLKP Not multiplexed.
HDMI_TX_DATAO_N HDMI_DOM Not multiplexed.
HDMI_TX_DATAO_P HDMI_DOP Not multiplexed.
HDMI_TX_DATA1_N HDMI_D1M Not multiplexed.
HDMI_TX_DATA1_P HDMI_D1P Not multiplexed.
HDMI_TX_DATA2_N HDMI_D2M Not multiplexed.
HDMI_TX_DATA2_P HDMI_D2P Not multiplexed.
HDMI_TX_DDC_CEC HDMI_DDCCEC Not multiplexed.
HDMI_TX_DDC_SCL EIM_EB2 (ALT4) IOMUXC_SW_MUX_CTL_PAD_EIM_EB2_B

IOMUXC_HDMI_II2C_CLKIN_SELECT_INPUT

KEY_COL3 (ALT2)

IOMUXC_SW_MUX_CTL_PAD_KEY_COL3
IOMUXC_HDMI_I12C_CLKIN_SELECT_INPUT

HDMI_TX_DDC_SDA

EIM_D16 (ALT4)

IOMUXC_SW_MUX_CTL_PAD_EIM_DATA16
IOMUXC_HDMI_I12C_DATAIN_SELECT_INPUT

KEY_ROWS3 (ALT2)

IOMUXC_SW_MUX_CTL_PAD_KEY_ROWS3
IOMUXC_HDMI_II2C_DATAIN_SELECT_INPUT

HDMI_TX_HPD

HDMI_HPD

Not multiplexed.

I2C1 - 12C Controller

[2C1_SCL

CSI0_DAT9 (ALT4)

IOMUXC_SW_MUX_CTL_PAD_CSI0_DATA09
IOMUXC_I2C1_SCL_IN_SELECT_INPUT

EIM_D21 (ALT6)

IOMUXC_SW_MUX_CTL_PAD_EIM_DATA21
IOMUXC_I2C1_SCL_IN_SELECT_INPUT

[2C1_SDA

CSIO_DATS (ALT4)

IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATAO08
IOMUXC_I2C1_SDA_IN_SELECT_INPUT

EIM_D28 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA28
IOMUXC_I2C1_SDA_IN_SELECT_INPUT
I12C2 - 12C Controller
12C2_SCL EIM_EB2 (ALT6) IOMUXC_SW_MUX_CTL_PAD_EIM_EB2_B

IOMUXC_I2C2_SCL_IN_SELECT_INPUT

KEY_COL3 (ALT4)

IOMUXC_SW_MUX_CTL_PAD_KEY_COL3
IOMUXC_I2C2_SCL_IN_SELECT_INPUT

[2C2_SDA

EIM_D16 (ALT6)

IOMUXC_SW_MUX_CTL_PAD_EIM_DATA16
IOMUXC_I2C2_SDA_IN_SELECT_INPUT

KEY_ROWS3 (ALT4)

IOMUXC_SW_MUX_CTL_PAD_KEY_ROWS3
IOMUXC_I2C2_SDA_IN_SELECT_INPUT

12C3 - 12C Controller

12C3_SCL

EIM_D17 (ALT®) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA17
IOMUXC_I2C3_SCL_IN_SELECT_INPUT
GPIO_3 (ALT2) IOMUXC_SW_MUX_CTL_PAD_GPIO03
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Table 4-2. Muxing Options (continued)
Signal Pad (Mode) Mux/Input Select Registers
IOMUXC_I2C3_SCL_IN_SELECT_INPUT
GPIO_5 (ALT®) IOMUXC_SW_MUX_CTL_PAD_GPIO05
IOMUXC_I2C3_SCL_IN_SELECT_INPUT
12C3_SDA EIM_D18 (ALT®6) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA18
IOMUXC_I2C3_SDA_IN_SELECT_INPUT
GPIO_6 (ALT2) IOMUXC_SW_MUX_CTL_PAD_GPIO06
IOMUXC_I2C3_SDA_IN_SELECT_INPUT
GPIO_16 (ALTS) IOMUXC_SW_MUX_CTL_PAD_GPIO16
IOMUXC_I2C3_SDA_IN_SELECT_INPUT
IPU1 - Image Processing Unit
IPU1_CSI0_DATAO0 EIM_D27 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA27
IPU1_CSI0O_DATAO1 EIM_D26 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA26
IPU1_CSI0_DATAO02 EIM_D31 (ALT3) IOMUXC_SW_MUX_CTL_PAD_EIM_DATASH1
IPU1_CSIO_DATAO03 EIM_D30 (ALT3) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA30

IPU1_CSIO_DATAO4

CSI0_DATA4 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_CSIO_DATA04

IPU1_CSIO_DATAOQ5

CSI0_DATS5 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA05

IPU1_CSI0O_DATAO06

CSI0_DAT6 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_CSI0_DATA06

IPU1_CSI0O_DATAOQ7

CSI0_DAT7 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_CSI0_DATA07

IPU1_CSIO_DATAO08

CSI0_DATS (ALTO)

IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATAO08

IPU1_CSIO_DATAO09

CSI0_DAT9 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_CSIO_DATAO09

IPU1_CSIO_DATA10

CSI0_DAT10 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA10

IPU1_CSIO_DATA11

CSI0_DAT11 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_CSIO_DATA11

IPU1_CSIO_DATA12

CSI0_DAT12 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA12

IPU1_CSIO_DATA13

CSI0_DAT13 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA13

IPU1_CSIO_DATA14

CSI0_DAT14 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_CSI0_DATA14

IPU1_CSIO_DATA15

CSI0_DAT15 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA15

IPU1_CSIO_DATA16

CSI0_DAT16 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_CSIO_DATA16

IPU1_CSIO_DATA17

CSI0_DAT17 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA17

IPU1_CSI0O_DATA18

CSI0_DAT18 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_CSI0_DATA18

IPU1_CSI0O_DATA19

CSI0_DAT19 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA19

IPU1_CSIO_DATA_EN

CSI0O_DATA_EN (ALTO)

IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA_EN

IPU1_CSIO_HSYNC

CSI0_MCLK (ALTO)

IOMUXC_SW_MUX_CTL_PAD_CSIO_HSYNC

IPU1_CSIO_PIXCLK

CSI0_PIXCLK (ALTO)

IOMUXC_SW_MUX_CTL_PAD_CSIO_PIXCLK

IPU1_CSIO_VSYNC

CSI0_VSYNC (ALTO)

IOMUXC_SW_MUX_CTL_PAD_CSIO_VSYNC

IPU1_DI0_Do0_CS EIM_D23 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA23
IPU1_DIO_D1_CS EIM_A25 (ALT4) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR25
IPU1_DIO_DISP_CLK DIO_DISP_CLK (ALTO) IOMUXC_SW_MUX_CTL_PAD_DIO_DISP_CLK
IPU1_DIO_PINO1 EIM_D22 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA22

IPU1_DIO_PINO2

DIO_PIN2 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_DIO_PINO2
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Table 4-2. Muxing Options (continued)

Signal Pad (Mode) Mux/Input Select Registers
IPU1_DIO_PINO3 DIO_PIN3 (ALTO) IOMUXC_SW_MUX_CTL_PAD_DI0O_PINO3
IPU1_DIO_PINO4 DIO_PIN4 (ALTO) IOMUXC_SW_MUX_CTL_PAD_DIO_PINO04
IPU1_DIO_PINO5 EIM_D16 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA16
IPU1_DIO_PINO6 EIM_D17 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA17
IPU1_DIO_PINO7 EIM_D18 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA18
IPU1_DIO_PINO8 EIM_D19 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA19
IPU1_DIO_PIN11 EIM_D30 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA30
IPU1_DIO_PIN12 EIM_D31 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA31
IPU1_DIO_PIN13 EIM_D28 (ALT7) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA28
IPU1_DIO_PIN14 EIM_D29 (ALT7) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA29
IPU1_DIO_PIN15 DIO_PIN15 (ALTO) IOMUXC_SW_MUX_CTL_PAD_DIO_PIN15
IPU1_DIO_PIN16 EIM_D20 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA20
IPU1_DIO_PIN17 EIM_D21 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA21
IPU1_DI1_D0_CS EIM_DA13 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_AD13

EIM_D18 (ALT4) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA18
IPU1_DI1_D1_CS EIM_DA14 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_AD14
IPU1_DI1_DISP_CLK EIM_A16 (ALTT) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR16

IPU1_DI1_PINO1

EIM_DA15 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_EIM_AD15

IPU1_DI1_PINO2

EIM_DA11 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_EIM_AD11

EIM_D23 (ALT6) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA23
IPU1_DI1_PINO3 EIM_DA12 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_AD12

EIM_EB3 (ALT6) IOMUXC_SW_MUX_CTL_PAD_EIM_EB3_B
IPU1_DI1_PINO4 EIM_DA15 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_AD15
IPU1_DI1_PINO5 EIM_CSO0 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_CS0_B
IPU1_DI1_PINO6 EIM_CS1 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_CS1_B
IPU1_DI1_PINO7 EIM_OE (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_OE_B
IPU1_DI1_PINO8 EIM_RW (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_RW
IPU1_DI1_PIN11 EIM_D26 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA26
IPU1_DI1_PIN12 EIM_A25 (ALT3) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR25
IPU1_DI1_PIN13 EIM_D27 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA27
IPU1_DI1_PIN14 EIM_D23 (ALT7) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA23
IPU1_DI1_PIN15 EIM_DA10 (ALTT) IOMUXC_SW_MUX_CTL_PAD_EIM_AD10

EIM_D29 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA29
IPU1_DI1_PIN16 EIM_BCLK (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_BCLK
IPU1_DI1_PIN17 EIM_LBA (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_LBA_B
IPU1_DISPO_DATAO0 DISPO_DATO (ALTO) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAOQ0
IPU1_DISPO_DATAO1 DISPO_DAT1 (ALTO) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAO1
IPU1_DISPO_DATAO2 DISPO_DAT2 (ALTO) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAOQ2
IPU1_DISPO_DATAO3 DISPO_DATS (ALTO) IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAO03
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Table 4-2. Muxing Options (continued)

Signal

Pad (Mode)

Mux/Input Select Registers

IPU1_DISPO_DATAO04

DISPO_DAT4 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA04

IPU1_DISPO_DATAO5

DISPO_DATS5 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAOQ5

IPU1_DISPO_DATAO06

DISPO_DATS6 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAO06

IPU1_DISPO_DATAO7

DISPO_DAT?7 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAO07

IPU1_DISPO_DATAO8

DISPO_DATS (ALTO)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAO08

IPU1_DISPO_DATAO09

DISPO_DAT9 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA09

IPU1_DISPO_DATA10

DISPO_DAT10 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA10

IPU1_DISPO_DATA11

DISPO_DAT11 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA11

IPU1_DISPO_DATA12

DISPO_DAT12 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA12

IPU1_DISPO_DATA13

DISPO_DAT13 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA13

IPU1_DISPO_DATA14

DISPO_DAT14 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA14

IPU1_DISPO_DATA15

DISPO_DAT15 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA15

IPU1_DISPO_DATA16

DISPO_DAT16 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA16

IPU1_DISPO_DATA17

DISPO_DAT17 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA17

IPU1_DISPO_DATA18

DISPO_DAT18 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA18

IPU1_DISPO_DATA19

DISPO_DAT19 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA19

IPU1_DISPO_DATA20

DISPO_DAT20 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA20

IPU1_DISPO_DATA21

DISPO_DAT21 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA21

IPU1_DISPO_DATA22

DISPO_DAT22 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA22

IPU1_DISPO_DATA23

DISPO_DAT23 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA23

IPU1_DISP1_DATAO00 EIM_DA9 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO09
IPU1_DISP1_DATAO1 EIM_DAS8 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO8
IPU1_DISP1_DATAO2 EIM_DA?7 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO7
IPU1_DISP1_DATAO3 EIM_DAG6 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO06
IPU1_DISP1_DATAO04 EIM_DAS5 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO05
IPU1_DISP1_DATAO5 EIM_DA4 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_AD04
IPU1_DISP1_DATAO06 EIM_DAS3 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO3
IPU1_DISP1_DATAO07 EIM_DA2 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO2
IPU1_DISP1_DATAO08 EIM_DA1 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO1
IPU1_DISP1_DATAO09 EIM_DAO (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_ADOO
IPU1_DISP1_DATA10 EIM_EB1 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_EB1_B
IPU1_DISP1_DATA11 EIM_EBO (ALTT) IOMUXC_SW_MUX_CTL_PAD_EIM_EBO_B
IPU1_DISP1_DATA12 EIM_A17 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR17
IPU1_DISP1_DATA13 EIM_A18 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR18
IPU1_DISP1_DATA14 EIM_A19 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR19
IPU1_DISP1_DATA15 EIM_A20 (ALTT) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR20
IPU1_DISP1_DATA16 EIM_A21 (ALTT) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR21
IPU1_DISP1_DATA17 EIM_A22 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR22
IPU1_DISP1_DATA18 EIM_A23 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR23
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Table 4-2. Muxing Options (continued)

Signal Pad (Mode) Mux/Input Select Registers
IPU1_DISP1_DATA19 EIM_A24 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR24
IPU1_DISP1_DATA20 EIM_D31 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_DATAS31
IPU1_DISP1_DATA21 EIM_D30 (ALT1) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA30
IPU1_DISP1_DATA22 EIM_D26 (ALT7) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA26
IPU1_DISP1_DATA23 EIM_D27 (ALT7) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA27
IPU1_EXT_TRIG EIM_D28 (ALT6) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA28
IPU1_SISGO NANDF_CS2 (ALT1) IOMUXC_SW_MUX_CTL_PAD_NAND_CS2_B
IPU1_SISG1 NANDF_CS3 (ALT1) IOMUXC_SW_MUX_CTL_PAD_NAND_CS3 B
IPU1_SISG2 EIM_A24 (ALT4) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR24

EIM_D26 (ALT6) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA26
IPU1_SISG3 EIM_A23 (ALT4) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR23

EIM_D27 (ALT6) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA27
IPU1_SISG4 KEY_COL4 (ALTT) IOMUXC_SW_MUX_CTL_PAD_KEY_COL4
IPU1_SISG5 KEY_ROW4 (ALT1) IOMUXC_SW_MUX_CTL_PAD_KEY_ROW4

IPU2 - Image Processing Unit

IPU2_CSI1_DATAO00 EIM_DA9 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO09
IPU2_CSI1_DATAO1 EIM_DAS (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO08
IPU2_CSI1_DATAO02 EIM_DA?7 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO7
IPU2_CSI1_DATAO03 EIM_DAG6 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO06
IPU2_CSI1_DATAO04 EIM_DAS5 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO05
IPU2_CSI1_DATAO05 EIM_DA4 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_AD04
IPU2_CSI1_DATAO06 EIM_DAS3 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO3
IPU2_CSI1_DATAOQ7 EIM_DA2 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO2
IPU2_CSI1_DATAO08 EIM_DA1 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO1
IPU2_CSI1_DATAOQ9 EIM_DAO (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO0
IPU2_CSI1_DATA10 EIM_D22 (ALT3) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA22
IOMUXC_IPU2_SENS1_DATA10_SELECT_INPUT
EIM_EB1 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_EB1_B
IOMUXC_IPU2_SENS1_DATA10_SELECT_INPUT
IPU2_CSI1_DATA11 EIM_D21 (ALT3) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA21
IOMUXC_IPU2_SENS1_DATA11_SELECT_INPUT
EIM_EBO (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_EBO_B
IOMUXC_IPU2_SENS1_DATA11_SELECT_INPUT
IPU2_CSI1_DATA12 EIM_A17 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR17
IOMUXC_IPU2_SENS1_DATA12_SELECT_INPUT
EIM_D28 (ALT3) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA28
IOMUXC_IPU2_SENS1_DATA12_SELECT_INPUT
IPU2_CSI1_DATA13 EIM_A18 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR18

IOMUXC_IPU2_SENS1_DATA13_SELECT_INPUT
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Table 4-2. Muxing Options (continued)

Signal Pad (Mode) Mux/Input Select Registers
EIM_D27 (ALT3) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA27
IOMUXC_IPU2_SENS1_DATA13_SELECT_INPUT
IPU2_CSI1_DATA14 EIM_A19 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR19
IOMUXC_IPU2_SENS1_DATA14_SELECT_INPUT
EIM_D26 (ALT3) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA26
IOMUXC_IPU2_SENS1_DATA14_SELECT_INPUT
IPU2_CSI1_DATA15 EIM_A20 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR20
IOMUXC_IPU2_SENS1_DATA15_SELECT_INPUT
EIM_D20 (ALT3) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA20
IOMUXC_IPU2_SENS1_DATA15_SELECT_INPUT
IPU2_CSI1_DATA16 EIM_A21 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR21
IOMUXC_IPU2_SENS1_DATA16_SELECT_INPUT
EIM_D19 (ALT3) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA19
IOMUXC_IPU2_SENS1_DATA16_SELECT_INPUT
IPU2_CSI1_DATA17 EIM_A22 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR22
IOMUXC_IPU2_SENS1_DATA17_SELECT_INPUT
EIM_D18 (ALT3) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA18
IOMUXC_IPU2_SENS1_DATA17_SELECT_INPUT
IPU2_CSI1_DATA18 EIM_A23 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR23
IOMUXC_IPU2_SENS1_DATA18_SELECT_INPUT
EIM_D16 (ALT3) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA16
IOMUXC_IPU2_SENS1_DATA18_SELECT_INPUT
IPU2_CSI1_DATA19 EIM_A24 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR24
IOMUXC_IPU2_SENS1_DATA19_SELECT_INPUT
EIM_EB2 (ALT3) IOMUXC_SW_MUX_CTL_PAD_EIM_EB2_B

IOMUXC_IPU2_SENS1_DATA19_SELECT_INPUT

IPU2_CSI1_DATA_EN

EIM_DA10 (ALT2)

IOMUXC_SW_MUX_CTL_PAD_EIM_AD10
IOMUXC_IPU2_SENS1_DATA_EN_SELECT_INPUT

EIM_D23 (ALT4)

IOMUXC_SW_MUX_CTL_PAD_EIM_DATA23
IOMUXC_IPU2_SENS1_DATA_EN_SELECT_INPUT

IPU2_CSI1_HSYNC

EIM_DA11 (ALT2)

IOMUXC_SW_MUX_CTL_PAD_EIM_AD11
IOMUXC_IPU2_SENS1_HSYNC_SELECT_INPUT

EIM_EB3 (ALT4) IOMUXC_SW_MUX_CTL_PAD_EIM_EB3_B
IOMUXC_IPU2_SENS1_HSYNC_SELECT_INPUT
IPU2_CSI1_PIXCLK EIM_A16 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR16
IOMUXC_IPU2_SENS1_PIX_CLK_SELECT_INPUT
EIM_D17 (ALT3) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA17

IOMUXC_IPU2_SENS1_PIX_CLK_SELECT_INPUT
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Table 4-2. Muxing Options (continued)

Signal

Pad (Mode)

Mux/Input Select Registers

IPU2_CSI1_VSYNC

EIM_DA12 (ALT2)

IOMUXC_SW_MUX_CTL_PAD_EIM_AD12

IOMUXC_IPU2_SENS1_VSYNC_SELECT_INPUT

EIM_D29 (ALT6)

IOMUXC_SW_MUX_CTL_PAD_EIM_DATA29

IOMUXC_IPU2_SENS1_VSYNC_SELECT_INPUT

IPU2_DIO_DISP_CLK

DIO_DISP_CLK (ALT1)

IOMUXC_SW_MUX_CTL_PAD_DIO_DISP_CLK

IPU2_DIO_PINO1 NANDF_RBO (ALT1) IOMUXC_SW_MUX_CTL_PAD_NAND_READY_B
IPU2_DIO_PINO2 DIO_PIN2 (ALT1) IOMUXC_SW_MUX_CTL_PAD_DIO_PIN02
IPU2_DIO_PINO3 DIO_PINS (ALT1) IOMUXC_SW_MUX_CTL_PAD_DIO_PINO3
IPU2_DIO_PINO4 DIO_PIN4 (ALT1) IOMUXC_SW_MUX_CTL_PAD_DIO_PINO4

IPU2_DIO_PIN15

DIO_PIN15 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_DIO_PIN15

IPU2_DISPO_DATAO0

DISPO_DATO (ALT1)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAOQ0

IPU2_DISPO_DATAO1

DISPO_DAT1 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAO1

IPU2_DISPO_DATAO02

DISPO_DAT2 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAOQ2

IPU2_DISPO_DATAO3

DISPO_DAT3 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAO03

IPU2_DISPO_DATAO04

DISPO_DAT4 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA04

IPU2_DISPO_DATAO5

DISPO_DATS5 (ALTH)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAO05

IPU2_DISPO_DATAO06

DISPO_DAT6 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA06

IPU2_DISPO_DATAO7

DISPO_DAT7 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAOQ7

IPU2_DISPO_DATAO08

DISPO_DATS (ALT1)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAO08

IPU2_DISPO_DATAO09

DISPO_DAT9 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAOQ9

IPU2_DISPO_DATA10

DISPO_DAT10 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA10

IPU2_DISPO_DATA11

DISPO_DAT11 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA11

IPU2_DISPO_DATA12

DISPO_DAT12 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA12

IPU2_DISPO_DATA13

DISPO_DAT13 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA13

IPU2_DISPO_DATA14

DISPO_DAT14 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA14

IPU2_DISPO_DATA15

DISPO_DAT15 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA15

IPU2_DISPO_DATA16

DISPO_DAT16 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA16

IPU2_DISPO_DATA17

DISPO_DAT17 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA17

IPU2_DISPO_DATA18

DISPO_DAT18 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA18

IPU2_DISPO_DATA19

DISPO_DAT19 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA19

IPU2_DISPO_DATA20

DISPO_DAT20 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA20

IPU2_DISPO_DATA21

DISPO_DAT21 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA21

IPU2_DISPO_DATA22

DISPO_DAT22 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA22

IPU2_DISPO_DATA23

DISPO_DAT23 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA23

IPU2_SISGO NANDF_CS2 (ALT6) IOMUXC_SW_MUX_CTL_PAD_NAND_CS2_B
IPU2_SISG1 NANDF_CSS3 (ALT6) IOMUXC_SW_MUX_CTL_PAD_NAND_CS3_B
IPU2_SISG2 EIM_A24 (ALT3) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR24
IPU2_SISG3 EIM_A23 (ALT3) IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR23
IPU2_SISG4 NANDF_CLE (ALT1) IOMUXC_SW_MUX_CTL_PAD_NAND_CLE
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Table 4-2. Muxing Options (continued)

Signal Pad (Mode) Mux/Input Select Registers
IPU2_SISG5 NANDF_WP_B (ALT1) IOMUXC_SW_MUX_CTL_PAD_NAND_WP_B
KPP - Keypad Port
KEY_COLO KEY_COLO (ALTS3) IOMUXC_SW_MUX_CTL_PAD_KEY_COLO
KEY_COLA1 KEY_COL1 (ALT3) IOMUXC_SW_MUX_CTL_PAD_KEY_COL1
KEY_COL2 KEY_COL2 (ALT3) IOMUXC_SW_MUX_CTL_PAD_KEY_COL2
KEY_COL3 KEY_COLS3 (ALT3) IOMUXC_SW_MUX_CTL_PAD_KEY_COL3
KEY_COL4 KEY_COL4 (ALT3) IOMUXC_SW_MUX_CTL_PAD_KEY_COL4
KEY_COL5 CSI0_DAT4 (ALTS3) IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA04

IOMUXC_KEY_COL5_SELECT_INPUT
GPIO_0 (ALT2) IOMUXC_SW_MUX_CTL_PAD_GPIO00
IOMUXC_KEY_COL5_SELECT_INPUT
GPIO_19 (ALTO) IOMUXC_SW_MUX_CTL_PAD_GPIO19
IOMUXC_KEY_COL5_SELECT_INPUT
SD2_CLK (ALT2) IOMUXC_SW_MUX_CTL_PAD_SD2_CLK
IOMUXC_KEY_COL5_SELECT_INPUT
KEY_COL6 CSI0_DAT®6 (ALT3) IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATAO06
IOMUXC_KEY_COL6_SELECT_INPUT
GPIO_9 (ALT2) IOMUXC_SW_MUX_CTL_PAD_GPIO09
IOMUXC_KEY_COL6_SELECT_INPUT
SD2_DAT3 (ALT2) IOMUXC_SW_MUX_CTL_PAD_SD2_DATA3
IOMUXC_KEY_COL6_SELECT_INPUT
KEY_COL7 CSI0_DATS (ALT3) IOMUXC_SW_MUX_CTL_PAD_CSI0_DATAO08
IOMUXC_KEY_COL7_SELECT_INPUT
GPIO_4 (ALT2) IOMUXC_SW_MUX_CTL_PAD_GPIO04
IOMUXC_KEY_COL7_SELECT_INPUT
SD2_DAT1 (ALT4) IOMUXC_SW_MUX_CTL_PAD_SD2_DATA1
IOMUXC_KEY_COL7_SELECT_INPUT
KEY_ROWO KEY_ROWO (ALT3) IOMUXC_SW_MUX_CTL_PAD_KEY_ROWO
KEY_ROWi1 KEY_ROW1 (ALTS3) IOMUXC_SW_MUX_CTL_PAD_KEY_ROW1
KEY_ROW2 KEY_ROW2 (ALT3) IOMUXC_SW_MUX_CTL_PAD_KEY_ROW?2
KEY_ROWS3 KEY_ROWS3 (ALT3) IOMUXC_SW_MUX_CTL_PAD_KEY_ROWS3
KEY_ROW4 KEY_ROW4 (ALT3) IOMUXC_SW_MUX_CTL_PAD_KEY_ROW4
KEY_ROWS5 CSIO0_DATS5 (ALT3) IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATAO05
IOMUXC_KEY_ROWS5_SELECT_INPUT
GPIO_1 (ALT2) IOMUXC_SW_MUX_CTL_PAD_GPIOO01
IOMUXC_KEY_ROWS5_SELECT_INPUT
SD2_CMD (ALT2) IOMUXC_SW_MUX_CTL_PAD_SD2_CMD
IOMUXC_KEY_ROWS5_SELECT_INPUT
KEY_ROWS6 CSIO_DAT?7 (ALT3) IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATAOQ7
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Table 4-2. Muxing Options (continued)

Signal Pad (Mode) Mux/Input Select Registers
IOMUXC_KEY_ROW6_SELECT_INPUT
GPIO_2 (ALT2) IOMUXC_SW_MUX_CTL_PAD_GPIO02
IOMUXC_KEY_ROW6_SELECT_INPUT
SD2_DAT2 (ALT4) IOMUXC_SW_MUX_CTL_PAD_SD2_DATA2
IOMUXC_KEY_ROW6_SELECT_INPUT
KEY_ROW7 CSI0_DAT9 (ALT3) IOMUXC_SW_MUX_CTL_PAD_CSI0_DATAQ09

IOMUXC_KEY_ROW?7_SELECT_INPUT

GPIO_5 (ALT2)

IOMUXC_SW_MUX_CTL_PAD_GPIO05
IOMUXC_KEY_ROW?7_SELECT_INPUT

SD2_DATO (ALT4)

IOMUXC_SW_MUX_CTL_PAD_SD2_DATAO
IOMUXC_KEY_ROW?7_SELECT_INPUT

LDB - LVDS Display Bridge

LVDSO_CLK_N LVDSO_CLK_N Not multiplexed.
LVDSO_CLK_P LVDSO_CLK_P Not multiplexed.
LVDSO_DATAO_N LVDSO_TXO0_N Not multiplexed.
LVDSO0_DATAO_P LVDSO0_TXO0_P Not multiplexed.
LVDSO_DATA1_N LVDSO_TX1_N Not multiplexed.
LVDSO_DATA1_P LVDSO_TX1_P Not multiplexed.
LVDSO_DATA2_N LVDSO_TX2_N Not multiplexed.
LVDSO_DATA2_P LVDSO0_TX2_P Not multiplexed.
LVDSO0_DATA3_N LVDSO0_TX3_N Not multiplexed.
LVDSO_DATA3_P LVDSO_TX3_P Not multiplexed.
LVDS1_CLK_N LVDS1_CLK_N Not multiplexed.
LVDS1_CLK_P LVDS1_CLK_P Not multiplexed.
LVDS1_DATAO_N LVDS1_TXO0_N Not multiplexed.
LVDS1_DATAO_P LVDS1_TX0_P Not multiplexed.
LVDS1_DATA1_N LVDS1_TX1_N Not multiplexed.
LVDS1_DATA1_P LVDS1_TX1_P Not multiplexed.
LVDS1_DATA2_N LVDS1_TX2_N Not multiplexed.
LVDS1_DATA2_P LVDS1_TX2_P Not multiplexed.
LVDS1_DATA3_N LVDS1_TX3_N Not multiplexed.
LVDS1_DATA3_P LVDS1_TX3_P Not multiplexed.
MIPI_CSI - MIPI Camera Serial Interface

CSI_CLKO_N CSI_CLKOM Not multiplexed.
CSI_CLKO_P CSI_CLKOP Not multiplexed.
CSI_DATAO_N CSI_DOM Not multiplexed.
CSI_DATAO_P CSI_DoP Not multiplexed.
CSI_DATA1_N CSI_D1M Not multiplexed.
CSI_DATA1_P CSI_D1P Not multiplexed.
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Table 4-2. Muxing Options (continued)
Signal Pad (Mode) Mux/Input Select Registers
CSI_DATA2_N CSI_D2M Not multiplexed.
CSI_DATA2_P CSI_D2P Not multiplexed.
CSI_DATA3_N CSI_D3M Not multiplexed.
CSI_DATA3_P CSI_D3P Not multiplexed.

MIPI_DSI - MIPI Display Serial Interface

DSI_CLKO_N DSI_CLKOM Not multiplexed.
DSI_CLKO_P DSI_CLKOP Not multiplexed.
DSI_DATAO_N DSI_DOM Not multiplexed.
DSI_DATAO_P DSI_DoOP Not multiplexed.
DSI_DATA1_N DSI_D1M Not multiplexed.
DSI_DATA1_P DSI_D1P Not multiplexed.

MIPI_HSI - MIPI High Speed Synchronous Interface

HSI_RX_DATA RGMII_TD2 (ALTO) IOMUXC_SW_MUX_CTL_PAD_RGMII_TD2
HSI_RX_FLAG RGMII_TD1 (ALTO) IOMUXC_SW_MUX_CTL_PAD_RGMII_TD1
HSI_RX_READY RGMII_RDO (ALTO) IOMUXC_SW_MUX_CTL_PAD_RGMII_RDO
HSI_RX_WAKE RGMII_TDS3 (ALTO) IOMUXC_SW_MUX_CTL_PAD_RGMII_TD3
HSI_TX_DATA RGMII_RD2 (ALTO) IOMUXC_SW_MUX_CTL_PAD_RGMII_RD2
HSI_TX_FLAG RGMII_RD1 (ALTO) IOMUXC_SW_MUX_CTL_PAD_RGMII_RD1
HSI_TX_READY RGMII_TDO (ALTO) IOMUXC_SW_MUX_CTL_PAD_RGMII_TDO
HSI_TX_WAKE RGMII_RD3 (ALTO) IOMUXC_SW_MUX_CTL_PAD_RGMII_RD3

MLB - Media Local Bus

MLB_CLK

ENET_TXD1 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_ENET_TX_DATA1
IOMUXC_MLB_MLB_CLK_IN_SELECT_INPUT

GPIO_3 (ALT7) IOMUXC_SW_MUX_CTL_PAD_GPIO03
IOMUXC_MLB_MLB_CLK_IN_SELECT_INPUT
MLB_CLK_N MLB_CN Not multiplexed.
MLB_CLK_P MLB_CP Not multiplexed.
MLB_DATA ENET_MDC (ALTO) IOMUXC_SW_MUX_CTL_PAD_ENET_MDC
IOMUXC_MLB_MLB_DATA_IN_SELECT_INPUT
GPIO_2 (ALT7) IOMUXC_SW_MUX_CTL_PAD_GPIO02
IOMUXC_MLB_MLB_DATA_IN_SELECT_INPUT
MLB_DATA_N MLB_DN Not multiplexed.
MLB_DATA_P MLB_DP Not multiplexed.
MLB_SIG ENET_RXD1 (ALTO) IOMUXC_SW_MUX_CTL_PAD_ENET_RX_DATA1
IOMUXC_MLB_MLB_SIG_IN_SELECT_INPUT
GPIO_6 (ALT7) IOMUXC_SW_MUX_CTL_PAD_GPIO06
IOMUXC_MLB_MLB_SIG_IN_SELECT_INPUT
MLB_SIG_N MLB_SN Not multiplexed.
MLB_SIG_P MLB_SP Not multiplexed.
Table continues on the next page...
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Table 4-2. Muxing Options (continued)

Signal | Pad (Mode) | Mux/Input Select Registers

MMDC - Multi Mode DDR Controller

DRAM_ADDROO DRAM_AO Not multiplexed.
DRAM_ADDRO1 DRAM_A1 Not multiplexed.
DRAM_ADDRO2 DRAM_A2 Not multiplexed.
DRAM_ADDRO3 DRAM_A3 Not multiplexed.
DRAM_ADDRO04 DRAM_A4 Not multiplexed.
DRAM_ADDRO5 DRAM_A5 Not multiplexed.
DRAM_ADDRO6 DRAM_A6 Not multiplexed.
DRAM_ADDRO7 DRAM_A7 Not multiplexed.
DRAM_ADDRO08 DRAM_A8 Not multiplexed.
DRAM_ADDRO09 DRAM_A9 Not multiplexed.
DRAM_ADDR10 DRAM_A10 Not multiplexed.
DRAM_ADDRI11 DRAM_A11 Not multiplexed.
DRAM_ADDR12 DRAM_A12 Not multiplexed.
DRAM_ADDR13 DRAM_A13 Not multiplexed.
DRAM_ADDR14 DRAM_A14 Not multiplexed.
DRAM_ADDR15 DRAM_A15 Not multiplexed.
DRAM_CAS_B DRAM_CAS Not multiplexed.
DRAM_CSO0_B DRAM_CSO0 Not multiplexed.
DRAM_CS1_B DRAM_CSH Not multiplexed.
DRAM_DATAOQ0 DRAM_DO Not multiplexed.
DRAM_DATAO1 DRAM_D1 Not multiplexed.
DRAM_DATAOQ2 DRAM_D2 Not multiplexed.
DRAM_DATAO03 DRAM_D3 Not multiplexed.
DRAM_DATA04 DRAM_D4 Not multiplexed.
DRAM_DATAO05 DRAM_D5 Not multiplexed.
DRAM_DATAO06 DRAM_D6 Not multiplexed.
DRAM_DATAOQ7 DRAM_D7 Not multiplexed.
DRAM_DATAO08 DRAM_DS8 Not multiplexed.
DRAM_DATAO09 DRAM_D9 Not multiplexed.
DRAM_DATA10 DRAM_D10 Not multiplexed.
DRAM_DATA11 DRAM_D11 Not multiplexed.
DRAM_DATA12 DRAM_D12 Not multiplexed.
DRAM_DATA13 DRAM_D13 Not multiplexed.
DRAM_DATA14 DRAM_D14 Not multiplexed.
DRAM_DATA15 DRAM_D15 Not multiplexed.
DRAM_DATA16 DRAM_D16 Not multiplexed.
DRAM_DATA17 DRAM_D17 Not multiplexed.
DRAM_DATA18 DRAM_D18 Not multiplexed.
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Table 4-2. Muxing Options (continued)

Signal

Pad (Mode)

Mux/Input Select Registers

DRAM_DATA19

DRAM_D19

Not multiplexed.

DRAM_DATA20

DRAM_D20

Not multiplexed.

DRAM_DATA21

DRAM_D21

Not multiplexed.

DRAM_DATA22

DRAM_D22

Not multiplexed.

DRAM_DATA23

DRAM_D23

Not multiplexed.

DRAM_DATA24

DRAM_D24

Not multiplexed.

DRAM_DATA25

DRAM_D25

Not multiplexed.

DRAM_DATA26

DRAM_D26

Not multiplexed.

DRAM_DATA27

DRAM_D27

Not multiplexed.

DRAM_DATA28

DRAM_D28

Not multiplexed.

DRAM_DATA29

DRAM_D29

Not multiplexed.

DRAM_DATAS30

DRAM_D30

Not multiplexed.

DRAM_DATA31

DRAM_D31

Not multiplexed.

DRAM_DATAS32

DRAM_D32

Not multiplexed.

DRAM_DATAS3

DRAM_D33

Not multiplexed.

DRAM_DATA34

DRAM_D34

Not multiplexed.

DRAM_DATAS5

DRAM_D35

Not multiplexed.

DRAM_DATA36

DRAM_D36

Not multiplexed.

DRAM_DATA37

DRAM_D37

Not multiplexed.

DRAM_DATAS38

DRAM_D38

Not multiplexed.

DRAM_DATA39

DRAM_D39

Not multiplexed.

DRAM_DATA40

DRAM_D40

Not multiplexed.

DRAM_DATA41

DRAM_D41

Not multiplexed.

DRAM_DATA42

DRAM_D42

Not multiplexed.

DRAM_DATA43

DRAM_D43

Not multiplexed.

DRAM_DATA44

DRAM_D44

Not multiplexed.

DRAM_DATA45

DRAM_D45

Not multiplexed.

DRAM_DATA46

DRAM_D46

Not multiplexed.

DRAM_DATA47

DRAM_D47

Not multiplexed.

DRAM_DATA48

DRAM_D48

Not multiplexed.

DRAM_DATA49

DRAM_D49

Not multiplexed.

DRAM_DATA50

DRAM_D50

Not multiplexed.

DRAM_DATA51

DRAM_D51

Not multiplexed.

DRAM_DATA52

DRAM_D52

Not multiplexed.

DRAM_DATA53

DRAM_D53

Not multiplexed.

DRAM_DATA54

DRAM_D54

Not multiplexed.

DRAM_DATA55

DRAM_D55

Not multiplexed.

DRAM_DATA56

DRAM_D56

Not multiplexed.

DRAM_DATA57

DRAM_D57

Not multiplexed.
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Table 4-2. Muxing Options (continued)

Signal Pad (Mode) Mux/Input Select Registers
DRAM_DATA58 DRAM_D58 Not multiplexed.
DRAM_DATA59 DRAM_D59 Not multiplexed.
DRAM_DATA60 DRAM_D60 Not multiplexed.
DRAM_DATAG61 DRAM_D61 Not multiplexed.
DRAM_DATA62 DRAM_D62 Not multiplexed.
DRAM_DATA63 DRAM_D63 Not multiplexed.
DRAM_DQMO DRAM_DQMO Not multiplexed.
DRAM_DQM1 DRAM_DQM1 Not multiplexed.
DRAM_DQM2 DRAM_DQM2 Not multiplexed.
DRAM_DQMS3 DRAM_DQMS3 Not multiplexed.
DRAM_DQM4 DRAM_DQM4 Not multiplexed.
DRAM_DQM5 DRAM_DQM5 Not multiplexed.
DRAM_DQM6 DRAM_DQM®6 Not multiplexed.
DRAM_DQM7 DRAM_DQM7 Not multiplexed.
DRAM_ODTO DRAM_SDODTO Not multiplexed.
DRAM_ODTH1 DRAM_SDODTH1 Not multiplexed.
DRAM_RAS_B DRAM_RAS Not multiplexed.
DRAM_RESET DRAM_RESET Not multiplexed.
DRAM_SDBAO DRAM_SDBAO Not multiplexed.
DRAM_SDBA1 DRAM_SDBA1 Not multiplexed.
DRAM_SDBA2 DRAM_SDBA2 Not multiplexed.

DRAM_SDCKEO

DRAM_SDCKEO

Not multiplexed.

DRAM_SDCKEH1

DRAM_SDCKEH1

Not multiplexed.

DRAM_SDCLKO_N

DRAM_SDCLK_0_B

Not multiplexed.

DRAM_SDCLKO_P

DRAM_SDCLK_0

Not multiplexed.

DRAM_SDCLK1_N

DRAM_SDCLK_1_B

Not multiplexed.

DRAM_SDCLK1_P

DRAM_SDCLK_1

Not multiplexed.

DRAM_SDQSO0_N

DRAM_SDQS0_B

Not multiplexed.

DRAM_SDQSO0_P DRAM_SDQSO0 Not multiplexed.
DRAM_SDQS1_N DRAM_SDQS1_B Not multiplexed.
DRAM_SDQS1_P DRAM_SDQSH1 Not multiplexed.
DRAM_SDQS2_N DRAM_SDQS2_B Not multiplexed.
DRAM_SDQS2_P DRAM_SDQS2 Not multiplexed.
DRAM_SDQS3_N DRAM_SDQS3_B Not multiplexed.
DRAM_SDQS3_P DRAM_SDQS3 Not multiplexed.
DRAM_SDQS4_N DRAM_SDQS4_B Not multiplexed.
DRAM_SDQS4_P DRAM_SDQS4 Not multiplexed.
DRAM_SDQS5_N DRAM_SDQS5_B Not multiplexed.
DRAM_SDQS5_P DRAM_SDQS5 Not multiplexed.
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Table 4-2. Muxing Options (continued)

Signal

Pad (Mode)

Mux/Input Select Registers

DRAM_SDQS6_N

DRAM_SDQS6_B

Not multiplexed.

DRAM_SDQS6_P DRAM_SDQS6 Not multiplexed.
DRAM_SDQS7_N DRAM_SDQS7_B Not multiplexed.
DRAM_SDQS7_P DRAM_SDQS7 Not multiplexed.
DRAM_SDWE_B DRAM_SDWE Not multiplexed.
PCIE - PCI Express

PCIE_RX_N PCIE_RXM Not multiplexed.
PCIE_RX_P PCIE_RXP Not multiplexed.
PCIE_TX_N PCIE_TXM Not multiplexed.
PCIE_TX_P PCIE_TXP Not multiplexed.
PMU - Power Management Unit

CSI_REXT CSI_REXT Not multiplexed.
DRAM_VREF DRAM_VREF Not multiplexed.
DRAM_ZQPAD ZQPAD Not multiplexed.
DSI_REXT DSI_REXT Not multiplexed.
GND GND Not multiplexed.
HDMI_REF HDMI_REF Not multiplexed.
HDMI_VP HDMI_VP Not multiplexed.
HDMI_VPH HDMI_VPH Not multiplexed.
NC NC Not multiplexed.
NVCC_CSI NVCC_CSI Not multiplexed.
NVCC_DRAM NVCC_DRAM Not multiplexed.
NVCC_EIMO NVCC_EIMO Not multiplexed.
NVCC_EIM1 NVCC_EIM1 Not multiplexed.
NVCC_EIM2 NVCC_EIM2 Not multiplexed.
NVCC_ENET NVCC_ENET Not multiplexed.
NVCC_GPIO NVCC_GPIO Not multiplexed.
NVCC_JTAG NVCC_JTAG Not multiplexed.
NVCC_LCD NVCC_LCD Not multiplexed.
NVCC_LVDS_2P5 NVCC_LVDS2P5 Not multiplexed.
NVCC_MIPI NVCC_MIPI Not multiplexed.
NVCC_NAND NVCC_NANDF Not multiplexed.
NVCC_PLL NVCC_PLL_OUT Not multiplexed.
NVCC_RGMII NVCC_RGMII Not multiplexed.
NVCC_SD1 NVCC_SD1 Not multiplexed.
NVCC_SD2 NVCC_SD2 Not multiplexed.
NVCC_SD3 NVCC_SD3 Not multiplexed.
PCIE_REXT PCIE_REXT Not multiplexed.
PCIE_VP PCIE_VP Not multiplexed.
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Table 4-2. Muxing Options (continued)

Signal Pad (Mode) Mux/Input Select Registers
PCIE_VPH PCIE_VPH Not multiplexed.
PCIE_VPTX PCIE_VPTX Not multiplexed.
SATA_REXT SATA_REXT Not multiplexed.
SATA_VP SATA_VP Not multiplexed.
SATA_VPH SATA_VPH Not multiplexed.
USB_H1_VBUS USB_H1_VBUS Not multiplexed.

USB_OTG_VBUS

USB_OTG_VBUS

Not multiplexed.

VDD_ARM23_CAP

VDDARM23_CAP

Not multiplexed.

VDD_ARM23_IN VDDARM23_IN Not multiplexed.
VDD_ARM_CAP VDDARM_CAP Not multiplexed.
VDD_ARM_IN VDDARM_IN Not multiplexed.
VDD_CACHE_CAP VDD_CACHE_CAP Not multiplexed.
VDD_HIGH_CAP VDDHIGH_CAP Not multiplexed.
VDD_HIGH_IN VDDHIGH_IN Not multiplexed.
VDD_PU_CAP VDDPU_CAP Not multiplexed.
VDD_SNVS_CAP VDD_SNVS_CAP Not multiplexed.
VDD_SNVS_IN VDD_SNVS_IN Not multiplexed.
VDD_SOC_CAP VDDSOC_CAP Not multiplexed.
VDD_SOC_IN VDDSOC_IN Not multiplexed.
VDD_USB_CAP VDDUSB_CAP Not multiplexed.

PWM1 - Pulse Width Modulation

PWM1_OUT

DISPO_DATS (ALT2)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAO08

GPIO_9 (ALT4)

IOMUXC_SW_MUX_CTL_PAD_GPIO09

SD1_DAT3 (ALT3)

IOMUXC_SW_MUX_CTL_PAD_SD1_DATA3

PWM2 - Pulse Width Modulation

PWM2_OUT

DISPO_DAT9 (ALT2)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAOQ9

GPIO_1 (ALT4)

IOMUXC_SW_MUX_CTL_PAD_GPIO01

SD1_DAT2 (ALT3)

IOMUXC_SW_MUX_CTL_PAD_SD1_DATA2

PWMS3 - Pulse Width Modulation

PWM3_OUT

SD1_DAT1 (ALT2)

IOMUXC_SW_MUX_CTL_PAD_SD1_DATA1

SD4_DAT1 (ALT2)

IOMUXC_SW_MUX_CTL_PAD_SD4_DATA1

PWM4 - Pulse Width Modulation

PWM4_OUT

SD1_CMD (ALT2)

IOMUXC_SW_MUX_CTL_PAD_SD1_CMD

SD4_DAT2 (ALT2)

IOMUXC_SW_MUX_CTL_PAD_SD4_DATA2

SATA_PHY - Serial Advanced Technology Attachment PHY

SATA_PHY_RX_N

SATA_RXM

Not multiplexed.

SATA_PHY_RX_P

SATA_RXP

Not multiplexed.

SATA_PHY_TX_N

SATA_TXM

Not multiplexed.

SATA_PHY_TX_P

SATA_TXP

Not multiplexed.
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Table 4-2. Muxing Options (continued)

Signal

| Pad (Mode)

Mux/Input Select Registers

SDMA - Smart Direct Memory Access Controller

SDMA_EXT_EVENTO

DISPO_DAT16 (ALT4)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA16
IOMUXC_SDMA_EVENTS14_SELECT_INPUT

GPIO_17 (ALT3)

IOMUXC_SW_MUX_CTL_PAD_GPIO17
IOMUXC_SDMA_EVENTS14_SELECT_INPUT

SDMA_EXT_EVENT1

DISPO_DAT17 (ALT4)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATA17
IOMUXC_SDMA_EVENTS15_SELECT_INPUT

GPIO_18 (ALT3) IOMUXC_SW_MUX_CTL_PAD_GPIO18
IOMUXC_SDMA_EVENTS15_SELECT_INPUT
SJC - System JTAG Controller
JTAG_DE_B GPIO_16 (ALT7) IOMUXC_SW_MUX_CTL_PAD_GPIO16
JTAG_MOD JTAG_MOD Not multiplexed.
JTAG_TCK JTAG_TCK Not multiplexed.
JTAG_TDI JTAG_TDI Not multiplexed.
JTAG_TDO JTAG_TDO Not multiplexed.
JTAG_TMS JTAG_TMS Not multiplexed.
JTAG_TRSTB JTAG_TRSTB Not multiplexed.

SNVS - Secure Non-Volatile Sto

rage

SNVS_PMIC_ON_REQ PMIC_ON_REQ Not multiplexed.
SNVS_TAMPER TAMPER Not multiplexed.
SNVS_VIO_5 GPIO_0 (ALT?) IOMUXC_SW_MUX_CTL_PAD_GPIO00
SNVS_VIO_5_CTL GPIO_18 (ALTS) IOMUXC_SW_MUX_CTL_PAD_GPIO18

SPDIF - Sony/Philips Digital Interface

SPDIF_EXT_CLK

ENET_CRS_DV (ALT3)

IOMUXC_SW_MUX_CTL_PAD_ENET_CRS_DV
IOMUXC_SPDIF_TX_CLK2_SELECT_INPUT

RGMII_TXC (ALT2)

IOMUXC_SW_MUX_CTL_PAD_RGMII_TXC
IOMUXC_SPDIF_TX_CLK2_SELECT_INPUT

SPDIF_IN EIM_D21 (ALT7) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA21
IOMUXC_SPDIF_SPDIF_IN1_SELECT_INPUT
ENET_RX_ER (ALT3) IOMUXC_SW_MUX_CTL_PAD_ENET_RX_ER
IOMUXC_SPDIF_SPDIF_IN1_SELECT_INPUT
GPIO_16 (ALT4) IOMUXC_SW_MUX_CTL_PAD_GPIO16
IOMUXC_SPDIF_SPDIF_IN1_SELECT_INPUT
KEY_COLS3 (ALT®6) IOMUXC_SW_MUX_CTL_PAD_KEY_COL3
IOMUXC_SPDIF_SPDIF_IN1_SELECT_INPUT
SPDIF_LOCK ENET_MDIO (ALT®6) IOMUXC_SW_MUX_CTL_PAD_ENET_MDIO
GPIO_7 (ALT®) IOMUXC_SW_MUX_CTL_PAD_GPIO07
SPDIF_OUT EIM_D22 (ALT6) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA22
ENET_RXDO (ALT3) IOMUXC_SW_MUX_CTL_PAD_ENET_RX_DATAO
Table continues on the next page...
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Table 4-2. Muxing Options (continued)

Signal Pad (Mode) Mux/Input Select Registers
GPIO_17 (ALT4) IOMUXC_SW_MUX_CTL_PAD_GPIO17
GPIO_19 (ALT2) IOMUXC_SW_MUX_CTL_PAD_GPIO19
SPDIF_SR_CLK ENET_REF_CLK (ALT6) IOMUXC_SW_MUX_CTL_PAD_ENET_REF_CLK

GPIO_8 (ALT®6) IOMUXC_SW_MUX_CTL_PAD_GPIO08

SRC - System Reset Controller

SRC_BOOT_CFGO00 EIM_DAO (ALT7) IOMUXC_SW_MUX_CTL_PAD_EIM_ADOQO
SRC_BOOT_CFGO1 EIM_DAT1 (ALT7) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO1
SRC_BOOT_CFG02 EIM_DA2 (ALT7) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO02
SRC_BOOT_CFG03 EIM_DAS (ALT7) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO03
SRC_BOOT_CFG04 EIM_DA4 (ALT7) IOMUXC_SW_MUX_CTL_PAD_EIM_AD04
SRC_BOOT_CFG05 EIM_DAS5 (ALT?7) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO05
SRC_BOOT_CFG06 EIM_DAG6 (ALT7) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO06
SRC_BOOT_CFG07 EIM_DA7 (ALT?) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO07
SRC_BOOT_CFG08 EIM_DAS8 (ALT7) IOMUXC_SW_MUX_CTL_PAD_EIM_ADO08
SRC_BOOT_CFG09 EIM_DA9 (ALT7) IOMUXC_SW_MUX_CTL_PAD_EIM_AD09

SRC_BOOT_CFG10

EIM_DA10 (ALT7

IOMUXC_SW_MUX_CTL_PAD_EIM_AD10

SRC_BOOT_CFG11

EIM_DA11 (ALT7

IOMUXC_SW_MUX_CTL_PAD_EIM_AD11

SRC_BOOT_CFG12

EIM_DA12 (ALT7

IOMUXC_SW_MUX_CTL_PAD_EIM_AD12

SRC_BOOT_CFG13

IOMUXC_SW_MUX_CTL_PAD_EIM_AD13

SRC_BOOT_CFG14

EIM_DA14 (ALT7

IOMUXC_SW_MUX_CTL_PAD_EIM_AD14

SRC_BOOT_CFG15

)
(ALT7)
(ALT7)
EIM_DA13 (ALT7)
(ALT7)
(ALT7)

EIM_DA15 (ALT7

IOMUXC_SW_MUX_CTL_PAD_EIM_AD15

SRC_BOOT_CFG16

EIM_A16 (ALT7

IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR16

SRC_BOOT_CFG17

EIM_A17 (ALT7

IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR17

SRC_BOOT_CFG18

EIM_A18 (ALT7

IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR18

SRC_BOOT_CFG19

IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR19

SRC_BOOT_CFG20

EIM_A20 (ALT7

IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR20

SRC_BOOT_CFG21

EIM_A21 (ALT7

IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR21

SRC_BOOT_CFG22

EIM_A22 (ALT7

IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR22

SRC_BOOT_CFG23

)
)
)
EIM_A19 (ALT7)
)
)
)
)

EIM_A23 (ALT7

IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR23

SRC_BOOT_CFG24

EIM_A24 (ALT7)

IOMUXC_SW_MUX_CTL_PAD_EIM_ADDR24

SRC_BOOT_CFG25

EIM_WAIT (ALT?)

IOMUXC_SW_MUX_CTL_PAD_EIM_WAIT_B

SRC_BOOT_CFG26

EIM_LBA (ALT7)

IOMUXC_SW_MUX_CTL_PAD_EIM_LBA_B

SRC_BOOT_CFG27

(
EIM_EBO (ALT7)

IOMUXC_SW_MUX_CTL_PAD_EIM_EBO_B

SRC_BOOT_CFG28

EIM_EB1 (ALT7)

IOMUXC_SW_MUX_CTL_PAD_EIM_EB1_B

SRC_BOOT_CFG29

EIM_RW (ALT7)

IOMUXC_SW_MUX_CTL_PAD_EIM_RW

SRC_BOOT_CFG30

EIM_EB2 (ALT7)

IOMUXC_SW_MUX_CTL_PAD_EIM_EB2_B

SRC_BOOT_CFG31

EIM_EB3 (ALT7)

IOMUXC_SW_MUX_CTL_PAD_EIM_EB3_B

SRC_BOOT_MODEO

BOOT_MODEO

Not multiplexed.

SRC_BOOT_MODE1

BOOT_MODEH1

Not multiplexed.
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Table 4-2. Muxing Options (continued)
Signal Pad (Mode) Mux/Input Select Registers
SRC_ONOFF ONOFF Not multiplexed.
SRC_POR_B POR_B Not multiplexed.

UART1 - Universal Asynchronous Receiver/Transmitter

UART1_CTS_B EIM_D19 (ALT4) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA19
IOMUXC_UART1_UART_RTS_B_SELECT_INPUT
SD3_DATO (ALT1) IOMUXC_SW_MUX_CTL_PAD_SD3_DATAO
IOMUXC_UART1_UART_RTS_B_SELECT_INPUT
UART1_DCD_B EIM_D23 (ALT3) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA23
UART1_DSR_B EIM_D25 (ALT7) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA25
UART1_DTR_B EIM_D24 (ALT7) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA24
UART1_RI_B EIM_EB3 (ALT3) IOMUXC_SW_MUX_CTL_PAD_EIM_EB3_B
UART1_RTS_B EIM_D20 (ALT4) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA20

IOMUXC_UART1_UART_RTS_B_SELECT_INPUT

SD3_DAT1 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_SD3_DATA1
IOMUXC_UART1_UART_RTS_B_SELECT_INPUT

UART1_RX_DATA

CSI0_DAT11 (ALT3)

IOMUXC_SW_MUX_CTL_PAD_CSIO_DATA11

IOMUXC_UART1_UART_RX_DATA_SELECT_INPUT

SD3_DAT6 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_SD3_DATA6

IOMUXC_UART1_UART_RX_DATA_SELECT_INPUT

UART1_TX_DATA

CSI0_DAT10 (ALT3)

IOMUXC_SW_MUX_CTL_PAD_CSI0_DATA10

IOMUXC_UART1_UART_RX_DATA_SELECT_INPUT

SD3_DAT7 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_SD3_DATA7

IOMUXC_UART1_UART_RX_DATA_SELECT_INPUT

UART2 - Universal Asynchronous Receiver/Transmitter

UART2_CTS_B EIM_D28 (ALT4) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA28
IOMUXC_UART2_UART_RTS_B_SELECT_INPUT
SD3_CMD (ALT1) IOMUXC_SW_MUX_CTL_PAD_SD3_CMD
IOMUXC_UART2_UART_RTS_B_SELECT_INPUT
SD4_DAT6 (ALT2) IOMUXC_SW_MUX_CTL_PAD_SD4_DATA6
IOMUXC_UART2_UART_RTS_B_SELECT_INPUT
UART2_RTS_B EIM_D29 (ALT4) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA29

IOMUXC_UART2_UART_RTS_B_SELECT_INPUT

SD3_CLK (ALT1)

IOMUXC_SW_MUX_CTL_PAD_SD3_CLK
IOMUXC_UART2_UART_RTS_B_SELECT_INPUT

SD4_DAT5 (ALT2)

IOMUXC_SW_MUX_CTL_PAD_SD4_DATA5
IOMUXC_UART2_UART_RTS_B_SELECT_INPUT

UART2_RX_DATA

EIM_D27 (ALT4)

IOMUXC_SW_MUX_CTL_PAD_EIM_DATA27

IOMUXC_UART2_UART_RX_DATA_SELECT_INPUT

Table continues on the next page...
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Table 4-2. Muxing Options (continued)

Signal Pad (Mode)

Mux/Input Select Registers

GPIO_8 (ALT4)

IOMUXC_SW_MUX_CTL_PAD_GPI1008
IOMUXC_UART2_UART_RX_DATA_SELECT_INPUT

SD3_DAT4 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_SD3_DATA4
IOMUXC_UART2_UART_RX_DATA_SELECT_INPUT

SD4_DAT4 (ALT2)

IOMUXC_SW_MUX_CTL_PAD_SD4_DATA4
IOMUXC_UART2_UART_RX_DATA_SELECT_INPUT

UART2_TX_DATA EIM_D26 (ALT4)

IOMUXC_SW_MUX_CTL_PAD_EIM_DATA26
IOMUXC_UART2_UART_RX_DATA_SELECT_INPUT

GPIO_7 (ALT4)

IOMUXC_SW_MUX_CTL_PAD_GPIO07
IOMUXC_UART2_UART_RX_DATA_SELECT_INPUT

SD3_DAT5 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_SD3_DATA5
IOMUXC_UART2_UART_RX_DATA_SELECT_INPUT

SD4_DAT7 (ALT2)

IOMUXC_SW_MUX_CTL_PAD_SD4_DATA7
IOMUXC_UART2_UART_RX_DATA_SELECT_INPUT

UARTS - Universal Asynchronous Receiver/Transmitter

UART3_CTS_B EIM_D23 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA23
IOMUXC_UART3_UART_RTS_B_SELECT_INPUT
EIM_D30 (ALT4) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA30
IOMUXC_UART3_UART_RTS_B_SELECT_INPUT
SD3_DAT3 (ALT1) IOMUXC_SW_MUX_CTL_PAD_SD3_DATAS3
IOMUXC_UART3_UART_RTS_B_SELECT_INPUT
UART3_RTS_B EIM_D31 (ALT4) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA31
IOMUXC_UART3_UART_RTS_B_SELECT_INPUT
EIM_EB3 (ALT2) IOMUXC_SW_MUX_CTL_PAD_EIM_EB3_B

IOMUXC_UART3_UART_RTS_B_SELECT_INPUT

SD3_RST (ALT1)

IOMUXC_SW_MUX_CTL_PAD_SD3_RESET
IOMUXC_UART3_UART_RTS_B_SELECT_INPUT

UART3_RX_DATA EIM_D25 (ALT2)

IOMUXC_SW_MUX_CTL_PAD_EIM_DATA25
IOMUXC_UART3_UART_RX_DATA_SELECT_INPUT

SD4_CLK (ALT2)

IOMUXC_SW_MUX_CTL_PAD_SD4_CLK
IOMUXC_UART3_UART_RX_DATA_SELECT_INPUT

UART3_TX_DATA EIM_D24 (ALT2)

IOMUXC_SW_MUX_CTL_PAD_EIM_DATA24
IOMUXC_UART3_UART_RX_DATA_SELECT_INPUT

SD4_CMD (ALT2)

IOMUXC_SW_MUX_CTL_PAD_SD4_CMD
IOMUXC_UART3_UART_RX_DATA_SELECT_INPUT

UART4 - Universal Asynchronous Receiver/Transmitter

UART4_CTS_B CSIO_DAT17 (ALT3)

IOMUXC_SW_MUX_CTL_PAD_CSIO_DATA17
IOMUXC_UART4_UART_RTS_B_SELECT_INPUT
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Table 4-2. Muxing Options (continued)
Signal Pad (Mode) Mux/Input Select Registers
UART4_RTS_B CSI0_DAT16 (ALT3) IOMUXC_SW_MUX_CTL_PAD_CSI0_DATA16

IOMUXC_UART4_UART_RTS_B_SELECT_INPUT

UART4_RX_DATA

CSI0_DAT13 (ALT3)

IOMUXC_SW_MUX_CTL_PAD_CSIO_DATA13
IOMUXC_UART4_UART_RX_DATA_SELECT_INPUT

KEY_ROWO (ALT4)

IOMUXC_SW_MUX_CTL_PAD_KEY_ROWO
IOMUXC_UART4_UART_RX_DATA_SELECT_INPUT

UART4_TX_DATA

CSI0_DAT12 (ALT3)

IOMUXC_SW_MUX_CTL_PAD_CSIO_DATA12
IOMUXC_UART4_UART_RX_DATA_SELECT_INPUT

KEY_COLO (ALT4)

IOMUXC_SW_MUX_CTL_PAD_KEY_COLO
IOMUXC_UART4_UART_RX_DATA_SELECT_INPUT

UARTS5 - Universal Asynchronous Receiver/Transmitter

UART5_CTS_B CSI0_DAT19 (ALT3) IOMUXC_SW_MUX_CTL_PAD_CSI0O_DATA19
IOMUXC_UART5_UART_RTS_B_SELECT_INPUT
KEY_ROW4 (ALT4) IOMUXC_SW_MUX_CTL_PAD_KEY_ROW4
IOMUXC_UART5_UART_RTS_B_SELECT_INPUT
UART5_RTS_B CSI0_DAT18 (ALT3) IOMUXC_SW_MUX_CTL_PAD_CSI0_DATA18

IOMUXC_UART5_UART_RTS_B_SELECT_INPUT

KEY_COL4 (ALT4)

IOMUXC_SW_MUX_CTL_PAD_KEY_COL4
IOMUXC_UART5_UART_RTS_B_SELECT_INPUT

UART5_RX_DATA

CSI0_DAT15 (ALT3)

IOMUXC_SW_MUX_CTL_PAD_CSIO_DATA15
IOMUXC_UART5_UART_RX_DATA_SELECT_INPUT

KEY_ROW1 (ALT4)

IOMUXC_SW_MUX_CTL_PAD_KEY_ROW1
IOMUXC_UART5_UART_RX_DATA_SELECT_INPUT

UART5_TX_DATA

CSI0_DAT14 (ALT3)

IOMUXC_SW_MUX_CTL_PAD_CSI0_DATA14
IOMUXC_UART5_UART_RX_DATA_SELECT_INPUT

KEY_COL1 (ALT4)

IOMUXC_SW_MUX_CTL_PAD_KEY_COLA1
IOMUXC_UART5_UART_RX_DATA_SELECT_INPUT

USB - Universal Serial Bus Controller

USB_H1_DN USB_H1_DN Not multiplexed.
USB_H1_DP USB_H1_DP Not multiplexed.
USB_H1_0OC EIM_D30 (ALT6) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA30
IOMUXC_USB_H1_OC_SELECT_INPUT
GPIO_3 (ALTS6) IOMUXC_SW_MUX_CTL_PAD_GPIO03
IOMUXC_USB_H1_OC_SELECT_INPUT
USB_H1_PWR EIM_D31 (ALT6) IOMUXC_SW_MUX_CTL_PAD_EIM_DATAS31
GPIO_O (ALT®6) IOMUXC_SW_MUX_CTL_PAD_GPIO00

USB_H1_PWR_CTL_WAKE

KEY_COL2 (ALT6)

IOMUXC_SW_MUX_CTL_PAD_KEY_COL2

USB_H2_DATA

RGMII_TXC (ALTO)

IOMUXC_SW_MUX_CTL_PAD_RGMII_TXC
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Table 4-2. Muxing Options (continued)

Signal Pad (Mode) Mux/Input Select Registers
USB_H2_STROBE RGMII_TX_CTL (ALTO) IOMUXC_SW_MUX_CTL_PAD_RGMII_TX_CTL
USB_H3_DATA RGMII_RX_CTL (ALTO) IOMUXC_SW_MUX_CTL_PAD_RGMII_RX_CTL

USB_H3_STROBE

RGMII_RXC (ALTO)

IOMUXC_SW_MUX_CTL_PAD_RGMII_RXC

USB_OTG_CHD_B

USB_OTG_CHD_B

Not multiplexed.

USB_OTG_DN USB_OTG_DN Not multiplexed.

USB_OTG_DP USB_OTG_DP Not multiplexed.

USB_OTG_HOST_MODE GPIO_7 (ALT7) IOMUXC_SW_MUX_CTL_PAD_GPIO07

USB_OTG_ID ENET_RX_ER (ALTO) IOMUXC_SW_MUX_CTL_PAD_ENET_RX_ER
GPIO_1 (ALT3) IOMUXC_SW_MUX_CTL_PAD_GPIO01

USB_OTG_OC EIM_D21 (ALT4) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA21

IOMUXC_USB_OTG_OC_SELECT_INPUT

KEY_COL4 (ALT2)

IOMUXC_SW_MUX_CTL_PAD_KEY_COL4
IOMUXC_USB_OTG_OC_SELECT_INPUT

USB_OTG_PWR EIM_D22 (ALT4) IOMUXC_SW_MUX_CTL_PAD_EIM_DATA22
KEY_ROW4 (ALT2) IOMUXC_SW_MUX_CTL_PAD_KEY_ROW4

USB_OTG_PWR_CTL_WAKE |GPIO_8 (ALT7) IOMUXC_SW_MUX_CTL_PAD_GPIO08

USDHC1 - Ultra Secured Digital Host Controller

SD1_CD_B GPIO_1 (ALTS6) IOMUXC_SW_MUX_CTL_PAD_GPIOO01

SD1_CLK SD1_CLK (ALTO) IOMUXC_SW_MUX_CTL_PAD_SD1_CLK
SD1_CMD SD1_CMD (ALTO) IOMUXC_SW_MUX_CTL_PAD_SD1_CMD
SD1_DATAO SD1_DATO (ALTO) IOMUXC_SW_MUX_CTL_PAD_SD1_DATAO
SD1_DATA1 SD1_DAT1 (ALTO) IOMUXC_SW_MUX_CTL_PAD_SD1_DATA1
SD1_DATA2 SD1_DAT2 (ALTO) IOMUXC_SW_MUX_CTL_PAD_SD1_DATA2
SD1_DATAS SD1_DATS3 (ALTO) IOMUXC_SW_MUX_CTL_PAD_SD1_DATAS3
SD1_DATA4 NANDF_DO (ALT1) IOMUXC_SW_MUX_CTL_PAD_NAND_DATAQ0
SD1_DATA5 NANDF_D1 (ALT1) IOMUXC_SW_MUX_CTL_PAD_NAND_DATAO1
SD1_DATA6 NANDF_D2 (ALT1) IOMUXC_SW_MUX_CTL_PAD_NAND_DATAQ02
SD1_DATA7 NANDF_D3 (ALT1) IOMUXC_SW_MUX_CTL_PAD_NAND_DATAO03
SD1_LCTL GPIO_16 (ALT3) IOMUXC_SW_MUX_CTL_PAD_GPIO16

SD1_VSELECT

KEY_COL1 (ALT®6)

IOMUXC_SW_MUX_CTL_PAD_KEY_COL1

KEY_ROWS3 (ALT6)

IOMUXC_SW_MUX_CTL_PAD_KEY_ROW3

SD1_WP

DIO_PIN4 (ALT3)

IOMUXC_SW_MUX_CTL_PAD_DIO_PINO04
IOMUXC_USDHC1_WP_ON_SELECT_INPUT

GPIO_9 (ALT6)

IOMUXC_SW_MUX_CTL_PAD_GPIO09
IOMUXC_USDHC1_WP_ON_SELECT_INPUT

USDHC2 - Ultra Secured Digital

Host Controller

SD2_CD_B

GPIO_4 (ALT6)

IOMUXC_SW_MUX_CTL_PAD_GPI1004

SD2_CLK

SD2_CLK (ALTO)

IOMUXC_SW_MUX_CTL_PAD_SD2_CLK

SD2_CMD

SD2_CMD (ALTO)

IOMUXC_SW_MUX_CTL_PAD_SD2_CMD
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Table 4-2. Muxing Options (continued)

Signal Pad (Mode) Mux/Input Select Registers
SD2_DATAO SD2_DATO (ALTO) IOMUXC_SW_MUX_CTL_PAD_SD2_DATAO
SD2_DATA1 SD2_DAT1 (ALTO) IOMUXC_SW_MUX_CTL_PAD_SD2_DATA1
SD2_DATA2 SD2_DAT2 (ALTO) IOMUXC_SW_MUX_CTL_PAD_SD2_DATA2
SD2_DATA3 SD2_DAT3 (ALTO) IOMUXC_SW_MUX_CTL_PAD_SD2_DATA3
SD2_DATA4 NANDF_D4 (ALT1) IOMUXC_SW_MUX_CTL_PAD_NAND_DATA04
SD2_DATAS5 NANDF_D5 (ALT1) IOMUXC_SW_MUX_CTL_PAD_NAND_DATA05
SD2_DATA6 NANDF_D6 (ALT1) IOMUXC_SW_MUX_CTL_PAD_NAND_DATAO06
SD2_DATA7 NANDF_D7 (ALT1) IOMUXC_SW_MUX_CTL_PAD_NAND_DATA07
SD2_LCTL GPIO_6 (ALT6) IOMUXC_SW_MUX_CTL_PAD_GPIO06

SD2_VSELECT

KEY_ROW1 (ALT6)

IOMUXC_SW_MUX_CTL_PAD_KEY_ROW1

KEY_ROW2 (ALT4)

IOMUXC_SW_MUX_CTL_PAD_KEY_ROW2

SD2_WP

GPIO_2 (ALT6)

IOMUXC_SW_MUX_CTL_PAD_GPIO02

USDHCS3 - Ultra Secured Digital

Host Controller

SD3_CLK

SD3_CLK (ALTO)

IOMUXC_SW_MUX_CTL_PAD_SD3_CLK

SD3_CMD

SD3_CMD (ALTO)

IOMUXC_SW_MUX_CTL_PAD_SD3_CMD

SD3_DATAO

SD3_DATO (ALTO)

IOMUXC_SW_MUX_CTL_PAD_SD3_DATAO

SD3_DATA1

SD3_DAT1 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_SD3_DATA1

SD3_DATA2

SD3_DAT2 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_SD3_DATA2

SD3_DATA3

SD3_DAT3 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_SD3_DATA3

SD3_DATA4

IOMUXC_SW_MUX_CTL_PAD_SD3_DATA4

SD3_DATA5

SD3_DATS5 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_SD3_DATA5

SD3_DATA6

(

(
SD3_DAT4 (ALTO)

(

(

SD3_DAT®6 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_SD3_DATA6

SD3_DATA7

SD3_DAT7 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_SD3_DATA7

SD3_RESET

SD3_RST (ALTO)

IOMUXC_SW_MUX_CTL_PAD_SD3_RESET

SD3_VSELECT

GPIO_18 (ALT2)

IOMUXC_SW_MUX_CTL_PAD_GPIO18

NANDF_CS1 (ALT2)

IOMUXC_SW_MUX_CTL_PAD_NAND_CS1_B

USDHC4 - Ultra Secured Digital

Host Controller

SD4_CLK

SD4_CLK (ALTO)

IOMUXC_SW_MUX_CTL_PAD_SD4_CLK

SD4_CMD

SD4_CMD (ALTO)

IOMUXC_SW_MUX_CTL_PAD_SD4_CMD

SD4_DATAO

SD4_DATO (ALT1)

IOMUXC_SW_MUX_CTL_PAD_SD4_DATAO

SD4_DATA1

SD4_DAT1 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_SD4_DATA1

SD4_DATA2

SD4_DAT2 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_SD4_DATA2

SD4_DATA3

SD4_DAT3 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_SD4_DATA3

SD4_DATA4

IOMUXC_SW_MUX_CTL_PAD_SD4_DATA4

SD4_DATAS5

SD4_DATS5 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_SD4_DATA5

SD4_DATA6

(

(

(
SD4_DAT4 (ALT1)

(

(

SD4_DAT6 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_SD4_DATA6

SD4_DATA7

SD4_DAT7 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_SD4_DATA7

SD4_RESET

NANDF_ALE (ALT1)

IOMUXC_SW_MUX_CTL_PAD_NAND_ALE

SD4_VSELECT

NANDF_CS1 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_NAND_CS1_B

Table continues on the next page...
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Chapter 4 External Signals and Pin Multiplexing

Table 4-2. Muxing Options (continued)

Signal

Pad (Mode)

Mux/Input Select Registers

WDOG1 - Watchdog Timer

WDOG1_B

DISPO_DATS (ALT3)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAO08

GPIO_9 (ALTY)

IOMUXC_SW_MUX_CTL_PAD_GPIO09

SD1_DAT2 (ALT4)

IOMUXC_SW_MUX_CTL_PAD_SD1_DATA2

WDOG1_RESET_B_DEB

SD1_DAT2 (ALT6)

IOMUXC_SW_MUX_CTL_PAD_SD1_DATA2

WDOG?2 - Watchdog Timer

WDOG2_B

DISPO_DAT?9 (ALT3)

IOMUXC_SW_MUX_CTL_PAD_DISPO_DATAOQ9

GPIO_1 (ALT1)

IOMUXC_SW_MUX_CTL_PAD_GPIO01

SD1_DAT3 (ALT4)

IOMUXC_SW_MUX_CTL_PAD_SD1_DATAS3

WDOG2_RESET_B_DEB

SD1_DAT3 (ALT6)

IOMUXC_SW_MUX_CTL_PAD_SD1_DATA3

XTALOSC - Crystal Oscillator

XTALOSC_CLK1_N CLK1_N Not multiplexed.
XTALOSC_CLK1_P CLK1_P Not multiplexed.
XTALOSC_CLK2_N CLK2_N Not multiplexed.
XTALOSC_CLK2_P CLK2_P Not multiplexed.

XTALOSC_OSC32K_32K_OU
T

ENET_RXDO (ALTO)

IOMUXC_SW_MUX_CTL_PAD_ENET_RX_DATAO

KEY_ROW3 (ALTO)

IOMUXC_SW_MUX_CTL_PAD_KEY_ROWS3

SD1_CLK (ALT2)

IOMUXC_SW_MUX_CTL_PAD_SD1_CLK

XTALOSC_REF_CLK_24M GPIO_3 (ALT3) IOMUXC_SW_MUX_CTL_PAD_GPIO03
RGMII_TXC (ALT7) IOMUXC_SW_MUX_CTL_PAD_RGMII_TXC

XTALOSC_REF_CLK_32K GPIO_8 (ALT1) IOMUXC_SW_MUX_CTL_PAD_GPIO08

XTALOSC_RTC_XTALI RTC_XTALI Not multiplexed.

XTALOSC_RTC_XTALO RTC_XTALO Not multiplexed.

XTALOSC_XTALI XTALI Not multiplexed.

XTALOSC_XTALO XTALO Not multiplexed.
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Chapter 5
Fusemap

5.1 Fusemap

This section details the various modes and selection of the required boot devices. A
separate map is given for each and every boot device.

The device select is specified by BOOT_CFG1[7:3] fuses listed in the following table.

Table 5-1. Boot Device Select
Boot Device BOOT _CFG1[7] | BOOT_CFG1[6] | BOOT_CFG1[5] | BOOT_CFG1[4] | BOOT_CFG1[3]
EIM - Table 5-3 0 0 0 0 Memory Type:
0 - NOR Flash
1 - OneNAND
SATA - Table 5-4 1 0 X
Serial ROM - Table 1 1 X
5-5
SD/eSD - Table 5-6 1 0 X X
MMC/eMMC - 1 1 X X
Table 5-7
NAND Flash - 1 X X X X
Table 5-8
NOTE

Fuses marked as “Reserved” are reserved for NXP internal (and

future) use only. Customers should not attempt to burn these, as

the IC behavior may be unpredictable. The reserved fuses can

be read as either ‘0’ or ‘1°.

Table 5-2. Lock Fuses
Addr 7 6 5 | 4 3 2 1 0
0x400[7:0] Reserved |SJC_RESP| MEM_TRIM_LOCK BOOT_CFG_LOCK TESTER_LOCK
LOCK

Table continues on the next page...
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Fusemap
Table 5-2. Lock Fuses (continued)
Addr 7 6 5 | a4 I 1 | o
WRP,0OP,R 1x - OP (Locking rows: 1x - OP
DP «1 - WP 0x450-0x470) 1 - WP
1x - OP
x1 - WP
00x400[15:8] Reserved | SRK_LOCK GP2_LOCK GP1_LOCK MAC_ADDR_LOCK
RD,WR,OP 1x - OP 1x - OP 1x - OP
x1 - WP x1 - WP x1 - WP
0x400[23:16] Reserved | MISC_CON Reserved ANALOG_LOCK Reserved
F_LOCK 1x - OP
1-WP +
OP of x1 - WP
MISC_CON
F
0x400[31:24] Reserved
Table 5-3. EIM Boot Fusemap
Addr 7 6 5 4 3 2 1 0
0x450[7:0] 0 0 0 Memory Reserved | Reserved | Reserved
(BOOT CFG1) Type:
0-NOR
Flash
1-
OneNAND
0x450[15:8] Muxing Scheme: OneNand Page Size: Reserved | Reserved | Reserved | Reserved
(BOOT_CFG2) | 00-A/D16 (HW Default 00 - 1KB
in external boot) 01 - 2KB
01 - A+DH 10 - 4KB
10- A+DL 11 - Reserved
11 - Reserved
0x450[23:16] L1 I-Cache |BT_MMU_D DDR Memory Map Reserved Boot Reserved | Reserved
(BOOT_CFG3) DISABLE ISABLE default config I(:X?Mu;agggf
00 - Single DDR channel
. 0-792/
01 - Fixed 2x32 map 508 MHz
10 - 4};?12;:;:%\”@ 1-396/
352MHz
11 - lllegal
0x450[31:24] Infinite Loop| EEPROM eCSPI chip select: eCSPI Port Select:
(BOOT _CFGa) | (fordebug) | Recovery | cogp ggp  |Addressing: 000 - eCSPI1
. Enable
0 - Disabled (default) 0 - 2-bytes
0 - Disabled (16-bit) 001 - eCSPI2
1 - Enabled 01 - ECSPIx_SS1
1- 3-bytes 010 - eCSPI3
10- ECSPIx_SS2 (24-bit) 011 - eCSPI4

Table continues on the next page...
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Chapter 5 Fusemap

Table 5-3. EIM Boot Fusemap (continued)

Addr 7 6 5 | 4 3 2 | 1| 0
1 - Enabled 11 - ECSPIx_SS3 100 - eCSPI5
Fuse is
Reserved 101 - 12C1
for 'Serial- 110 - I12C2
ROM' Boot 111-12C3
mode
0x460[7:0] Reserved BT_FUSE_ | DIR_BT_DI | SDP_READ | SEC_CONF| SDP_DISA
SEL S _DISABLE IG[1] BLE (Silicon
(Silicon Revision 1.6
Revision 1.6 or later
or later only)
only)
0x460[15:8] Reserved
0x460[23:16] JTAG_SMODE[1:0] WDOG_EN |SJC_DISAB Reserved
ABLE LE
0 - Disabled
1 - Enabled
0x460[31:24] FORCE_IN | eMMC_RE | SDMMC_H | TZASC_EN | JTAG_HEO KTE Reserved
TERNAL_B| SET_EN YS_EN ABLE
ooT
(Silicon
Revision 1.6
or later
only)
0x470[7:0] NAND_READ_CMD_CODE1[7:0]
0x470[15:8] NAND_READ_CMD_CODEZ2[7:0]
0x470[23:16] Reserved |LPB_BOOT (Core/DDR-| BT_LPB_P Reserved
Bus) OLARITY
00 - LPB Disable (GPIO
01-1GPIO (deffreq) | PO12Mty)
. 0 - Active
10 - Div by2 High
11-Divby4 1 -Active
Low
0x470[31:24] Reserved MMC_DLL_DLY[6:0]
0x6D0[7:0] Reserved (locked by PAD_SETTINGS[5:0]
MISC_CONF_LOCK)
Table 5-4. SATA Boot Fusemap
Addr 7 6 5 4 3 2 1 0
0x450[7:0] 0 0 1 0 Reserved | Reserved | Reserved | Reserved
(BOOT_CFG1)
0x450[15:8] Reserved | Reserved | Reserved | Tx Spread | Rx Spread | SATA_SPE SATA Type:
(BOOT_CFG2) Spectrum | Spectrum ED 00-i
0 - Disabled | 0 - Enabled

Table continues on the next page...
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Table 5-4. SATA Boot Fusemap (continued)
Addr 7 6 5 4 3 2 1 | 0
1 - Enabled | 1 - Disabled| 0 - Gen2 01-m
(3.0Gbps) 10 - x
1-Genl
(1.5Gbps) 11 - Reserved
0x450[23:16] L1 I-Cache [BT_MMU_D DDR Memory Map Reserved Boot Reserved | Reserved
(BOOT_CFG3) DISABLE ISABLE default config T;?J?SSS?
00 - Single DDR channel
. 0-792/
01 - Fixed 2x32 map 508 MHz
10 - 4I<Ei;rt1)tlzgeavmg 1-396/
352 MHz
11 - lllegal
0x450[31:24] Infinite Loop| EEPROM eCSPI chip select: eCSPI Port Select:
(BOOT CFG4) | (fordebug) | Recovery | pogp)y ggo  |Addressing: 000 - eCSPI1
. Enable
0 - Disabled (default) 0 - 2-bytes
0 - Disabled (16-bit) 001 - eGSPI2
1 - Enabled 01 - ECSPIx_SS1
010 - eCSPI3
1 - Enabled 10 - ECSPIX SS2 1 - 3-bytes
Fuse is - (24-bit) 011 - eCSPI4
Re:serv_ed 11 - ECSPIx_SS3 100 - eCSPI5
for 'Serial-
ROM' Boot 101 - 12C1
mode 110 - 12C2
111 - 12C3
0x460[7:0] Reserved BT_FUSE_ | DIR_BT_DI | SDP_READ | SEC_CONF| SDP_DISA
SEL S _DISABLE IG[1] BLE (Silicon
(Silicon Revision 1.6
Revision 1.6 or later
or later only)
only)
0x460[15:8] Reserved
0x460[23:16] JTAG_SMODE[1:0] WDOG_EN |SJC_DISAB Reserved
ABLE LE
0 - Disabled
1 - Enabled
0x460[31:24] FORCE_IN | eMMC_RE | SDMMC_H | TZASC_EN | JTAG_HEO KTE Reserved
TERNAL_B| SET_EN YS_EN ABLE
ooT
(Silicon
Revision 1.6
or later
only)
0x470[7:0] NAND_READ_CMD_CODE1[7:0]
0x470[15:8] NAND_READ_CMD_CODEZ2[7:0]
0x470[23:16] Reserved |LPB_BOOT (Core/DDR-| BT_LPB_P Reserved
Bus) OLARITY
00 - LPB Disable (GPIO
polarity)
Table continues on the next page...
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Chapter 5 Fusemap
Table 5-4. SATA Boot Fusemap (continued)

Addr 7 6 | 5 4 3 | 2 | 1| 0
01 - 1 GPIO (def freq) 0 - Active
10 - Div by2 High
. 1 -Active
11 - Div by 4 Low
0x470[31:24] Reserved MMC_DLL_DLY[6:0]
0x6D0[7:0] Reserved (locked by PAD_SETTINGS[5:0]
MISC_CONF_LOCK)
Table 5-5. Serial-ROM Boot Fusemap
Addr 7 6 5 4 3 2 1 0
0x450(7:0] 0 0 1 1 Reserved | Reserved | Reserved | Reserved
(BOOT_CFGH1)
0x450[15:8] Reserved | Reserved | Reserved | Reserved | Reserved | Reserved Reserved
(BOOT_CFG2)
0x450[23:16] L1 I-Cache |BT_MMU_D DDR Memory Map Reserved Boot Reserved | Reserved
(BOOT_CFG3) DISABLE ISABLE default config I:'g‘?Mu;eSgg?
00 - Single DDR channel
. 0-792/
01 - Fixed 2x32 map 508 MHz
10 - 4};?1;2;22%\””9 1-396/
352MHz
11 - lllegal
0x450[31:24] Infinite Loop| EEPROM eCSPI chip select: eCSPI Port Select:
(BOOT CFga) | (fordebug) | Recovery | 4, pogpyy ggp | Addressing: 000 - eCSPI1
. Enable
0 - Disabled (default) 0 - 2-bytes
0 - Disabled (16-bit) 001 - eCSPI2
1 - Enabled 01 - ECSPIx_SS1
010 - eCSPI3
1 - Enabled 10 - ECSPIx SS2 1 - 3-bytes
Fuse is - (24-bit) 011 - eCSPI4
Refserv.ed 11 - ECSPIx_SS3 100 - eCSPI5
for 'Serial-
ROM' Boot 101 - 12C1
mode 110 - 12C2
111 - 12C3
0x460[7:0] Reserved | eMMC_RE | SDMMC_H | BT_FUSE_ | DIR_BT_DI | SDP_READ | SEC_CONF| SDP_DISA
SET_EN YS_EN SEL S _DISABLE IG[1] BLE (Silicon
(Silicon Revision 1.6
Revision 1.6 or later
or later only)
only)
0x460[15:8] Reserved
0x460[23:16] JTAG_SMODE[1:0] WDOG_EN |SJC_DISAB Reserved
ABLE LE
0 - Disabled
1 - Enabled

Table continues on the next page...
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Table 5-5. Serial-ROM Boot Fusemap (continued)
Addr 7 6 | 5 4 3 2 1| 0
0x460[31:24] FORCE_IN Reserved TZASC_EN | JTAG_HEO KTE Reserved
TERNAL_B ABLE
ooT
(Silicon
Revision 1.6
or later
only)
0x470[7:0] NAND_READ_CMD_CODE1[7:0]
0x470[15:8] NAND_READ_CMD_CODE2[7:0]
0x470[23:16] Reserved |LPB_BOOT (Core/DDR-| BT_LPB_P Reserved
Bus) OLARITY
00 - LPB Disable (GPIO
01-1GPIO (deffreq) | PO
. 0 - Active
10 - Div by2 High
11 - Div by 4 1 -Active
Low
0x470[31:24] Reserved MMC_DLL_DLYI[6:0]
0x6D0[7:0] Reserved (locked by PAD_SETTINGS[5:0]
MISC_CONF_LOCK)
Table 5-6. SD/eSD Boot Fusemap
Addr 7 6 5 4 3 | 2 1 0
0x450[7:0] 0 1 0 Fast Boot: SD/SDXC Speed SD Power SD
) i Cycle Loopback
(BOOT_CFGH) 0 - Regular 00 - Normal/SDR12 Enable Clock
1 - Fast 01 - High/SDR25 Source Sel
Boot 0-No
10 - SDR50 power cycle | (for SDR50
and
11 - SDR104 1- Eqabled SDR104
via only)
USDHC_RS y
T pad 0 - through
(uUSDHC3 & | SD pad
4 only) 1 - direct
0x450[15:8] SD Calibration Step Bus Width: Port Select: DLL Boot Override
(BOOT_CFG2) 00 - 1 delay cel 0 - 1-bit 00 - USDHC1 Override: | Acknowledg|  Pad
0 - Boot e Disable/ | Settings
01 - 1 delay cell 1 - 4-bit 01 - USDHC2 Pull-Down (using
ROM PAD_SETTI
10 - 2 delay cell 10 - USDHC3 default 0-Use -
default SD | NGS value)
11 - 3 delay cell 11 - USDHC4 1 - Apply .
pad settings
value per durin
fusefield | &9
mmc_pLL_|P y
DLY[3:0] |1 - Setpull-
down on SD
pads during

Table continues on the next page...
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Chapter 5 Fusemap
Table 5-6. SD/eSD Boot Fusemap (continued)

Addr 7| 6 5 a | 3 2 1 0
power cycle
(used only
when "SD
Power
Cycle
Enable"
enabled)
0x450[23:16] L1 I-Cache |BT_MMU_D DDR Memory Map Reserved Boot Reserved | Reserved
(BOOT_CFG3) DISABLE ISABLE default config I(::Ia:?l\lj;egggi
00 - Single DDR channel
. 0-792/
01 - Fixed 2x32 map 528 MHz
10 - 4lél?r>wllrt1)tlzgeavmg 1-396/
352MHz
11 - lllegal
0x450[31:24] Infinite Loop| EEPROM eCSPI chip select: eCSPI Port Select:
(BOOT CFG4) | (fordebug) | Recovery | ) pogp)y ggp  |Addressing: 000 - eCSPI1
. Enable
0 - Disabled (default) 0 - 2-bytes
0 - Disabled (16-bit) 001 - eCSPI2
1 - Enabled 01 - ECSPIx_SSH
010 - eCSPI3
1 - Enabled 10 - ECSPIx SS2 1 - 3-bytes
Fuse is - (24-bit) 011 - eCSPI4
Re:serv_ed 11 - ECSPIx_SS3 100 - eCSPI5
for 'Serial-
ROM' boot 101 - 12C1
mode 110 - 12C2
111 -12C3
0x460[7:0] Reserved BT_FUSE_ | DIR_BT_DI | SDP_READ | SEC_CONF| SDP_DISA
SEL S _DISABLE IG[1] BLE (Silicon
(Silicon Revision 1.6
Revision 1.6 or later
or later only)
only)
0x460[15:8] Reserved
0x460[23:16] JTAG_SMODE[1:0] WDOG_EN |SJC_DISAB Reserved
ABLE LE
0 - Disabled
1 - Enabled
0x460[31:24] FORCE_IN | eMMC_RE | SDMMC_H | TZASC_EN | JTAG_HEO KTE Reserved
TERNAL_B| SET_EN YS_EN ABLE
ooT
(Silicon
Revision 1.6
or later
only)
0x470[7:0] NAND_READ_CMD_CODE1[7:0]
0x470[15:8] NAND_READ_CMD_CODEZ2[7:0]
0x470[23:16] Reserved |LPB_BOOT (Core /DDR-| BT_LPB_P Reserved
Bus) OLARITY

Table continues on the next page...
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Table 5-6. SD/eSD Boot Fusemap (continued)

Addr 7 6 | 5 4 s | 2 | 1 | o
00 - LPB Disable (GPIO
01-1GPIO (deffreq) | POMY)
. 0 - Active
10 - Div by2 High
11-Divby4 1-Active
Low
0x470[31:24] Reserved MMC_DLL_DLY[6:0]
0x6D0[7:0] Reserved (locked by PAD_SETTINGS[5:0]
MISC_CONF_LOCK)
Table 5-7. MMC/eMMC Boot Fusemap
Addr 7 6 5 4 3 2 1 0
0x450[7:0] 0 1 1 Fast Boot: MMC Reserved |eMMC reset| Reserved
(BOOT_CFG1) 0-Regular | SPeed pin enable
Boot 1- Normal disabled
1- eMMC
reset
enabled via
SD_RST
pad
0x450[15:8] Bus Width: Port Select: DLL Fast Boot Override
(BOOT_CFG2) 000 - 1-bit 00 - USDHC1 Override: | Acknowledg ~ Pad
. 0 - Boot e Disable: Settllngs
001 - 4-bit 01 - uSDHC2 ROM 0 - Boot Ack PAl(DUSgEgTTl
010 - 8-bit 10 - uSDHC3 default Enabled -
NGS value)
101 - 4-bit 11 - uUSDHC4 1- Apply |1 - Boot Ack
DDR (MMC 4.4) valuelper Disabled
fuse field
110 - 8-bit DDR (MMC 4.4) MMC_DLL_
Else - Reserved DLY[3:0]
0x450[23:16] L1 I-Cache |BT_MMU_D DDR Memory Map Reserved Boot Reserved | Reserved
(BOOT_CFG3) DISABLE ISABLE default config I:;?:?Mu;agggi
00 - Single DDR channel
. 0-792/
01 - Fixed 2x32 map 508 MHz
10 - 4I;iellr;)tlircljeavmg 1-396/
352MHz
11 - lllegal
0x450[31:24] Infinite Loop| EEPROM eCSPI chip select: eCSPI Port Select:
(BOOT Crga) | (fordebug) | Recovery |y pogpyy ggp | Addressing: 000 - eCSPI1
. Enable
0 - Disabled (default) 0 - 2-bytes 001 - eCSPI2
0 - Disabled (16-bit)
1 - Enabled 01 - ECSPIx_SS1 010 - eCSPI3

Table continues on the next page...
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Table 5-7. MMC/eMMC Boot Fusemap (continued)

Table continues on the next page...
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Addr 7 6 5 | 4 3 2 | 1| 0
1 - Enabled 10 - ECSPIx_SS2 1 - 3-bytes 011 - eCSPIl4
Fuse is 11 - ECSPIx_SS3 (24-bit) 100 - eCSPI5
Reserved
for 'Serial- 101 - 12C1
ROM'boot 110 - 12C2
mode
111 -12C3
0x460[7:0] Reserved BT_FUSE_ | DIR_BT_DI | SDP_READ | SEC_CONF| SDP_DISA
SEL S _DISABLE IG[1] BLE (Silicon
(Silicon Revision 1.6
Revision 1.6 or later
or later only)
only)
0x460[15:8] Reserved
0x460[23:16] JTAG_SMODE[1:0] WDOG_EN |SJC_DISAB Reserved
ABLE LE
0 - Disabled
1 - Enabled
0x460[31:24] FORCE_IN | eMMC_RE | SDMMC_H | TZASC_EN | JTAG_HEO KTE Reserved
TERNAL_B| SET_EN YS_EN ABLE
ooT
(Silicon
Revision 1.6
or later
only)
0x470[7:0] NAND_READ_CMD_CODE1[7:0]
0x470[15:8] NAND_READ_CMD_CODEZ2[7:0]
0x470[23:16] Reserved |LPB_BOOT (Core/DDR-| BT_LPB_P Reserved
Bus) OLARITY
00 - LPB Disable (GPIO
01-1GPIO (deffreq) | PO
. 0 - Active
10 - Div by2 High
11-Divby 4 1 -Active
Low
0x470[31:24] Reserved MMC_DLL_DLY[6:0]
0x6D0[7:0] Reserved (locked by PAD_SETTINGS[5:0]
MISC_CONF_LOCK)
Table 5-8. NAND Boot Fusemap
Addr 7 6 5 4 3 2 1 0
0x450[7:0] 1 Reserved |BT_TOGGL| Override Nand Number Of Nand_Row_address_byte
(BOOT_CFG1) EMODE Selitein: . Devices: s:
0 - Raw 9 00 - 1 00-3
Nand 01-2 01-2
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Table 5-8. NAND Boot Fusemap (continued)
Addr 7 6 5 4 3 | 2 1| 0
1 - Toggle- (using 10-4 10-4
Mode PAD_SETTI
NAND NGS value) 11 - Reserved 11-5
0x450[15:8] Toggle Mode 33MHz Preamble Delay, | BOOT_SEARCH_COUN Pages In Block: Reset time
(BOOT_CFG2) Read Latency: T 00- 128 0-12ms
000 - 16 GPMICLK cycles 00-2 01-64 1-29ms
001 - 1 GPMICLK cycles 01-2 10 - 32 (LBA Nand)
010 - 2 GPMICLK cycles 10-4 11 - 256
011 - 3 GPMICLK cycles 11-8
100 - 4 GPMICLK cycles
101 - 5 GPMICLK cycles
110 - 6 GPMICLK cycles
111 - 7 GPMICLK cycles
0x450[23:16] L1 I-Cache [BT_MMU_D DDR Memory Map Reserved Boot Reserved | Reserved
(BOOT _CFG3) DISABLE ISABLE default config I;r\tlaquu;aSggi
00 - Single DDR channel
. 0-792/
01 - Fixed 2x32 map 508 MHz
10 - 4I;I?;1Lr;’t|2rcljeavmg 1-396/
352MHz
11 - lllegal
0x450[31:24] Infinite Loop| EEPROM eCSPI chip select: eCSPI Port Select:
(BOOT CFGa) | (fordebug) | Recovery | ogp ggp  |Addressing: 000 - eCSPI1
. Enable
0 - Disabled (default) 0 - 2-bytes
0 - Disabled (16-bit) 001 - eCSPI2
1 - Enabled 01 - ECSPIx_SS1
010 - eCSPI3
1 - Enabled 10 - ECSPIx SS2 1 - 3-bytes
Fuse is - (24-bit) 011 - eCSPI14
Relserv_ed 11 - ECSPIx_SS3 100 - eCSPI5
for 'Serial-
ROM' boot 101 - 12C1
mode 110 - 12C2
111 -12C3
0x460[7:0] Reserved | eMMC_RE | SDMMC_H | BT_FUSE_ | DIR_BT_DI | SDP_READ | SEC_CONF| SDP_DISA
SET_EN YS_EN SEL S _DISABLE IG[1] BLE (Silicon
(Silicon Revision 1.6
Revision 1.6 or later
or later only)
only)
0x460[15:8] Reserved
0x460[23:16] JTAG_SMODE[1:0] WDOG_EN |SJC_DISAB Reserved
ABLE LE
0 - Disabled
1 - Enabled
0x460([31:24] FORCE_IN Reserved TZASC_EN | JTAG_HEO KTE Reserved
TERNAL_B ABLE
Table continues on the next page...
i.MX 6Dual/6Quad Applications Processor Reference Manual, Rev. 6, 05/2020
172

NXP Semiconductors



4
Chapter 5 Fusemap

Table 5-8. NAND Boot Fusemap (continued)

Addr 7 6 | 5 4 3 2 1| 0
ooT
(Silicon
Revision 1.6
or later
only)
0x470[7:0] NAND_READ_CMD_CODE1[7:0]
0x470[15:8] NAND_READ_CMD_CODEZ2[7:0]
0x470[23:16] Reserved |LPB_BOOT (Core /DDR-| BT_LPB_P Reserved
Bus) OLARITY
00 - LPB Disable (GPIO
01-1GPIO (deffreq) | PO12MY)
. 0 - Active
10 - Div by2 High
11 - Div by 4 1 -Active
Low
0x470[31:24] Reserved MMC_DLL_DLYI[6:0]
0x6D0[7:0] Reserved (locked by PAD_SETTINGS[5:0]
MISC_CONF_LOCK)

5.2 Fusemap Description Table

This section covers the fusemap descriptions of the chip.

Table 5-9. Fusemap Descriptions

Fuse Fuses Name Numbe Fuses Function Settings Locked by
Address r of
Fuses
0x400[1:0] TESTER_LOCK 2 Provides Locking of various |00 - Unlock (The controlled |N/A
fuse bits. field can be read, sensed,
burned or overridden in the
corresponded

1x - Override Protect (OP)
x1 - Write Protect (WP)
11 - Both OP and WP

0x400[3:2] BOOT_CFG_LOCK |2 Perform lock on BOOT 00 - Unlock (The controlled | N/A
related fuses. field can be read, sensed,
burned or overridden in the
corresponded

1x - Override Protect (OP)
x1 - Write Protect (WP)
11 - Both OP and WP

Table continues on the next page...
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Table 5-9.

Fusemap Descriptions (continued)

Fuse
Address

Fuses Name

Numbe
r of
Fuses

Fuses Function

Settings

Locked by

0x400[5:4]

MEM_TRIM_LOCK

2

Trimming fuses. Burned on
the tester or by customer
before the final product
shipment.

00 - Unlock (The controlled
field can be read, sensed,
burned or overridden in the
corresponded.

1x - Override Protect (OP)
x1 - Write Protect (WP)
11 - Both OP and WP

N/A

0x400[6]

SJC_RESP_LOCK

—_

Lock bit for JTAG response
fuses. (SJC_RESP)

00 - Unlock

1 - Read Protect + Write
Protect + Override Protect
and Program protect lock

N/A

0x400[9:8]

MAC_ADDR_LOCK

Lock MAC_ADDR fuses.

00 - Unlock (The controlled
field can be read, sensed,
burned or overridden in the
corresponded.

1x - Override Protect (OP)
x1 - Write Protect (WP)
11 - Both OP and WP

N/A

0x400[11:10]

GP1_LOCK

Lock for General Purpose
fuse register #1 (GP1)

00 - Unlock (The controlled
field can be read, sensed,
burned or overridden in the
corresponded.

1x - Override Protect (OP)
x1 - Write Protect (WP)
11 - Both OP and WP

N/A

0x400[13:12]

GP2_LOCK

Lock for General Purpose
fuse register #2 (GP2)

00 - Unlock (The controlled
field can be read, sensed,
burned or overridden in the
corresponded.

1x - Override Protect (OP)
x1 - Write Protect (WP)
11 - Both OP and WP

N/A

0x400[14]

SRK_LOCK

Locking SRK_HASHI[255:0]

0 - Unlock

1 - Write Protect + Override
Protect

N/A

0x400[19:18]

ANALOG_LOCK

Lock bit for various fuses
(Addresses: 0x4D0-0x4F0)

00 - Unlock (The controlled
field can be read, sensed,
burned or overridden in the
corresponded.

1x - Override Protect (OP)
x1 - Write Protect (WP)
11 - Both OP and WP

N/A

Table continues on the next page...
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Table 5-9. Fusemap Descriptions (continued)

Fuse Fuses Name Numbe Fuses Function Settings Locked by
Address r of
Fuses
0x400[22] MISC_CONF_LOC |1 Locking of MISC_CONFIG |0 - Unlock
K fuses (address 0x6D0) N/A
1 - WP + OP of MISC_CONF
0x410[31:0] |SJC_CHALL[31:0]/ |32 Device Unique ID, also be Random, by test program. TESTER_LOCK
UNIQUE_ID[31:0] used for SJC Challenge
phrase. (bits 31-0)
0x420[31:0] [SJC_CHALL/ 32 Device Unique ID, also be Random, by test program. TESTER_LOCK
UNIQUE_ID[42:32] used for SJC Challenge
phrase. (bits 63-32)
0x430[21:20] [NUM_CORES 2 Indicates the type of device : |00 - 4x Cores. TESTER_LOCK

2X cores or 4x cores.
01 - Reserved

10 - 2x Cores
11 - Reserved

0x430[24] SATA_RST_SRC |1 Controls mux to select SATA_RST_SRC TESTER_LOCK
'herset' to SATA, from either -
SATA reset controller, or 0 - Origin SATA reset

SRC module. controller
1 - SRC reset
0x430[26] MLB_DISABLE 1 MLB disable 0 - enabled TESTER_LOCK
1 - disabled
0x440[15] VPU_DISABLE 1 VPU disable 0 - enabled TESTER_LOCK
1 - disabled
0x440[17:16] |SoC core speed 2 SPEED_GRADINGI[5:4] 00 - 800MHz (Industrial TESTER_LOCK
grade)
01 - 852MHz (Automotive
grade)
10 - 1000 MHz
11 - 1200 MHZ
0x450(7:0] BOOT_CFG1 8 BOOT configuration register |See Table 5-1 for details. BOOT_CFG_LO
#1, Usage varies, depending CK
on selected boot device.
0x450[15:8] |BOOT_CFG2 8 BOOT configuration register |Refer to the respective boot |BOOT_CFG_LO

#2, Usage varies, depending |fusemap tables for details. CK
on selected boot device.

0x450[23:16] |[BOOT_CFG3 8 BOOT configuration register |Refer to the respective boot |[BOOT_CFG_LO
#3 fusemap tables for details. CK

0x450[31:24] |BOOT_CFG4 8 BOOT configuration register |Refer to the respective boot |BOOT_CFG_LO
#4 fusemap tables for details. |CK

0x460[0] SDP_DISABLE 1 Enable/disable serial 0 — Serial download BOOT_CFG_LO
download support supported (default) CK

This fuse is available only on
silicon revision 1.6 or later

Table continues on the next page...
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Table 5-9.

Fusemap Descriptions (continued)

Fuse
Address

Fuses Name

Numbe
r of
Fuses

Fuses Function

Settings

Locked by

1 — No serial download
support. Recommended for
security-enabled
applications.

0x460[1]

SEC_CONFIG[1]

—_

Select polarity of GPIO pin
used for LPB indication.

Out of Factory state:

0 - Open - allows any code
to be flashed and executed,
even if it has no valid
signature.

1 - Closed (Security On)

BOOT_CFG_LO
CK

0x460[2]

SDP_READ_DISAB

LE

'y

Enable/disable reads using
serial download support

This fuse is available only on
silicon revision 1.6 or later

0 — Reads and writes
allowed using serial
download (default)

1 — Reads using SDR
READ_REGISTER are
disabled. Writes using SDP
are still possible.

BOOT_CFG_LO
CK

0x460[3]

DIR_BT_DIS

—_

Disables the NXP reserved
modes.

0 - The reserved NXP
modes are enabled.

1 - The reserved NXP
modes are disabled.

This fuse must be blown to 1
for normal operation.

BOOT_CFG_LO
CK

0x460[4]

BT_FUSE_SEL

—_

Determines, whether using
fuses for boot configuration,
or GPIO /Serial loader.

If BOOT_MODE[1:0] = 0b10

0 - Bits of SBMR are
overridden by GPIO pins.

1 - Specific bits of SBMR are
controlled by eFUSE
settings.

If BOOT_MODE[1:0] = 0b00

0 - BOOT configuration
eFuses are not yet
programmed. Boot flow
jumps to serial downloader.

1 - BOOT configuration
eFuses have been
programmed. Regular boot
flow is performed.

BOOT_CFG_LO
CK

0x460[15:8]

DDR3_CONFIG[7:0

]

TBD (DDR3 config options)

BOOT_CFG_LO
CK

0x460[16]

HDCP

HDCP encryption disable

0 - enabled
1 - disabled

BOOT_CFG_LO
CK

0x460[20]

SJC_DISABLE

—_

Disable/Enable the Secure
JTAG Controller module.
This fuse is used to create

0 - Secure JTAG Controller
is enabled

Table continues on the next page...
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Table 5-9. Fusemap Descriptions (continued)
Fuse Fuses Name Numbe Fuses Function Settings Locked by
Address r of
Fuses
highest JTAG security level, |1 - Secure JTAG Controller
where JTAG is totally is disabled
blocked.
0x460[21] WDOG_ENABLE |1 Watchdog Enable Used to specify whetherto |BOOT_CFG_LO
enable / not watchdog at CK
boot.
0 - Watch-Dog is disabled
1 - Watch-Dog is enabled
0x460[23:22] |JTAG_SMODEJ[1:0] |2 JTAG Security Mode. 00 - JTAG enable mode BOOT_CFG_LO
Controls the security mode CK
of the JTAG debug interface 01 - Secure JTAG mode
11 - No debug mode
0x460[26] KTE 1 Kill Trace Enable. Enables |0 - Bus tracing is allowed BOOT_CFG_LO
tracing capability on ETM, 1 - Bus tracing is allowed in CK
and other modules. :
case security state as
defined by Secure JTAG
allows it (for example,
JTAG_ENABLE or
NO_DEBUG)
0x460[27] JTAG_HEO 1 JTAG HAB Enable Override. |0 - HAB may enable JTAG |BOOT_CFG_LO
Disallows HAB JTAG debug access CK
enabling. The HABmay |4 7B TAG enable is
normally enable JTAG .
; overridden (HAB may not
debugging by means of the enable JTAG debug access)
HAB_JDE-bit in the OCOTP 9
SCS register. The
JTAG_HEO-bit can override
this behavior.
TZASC_ENABLE |1 TZASC1,2 enable fuse. 0 - TZASC1, 2 modules left |BOOT_CFG_LO
0x460[28] -
in disable and bypass state. |CK
1-TZASC1, 2 modules,
associated clocks and
muxing are enabled by Boot
ROM code.
0x460[29] SDMMC_HYS_EN |1 Override HYS bit for 0 - Override HYS bit for BOOT_CFG_LO
SD/MMC pads SD/MMC pads disabled. CK
1 - After the fuse is blown,
the [HYS] bit of
IOMUXC_SW_PAD_CTL_P
AD_SDx_CLK,
IOMUXC_SW_PAD_CTL_P
AD_SDx_CMD,
IOMUXC_SW_PAD_CTL_P
AD_SDx_DATO-n will be set.
0x460[30] eMMC_RESET_EN |1 eMMC 4.4 - RESET TO 0 - The CMDO with argument [BOOT_CFG_LO
PRE-IDLE STATE 0xfOfofOf0 will not be sentto |CK
put the eMMC card into pre-
IDLE state.
Table continues on the next page...
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Table 5-9. Fusemap Descriptions (continued)

Fuse Fuses Name Numbe Fuses Function Settings Locked by
Address r of
Fuses
1 - The CMDO with argument
0xfOfOfOf0 will be sent to put
the eMMCcard into pre-IDLE
state so that eMMC card’s
fast boot can work properly.
0x460[31] FORCE_INTERNAL |1 Enable/disable selection of |0 — Boot mode selected from [BOOT_CFG_LO
_BOOT boot mode from the the BOOT_MODE[1:0] pins |CK
BOOT_MODE([1:0] pins. (default).
This fuse is available only on |1 — BOOT_MODE[1:0] pins
silicon revision 1.6 or later are ignored. The boot mode
is forced to “Internal Boot”.
This prevents impact from
physical tampering with the
BOOT_MODE pins.
Recommended for security-
enabled applications.
0x470[7:0] NAND_READ_CMD |8 NAND_READ_CMD_CODE |First command word to be BOOT_CFG_LO
_CODE1[7:0] 1 used for Nand read. CK
0x470[15:8] |NAND_READ_CMD |8 NAND_READ_CMD_CODE |Second command wordto |BOOT_CFG_LO
_CODEZ2[7:0] 2 be used for Nand read. CK
0x470[20] BT_LPB_POLARIT |1 Define GPIO3 polarity, for 0 - Active High BOOT_CFG_LO
Y determining LPB boot mode. . CK
1 -Active Low
0x470[22:21] |LPB_BOOT 2 Defined the LowPower Boot |(Core / DDR- Bus) BOOT_CFG_LO
options 00 - LPB Disable oK
01 - 1 GPIO (default freq)
01 - Div by2
11 - Div by 4
0x470[30:24] (MMC_DLL_DLY[6:0|7 eMMC 4.4/4.41 delay line Delay value required by BOOT_CFG_LO
] default value (set by boot USDHC for eMMC 4.4/4.41 |CK
rom), used in conjunction to work
with "DLL Override" = 1
(BOOT_CFG3[3])
0x480[7:6] Temperature Grade |2 Indicates the device 00 - Commercial (0 to 95C) |[MEM_TRIM_LO
temperature grade 01 — Extended Commercial CK
(-20 to 105C)
10 - Industrial (-40 to 105C)
11 - Automotive (-40 to
125C)
0x4D0[31] Power-Gate cores |1 0 - All quad-core devices: 4 |ANALOG_LOCK
2,3 cores powered on.
1 - All dual-core devices:
cores 2 and 3 power-gated.
0x4F0[15:0] |USB_VID[31:0] 16 USB VID value,( to be used ANALOG_LOCK

by USB software driver).

Table continues on the next page...
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MMC/SD/Nand "Override
Pad Settings" fuse value, as
follows:

0 - Use 10 default settings
for boot device 10 pads

1 - Use "Override" value, as
set by this register

Table 5-9. Fusemap Descriptions (continued)
Fuse Fuses Name Numbe Fuses Function Settings Locked by
Address r of
Fuses
0x4F0[31:16] |USB_PID[31:0] 16 USB PID value ( to be used ANALOG_LOCK
by USB software driver).
0x580-0x5F0 |SRK_HASH[255:0] |256 SRK key 0x580-SRKO0 SRK_LOCK
0x590-SRK1
0x5A0-SRK2
0x5B0-SRK3
0x5C0-SRK4
0x5D0-SRK5
0x5E0-SRK6
0x5F0-SRK7
0x600[31:0] |SJC_RESP[31:0] 32 Response reference value  |Customer / OEM use. SJC_RESP_LOC
for the secure JTAG K (locks also for
controller read and explicit
sense)
0x610[23:0] |SJC_RESP[55:32] |24 Response reference value |Customer / OEM use. SJC_RESP_LOC
for the secure JTAG K (locks also for
controller read and explicit
sense)
0x620[31:0] |MAC_ADDR[31:0] |32 Reserved for customers/ Customer / OEM use. MAC_ADDR_LO
software CK
0x630[15:0] |MAC_ADDRI[47:32] |16 Reserved for customers/ Customer / OEM use. MAC_ADDR_LO
software CK
0x660[31:0] |GP1[31:0] 32 General Purpose fuse GP1_LOCK
register #1
0x670[31:0] |GP2[31:0] 32 General Purpose fuse GP2_LOCK
register #2
0x6D0[5:0] PAD_SETTINGS 6 Used with conjunction of IO pads settings of selected |MISC_CONF_LO

boot interface, are override
with this fuses, as follow:

[0] - Slew Rate
[3:1] Drive Strength
[5:4] - Speed Settings.

Refer to 10 PAD chapter for
"Settings" fields value

CK
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Chapter 6
External Memory Controllers

6.1 Overview
This chip has these external memory interfaces and controllers:

e Multi-Mode DDR Controller (MMDC)
 Raw NAND flash controller, consisting of GPMI2, BCH40 and APBH_DMA

components including the Randomizer module.
* EIM-PSRAM/NOR flash controller

6.2 Multi-mode DDR controller (MMDC) overview and feature
summary

The MMDC module is a DDR controller that supports several types of DDR memories
and two channel memory widths (x32 and x64).
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128 @533MHz
DDR 32@1066
AXI +_> MMDCO 3 | DDRIF O |— PHY 0 | 5| >»
DDR
ck_0 } ADOPT logic |
DDR DDR
MUX 10 MUX
128 @533MHz
AXI +_) MMDC1
>
DDR
ADOPT logic DDR 32@1066
ok 1 1y > l > DDRIF_1 [—»| PHY_ 1 }|—> >
Figure 6-1. MMDC block diagram
Table 6-1. MMDC feature summary
Feature Description
Supported standards * LV-DDRS3, DDR3 x16, x32, x64 (includes SODIMM)

* LPDDR2 2ch x32, in either the split map or the interleaving mode
* LPDDR2 1ch x32

DDR interface e x16, x32, x64 data bus width
* Density of 256 MB-8 GB
e Column size of 8-12 bits
* Row size of 11-16 bits
* 2 CS per channel, with a separate CS allocation for the LPDDR2-DRAM)
* Up to 4 GB address space and configurable address space per CS. For
LPDDR2 2ch x32 up to 2 GB per channel
* Interleaved accesses of LPDDR2-DRAM towards the same DDR channel.
This is supported only when using the same clock frequency for LPDDR2-
DRAM
» Supports burst length of 8 (aligned) for DDR3 and burst lengths of 4 for
LPDDR2

DDR performance e DDR3 and LPDDR2 support up to 1066 MT/s transfer rate

¢ Supports Real-Time priority by means of QoS the sideband priority signals
from the chip to enable different priority levels in the re-ordering mechanism
Page hit/page miss optimizations

Consecutive read/write access optimizations

Supports deep read and write requests queues to enable bank prediction
Drives back the critical word in a read transaction as soon as it is received by
the DDR device (doesn't wait until the whole data phase has been
completed)

Table continues on the next page...
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MMDC feature summary (continued)

Feature

Description

Can track open memory pages
Supports bank interleaving
Special optimization for non-aligned wrap accesses in burst length 8

AXl interface

AXI bus compliant with glueless interface to PL301 AXI network interconnect
Supports bus transfers of 8,16, 32, 64, and 128 bits (single accesses and
bursts)

DDR calibration and delay-lines

All calibrations can be done automatically by hardware or manually by
software.
ZQ calibration for an external DDR device (in DDR3 through the ZQ
calibration command and in LPDDR2 through the MRW command).
* Can be handled automatically for ZQ Short (periodically) and ZQ Long
(at exit from self-refresh).
¢ Can be handled manually at ZQ INIT.

DDR general

Configurable timing parameters
Configurable refresh scheme
Supports dynamic voltage, frequency change, and low-power mode entry
through hardware negotiation with the system (reg/ack handshake)
Suppors automatic self-refresh and power down entry and exit
Supports the fast and slow precharge power down in DDR3
Supports various ODT control schemes.
¢ Assertion/Deassertion of ODT control per read or write accesses and
for active or passive CS
Supports MRW and MRR commands for LPDDR2
Software control for moving to derated timing parameters and derated
refresh rate according to the temperature variation.
Supports various debug and profiling modes

6.3 Raw NAND flash controller overview
The Raw NAND flash controller consists of three components: BCH, GPMI, and

APBH_DMA.

» BCH is a 40-bit error correction hardware engine with an AXI bus master and a
private connection to the GPMI.

* GPMI is the NAND controller pin interface.

« APBH_DMA is the DMA engine that drives the GPMI module.

This figure shows the modules' connectivity:
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Raw NAND flash controller overview
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Figure 6-2. Raw NAND flash controller sub-system

6.3.1 NAND interface features

e ONFI2.2-compliant
* Timing modes 0-5 for both the asynchronous and synchronous interfaces
* Synchronous clock rate of up to 100 MHz with data rate of up to 200 MB/s
* Support for ganged ready/busy inputs
* Support allows the use of a single package pin for all ready busy/busy input
signals
* In the ganged mode (selectable by the programmable mode bit), the GPMI
expects that all NAND r/b pins are hardwired to the GPMI RDY_BUSYO0
» Up to four NAND devices, supported by four chip-selects and one ganged ready/
busy
* Legacy raw SLC, MLC type device
* BA-NAND (Micron)
 PBA-NAND and LBA-NAND (Toshiba)
* E2-NAND (Hynix)
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* EF-NAND (Samsung)
* Samsung's "Toggle-mode" NAND (clock rate of up to 66 Mhz and 80 Mhz, with a
data rate of up to 133 MB/s and 160 MB/s respectively)

 Configurable page size of 2 KB, 4 KB, or 8 KB
* Configurable spare area per page of up to 512 B
* Support for non-identical NAND devices is not required

6.3.2 NAND control features

The NAND control supports interleaved accesses to as many as four NAND devices
while hiding the busy period of each device. However, a fully-independent interleaving
can't be supported in the ganged ready/busy mode because that suggests a fully
independent DMA channel operation on multiple paralleled-accessed chip-enables.

It also features:

* Delay line for adjusting the latching edge in case the frequency is relatively high
while the delay is long

 Support for monitoring the external ready/busy signal and read status command
polling to compare the R/B bit.

6.3.3 Internal interface features

* The AXI Master interface can access the system memory space.
» The APBH slave port for register configuration through the APBH bridge DMA

6.3.4 APBH-DMA overview

APBH-DMA provides the APB peripheral bus system for GPMI and BCH. APBH-DMA
uses a single GPMI interface to support as many as four DMA channels for four NAND
devices (four chip-enables) in the interleaved mode.

6.3.5 ECC-BCH features

BCH supports:

 Data rate of up to 200 MB/s
» 2 KB codeword (1 KB of data + parity)
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 Galois Field polynomial GF(2*14)
e Up to 40-bit ECC for 1 KB of data (2,4,6,8,10,12,14,16,
18,20,22,24,26,28,30,32,34,36,38,40 configurable)
e 1 KB codeword (1/2 KB of data + parity)
* Galois Field polynomial GF(2*13)
» Up to 40-bit ECC for 1/2 KB of data (2,4,6,8,10,12,14,16,
18,20,22,24,26,28,30,32,34,36,38,40 configurable)

6.4 EIM-PSRAM/NOR flash controller overview

EIM is an external interface module that manages the interface to external chip devices,
including the generation of chip selects, clocks, and control for external peripherals and
memory.

It provides asynchronous and synchronous access to devices with an SRAM-like
interface.

6.4.1 EIM features

» Up to four (software configurable) chip selects for external devices
* Flexible address decoding; each chip-select memory space is determined
separately according to the GPR bits in IOMUXC.
e Maximum supported density is 128 MB by default (AUS bit is cleared). When
the AUS bit is set, the maximum supported density is 32 MB.

 Selectable write protection for each chip select

* Support for multiplexed address/data bus operation (x16 and x32 port size)

* Programmable data port size for each chip select (x8, x16, and x32)

» Programmable wait-state generator for each chip select, for write and read accesses
separately

» Asynchronous accesses with programmable setup and hold times for control signals

* Supports asynchronous page mode accesses (x16 and x32 port size)

* Independent synchronous memory burst read mode support for NOR-flash and
PSRAM memories (x16 and x32 port size)

* Independent synchronous memory burst write mode support for PSRAM and NOR-
flash memories (CellularRAM™ from Micron, Infineon, and Cypress, OneNAND™
and utRAM™ from Samsung, and COSMORAM™from Toshiba)

* Supports NAND-flash devices with a NOR-flash interfaces - OneNAND™
(Samsung)

* Independent programmable variable/fix latency support for read and write
synchronous (burst) mode
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* Support for little-endian operation
* ARM AXI slave interface accesses are only handled in parallel for single AXI ID
transactions
» External interrupt support using the RDY_INT signal function as an external
interrupt pin
* Boot from external device support according to boot signals, using the RDY_INT
signal
» RDY signal support assertion after reset
o INT signal support assertion after reset for OneNAND™ (Samsung) device
* Supports little-endian mode only

6.4.2 EIM boot scenarios

EIM allows booting from NOR-flash devices. To select the NOR flash as the boot source,
use either the boot mode and configuration GPIO pins or the internal boot-related fuses.

The default setting of the EIM boot configuration is hardwired in the SoC design
(EIM_BOOT_CFG[12:0]=1001111100101b). The MUM and DSZ fields are modified by
the Boot ROM code based on the EIM Boot eFuse setting. EIM_BOOT_CFG[2] remains
logic 1b, which affects the OEA bit. See Sytem Boot for more information.

6.4.3 EIM boot configuration

This table shows the EIM boot configuration:
Table 6-2. EIM boot configuration

EIM_BOOT_CFG bus EIM affected bits EIM register
12 NUM16_BYP_GRANT CS0GCR2
11 DSZ[2] CSO0GCR1
10 AUS CSO0GCR1

[9:8] CSREC[2:1] CSO0GCR1
[7:5] RWSC[4:2] CSORCR1
WWSC[4:2] CSOWCR

ERRST WCR
RAL CSORCR1
WAL CSOWCR
2 MUM CSO0GCR1
OEA[1] CSORCR1
[1:0] DSZ[1:0] CSO0GCR1
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6.4.4 OneNAND requirements

By default, the Ready/Busy pin is not in use, perform these steps to configure the
OneNAND:

* Poll the device to see whether it is ready; software performs a read from the device.
* Connect the Ready/Busy signal of the OneNAND device to any GPIO pin and use it
as an interrupt that indicates the OneNAND device ready state.
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Chapter 7
System Debug

7.1 Overview

This section describes the hardware and software debug and application development
features and resources of the chip. It describes the following:

* Core/platform-specific resources

* Resources associated with complex IP blocks
 Chip-wide resources

* Interface to the external debug and development tools

The debug and trace architecture is designed around the following:

* Arm CoreSight architecture, adapted to 1.MX 6Dual/6Quad SoC (for 2x and 4x core
debug), including a cross-trigger subsystem for cross-domain triggering of debug
resources

» JTAG port used to interact with cores under the debug by means of SJC, the system
JTAG controller port

* DAP, the debug access port that supports the interface to the Arm RealView
Debugging tools and other third-party tools

» TPIU, a trace port interface unit that efficiently accesses the program trace
information from the system

* Various chip-wide resources, such as debug features built into the IP blocks and
critical signal visibility available through alternate pin functions or observability
muxes

7.2 Chip and Arm Platform Debug Architecture

The Arm Debug architecture is based on the CoreSight architecture by Arm. The
CoreSight architecture provides a system-wide solution to real-time debug and trace.
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The CoreSight architecture is embodied in a set of CoreSight components and compliant
processors that form the CoreSight systems. Its architecture maintains the traditional
requirements of debug and trace:

e To access the debug functionality without software interaction
* To connect to a running system without performing a reset

Full access to the processor debug capability is available by the Arm debug register map
through the Advanced Peripheral Bus (APB) slave port. The core includes a Processor
Debug Unit which stops program execution, examines and alters the processor and
coprocessor state, examines and alters the memory and input/output peripheral state, and
restarts the processor core.

7.2.1 Debug Features

* CoreSight Program Trace Macrocell (PTM): trace generator for the Arm Cortex-A9
core
* Support for a TrustZone-related 3-level debug scheme:
* Debug in Non-Secure privileged and user, and Secure user
e Debug in Non-Secure only
* EmbeddedICE-RT logic
» Support for both the monitor-mode and halt-mode debugging:
 Core run/halt control, debug status/control
 Breakpoint/watchpoint control
* Core-mapped and memory-mapped resource examination/modification
* Data communication channel between the Arm core and the host debugger via JTAG
and the Debug Access Port (DAP) module
* PMU (Performance Metrics Unit) used for system profiling and debug
* CP15 register for debugging the MMU, I and D L1 cache, and TLB
* PL310 L2 cache provides an event monitoring signal routed to pins for visibility to
help in system debug

The chip includes Arm CoreSight components for multicore debug and trace solutions.

See the following figure for the Arm debug architecture scheme.
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Figure 7-1. i.MX 6Dual/6Quad Cortex-A9 platform debug architecture

7.2.2 Debug system components

The CoreSight components include:

* Embedded Trace Buffer (ETB):16 KB RAM array to be used for on-chip capture of
trace data output from the PTM

» ATB Replicator to connect the trace data to TPIU (Trace Port Interface) and ETB
(Embedded Trace Buffer)

* ATB Funnel for capturing of trace data from either two or four cores
* Cross Triggering logic for event routing, including CTIs and CTMs

Other related IPs and functionality:
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e ROMPATCH module to support modification of program/data information in the
MCU ROM
* Debug Visibility which selects critical signals routed to the I/O pads as alternate
outputs for external visibility

7.2.2.1 AMBA Trace Bus (ATB)

ATB transfers trace data though the chip CoreSight infrastructure. The trace sources are
ATB masters and the sinks are ATB slaves. The Arm (via PTM) cores are the data
generators. Link components such as the Trace Funnel and Replicator provide both the
master and slave interfaces.

The ATB protocol supports:

« Stalling of trace sources to enable the CoreSight components to funnel and combine
the sources into a single trace stream

» Association of the trace data with the generating source using trace source IDs. The
CoreSight system can trace up to 111 different items at any time

* Capture and transfer of multiple byte bus widths, currently to 32 bits

* A flushing mechanism to force the historic trace to drain from any sources, links, or
sinks up to the point that the request is initiated

7.2.2.2 ATB replicator

The ATB replicator enables two trace sinks to be wired together and to operate from the
same incoming trace stream.

There are no programmable registers. This component is invisible to the user on a
particular trace path, from source to sink.

* Incoming ATB Interface—the ATB replicator accepts the trace data from the trace
source, either directly or through a trace funnel.

* Outgoing ATB Interfaces—the ATB replicator sends identical trace data on the
outgoing master port interfaces.
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7.2.2.3 Embedded Cross Triggering

The ECT i1s a modular component from Arm Limited that supports the interaction and
synchronization of multiple triggering events within a chip. The main function of the
ECT (CTI and CTM) is to pass debug events from one core to another. For example, the
ECT can communicate the debug state information from one core to another, so that the
program execution can be stopped on both processors at the same time (if required).

The ECT consists of these types of modules:

* Cross Trigger Interfaces (CTI)
* Cross Trigger Matrix (CTM)

The cross trigger interfaces provide the interface between the component or subsystem
and the cross trigger matrix. The system requires a CTI for each subsystem that supports
cross triggering. The CTI combines and maps the trigger requests, and broadcasts them to
all other interfaces on the ECT as channel events. When the CTI receives a channel
event, it maps it onto a trigger output. This enables the subsystems to cross trigger with
each other. The reception and transmission of triggers is performed through the trigger
interface.

The Cross Trigger Matrix (CTM) combines the trigger requests generated from the CTIs
and broadcasts them to all CTIs as channel triggers. The CTM controls the distribution of
channel events. It provides the Channel Interfaces (Cls) to connect to either the CTIs or
CTMs. This enables multiple CTIs to be linked together. The ECT is composed of three/
five CTIs (Cross Trigger Interface) and two CTMs (Cross Trigger Matrix). The ECT is
key in the multi-core and multi-IP debug strategy. The outcome is a software-controlled
debug signal matrix that receives signals from various sources (cores and peripherals) and
propagates/ routes them to the different debug resources of the SoC. These debug
resources include the time-stamping capability, profiling capabilities, real-time trace
(trace enabled or disabled), triggers, SOC level multiplexing, and debug interrupts.

NOTE
Because the ECT should only be used during the debug
sessions, it is disabled by default.

The ECT features are enabled by enabling of individual CTIs. It is only allowed in the
supervisor mode, after having presented a suitable key to the CTI CTILOCK register.
The CTT has eight inputs (trigger inputs) and eight outputs (trigger outputs) to the core/
chip and four inputs and outputs to the CTM (channel triggers).

7.2.2.3.1 Cross-Trigger Matrix (CTM)

The CTM (Cross-Trigger Matrix) is provided by Arm. A brief description is provided
below. See the Arm documentation for more details.
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The CTM is a relatively simple block with no configuration options. There are two CTM
instances in 1.MX6Dual/6Quad in the Arm platform.

One of them 1is used to route 4x Core's CTI's, while the second one is used for the
additional CoreSight CTIs. Each CTTI has four channel lines, to which the CTI events are
mapped. The exact mapping is configured in the CTT logic.

7.2.2.3.2 Cross-Trigger Interface (CTI)

The Cross-Trigger Interface (CTI) component is provided by Arm. A brief description of
the CTI is provided below.

There are 5 CTlIs in the chip's Arm platform. Four are of which, dedicated to each Core,
while the 5th is used for various other signals routing.

Each of these CTIs has 8 trigger inputs and 8 trigger outputs that connect to logic in the
domain to be debugged or profiled. Each CTT also includes a 4 channel interface to the
CTM (4 inputs and 4 outputs).

For more information, see Arm platform chapter.

7.2.2.4 Debug Access Port (DAP)

The DAP enables debug access to the chip modules through APB-AP (the APB access
port) and APB-Mux (the APB multiplexer).

AHB-AP provides system access. Debug tools can use JTAG to connect to the chip.
DAP has the following features:

* AMBA 3 Peripheral Bus Multiplexor access though AMBA 3 APB Access Port,
providing debug peripheral access through the APB interface.
e External JTAG access using the JTAG Debug Port (JTAG-DP).
e Internal chip module access using:
 AHB Access Port (AHB-AP)
* APB Access Port (APB-AP)
* JTAG Access Port (JTAG-AP)

APB-Mux enables system access to CoreSight components connected to the Debug APB.

The ROM table provides a list of memory locations of CoreSight components connected
to the Debug APB. This is visible from both tools and system access and one configures
it during system implementation.
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External read/write access to the internal interface is provided by JTAG-DP. JTAG-DP

provides a standard interface for debug access to the chip through DAP. It interfaces to
the DAP internal bus.

Internal access to on-chip buses and other interfaces are provided by the access ports
(APs). The available APs are:

* AHB-AP which provides an AHB-Lite master for access to a system AHB bus.

e APB-AP which provides an AMBA 3 APB master for access to the Debug APB that
configures all CoreSight components.

* JTAG-AP which provides JTAG access to on-chip components and operates as a
JTAG master port to drive JTAG chains throughout the chip.

7.2.2.5 Coresight Embedded Trace Buffer (ETB)

The ETB provides on-chip storage of trace data using 32-bit RAM. The ETB accepts
trace data from any CoreSight-compliant component trace source with an ATB master
port, such as a trace source or a trace funnel. It is included in this device to remove

dependencies from the trace pin pad speed, and enable low cost trace solutions. The
TraceRAM size is 2 KB.

ATB
ATB slave port il »  Formatter >
Trace RAM >
1‘ interface
A
. TraceRAM
TRIGIN > Control <
(from ETM Trigger out) = 7 Y 7%
A 4 A4 A\ 4
APB > Ai';B — Register Bank

Figure 7-2. ETB Block Diagram

The ETB contains the following blocks:
» Formatter—Inserts source ID signals into the data packet stream so that trace data
can be re-associated with its trace source after the data is read back out of the ETB.
* Control—Control registers for trace capture and flushing.
» APB interface—Read, write, and data pointers provide access to ETB registers. In
addition, the APB interface supports wait states through the use of a PREADYDBG
signal output by the ETB. The APB interface is synchronous to the ATB domain.
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e Register bank—Contains the management, control, and status registers for triggers,
flushing behavior, and external control.
e Trace RAM interface—Controls reads and writes to the Trace RAM.

7.2.2.5.1 Performance Profiling with the ETB

To create a performance profile (for example, gprof) for the target application, a means to
collect trace over a long period of time is needed. The ETB buffer is too small to capture
a meaningful profile in just one take. What is needed is to collect and concatenate data
from the ETB buffer for multiple sequential runs. Using the ETB packet counter, the
trace analysis tool can capture multiple sequential runs by executing code until the ETB
is almost full, and halting or executing an interrupt handler to allow the buffer to be
emptied, and then continuing executing code. The target halts or executes an interrupt
handler when the buffer is almost full to empty the data and then the debugger runs the
target again.

7.2.2.5.2 ETB Counter Control

The ETB packet counter is controlled by the ETB counter control register, ETB reload
register, and ETB counter value register implemented in the Miscellaneous Control
Module (MCM) accessible via the Private Peripheral Bus. Via the ETB counter control
register the ETB control logic can be configured to cause an MCM Alert Interrupt, an
NMI Interrupt, or cause a Debug halt when the down counter reaches 0. Other features of
the ETB control logic include:

e Down counter to count as many as 512 x 32-bit packets.

* Reload request transfers reload value to counter.

e ATB valid and ready signals used to form counter decrement.
* The counter disarms itself when the count reaches 0.

The counter decrement enable will allow the counter to decrement at the rising edge of
ATCLK when,

e The counter enable bit is set.

e The counter is armed.

« ATVALID and ATREADY are asserted.
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Figure 7-3. Count Decrement Enable

7.2.3 Chip-Specific SJC Features

7.2.3.1 JTAG Disable Mode

In addition to four different JTAG security modes that are implemented internally in the
JTAG Controller, there is an option to disable the SJIC functionality by e-fuse
configuration.

This creates additional JTAG mode "JTAG Disabled" with highest level of JTAG
protection. In this mode all JTAG features are disabled. Specifically, the following debug
features are disabled in addition to the features that were already disabled in "No Debug"
JTAG mode:

* Non-Secure JTAG control registers (PLL configuration, Deterministic Reset, PLL

bypass)
* Non-Secure JTAG status registers (Core status)

* Chip Identification Code (IDCODE)
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7.23.2 JTAGID
Table 7-1. i.MX JTAG ID

Device Silicon revision JTAG ID
i.MX 6Dual Rev 1.0 0191_EO01Dh’
i.MX 6Quad Rev 1.0 0191_C01Dh2

1. In follow-on silicon revisions, the ID value is subject to change by incrementing the first nibble as follows: 1191_E01Dh for
Rev 1.1, 2191_EO1Dh for Rev 1.2, etc.
2. In follow-on silicon revisions, the ID value is subject to change by incrementing the first nibble as follows: 1191_C01Dh for

Rev 1.1, 2191_CO01Dh for Rev 1.2, etc.

7.2.4 System JTAG Controller - SJC

The SJC module is the bridge between external development and test instrumentation and
the internal JTAG-accessible debug and test resources.

It implements and manages the daisy-chained topology consisting of its own TAP and
those of the SDMA, and the Arm Debug Access Port (DAP).

The DAP itself has a JTAG serial links, which can drive the PCle PHY and SATA PHY's
JTAG logic, used for testing of the PHYs.

NOTE
Single Wire Debug (SWD) protocol is not supported.

7.2.5 System JTAG controller main features

* IEEE P1149.1, 1149.6 (standard JTAG) interface to off-chip test and development
equipment
* Includes an SJC-only mode for true IEEE P1149.1 compliance, used primarily
for board-level implementation of boundary scan.
» Supports IEEE P1149.6 extensions to the JTAG standard for AC testing of

selected I/0 signals.
* Debug-related control and status; puting selected cores into reset and/or debug mode
and monitoring individual core status signals by means of JTAG
» System status, such as the state of the PLLs (locked or not locked)
* Four levels of security, ranging from no security to no JTAG accessibility to the chip

7.2.6 TAP Port
The SJC supports the following standard JTAG pins:
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» TRSTB
* TDI
* TDO
« TCK
 TMS

7.2.7 SJC main blocks

* Interface to the outside world via the standard JTAG pins

* Interface to the external Debug_Event pin

e A master TAP controller which implements the standard JTAG state machine

e Implementation of the mandatory and optional IEEE P1149.1 (JTAG) instructions

* Mandatory: "EXTEST", "SAMPLE/PRELOAD", and "BYPASS"
 Optional: "ID_CODE" (SOC JTAG ID register), "HIGHZ"

e Implementation IEEE P1149.6 (JTAG) mandatory instructions:

 "EXTEST_PULSE" and "EXTEST_TRAIN". These two instructions enable
edge-detecting behavior on the signal path containing AC pins.
* Supports the SDMA's DR-path-only JTAG architecture by implementing the
controller portion of its TAP (including "BYPASS" as the default state) within the
SJIC
* The ExtraDebug registers, which implement a variety of control and status features
» Three 32-bit insecure general purpose status registers
e Two 32-bit secure status registers - one predefined, one general purpose.
* Control and status registers for debug, core, charge pump, and PLL.

* Four levels of fuse-defined security, ranging from no security to no access.

Both predefined and user-defined control and status functions are supported by the SJC.

7.3 Smart DMA (SDMA) core

SDMA is a dedicated, programmable DMA engine. It is an integration of a 32-bit RISC
core and DMA-specific hardware. It includes ports for the AP domain and a peripheral
domain, along with a burst-capable port for direct external memory access.

NOTE
The SDMA and its integration in the chip is unchanged from
previous 1.MX chips.

The main SDMA debug features are:
¢ OnCE - On Chip Emulator, provides the following capabilities:
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* SDMA core control - run/halt/single-step
* SDMA core register/memory-map access
» Event detection, watchpoints, and hardware breakpoints
 Real time buffer and PC trace buffer capability
 Trace buffer
* Contains information to identify the 32 last changes of flow detected during a
program execution
* Context dump
* Includes information about all the channel dump activity
 Current contents of SDMA RAM
« ROMPATCH

7.3.1 SDMA On Chip Emulation Module (OnCE) Feature
Summary

The SDMA debug features are primarily defined by the OnCE portion of its design.
They are summarized as follows:

* Memory And Register Access - dedicated logic enables user-access to SDMA
memory and register locations. These accesses are supported only when the
processor 1s in debug mode.

* Event Detection Unit - watches signals from the data memory bus (DMBus) which is
used by the RISC core to access its RAM, ROM, and memory-mapped registers

* Watchpoints - one output signal is available to watch event matching conditions at
the chip level. Match conditions are defined by programming memory-mapped
registers.

* Hardware Breakpoint - a counter is decremented after an event detection. A debug
request is sent to the SDMA core only when the counter reaches the value of zero. It
is possible to program the initial value of the counter or to disable the use of the
counter if a debug request must be generated after each event detection.

» Real Time Buffer - The Real Time Buffer Register (RTB) is a single 32-bit memory-
mapped register which can be accessed as a regular memory location during program
execution. It is used to store and retrieve run time information without putting the
SDMA in debug mode. Each write to this register causes an event. This register is, in
fact, located in the OnCE. Executing through JTAG, a buffer command exports the
content of this register through the JTAG port.
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 Core Control (Core Status / Single Stepping) - Commands are provided to monitor
and control processor activity. The commands can halt the core, rerun the core from
another address location, and get processor status.

* Trace Buffer - a 32x32 buffer which records the last 32 changes of flow during
program execution. The buffer stores data in a modulo fashion (i.e. the 33rd
instruction change replaces the 1st). Captured trace information is retrieved via reads
to the Trace Buffer Register.

7.3.1.1 Other SDMA Debug Functionality

 Core Trace - basic core trace capability is available through debug visibility
functionality only. PTM trace capability does not exist.

* ROM Patch - can be accomplished by manipulating the CHNOADDR register
through JTAG or via the MCU's ability to write to SDMA OnCE registers. This must
be done right after reset and before the SDMA core is enabled to begin processing
events.

 Additional debug control/status interaction with the SJC module

* SJC-controlled Debug Request

* SJC-readable Debug Acknowledge (in debug mode)

* Debug clock control - allows SJC to force clocks on for debug purposes

* Debug core state (SDMA RISC Core State) - 4 bits accessible from the SJC via
JTAG

7.3.1.2 SDMA ROM Patching

After reset, the SDMA is in its IDLE_AFTER_RESET mode. A debug request also puts
the SDMA 1n its DEBUG _IN _IDLE_AFTER_RESET mode. The new address boot must
be stored in CHNOADDR register (e.g., through the SDMA OnCE via debugger).

The user must then issue the exec_core <instruction> SDMA OnCE instruction to return
to the IDLE_AFTER_RESET mode. The very first instructions of the boot code fetches
the contents of this register (which is also mapped in the SDMA memory space) and
jumps to the given address.

7.4 Miscellaneous

The Miscellaneous function described in this section provide useful general capabilities.
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7.4.1 Clock/Reset/Power

CDBGPWRUPREQ and CDBGPWRUPACK are the handshake signals between the
DAP and the clock control module to ensure debug power and clocks are turned on. If the
debug components are always powered on, the handshake becomes a mechanism to turn
debug clocks on. Similarly, there is a register bit in the CCM which allows internal
software to turn debug clocks on as well because the CDBGPWRUPREQ is in the TCLK
domain and is inaccessible to software.

The Cortex-A9 and VSP cores can receive resets from the following sources:
* Debug Reset (CDBGRSTREQ bit within the SWJ-DP CTRL/STAT register of the
DAP) in the TCLK domain. This allows the debug tools to reset the debug logic.
* System POR reset

7.5 Supported tools
DS-5 Arm Debugger is supported.

The debugger is connected to the chip from the host by the DS-5 ICE protocol converter.
Other third party tools can be used via the standard JTAG interface, but may need to be
adapted for individual IC. It is important to check with tool vendors for specific tool
requirements, especially for on-chip IC.
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8.1 Overview

The boot process begins at the Power-On Reset (POR) where the hardware reset logic
forces the Arm core to begin the execution starting from the on-chip boot ROM.

The boot ROM code uses the state of the internal register BOOT_MODE][1:0] as well as
the state of various eFUSEs and/or GPIO settings to determine the boot flow behavior of
the device.

The main features of the ROM include:

 Support for booting from various boot devices

* Serial downloader support (USB OTG)

* Device Configuration Data (DCD) and plugin

* Digital signature and encryption based High-Assurance Boot (HAB)
* Wake-up from the low-power modes

* Wake-up secondary core

The boot ROM supports these boot devices:

* NOR flash

 NAND flash

* OneNAND flash

* SD/MMC

» Serial ATA (SATA) HDD (only 1.MX 6Dual/6Quad)
 Serial (I2C/SPI) NOR flash and EEPROM

The boot ROM uses the state of the BOOT_MODE and eFUSEs to determine the boot
device. For development purposes, the eFUSEs used to determine the boot device may be
overridden using the GPIO pin inputs.
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The boot ROM code also allows to download the programs to be run on the device. The
example is a provisioning program that can make further use of the serial connection to
provide a boot device with a new image. Typically, the provisioning program is
downloaded to the internal RAM and allows to program the boot devices, such as the
SD/MMC flash. The ROM serial downloader uses a high-speed USB in a non-stream
mode connection.

The boot ROM allows waking up from the low-power modes and waking up the
secondary core of Cortex-A9. On reset, the ROM checks the Arm core ID and the power
gating status register. When waking from the low-power mode, the primary core (ID=0)
skips loading an image from the boot device and jumps to the address saved in
PERSISTENT_ENTRYO0. The secondary cores (ID!=0) jump to the address in
PERSISTENT_ENTRY<X> where 0<X<4 in all power modes.

The Device Configuration Data (DCD) feature allows the boot ROM code to obtain the
SOC configuration data from an external program image residing on the boot device. As
an example, the DCD can be used to program the DDR controller for optimal settings,
improving the boot performance. The DCD is restricted to the memory areas and
peripheral addresses that are considered essential for the boot purposes (see Write data
command).

A key feature of the boot ROM is the ability to perform a secure boot, also known as a
High-Assurance Boot (HAB). This is supported by the HAB security library which is a
subcomponent of the ROM code. The HAB uses a combination of hardware and software
together with the Public Key Infrastructure (PKI) protocol to protect the system from
executing unauthorized programs. Before the HAB allows the user image to execute, the
image must be signed. The signing process is done during the image build process by the
private key holder and the signatures are then included as a part of the final program
image. If configured to do so, the ROM verifies the signatures using the public keys
included in the program image. In addition to supporting the digital signature verification
to authenticate the program images, the encrypted boot is also supported. The encrypted
boot can be used to prevent the cloning of the program image directly off the boot device.
A secure boot with HAB can be performed on all boot devices supported on the chip in
addition to the serial downloader. The HAB library in the boot ROM also provides the
API functions, allowing the additional boot chain components (bootloaders) to extend the
secure boot chain. The out-of-fab setting for the SEC_CONFIG is the open configuration,
in which the ROM/HAB performs the image authentication, but all authentication errors
are ignored and the image is still allowed to execute.

NOTE
Silicon Revision 1.6 and later supports additional fuses related
to Serial Download mode. Fuse SDP_DISABLE enables/
disables Serial Download mode support. Fuse
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SDP_READ_ENABLE enables/disables reads using Serial
Download mode. For detailed information on these fuses, see
Fusemap.

8.2 Boot modes

During reset, the chip checks the ARM core ID and power gating controller status
register.

During boot, the core's behavior is defined by the boot mode pin settings, as described in
Boot mode pin settings. When waking up from the low-power boot mode, the core skips
the clock settings. The boot ROM checks that the PERSISTENT_ENTRYO (see
Persistent bits) is a pointer to a valid address space (OCRAM, DDR, or EIM). If the
PERSISTENT_ENTRYO is a pointer to a valid range, it starts the execution using the
entry point from the PERSISTENT_ENTRYO register. If the PERSISTENT_ENTRYO is
a pointer to an invalid range, the core performs the system reset.

For the secondary cores (with ID!=0), the boot ROM checks that the
PERSISTENT_ENTRY is a pointer to a valid address space (OCRAM, DDR, or EIM). If
the PERSISTENT_ENTRY is a pointer to a valid range, it starts the execution using the
entry point from the PERSISTENT_ENTRY register. If the PERSISTENT_ENTRY is a
pointer to an invalid range, it sets the error status registers (see Persistent bits), sends the
wake-up error interrupt, and performs the Wait For Interrupt instruction. The interrupt
service routine of the other core must reconfigure the system and reset the secondary core
that failed to boot.

NOTE
The code that enables the secondary cores is not a part of the
ROM, but it must be a part of the upper-level software.

8.2.1 Boot mode pin settings

The device has four boot modes (one is reserved for NXP use). The boot mode is selected
based on the binary value stored in the internal BOOT_MODE register.

The BOOT_MODE is initialized by sampling the BOOT_MODEQ and BOOT_MODEI
inputs on the rising edge of the POR_B. After these inputs are sampled, their subsequent
state does not affect the contents of the BOOT_MODE internal register. The state of the
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internal BOOT_MODE register may be read from the BMODI[1:0] field of the SRC Boot
Mode Register (SRC_SBMR?2). The available boot modes are: Boot From Fuses, serial
boot via USB, and Internal Boot. See this table for settings:

Table 8-1. Boot MODE pin settings

BOOT_MODE[1:0] Boot Type
00 Boot From Fuses
01 Serial Downloader
10 Internal Boot
11 Reserved
NOTE

Silicon Revision 1.6 and later, the
FORCE_INTERNAL_BOOT has been implemented. This fuse
causes the BOOT_MODE inputs to be ignored and the boot
ROM will force the boot mode to “Internal Boot”. This
prevents impact from physically tampering with the
BOOT_MODE pins and is recommended for security-enabled
application. For detailed information on this fuses, see
Fusemap.
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8.2.2 High-level boot sequence

The figure found here show the high-level boot ROM code flow.

( Reset )

Check GPU ID 123
using Cortex-A9 MPIDR; ’

0

Check Reset WakeuEE From Low

Use wakeup handler and heck wakeup handler No
Type Mode argument From SRC registers In valid range

Normal

Check CPUTD
(using Cortex-A9
MPIDR)

eck Boot Mo
(using fuses andor
GPIOs)

Internal

Serial
Download initial boot image

(primary or secondary Fail
depending on persistent bi}

Update wakeup error
status register

Pass Primary boo
device is RC/
Pri eCSPI? 0
N . rimary
Authenticate Image Fail Image?
No
Yes v
\ Yes Download And Authenticate
- Image from Serial EEPROM Send Wakeup Error
Set secondary image Interrupt
Persistent bit and T
Pass perform SW reset LA Fail Fail
VR
L Download And Authenticate
Image via USB
End

P
System "
Execute Image \/,\ Yes ( Reset Wait For Reset }

Figure 8-1. Boot flow

8.2.3 Boot From Fuses mode (BOOT_MODE[1:0] = 00b)
A value of 00b in the BOOT_MODE]1:0] register selects the Boot From Fuses mode.

This mode is similar to the Internal Boot mode described in Internal Boot mode
(BOOT_MODE][1:0] = 0b10) with one difference. In this mode, the GPIO boot override
pins are ignored. The boot ROM code uses the boot eFUSE settings only. This mode also
supports a secure boot using HAB.

If set to Boot From Fuses, the boot flow is controlled by the BT_FUSE_SEL eFUSE
value. If BT_FUSE_SEL = 0, indicating that the boot device (for example, flash, SD/
MMC) was not programmed yet, the boot flow jumps directly to the Serial Downloader.
If BT_FUSE_SEL = 1, the normal boot flow is followed, where the ROM attempts to
boot from the selected boot device.
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The first time a board is used, the default eFUSEs may be configured incorrectly for the
hardware on the platform. In such case, the Boot ROM code may try to boot from a
device that does not exist. This may cause an electrical/logic violation on some pads.
Using the Boot From Fuses mode addresses this problem.

Setting the BT_FUSE_SEL=0 forces the ROM code to jump directly to the Serial
Downloader. This allows a bootloader to be downloaded which can then provision the
boot device with a program image and blow the BT_FUSE_SEL and the other boot
configuration eFUSEs. After the reset, the boot ROM code determines that the
BT_FUSE_SEL is blown (BT_FUSE_SEL = 1) and the ROM code performs an internal
boot according to the new eFUSE settings. This allows the user to set
BOOT_MODE][1:0]=00b on a production device and burn the fuses on the same device
(by forcing the entry to the Serial Downloader), without changing the value of the
BOOT_MODEI[1:0] or the pullups/pulldowns on the BOOT_MODE pins.

8.2.4 Serial Downloader

The Serial Downloader provides a means to download a program image to the chip over
the USB serial connection.

In this mode, the ROM programs the WDOGTI for a 90-second time-out if the
WDOG_ENABLE eFuse is 1 and continuously polls for the USB connection. If no
activity is found on the USB OTG]1 and the watchdog timer expires, the Arm core is
reset.

NOTE
After the downloaded image is loaded, it is responsible for
managing the watchdog resets properly.

This figure shows the USB boot flow:
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START

Configure USBOTG/1, program WDOG for 32 sec timer

Poll USBOTG1

Activity
Detected

Yes

Complete USB HID enumeration

Ready for Serial < >

Yes

Figure 8-2. Serial Downloader boot flow

8.2.5 Internal Boot mode (BOOT_MODE[1:0] = 0b10)

A value of 0b10 in the BOOT_MODE(1:0] register selects the Internal Boot mode. In
this mode, the processor continues to execute the boot code from the internal boot ROM.

The boot code performs the hardware initialization, loads the program image from the
chosen boot device, performs the image validation using the HAB library (see Boot
security settings), and then jumps to an address derived from the program image. If an
error occurs during the internal boot, the boot code jumps to the Serial Downloader (see
Serial Downloader). A secure boot using the HAB is possible in all the three boot modes.

When set to the Internal Boot, the boot flow may be controlled by a combination of
eFUSE settings with an option of overriding the fuse settings using the General Purpose
I/0O (GPIO) pins. The GPIO Boot Select FUSE (BT_FUSE_SEL) determines whether the
ROM uses the GPIO pins for a selected number of configuration parameters or eFUSEs
in this mode.

i.MX 6Dual/6Quad Applications Processor Reference Manual, Rev. 6, 05/2020
NXP Semiconductors 209




A ————
Device configuration

» If BT_FUSE_SEL = 1, all boot options are controlled by the eFUSEs described in
Table 8-2.

» If BT_FUSE_SEL = 0, the specific boot configuration parameters may be set using
the GPIO pins rather than eFUSEs. The fuses that can be overridden when in this
mode are indicated in the GPIO column of Table 8-2. Table 8-3 provides the details
of the GPIO pins.

The use of the GPIO overrides is intended for development since these pads are used for
other purposes in the deployed products. NXP recommends controlling the boot
configuration by the eFUSEs in the deployed products and reserving the use of the GPIO
mode for the development and testing purposes only.

8.2.6 Boot security settings
The internal boot modes use one of three security configurations.

* Closed: This level is intended for use with shipping-secure products. All HAB
functions are executed and the security hardware is initialized (the Security
Controller or SNVS enters the Secure state), the DCD i1s processed if present, and the
program image is authenticated by the HAB before its execution. All detected errors
are logged, and the boot flow is aborted with the control being passed to the serial
downloader. At this level, the execution does not leave the internal ROM unless the
target executable image is authenticated.

e Open: This level is intended for use in non-secure products or during the
development phases of a secure product. All HAB functions are executed as for a
closed device. The security hardware is initialized (except for the SNVS which is left
in the Non-Secure state), the DCD is processed if present, and the program image is
authenticated by the HAB before its execution. All detected errors are logged, but
have no influence on the boot flow which continues as if the errors did not occur.
This configuration is useful for a secure product development because the program
image runs even if the authentication data is missing or incorrect, and the error log
can be examined to determine the cause of the authentication failure.

* Field Return: This level is intended for the parts returned from the shipped products.

8.3 Device configuration

This section describes the external inputs that control the behavior of the Boot ROM
code.
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This includes the boot device selection (SPI, EIM, NOR, SD, MMC, and so on), boot
device configuration (SD bus width, speed, and so on), and other. In general, the source
for this configuration comes from the eFUSEs embedded inside the chip. However,
certain configuration parameters can be sourced from the GPIO pins, allowing further
flexibility during the development process.

8.3.1 Boot eFUSE descriptions

This table is a comprehensive list of the configuration parameters that the ROM uses.

Table 8-2. Boot eFUSE descriptions

Fuse Config Definition GPIO'| Shipped Settings?
uratio value
n
DIR_BT_DIS OEM Disables the NXP reserved |NA 0 0—The reserved NXP modes are enabled.
modes.

1—The reserved NXP modes are disabled.
This fuse must be blown to 1 for normal
operation.

BT_FUSE_SEL OEM In the Internal Boot mode  |NA 0 If BOOT_MODE[1:0] = Ob10:

BOOT_MODE([1:0] = 10, « 0—The bits of the SBMR are

the BT_FUSE_SEL fuse : .
determines whether the overridden by the GPIO pins.

boot settings indicated by a * 1—The specific bits of the SBMR are
Yes in the GPIO column are controlled by the eFUSE settings.
controlled by the GPIO pins
or the eFUSE settings in If BOOT_MODE[1:0] = 0b00
the On-Chip OTP Controller e 0—The BOOT configuration eFuses
(OCOTP). are not programmed yet. The boot
In the Boot From Fuse flow jumps to the serial downloader.
mode BOOT_MODE[1:0] =
00, the BT_FUSE_SEL fuse e 1—The BOOT configuration eFuses
indicates whether the bit are programmed. The regular boot
configuration eFuses are flow is performed.
programmed.
SEC_CONFIG[1:0] SEC_C |Security Configuration, as  [NA 01 00—Reserved
ONFIG[ |defined in Boot security .
0]- settings O1—Qpen (allows .any.program image,
even if the authentication fails)
NXP
1x—Closed (The program image executes
SEC_C only if authenticated)
ONFIG[
1] -
OEM
FIELD_RETURN OEM Enables the NXP reserved 0—The NXP reserved modes are enabled/
modes. disabled based on the DIR_BT_DIS value.
1—The NXP reserved modes are enabled.
SRK_HASH[255:0] OEM  |256-bit hash value of the NA 0 Settings vary—used by HAB
super root key
(SRK_HASH)

Table continues on the next page...
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Table 8-2. Boot eFUSE descriptions

SD/MMC and NAND boot
modes

(continued)
Fuse Config Definition GPIO'| Shipped Settings?
uratio value
n
UNIQUE_ID[63:0] NXP Device Unique ID, 64-bit NA Unique |Settings vary—used by HAB
uiD ID
BT_MMU_DISABLE |OEM |The MMU/L1 D Cache/ Yes 0 0—MMU/L1 D Cache/PL310 is enabled by
(BOOT_CFG3|[6]) PL310 disable bit used by the ROM during the boot.
”‘ri:e";:ir'fo'\" for fast HAB 1—MMU/L1 D Cache/PL310 is disabled by
P 9 the ROM during the boot.
L1 I-Cache DISABLE |OEM |L1 | Cache disable bit used |Yes 0 0—L1 | Cache is enabled by the ROM
(BOOT_CFG3[7]) by the boot during the entire during the boot.
execution. 1—L1 | Cache is disabled by the ROM
during the boot.
BT_FREQ OEM Boot frequency selection Yes 0 0—Arm—792 MHz, DDR—528 MHz, AX|—
(BOOT_CFG3[2]) 264 MHz
1—Arm—396 MHz, DDR—352 MHz, AXI—
176 MHz
BOOT_CFG1[7:0] OEM Boot configuration 1 Yes 0 Specific to the selected boot mode
BOOT_CFG2[7:0] OEM |Boot configuration 2 Yes 0 Specific to the selected boot mode
BOOT_CFG4[6:0] OEM |Boot configuration 4 0 Specific to the selected boot mode
BOOT_CFG4[7] OEM Infinite Loop Enable atthe |Yes 0 0—Disabled
start of the boot ROM. Used
. 1—Enabled
for debugging purposes.
Ignored if the DIR_BT_DIS
is 1 and FIELD_RETURN is
0.
LPB_BOOT OEM USB Low-Power Boot No 0 00—LPB Disable
01—1 GPIO (default frequencies)
10—Divide by 2
11—Divide by 4
BT_LPB_POLARITY |OEM |USB Low-Power Boot GPIO |No 0 0—Low on the GPIO pad indicates the low-
polarity power condition.
1—High on the GPIO pad indicates the
low-power condition.
WDOG_ENABLE OEM |Watchdog reset counter No 0 0—The watchdog reset counter is disabled
enable during the serial downloader.
1—The watchdog reset counter is enabled
during the serial downloader.
MMC_DLL_DLY[6:0] |OEM uSDHC Delay Line settings |No uSDHC Delay Line settings
SRK_REVOKE[2:0] OEM SRK revocation mask No SRK revocation mask
PAD_SETTINGS OEM Override values for the No Override these 10 PAD settings:

Table continues on the next page...

« PAD_SETTINGS[0]—Slew Rate
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Table 8-2. Boot eFUSE descriptions

(continued)
Fuse Config Definition GPIO'| Shipped Settings?
uratio value
n
e PAD_SETTINGS[3:1]—Drive
Strength
e PAD_SETTINGS[5:4]—Speed
Settings
OVERRIDE_HYS_SD [OEM Overrides the HYS bit for No 0 Override the 10 PAD setting HYS to 1 for
MMC_PADS the SD pads the SD pads.
eMMC_4.4_RESET_T|OEM ROM resets the boot device |[No 0 Applicable for booting from the eMMC 4.4
O_PRE-IDLE_STATE in the pre-idle state using spec or greater version devices. The fuse
the eMMC 4.4 feature, must not be blown for the eMMC 4.3 or
CMDO with the argument lesser spec version devices.
value 0xfOfOfOf0.

1. This setting can be overridden by the GPIO settings when the BT_FUSE_SEL fuse is intact. See GPIO Boot Overrides for
the corresponding GPIO pin.
2. 0 =intact fuse and 1= blown fuse

8.3.2 GPIO boot overrides
This table provides a list of the GPIO boot overrides:

Table 8-3. GPIO override contact assignments

Package pin Direction on reset eFuse
BOOT_MODE1 Input Boot mode selection
BOOT_MODEO Input
EIM_DAO Input BOOT_CFG1[0]
EIM_DA1 Input BOOT_CFG1[1]
EIM_DA2 Input BOOT_CFG1[2]
EIM_DAS3 Input BOOT_CFG1[3]
EIM_DA4 Input BOOT_CFG1[4]
EIM_DA5 Input BOOT_CFG1[5]
EIM_DA6 Input BOOT_CFG1[6]
EIM_DA7 Input BOOT_CFG1[7]
EIM_DAS8 Input BOOT_CFG2[0]
EIM_DA9 Input BOOT_CFG2[1]
EIM_DA10 Input BOOT_CFG2[2]
EIM_DA11 Input BOOT_CFG2[3]
EIM_DA12 Input BOOT_CFG2[4]

Table continues on the next page...
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Table 8-3. GPIO override contact assignments (continued)

Package pin Direction on reset eFuse
EIM_DA13 Input BOOT_CFG2[5]
EIM_DA14 Input BOOT_CFG2[6]
EIM_DA15 Input BOOT_CFG2[7]
EIM_A16 Input BOOT_CFG3[0]
EIM_A17 Input BOOT_CFG3[1]
EIM_A18 Input BOOT_CFG3|2]
EIM_A19 Input BOOT_CFG3[3]
EIM_A20 Input BOOT_CFG3[4]
EIM_A21 Input BOOT_CFG3[5]
EIM_A22 Input BOOT_CFG3[6]
EIM_A23 Input BOOT_CFG3[7]
EIM_A24 Input BOOT_CFG4[0]
EIM_WAIT Input BOOT_CFG4[1]
EIM_LBA Input BOOT_CFG4[2]
EIM_EBO Input BOOT_CFG4[3]
EIM_EB1 Input BOOT_CFG4[4]
EIM_RW Input BOOT_CFG4[5]
EIM_EB2 Input BOOT_CFG4[6]
EIM_EB3 Input BOOT_CFG4[7]

The input pins provided are sampled at boot, and can be used to override the
corresponding eFUSE values, depending on the setting of the BT_FUSE_SEL fuse.

8.3.3 Device Configuration Data (DCD)

The DCD is the configuration information contained in the program image (external to
the ROM) that the ROM interprets to configure various on-chip peripherals. See Device
Configuration Data (DCD) for more details on DCD.

8.4 Device initialization
This section describes the details of the ROM and provides the initialization details.
This includes details on:

e The ROM memory map
* The RAM memory map
* On-chip blocks that the ROM must use or change the POR register default values
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* Clock initialization
* Enabling the MMUY/L2 cache
* Exception handling and interrupt handling

8.4.1 Internal ROM/RAM memory map
These figures show the iIROM memory map:

0x00017FFF ) 0x0093FFFF
RAM Exception Vector
Stack 0x0093FFB8
(8120 bytes)
0x0093E000
MMU Table
(24KB)
ROM Boot Strap 0x00938000
0x000000D4 OCRAM Free Area
X
Log Buffer Pointer (196KB)
0x000000D0
ROM API Vector Table
0x000000C0O
HAB API Vector Table
0x00000094
ROM Version and 0x00907000
Copyright Information
0x00000048 Reserved
. (28KB)
Reset Exception Handler
0x00000000 0x00900000
ROM Memory Map RAM Memory Map

Figure 8-3. Internal ROM and RAM memory map for i.MX 6Dual/6Quad

NOTE
If no ROM/HAB APIs are being used, the entire OCRAM
region can be used freely after the boot.

8.4.2 Boot block activation

The boot ROM affects a number of different hardware blocks which are activated and
play a vital role in the boot flow.
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The ROM configures and uses the following blocks (listed in an alphabetical order)
during the boot process. Note that the blocks actually used depend on the boot mode and
the boot device selection:

 APBH—the DMA engine to drive the GPMI module

 BCH—40-bit error correction hardware engine with the AXI bus master and a
private connection to the GPMI

* CCM—Clock Control Module

* ECSPI—Enhanced Configurable Serial Peripheral Interface

* EIM—External Interface Module used for the NOR and OneNAND devices

* 12C—I?C controller

* GPMI—NAND controller pin interface

* OCOTP_CTRL—On-Chip OTP Controller; the OCOTP contains the eFUSEs

¢ IOMUXC—I/O Multiplexer Control which allows the GPIO use to override the
eFUSE boot settings;

* [JOMUXC GPR—I/O Multiplexer Control General-Purpose Registers

* CAAM—Cryptographic Acceleration and Assurance Module

* SNVS—Secure Non-Volatile Storage

* SRC—System Reset Controller

e USB—used for the serial download of a boot device provisioning program

* USDHC—Ultra-Secure Digital Host Controller

* WDOG-1—Watchdog timer

* DTCP—Digital Transmission Content Protection

 HDCP—High-bandwidth Digital Content Protection

8.4.3 Clocks at boot time

The table below show the various clocks and their sources used by the ROM.

Table 8-4. Normal frequency clocks configuration

Clock CCM signal Source Frequency (MHz) Frequency (MHz)
BT_FREQ=0 BT_FREQ=1
System PLL pll1_sw_clk 792 792
528 MHz PLL pli2_sw_clk 528 528
480 MHz PLL pli3_sw_clk 480 480
Arm core clock  [arm_clk_root System PLL 792 396
EIM aclk_eim_slow_cl |AXI 132 132
k_root

AHB ahb_clk_root 528 MHz PLL/PFD352 132 88

IPG ipg_clk_root 528 MHz PLL/PFD352 66 44

AXI_A axi_a 528 MHz PLL/PFD352 528 352

Table continues on the next page...
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Table 8-4. Normal frequency clocks configuration (continued)

Clock CCM signal Source Frequency (MHz) Frequency (MHz)
BT_FREQ=0 BT_FREQ=1
AXI_B axi_b 528 MHz PLL/PFD352 264 176
uSB usboh3_clk_root 480 MHz PLL 60 60
USDHC usdhc1_clk_root |PFD400 198 198
usdhc2_clk_root
usdhc3_clk_root
usdhc4_clk_root
ECSPI ecspi_clk_root 480 MHz PLL 60 60
[2C per_clk_root 528 MHz PLL 66 38.3

After the reset, each Arm core has access to all peripherals. The ROM code disables the
clocks listed in the following table, except for the boot devices listed in the second

column.

Table 8-5. List of disabled clocks

Clock name

Enabled for boot device

CCGRO_APBHDMA

CCGR1_ECSPH1 ECSPI1
CCGR1_ECSPI2 ECSPI2
CCGR1_ECSPI3 ECSPI3
CCGR1_ECSPI4 ECSPI4
CCGR1_FEC

CCGR1_EPITH

CCGR1_EPIT2

CCGR2_I2C1_SERIAL 12C1
CCGR2_I2C2_SERIAL 12C2
CCGR2_I2C3_SERIAL 12C3

CCGR3_OPENVGAXICLK

CCGR4_PWM1

CCGR4_PWM2

CCGR4_PWM3

CCGR4_PWM4

CCGR5_SDMA

CCGR5_SPDIF

CCGR5_SSI1

CCGR5_SSI2

CCGR5_SSI3

CCGR5_UART

Table continues on the next page...
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Table 8-5. List of disabled clocks (continued)

Clock name Enabled for boot device
CCGR5_UART_SERIAL
CCGR6_USBOH3 USB
CCGR6_USDHCH1 USDHCH1
CCGR6_USDHC2 USDHC2
CCGR6_USDHC3 USDHC3
CCGR6_USDHC4 USDHC4
CCGR6_EIM_SLOW NOR, OneNAND

8.4.4 Enabling MMU and caches

The boot ROM includes a feature that enables the Memory Management Unit (MMU)
and the caches to improve the boot speed.

The L1 instruction cache is enabled at the start of the image download. The L1 data
cache, L2 cache, and MMU are enabled during the image authentication. When the HAB
authentication completes, the ROM disables the L1 data cache, L2 cache, and MMU.

The L1 Instruction cache, L1 data cache, L2 cache, and MMU is controlled by eFuse. By
default, these features are enabled.

Enabling the MMU when booting non-securely with SEC_CONFIG=0Open and setting
the CSF pointer in the Image Vector Table to NULL has no impact on the boot

performance. With this configuration, it is recommended to blow the
BT _MMU_DISABLE fuse.

8.4.5 Exception handling

The exception vectors located at the start of the ROM are used to map all the Arm
exceptions (except the reset exception) to a duplicate exception vector table in the
internal RAM.

During the boot phase of CPUO, the RAM vectors point to the serial downloader in the
ROM.

During the boot phase of a secondary CPU, the internal RAM vectors point to a function
that sets the error status registers (see Persistent bits), sends a wakeup error interrupt, and
performs the Wait For Interrupt instruction. The interrupt service routine of the primary
CPU must reconfigure the system and reset the secondary CPU.
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After the boot, the program image can overwrite the vectors as required. The code shown

below is used to map the ROM exception vector table to the duplicate exception vector
table in the RAM.

Mapping ROM Exception Vector Table

;; Define linker area for ROM exception vector table
AREA IROM VECTORS, CODE, READONLY

LDR PC, Reset Addr
LDR PC, Undefined Addr
LDR PC, SWI Addr
LDR PC, Prefetch Addr
LDR PC, Abort Addr
NOP ; Reserved vector
LDR PC, IRQ Addr
LDR PC, FIQ Addr
;; Define exception vector table
Reset Addr DCD start address
Undefined Addr DCD iRAM Undefined Handler
SWI_Addr DCD iRAM SWI Handler
Prefetch Addr DCD iRAM_Prefetch Handler
Abort Addr DCD iRAM Abort Handler

DCD 0 ; Reserved vector
IRQ Addr DCD iRAM IRQ Handler
FIQ Addr DCD iRAM_FIQ Handler

start address DCD start ;reset handler vector

8.4.6 Interrupt handling during boot

No special interrupt-handling routines are required during the boot process. The
interrupts are disabled during the boot ROM execution and may be enabled in a later boot
stage.

8.4.7 Persistent bits

Some modes of the boot ROM require the registers that keep their values after a warm
reset. The SRC General-Purpose registers are used for this purpose.

See this table for persistent bits list and description:

Table 8-6. Persistent bits

Bit name Bit location Description

PERSIST_SECONDARY_BOOT SRC_GPR10[30] This bit identifies which image must be used—
primary and secondary. Used only for the boot
modes that support redundant boot.

PERSIST_BLOCK_REWRITE SRC_GPR10[29] This bit is used as a warning. It identifies that there
are errors in the NAND blocks that hold the
application image.

Table continues on the next page...
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Table 8-6. Persistent bits (continued)

Bit name

Bit location

Description

See NAND flash for more details.

PERSISTENT_ENTRYO0[31:0]

SRC_GPR1[31:0]

Holds the entry function for the CPUO to wake up
from the low-power mode.

PERSISTENT_ARGO[31:0]

SRC_GPR2[31:0]

Holds the argument of entry function for the CPUO
to wake up from the low-power mode.

PERSIST_OVERRIDE_SBMR1

SRC_GPR10[28]

This bit instructs the ROM code to use the
SRC_GPRO register as if it is the SBMR1. This
allows the software to override the fuse bits and
boot from an alternative boot source. This feature
is vaild for a WDOG time-out reset only, and can
be disabled if the DIR_BT_DIS fuse is blown.

PERSIST_SBMR1_VALUE

SRC_GPR9

The value to override the SBMR1.

PERSISTENT_ENTRY1[31:0]

SRC_GPR3[31:0]

Holds the entry function for the CPU1 to wake up
from the low-power mode.

PERSISTENT_ARG1[31:0]

SRC_GPR4[31:0]

Holds the argument of the entry function for the
CPU1 to wake up from the low-power mode.

PERSISTENT_ENTRY2[31:0]

SRC_GPR5[31:0]

Holds the entry function for the CPU2 (i.MX 6Quad
only).

PERSISTENT_ARG?2[31:0]

SRC_GPR6[31:0]

Holds the argument of the entry function for the
CPU2 (i.MX 6Quad only).

PERSISTENT_ENTRY3[31:0]

SRC_GPR7[31:0]

Holds the entry function for the CPUS3 (i.MX 6Quad
only).

PERSISTENT_ARG3[31:0]

SRC_GPR8[31:0]

Holds the argument of the entry function for the
CPU3 (i.MX 6Quad only).

CPU3_ERROR_STATUS

SRC_GPR10[27]

CPUS error status bit (i.MX 6Quad only)

CPU2_ERROR_STATUS

SRC_GPR10[26]

CPU2 error status bit (i.MX 6Quad only)

CPU1_ERROR_STATUS

SRC_GPR10[25]

CPU1 error status bit

8.5 Boot devices (internal boot)

The chip supports these boot flash devices:
* NOR flash with the External Interface Module (EIM), located on CS0O, 16-bit bus

width.

* OneNAND flash with the EIM interface, located on CSO, 16-bits bus width.

 Raw NAND (MLC and SLC), and Toggle-mode NAND flash through GPMI-2
interface. Page sizes of 2 KB, 4 KB, and 8 KB. The bus widths of 8-bit with 2
through 40-bit BCH hardware ECC (Error Correction) are supported.

* SD/MMC/eSD/SDXC/eMMC4.4 via USDHC interface, supporting high capacity

cards.
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« EEPROM boot via SPI (serial flash) and I>C (via ECSPI and I2C blocks
respectively).
e Serial ATA (SATA) boot via the SATA interface.

The selection of the external boot device type is controlled by the BOOT_CFG1[7:4]
eFUSE:s. See this table for more details:

Table 8-7. Boot device selection

BOOT_CFG1[7:4] Boot device
0000 NOR/OneNAND (EIM)
0001 Reserved
0010 SSD/Hard Disk

(SATA)

0011 Serial ROM (I2C/SPI)
010x SD/eSD/SDXC
011x MMC/eMMC
1xxx Raw NAND

8.5.1 NOR flash/OneNAND using EIM interface

The External Interface Module (EIM) works in the asynchronous mode, and supports
either muxed, Address/Data, or non-muxed schemes, based on the fuse settings.

Table 8-8. EIM boot eFUSE descriptions

Fuse Config Definition GPIO'| Shipped Settings
value
BOOT_CFG1[7:4] OEM Boot device selection Yes 0000 0000—boot from the EIM interface
BOOT_CFG1[3] OEM NOR/OneNAND selection |Yes 0 0—NOR
1—OneNAND
BOOT_CFG2[7:6] OEM Muxing scheme Yes 00 00—muxed, 16-bit data (low half)
interface
01—not muxed, 16-bit data (high half)
interface

10—not muxed, 16-bit data (low half)
interface

11—reserved
BOOT_CFG2[5:4] OEM OneNAND page size Yes 00 00—1 KB
01—2 KB
10—4 KB

11—reserved
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1. This setting can be overridden by the GPIO settings when the BT_FUSE_SEL fuse is intact. See GPIO Boot Overrides for
the corresponding GPIO pin.

8.5.1.1 NOR flash boot operation

Booting from the NOR flash is supported via the EIM interface. The ROM reads the
Image Vector Table and Boot Data structures to determine if the image can be executed
directly from the EIM address space or copied to another memory.

The start field of the Boot Data Structure specifies the final location of the image (see
Image Vector Table and Boot Data).

8.5.1.2 OneNAND flash boot operation

At system power-up, the OneNAND device automatically copies the Initial Load Region
of 1 KB from the start of the flash array (sector 0 and sector 1, page 0, block 0) to its
Boot RAM (OneNAND's internal RAM).

NOTE
The OneNAND boot RAM memory containing the Initial 1-KB
Load Region must contain the IVT, DCD, and the Boot Data
structures.

Next, the ROM processes the DCD and then proceeds to copy the program image
contents to the application destination pointer (located in the start entry of the Boot Data
(see Image Vector Table and Boot Data). The ROM determines the size of the program
image by the length specified by the size entry in the Boot Data structure (see Image
Vector Table and Boot Data). A failure in loading data from the OneNAND device for
any reason forces the chip to enter the Serial Downloader. Otherwise, the booting from
the OneNAND device continues.

This figure illustrates the layout of the program image on the OneNAND boot device:

Initial Load Region 1 Kbyte
- Boot Data beginning at
Block-0

Remainder of Image

Figure 8-4. Program image layout on the OneNAND flash device
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Before accessing the OneNAND device, the chip waits approximately 500 us after the
Power-On Reset. This delay is required for the OneNAND device to become ready. After
this initial 500 ps delay, it can take additional 70 ps for the OneNAND device to load the
Initial Load Region of 1 KB into its boot RAM. The chip polls the OneNAND device
Interrupt Status Register to confirm that the first 1 KB was loaded to the OneNAND boot
RAM before continuing with the boot flow.

8.5.1.3 IOMUX configuration for EIM devices
The EIM interface uses the dedicated contacts on the IC.

The contacts assigned to the data signals used by the EIM are shown in this table:
Table 8-9. EIM IOMUX pin configuration

Signal A/D16 A+DH A+DL
(Muxed, 16-bit data low half | (Not muxed, 16-bit data high (Not muxed, 16-bit data low

interface) half interface) half interface)

DATAO EIM_DAQ.alt0 EIM_D16.alt0 CSI0O_DATA_EN.alt1

DATA1 EIM_DA1.alt0 EIM_D17.alt0 CSI0_VSYNC.alt1

DATA2 EIM_DA2.alt0 EIM_D18.alt0 CSI0_DAT4.alt1

DATA3 EIM_DA3.alt0 EIM_D19.alt0 CSI0_DATS5.altt

DATA4 EIM_DA4.alt0 EIM_D20.alt0 CSI0_DATS6.alt1

DATA5 EIM_DAS5.alt0 EIM_D21.alt0 CSI0_DAT7.alt1

DATA6 EIM_DA6.alt0 EIM_D22.alt0 CSI0_DATS.alt1

DATA?7 EIM_DA?7.alt0 EIM_D23.alt0 CSI0_DAT9.alt1

DATAS EIM_DAS8.alt0 EIM_D24.alt0 CSI0_DAT12.alt1

DATA9 EIM_DA9.alt0 EIM_D25.alt0 CSI0_DAT13.alt1

DATA10 EIM_DA10.alt0 EIM_D26.alt0 CSI0_DAT14 alt1

DATAM EIM_DA11.alt0 EIM_D27.alt0 CSI0_DAT15.alt1

DATA12 EIM_DA12.alt0 EIM_D28.alt0 CSI0_DAT16.alt1

DATA13 EIM_DA13.alt0 EIM_D29.alt0 CSI0_DAT17.alt1

DATA14 EIM_DA14.alt0 EIM_D30.alt0 CSI0_DAT18.alt1

DATA15 EIM_DA15.alt0 EIM_D31.alt0 CSI0_DAT19.alt1

ADDRO EIM_DAO.alt0

ADDR1 EIM_DA1.alt0

ADDR2 EIM_DAZ2.alt0

ADDR3 EIM_DA3.alt0

ADDR4 EIM_DAA4.alt0

ADDR5 EIM_DA5.alt0

ADDR6 EIM_DA6.alt0

ADDR?7 EIM_DA7.alt0

Table continues on the next page...
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Table 8-9. EIM IOMUX pin configuration (continued)

Signal A/D16 A+DH A+DL
(Muxed, 16-bit data low half (Not muxed, 16-bit data high (Not muxed, 16-bit data low
interface) half interface) half interface)
ADDRS8 EIM_DAS8.alt0
ADDR9 EIM_DA9.alt0
ADDR10 EIM_DA10.alt0
ADDR11 EIM_DA11.alt0
ADDR12 EIM_DA12.alt0
ADDR13 EIM_DA13.alt0
ADDR14 EIM_DA14.alt0
ADDR15 EIM_DA15.alt0

8.5.2 NAND flash

The boot ROM supports a number of MLC/SLC NAND flash devices from different
vendors and LBA NAND flash devices. The Error Correction and Control (ECC)
subblock (BCH) is used to detect the errors.

8.5.2.1

NAND eFUSE configuration

The boot ROM determines the configuration of the external NAND flash by parameters,
either provided by the eFUSE, or sampled on the GPIO pins during boot. See Table 8-10

for parameters details.

NOTE
BOOT_CFGx sampled on the GPIO pins depends on the
BT_FUSE_SEL setting. See Boot Fusemap for details.

NOTE
For BOOT_CFG[3:2], although ROM always boots from
CSO_B, for multiple chip selects, such as some NAND chips
which consist of multi CS. This fuse must be burned correctly.
The number of devices means the number of chip selects.

Table 8-10. NAND boot eFUSE descriptions

Fuse Config

Definition

GPIO! | Shipped

value

Settings

BOOT_CFG1[7] OEM

Boot device selection

Yes 0

1—boot from the NAND
Interface

Table continues on the next page...
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Table 8-10. NAND boot eFUSE descriptions (continued)

Fuse Config Definition GPIO' | Shipped Settings
value
BOOT_CFG1[5] OEM BT_TOGGLEMODE Yes 0 0—raw NAND
1—toggle mode NAND
BOOT_CFG1[4] OEM Override pad settings Yes 0 0—use the default values
1—use the PAD_SETTINGS
values
BOOT_CFG1[3:2] OEM Number of devices Yes 00 00—1 device
01—2 device
10—4 device
11—Reserved
BOOT_CFG1[1:0] OEM Row address cycles Yes 00 00—3
01—2
10—4
11—5
BOOT_CFG2[7:5] OEM Toggle mode 33 MHz Yes 000 000—16 GPMICLK cycles

preamble delay, read latency 001—1 GPMICLK cycles

010—2 GPMICLK cycles
011—3 GPMICLK cycles
100—4 GPMICLK cycles
101—5 GPMICLK cycles
110—6 GPMICLK cycles

111—7 GPMICLK cycles
BOOT_CFG2[4:3] OEM Boot search count Yes 00 00—2

01—2

10—4

11—8
BOOT_CFG2[2:1] OEM Pages in block Yes 00 00—128

01—64

10—32

11—256
BOOT_CFG2[0] OEM Reset time Yes 0 0—12ms

1—22 ms (LBA NAND)

1. The setting can be overridden by the GPIO settings when the BT_FUSE_SEL fuse is intact. See Table 3 for the
corresponding GPIO pin.

8.5.2.2 NAND flash boot flow and Boot Control Blocks (BCB)

There are two BCB data structures:
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* FCB

* DBBT

As a part of the NAND media initialization, the ROM driver uses safe NAND timings to
search for the Firmware Configuration Block (FCB) that contains the optimum NAND
timings, the page address of the Discovered Bad Block Table (DBBT) Search Area, and
the start page address of the primary and secondary firmware.

The hardware ECC level to use is embedded inside the FCB block. The FCB data
structure is also protected using the ECC. The driver reads raw 2112 bytes of the first
sector and runs through the software ECC engine that determines whether the FCB data is
valid or not.

If the FCB is found, the optimum NAND timings are loaded for further reads. If the ECC
fails, or the fingerprints do not match, the Block Search state machine increments the
page number to the Search Stride number of pages to read for the next BCB until the
SearchCount pages have been read.

If the search fails to find a valid FCB, the NAND driver responds with an error and the
boot ROM enters the serial download mode.

The FCB contains the page address of the DBBT Search Area, and the page address for
primary and secondary boot images. The DBBT is searched in the DBBT Search Area,
just like the FCB is searched. After the FCB is read, the DBBT is loaded, and the primary
or secondary boot image is loaded using the starting page address from the FCB.

This figure shows the state diagram of the FCB search:
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START

4

Current Page =0,
Search Stride = Stride Size Fuse Value,
Search Count= Boot Search Count Fuse Value

A

Read 4K, ReadCount++

Chapter 8 System Boot

A

Current Page += Search
Stride

YES

A

Read Count<

Is Valid FCB? N Search Count

YES NO

Recovery Devicd
NCB Found Serial Loader

Figure 8-5. FCB search flow

When the FCB is found, the boot ROM searches for the Discovered Bad Blocks Table
(DBBT). If the DBBT Search Area is 0 in the FCB, the ROM assumes that there are no
bad blocks on the NAND device boot area. See this figure for the DBBT search flow:
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START

Current Page= DBBT Start Page
Search Stride= Stride Size Fuse Valug
Search Count=4

A

Read 4K, ReadCountr+ |«

Current Page += Search
Stride

YES

Y

Read Count <

Is Valid DBBT? N Search Count

YES

:

DBBT Found, Copy to IRAM

A 4
DBBT Found DBBT Not Found

Figure 8-6. DBBT search flow

The BCB search and load function also monitors the ECC correction threshold and sets
the PERSIST_BLOCK_REWRITE persistent bit if the threshold exceeds the maximum
ECC correction ability.

If there is a page with a number of errors higher than ECC can correct during the primary
image read, the boot ROM turns on the PERSIST_SECONDARY_BOOQOT bit and
performs the software reset (After the software reset, the secondary image is used).
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If there is a page with number of errors higher than ECC can correct during secondary
image read, the boot ROM goes to the serial loader.

8.5.2.3 Firmware configuration block

The FCB is the first sector in the first good block. The FCB must be present at each
search stride of the search area.

The search area contains copies of the FCB at each stride distance, so, in case the first
NAND block becomes corrupted, the ROM finds its copy in the next NAND block. The
search area must span over at least two NAND blocks. The location information for the
DBBT search area, FW1, and FW2 are all specified in the FCB. This table shows the
flash control block structure:

Table 8-11.

Flash control block structure

Name

Start byte

Size in bytes

Description

Reserved

Reserved for Fingerprint #1(Checksum)

FingerPrint

32-bit word with a value of 0x20424346, in ascii
IIFCBII

Version

32-bit version number; this version of FCB is
0x00000001

m_NANDTiming

12

8 B of data for eight NAND timing parameters

from the NAND datasheet. The eight
parameters are:

m_NandTiming[O]=data_setup,
m_NandTiming[1]=data_hold,
m_NandTiming[2]=address_setup,
m_NandTiming[3]=dsample_time,
m_NandTiming[4]=nand_timing_state,
m_NandTiming[5]=REA,
m_NandTiming[6]=RLOH,
m_NandTiming[7]=RHOH.

The ROM only uses the first four parameters,
but the FCB provides space for other four
parameters to be used by the bootloader or
other applications.

PageDataSize

20

The number of bytes of data in a page.
Typically, this is 2048 bytes for 2112 bytes
page size or 4096 bytes for 4314/4224 bytes
page size or 8192 for 8568 bytes page size.

TotalPageSize

24

The total number of bytes in a page. Typically,
2112 for 2-KB page or 4224 or 4314 for 4-KB
page or 8568 for 8-KB page.

Table continues on the next page...
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Table 8-11. Flash control block structure (continued)

Name Start byte Size in bytes Description

SectorsPerBlock 28 4 The number of pages per block. Typically 64 or
128 or depending on the NAND device type.

NumberOfNANDs 32 4 Not used by ROM

TotallnternalDie 36 4 Not used by ROM

CellType 40 4 Not used by ROM

EccBlockNEccType 44 4 Value from 0 to 16 is used to set the BCH Error
Corrrection level 0, 2, 4, .. or 40 for Block BN of
ECC page, used in configuring the BCH40
page layout registers.

EccBlock0Size 48 4 Size of block B0 used in configuring the BCH40
page-layout registers.

EccBlockNSize 52 4 Size of block BN used in configuring the
BCH40 page-layout registers.

EccBlockOEccType 56 4 Value from 0 to 16 used to set the BCH Error
Corrrection level 0, 2, 4, .. or 40 for Block BN of
ECC page, used in configuring the BCH40
page layout registers.

MetadataBytes 60 4 Size of metadata bytes used in configuring the
BCH40 page-layout registers.

NumEccBlocksPerPage 64 4 Number of the ECC blocks BN not including
BO. This value is used in configuring the
BCH40 page-layout registers.

EccBlockNEccLevelSDK 68 4 Not used by ROM

EccBlock0SizeSDK 72 4 Not used by ROM

EccBlockNSizeSDK 76 4 Not used by ROM

EccBlockOEccLevelSDK 80 4 Not used by ROM

NumEccBlocksPerPageSDK 84 4 Not used by ROM

MetadataBytesSDK 88 4 Not used by ROM

EraseThreshold 92 4 Not used by ROM

Firmware1_startingPage 104 4 Page number address where the first copy of
bootable firmware is located.

Firmware2_startingPage 108 4 Page number address where the second copy
of bootable firmware is located.

PagesInFirmware1 112 Size of the first copy of firmware in pages.

PagesInFirmware2 116 Size of the second copy of firmware in pages.

DBBTSearchAreaStartAddress |120 Page address for the bad block table search
area.

BadBlockMarkerByte 124 4 This is an input offset in the BCH page for the

ROM to swap with the first byte of metadata
after reading a page using the BCH40. The
ROM supports the restoration of manufacturer-
marked bad block markers in the page and this
offset is the bad block marker offset location.

Table continues on the next page...
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Table 8-11. Flash control block structure (continued)

Name

Start byte

Size in bytes

Description

BadBlockMarkerStartBit

128

This is an input bit offset in the
BadBlockMarkerByte for the ROM to use when
swapping eight bits with the first byte of
metadata.

BBMarkerPhysicalOffset

132

This is the offset where the manufacturer
leaves the bad block marker on a page.

BCHType

136

0 for BCH20 and 1 for BCH40. The chip is
backwards compatible to BCH20 and this field
tells the ROM to use the BCH20 or BCH40
block.

TMTiming2_ReadLatency

140

Toggle mode NAND timing parameter read
latency, the ROM uses this value to configure
the timing2 register of the GPMI.

TMTiming2_PreambleDelay

144

Toggle mode NAND timing parameter
Preamble Delay. The ROM uses this value to
configure the timing2 register of the GPMI.

TMTiming2_CEDelay

148

Toggle mode NAND timing parameter CE
Delay. The ROM uses this value to configure
the timing2 register of the GPMI.

TMTiming2_PostambleDelay

152

Toggle mode NAND timing parameter
Postamble Delay. The ROM uses this value to
configure the timing2 register of the GPMI.

TMTiming2_CmdAddPause

156

Toggle mode NAND timing parameter Cmd
Add Pause. The ROM uses this value to
configure the timing2 register of the GPMI.

TMTiming2_DataPause

160

Toggle mode NAND timing parameter Data
Pause. The ROM uses this value to configure
the timing2 register of the GPMI.

TMSpeed

164

This is the toggle mode speed for the ROM to
configure the gpmi clock. 0 for 33 MHz, 1 for 40
MHz, and 2 for 66 MHz.

TMTiming1_BusyTimeout

168

Toggle mode NAND timing parameter Busy
Timeout. The ROM uses this value to configure
the timing1 register of the GPMI.

DISBBM

172

If 0, the ROM swaps the BadBlockMarkerByte
with metadata[0] after reading a page using the
BCHA40. If the value is 1, the ROM does not
swap.

BBMark_spare_offset

176

The offset in the metadata place which stores
the data in the bad block marker place.

Onfi_sync_enable

180

Enable the Onfi nand sync mode support.

Onfi_sync_speed

184

Speed for the Onfi nand sync mode:

0-24 MHz, 1 - 33 MHz, 2 - 40 MHz, 3 - 50
MHz, 4 - 66 MHz, 5 - 80 MHz, 6 - 100 MHz, 7 -
133 MHz, 8 - 160 MHz, 9 - 200 MHz

Table continues on the next page...
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Table 8-11. Flash control block structure (continued)

Name Start byte Size in bytes Description

Onfi_syncNANDData 188 28 The parameters for the Onfi nand sync mode
timing. They are read latency, ce_delay,
preamble_delay, postamble_delay,
cmdadd_pause, data_pause, and
busy_timeout.

DISBB_Search 216 4 Disable the bad block search function when
reading the firmware, only using DBBT.

8.5.2.4 Discovered Bad Block Table (DBBT)
See this table for the DBBT format:
Table 8-12. DBBT structure

Name Start byte Size in bytes Description

reserved 0 4 .

FingerPrint 4 4 32-bit word with a value of 0x44424254,in
ascii "DBBT"

Version 8 4 32-bit version number; this version of
DBBT is 0x00000001

reserved 12 4 -

DBBT_NUM_OF_PAGES 16 4 Size of the DBBT in pages

reserved 20 4*PageSize-20 -

reserved 4*PageSize 4 -

Number of Entries 4*PageSize + 4 4 Number of bad blocks

Bad Block Number 4*PageSize + 8 4 First bad block number

Bad Block Number 4*PageSize + 12 4 Second bad block number

- - - Next bad block number

Last bad block number - - Last bad block number

8.5.2.5 Bad block handling in ROM

During the firmware boot, at the block boundary, the Bad Block table is searched for a
match to the next block.

If no match is found, the next block can be loaded. If a match is found, the block must be
skipped and the next block checked.
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If the Bad Block table start page is null, check the manufactory made Bad Block marker.
The location of the Bad Block maker is at the first three or last three pages in every block
of the NAND flash. The NAND manufacturers normally use one byte in the spare area of
certain pages within a block to mark that a block is bad or not. A value of OxFF means
good block, non-FF means bad block.

To preserve the BI (bad block information), the flash updater or gang programmer
applications must swap the Bad Block Information (BI) data to byte O of the metadata
area for every page before programming the NAND flash. When the ROM loads the
firmware, it copies back the value at metadata[0] to the BI offset in the page data. This
figure shows how the factory bad block marker is preserved:

Bad block information at
column address 2048

: 64B
2 KB Main area Ispare

l 512 main parity| 512 main |parity] 512 main parity | 512 mainl parity

meta

data Bad block information at

fourth block of data area

Swap byte
Figure 8-7. Factory bad block marker preservation

In the FCB structure, there are two elements (m_u32BadBlockMarkerByte and
m_u32BadBlockMarkerStartBit) to indicate the byte and bit place in the page data that
the manufacturer marked the bad block marker.

8.5.2.6 Toggle mode DDR NAND boot

If the BT_TOGGLEMODE efuse is blown, the ROM does the following to boot from the
Samsung's toggle mode DDR NAND.

8.5.2.6.1 GPMI and BCH clocks configuration
The ROM sets the clock source and the dividers in the CCM registers.
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If the BOOT_CFG1[5] is set (toggle mode), the GPMI/BCH CLK source is PLL2PFD4,
and running at 66 MHz, otherwise the GPMI/ BCH CLK souce is PLL3, running at 24
MHz. The ROM sets the default values to timing0, timing1, and timing2 gpmi registers
for 24 MHz clock speed. It uses the BOOT_CFG2[7:5] fuse to configure the GPMI
timing?2 register parameters preamble delay and read latency. The default value for these
parameters is 2 when the fuses are not blown.

The default timing parameter values used by the ROM for the toggle-mode device are:

* Timing0.ADDRESS_SETUP =5

* Timing0.DATA_SETUP =10

* Timing0.DATA_HOLD =10

* Timingl . DEVICE_BUSY_TIMEOUT =0 x 500

* Timing2. READ_LATENCY = BOOT_CFG2[7:5] if blown, otherwise 2

* Timing2.CE_DELAY =2

* Timing2. PREAMBLE_DELAY = BOOT_CFG2[7:5] if blown, otherwise 2
* Timing2. POSTAMBLE_DELAY =3

* Timing2. CMDADD_PAUSE =4

* Timing2. DATA_PAUSE =6

The default timing parameters can be overriden by the TMTiming2_ReadLatency,
TMTiming2_PreambleDelay, TMTiming2_CEDelay, TMTiming2_PostambleDelay,
TMTiming2_CmdAddPause, and TMTiming2_DataPause parameters of the FCB.

8.5.2.6.2 Setup DMA for DDR transfers

In the DMA descriptors, the GPMI is configured to read the page data at a double data
rate, the word length is set to 16, and the transfer count to a half of the page size.

8.5.2.6.3 Reconfigure timing and speed using values in FCB

After reading the FCB page with the GPMI set to default timings and a speed of 33 MHz,
the ROM reconfigures the CCM dividers to run the gpmi/bch clks to a desired speed
specified in the FCB for the rest of the boot process. The GPMI timing registers are also
reconfigured to the values specified in the FCB.

The GPMI speed can be configured using the FCB parameter TMSpeed:
* 0—24 MHz
* 1—33 MHz
e 2—40 MHz
* 3—50 MHz
* 4—66 MHz
e 5—80 MHz
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 6—100 MHz
e 7—133 MHz
 8—160 MHz
 9—200 MHz

The GPMI timing0 register fields data_setup, data_hold, and address_setup are set to the
values specified for the data_setup and data_hold and address_setup in the FCB member
m_NANDTiming.

The GPMI timing . DEVICE_BUSY_TIMEOUT is set to the value specified in the FCB
member TMTiming1_BusyTimeout.

The GPMI timing?2 register values are set using the FCB members
TMTiming2. READ_LATENCY, CE_DELAY, PREAMBLE_DELAY,
POSTAMBLE_DELAY, CMDADD_PAUSE, and DATA_PAUSE.

8.5.2.7 Typical NAND page organization

8.5.2.7.1 BCH ECC page organization

The first data block is called block O and the rest of the blocks are called block N. A
separate ECC level scan is used for block 0 and block N.

The metadata bytes must be located at the beginning of a page, starting at byte 0,
followed by the data block 0, the ECC bytes for data block 0, the block 1 and its ECC
bytes, and so on, up until the N data blocks. The ECC level for the block 0 can be
different from the ECC level for the rest of the blocks.

For the NAND boot with page-size restrictions and the data block size restricted to 512
B, only few combinations of the ECC for block 0 and block N are possible.

This figure shows the valid layout for 2112-byte sized page.

BlockO Block1 Block2 Block3
M 512 bytes EccB0O 512 bytes EccBN 512 bytes EccBN| 512 bytes EccBN

Figure 8-8. Valid layout for 2112-byte sized page

The example below is for 13 bits of parity (GF13). The number of ECC bits required for
a data block is calculated using the (ECC_Correction_Level * 13) bits.

i.MX 6Dual/6Quad Applications Processor Reference Manual, Rev. 6, 05/2020
NXP Semiconductors 235




Boot devices (internal boot)

In the above layout, the ECC size for EccBO and EccBN must be selected to not exceed a
total page size of 2112 bytes. The EccBO and EccBN can be one of the 2, 4, 6, 8, 10, 12,
14, 16, 18, and 20 bits on the ECC correction level. The total bytes are:

[M + (data_block_size x 4) + ([EccBO + (EccBN x 3)] x 13) / 8] <=2112;
M = metadata bytes and data_block_size is 512.

There are four data blocks of 512 bytes each in a page of 2-KB page sized NAND. The
values of EccB0O and EccBN must be such that the above calculation does not result in a
value greater than 2112 bytes.

Block0 Block1 Block2 Block3
M 512 bytes EccBO 512 bytes EccBN 512 bytes EccBN 512 bytes EccBN

Block4 Block5 Block6 Block7
512 bytes EccBN 512 bytes EccBN 512 bytes EccBN 512 bytes EccBN

Figure 8-9. Valid layout for 4-KB sized page

Different NAND manufacturers have different sizes for a 4-KB page; 4314 bytes is
typical.

[M + (data_block_size x 8) + ([EccBO + (EccBN x 7)] x 13) / 8] <= 4314,
M= metadata bytes and data_block_size is 512.

There are eight data blocks of 512 bytes each in a page of a 4-KB page sized NAND. The
values of the EccBO and EccBN must be such that the above calculation does not result in
a value greater than the size of a page in a 4-KB page NAND.

8.5.2.7.2 Metadata

The number of bytes used for the metadata is specified in the FCB. The metadata for the

BCH encoded pages is placed at the beginning of a page. The ROM only cares about the

first byte of metadata to swap it with a bad block marker byte in the page data after each

page read; it is important to have at least one byte for the metadata bytes field in the FCB
data structure.
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8.5.2.8 IOMUX configuration for NAND

The following table shows the RawNAND IOMUX pin configuration. The NAND boot
is only supported on chip select 0.

Table 8-13. NAND IOMUX pin configuration

Signal Pad name

CLE NANDF_CLE.alt0
ALE NANDF_ALE.alt0
WPN NANDF_WP_B.alt0
RD_N SD4_CMD.alt1
WRN SD4_CLK.alt1
READYO NANDF_RBO.alt0
DQs SD4_DATO.alt2
CEON NANDF_CS0.alt0
CE1N NANDF_CS1.alt0
CE2N NANDF_CS2.alt0
CE3N NANDF_CS3.alt0
DO NANDF_DO.alt0
D1 NANDF_D1.alt0
D2 NANDF_D2.alt0
D3 NANDF_D3.alt0
D4 NANDF_D4.alt0
D5 NANDF_D5.alt0
D6 NANDF_D6.alt0
D7 NANDF_D?7.alt0

8.5.3 Expansion device
The ROM supports booting from the MMC/eMMC and SD/eSD compliant devices.

8.5.3.1 Expansion device eFUSE configuration

The SD/MMC/eSD/eMMC/SDXC boot can be performed using either the USDHC ports,
based on the setting of the BOOT_CFG2[4:3] (Port Select) fuse or it is associated to the
GPIO input value at the boot.

All USDHC ports support the eMMC4.3 and eMMC4.4 fast boot. See this table for
details:
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Table 8-14. USDHC boot eFUSE descriptions

Fuse Config Definition GPIO' | Shipped Settings
value

BOOT_CFG1[7:6] OEM Boot device selection Yes 00 01 - Boot from the USDHC interfaces
BOOT_CFG1[5] OEM SD/MMC selection Yes 0 0 - SD/eSD/SDXC

1 - MMC/eMMC
BOOT_CFG1[4] OEM Fast boot support Yes 0 0 - Normal boot

1 - Fast boot
BOOT_CFG1[3:2] OEM SD/MMC speed mode Yes 00 MMC

0 - High-speed mode

1 - Normal-speed mode
SD

00 - Normal (SDR12)

01 - High (SDR25)

10 - SDR50

11 - SDR104
BOOT_CFG1[1] OEM SD power cycle enable/ Yes 0 MMC

eMMC reset enable 0 - eMMC reset disabled

1 - eMMC reset enabled via the
SD_RST pad (on USDHC3 and
USDHC4 only)

SD

0 - No power cycle

1 - Power cycle enabled via the
SD_RST pad (on USDHC3 and

USDHC4 only)
BOOT_CFG1[0] OEM SD loopback clock source |Yes 0 0 - Through the SD pad
sel (for SDR50 and 1 - Direct
SDR104 only)
BOOT_CFG2[7:5] OEM Bus width/SD calibration Yes 000 SD/eSD/SDXC (BOOT_CFG1[5]=0)
step Bus width
xx0 - 1-bit
xx1 - 4-bit

SD calibration step

00x - 1 delay cells

01x - 1 delay cells

10x - 2 delay cells

11x - 3 delay cells

MMC/eMMC (BOOT_CFG1[5]=1)
000 - 1-bit

001 - 4-bit

010 - 8-bit

Table continues on the next page...
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Table 8-14. USDHC boot eFUSE descriptions
(continued)

Fuse Config Definition GPIO' | Shipped Settings
value

101 - 4-bit DDR (MMC 4.4)
110 - 8-bit DDR (MMC 4.4)

Else - reserved

BOOT_CFG2[4:3] OEM Port select Yes 00 00 - USDHC-1

01 - USDHC-2

10 - USDHC-3

11 - USDHC-4
BOOT_CFG2[2] OEM Boot frequencies Yes 0 0 - Boot ROM default

1 - Apply value per fuse field
MMC_DLL_DLY[6:0]

BOOT_CFG2[1] OEM Boot acknowledge disable/ |Yes 0 MMC
pull down during power 0 - Boot acknowledge enabled
cycle enable
1 - Boot acknowledge disabled
SD
0 - Use default SD pad settings during
the power cycle
1 - Set pull-down on SD pads during
the power cycle (used only if "SD
Power Cycle Enable" is enabled)
BOOT_CFG2[0] OEM Override pad settings Yes 0 0 - Use default values
1 - Use PAD_SETTINGS values
MMC_DLL_DLY[6:0] OEM MMC DLL value/UHSI No 0000000 |MMC DLL value/UHSI calibration start
calibaration start value value

1. The setting can be overridden by the GPIO settings when the BT_FUSE_SEL fuse is intact. See GPIO boot overrides for
the corresponding GPIO pin.

The boot code supports these standards:

MMCv4.4 or less

eMMCv4.4 or less

SDv2.0 or less

eSDv2.10 rev-0.9, with or without FAST BOOT
SDXCv3.0

The MMC/SD/eSD/SDXC/eMMC can be connected to any of the USDHC blocks and
can be booted by copying 4 KB of data from the MMC/SD/eSD/eMMC device to the
internal RAM. After checking the Image Vector Table header value (0xD1) from
program image, the ROM code performs a DCD check. After a successful DCD
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extraction, the ROM code extracts from the Boot Data Structure the destination pointer
and length of image to be copied to the RAM device from where the code execution

occurs.

The maximum image size to load into the SD/MMC boot is 32 MB. This is due to a
limited number of uSDHC ADMA Buffer Descriptors allocated by the ROM.

NOTE

The initial 4 KB of the program image must contain the IVT,
DCD, and the Boot Data structures.

Table 8-15. SD/MMC frequencies

SD |MMC MMC (DDR mode)
Identification (KHz) 347.22
Normal-speed mode (MHz) 25 20 25
High-speed mode (MHz) 50 40 50
UHSI SDR50 (MHz) 100
UHSI SDR104 (MHz) 200

NOTE

The boot ROM code reads the application image length and the
application destination pointer from the image.

8.5.3.2 MMC and eMMC boot

This table provides the MMC and eMMC boot details.
Table 8-16. MMC and eMMC boot details

Normal boot mode

During the initialization (normal boot mode), the MMC
frequency is set to 347.22 KHz. When the MMC card enters
the identification portion of the initialization, the voltage
validation is performed, and the ROM boot code checks the
high-voltage settings and the card capacity. The ROM boot
code supports both the high-capacity and low-capacity MMC/
eMMC cards. After the initialization phase is complete, the
ROM boot code switches to a higher frequency (20 MHz in
the normal boot mode or 40 MHz in the high-speed mode).
The eMMC is also interfaced via the USDHC and follows the
same flow as the MMC.

The boot partition can be selected for an MMC4.x card after
the card initialization is complete. The ROM code reads the
BOOT_PARTITION_ENABLE field in the Ext_CSD[179] to get
the boot partition to be set. If there is no boot partition
mentioned in the BOOT_PARTITION_ENABLE field or the
user partition was mentioned, the ROM boots from the user
partition.

Table continues on the next page...
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Table 8-16. MMC and eMMC boot details (continued)

eMMC4.3 or eMMC4.4 device supporting special boot mode |If using an eMMC4.3 or eMMC4.4 device that supports the

special boot mode, it can be initiated by pulling the CMD line
low. If the BOOT ACK is enabled, the eMMC4.3/eMMC4.4
device sends the BOOT ACK via the DATA lines and the
ROM can read the BOOT ACK [S010E] to identify the
eMMC4.3/eMMC4.4 device. If the BOOT ACK is enabled, the
ROM waits 50 ms to get the BOOT ACK. If BOOT ACK is
disabled ROM waits 1 second for data. If the BOOT ACK or
data was received, the eMMC4.3/eMMC4.4 is booted in the
"boot mode", otherwise the eMMC4.3/eMMC4.4 boots as a
normal MMC card from the selected boot partition. This boot
mode can be selected by the BOOT_CFG1[4] (fast boot) fuse.
The BOOT ACK is selected by the BOOT_CFG2[1] fuse.

eMMC4.4 device

If using the eMMC4.4 device, the Double Data Rate (DDR)
mode can be used. This mode can be selected by the
BOOT_CFG2[7:5] (bus width) fuse.

Check data bus width fuse. Accordingly
do the IOMUX config

v

eSDHC Software Reset, Set RSTA

Set Identification Frequency
(Approx 400 KHz)

Check MMC and Fast Boot
Selection Fuse

Set INITA to send80 SDCLK to card

'

Card SW Reset (CMDO)

Command Successful?

Figure 8-10. Expansion device boot flow (1 of 6)
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I

[

to change bus width and

Send CMD8 to get
Ext CSD
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to select partition
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Set operating frequency

width | t0 40 MHz

=

MMC Boot

Switch Command

Send CMD6 with switch
argument

No

!

ommand Successfu

Set CMD13 poll timeout
to 100ms

A4

Send CMD13 to read
status

No
MD13 Pol No ard State ==
timeout? TRANS?
Yes Yes
Switch failed |

| Switch succeeded | | Switch failed

(e

Figure 8-11. Expansion device (MMC) boot flow (2 of 6)
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@

| TssUe CMB with AV | SD Boot

(3.3V)
Voltage Validation
| M ith LV
ssue 0(1 g\?)wn lL —» ommand Successful
Yes

Card is HG/LC HV SD
ver 2.x

A 4
Set ACMD41 ARG to LV Card is LC SD Card is LC SD
i and HC ver 2.x ver 1.x
Set ACMD41 ARG to HV No -
and HC Set ACMD41 ARG bit 29 |

for FAST BOOT

v
Start GPT delay of1s for Set ACMD41 ARG to HV
ACMDA41 and LC
v |
| Issue CMD55 |:

Set ACMD41 ARG bit 24
for 1.8v switch

Set ACMD41 ARG bit 28
for SDXC power control

Busy Bit== ,l Issue ACMD41

4 of response
0 set?

Cardis LC SD Card is HC SD |

Figure 8-12. Expansion device (SD/eSD/SDXC) boot flow (3 of 6) part 1
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Send CMD11 to switch
voltage

|

No
ommand SuccessfuP

No

ATA lines driven low?

| Yes

switch sup*)ly voltage
to1.8v

v

delay forbms

set DATATine voltage
high poll timeout to

Switch failed

o

Switch succeeded

@

SD Boot

Switch Voltage

Figure 8-13. Expansion device (SD/eSD/SDXC) boot flow (3 of 6) part 2

i.MX 6Dual/6Quad Applications Processor Reference Manual, Rev. 6, 05/2020

244

NXP Semiconductors



Chapter 8 System Boot

SD Boot

Device Initialization

Get CID from card(Issue
CMD2)

No|

Put card data Transfer
Mode (Issue CMD7)

ard State ==
TRANS?

UHSI mode selected?
No
Bus width Yes
fuse <>1? N Ye:
o
No
Set CMD13 poll timeout
Check Status |4—| to 100ms

igh Speed mode
fuse ==07?
Set operating frequency
to 40 MHz

Set CMD13 poll timeout
to15ms
Set CMD13 poll timeout
to 1s

Check Status

Yes
Card is eSD AST_BOO
selected?
No

SD Boot

UHSI init

Check response of
CMD7

No

Yes Card is locked?

No

Yes

Set CMD13 poll timeout Change USDHC bus
| to 100ms |—’| Check Status width
Send CMD6 with clock Get clock speed from

speed argument fuse

Set loopback clock bit in
USDHC register

Send CMD65

Send ACMD6 with
argument of 4 bit width

y
Init failed

Figure 8-14. Expansion device (MMCSD/eSD/SDXC) boot flow (4 of 6)
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Figure 8-15. Expansion device (SD/eSD) boot flow (5 of 6)
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I
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Figure 8-16. Expansion device boot flow (6 of 6)
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8.5.3.3 SD, eSD, and SDXC

After the normal boot mode initialization begins, the SD/eSD/SDXC frequency is set to
347.22 kHz. During the identification phase, the SD/eSD/SDXC card voltage validation
1s performed. During the voltage validation, the boot code first checks with the high-
voltage settings; if that fails, it checks with the low-voltage settings.

The capacity of the card is also checked. The boot code supports the high-capacity and
low-capacity SD/eSD/SDXC cards after the voltage validation card initialization is done.

During the card initialization, the ROM boot code attempts to set the boot partition for all
SD, eSD, and SDXC devices. If this fails, the boot code assumes that the card is a normal
SD or SDXC card. If it does not fail, the boot code assumes it is an eSD card. After the
initialization phase is over, the boot code switches to a higher frequency (25 MHz in the
normal-speed mode or 50 MHz in the high-speed mode). The ROM also supports the
FAST_BOOT mode booting from the eSD card. This mode can be selected by the
BOOT_CFG1[4] (Fast Boot) fuse described in Table 8-14 .

For the UHSI cards, the clock speed fuses can be set to SDR50 or SDR104 on USDHC3
and USDHCA4 ports. This enables the voltage switch process to set the signaling voltage
to 1.8 V during the voltage validation. The bus width is fixed at a 4-bit width and a
sampling point tuning process is needed to calibrate the number of the delay cells. If the
SD Loopback Clock eFuse is set, the feedback clock comes directly from the loopback
SD clock, instead of the card clock (by default). The SD clock speed can be selected by
the BOOT_CFG1[3:2], and the SD Loopback Clock is selected by the BOOT_CFG1[O0].

NOTE
SDR50 and SDR104 boot are not supported on USDHC1 and
USDHC2, because there is no reset signal for those ports in the
IOMUXC.

The UHSI calibration start value (MMC_DLL_DLY[6:0]) and the step value
(BOOT_CFG2[7:5]) can be set to optimize the sample point tuning process.

If the SD Power Cycle Enable eFuse is 1, the ROM sets the SD_RST pad low, waits for 5
ms, and then sets the SD_RST pad high. If the SD_RST pad is connected to the SD
power supply enable logic on board, it enables the power cycle of the SD card. This may
be crucial in case the SD logic is in the 1.8 V states and must be reset to the 3.3 V states.
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8.5.3.4 IOMUX configuration for SD/MMC
Table 8-17. SD/MMC IOMUX pin configuration

Signal USDHC-1 USDHC-2 USDHC-3 USDHC-4
CLK SD1_CLK.alt0 SD2_CLK.alt0 SD3_CLK.alt0 SD4_CLK.alt0
CMD SD1_CMD.alt0 SD2_CMD.alt0 SD3_CMD.alt0 SD4_CMD.alt0
DATO SD1_DATO0.alt0 SD2_DATO0.alt0 SD3_DATO.alt0 SD4_DATO.alt1
DAT1 SD1_DAT1.alt0 SD2_DAT1.alt0 SD3_DAT1.alt0 SD4_DAT1.alt1
DAT2 SD1_DAT2.alt0 SD2_DAT2.alt0 SD3_DAT2.alt0 SD4_DAT2.alt1
DAT3 SD1_DAT3.alt0 SD2_DAT3.alt0 SD3_DAT3.alt0 SD4_DAT3.alt1
DAT4 NANDF_DO0.alt1 NANDF_D4.alt1 SD3_DAT4.alt0 SD4_DAT4.alt1
DAT5 NANDF_D1.alt1 NANDF_D5.alt1 SD3_DATS5.alt0 SD4_DATS.alt1
DAT6 NANDF_D2.alt1 NANDF_D6.alt1 SD3_DAT6.alt0 SD4_DATS6.alt1
DAT7 NANDF_D3.alt1 NANDF_D?7.alt1 SD3_DAT7.alt0 SD4_DAT7.alt1
VSELECT GPIO_18.alt2 NANDF_CS1.alt1
RESET ' SD3_RESET.alt0 NANDF_ALE.alt1
cD GPIO_1.alt6 GPIO_4.alt6 -

1. Active-low

8.5.3.5 Redundant boot support for expansion device

The ROM supports the redundant boot for an expansion device. The primary or
secondary image is selected, depending on the PERSIST_SECONDARY_BOOT setting.
(see Table 8-6).

If the PERSIST _SECONDARY_BOOT is 0, the boot ROM uses address 0x400 for the
primary image.

If the PERSIST_SECONDARY_BOOT is 1, the boot ROM reads the secondary image
table from address 0x200 on the boot media and uses the address specified in the table for
the secondary image.

Table 8-18. Secondary image table format

Reserved (chipNum)

Reserved (driveType)

tag

firstSectorNumber

Reserved (sectorCount)

Where:
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» The tag is used as an indication of the valid secondary image table. It must be
0x00112233.
* The firstSectorNumber is the first 512-byte sector number of the secondary image.

For the secondary image support, the primary image must reserve the space for the
secondary image table. See this figure for the typical structures layout on an expansion
device.

Reserved For MBR 0x00000000
(optional)

0x00000200
Reserved for Secondary

Image Table (optional)

0x00000400

Program Image (Starting
From IVT)

Media Partitions

Figure 8-17. Expansion device structures layout
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For the Closed mode, if there are failures during primary image authentication, the boot
ROM turns on the PERSIST_SECONDARY_BOOT bit (see Table 8-6) and performs the
software reset. (After the software reset, the secondary image is used.)

8.5.4 Hard disk and SSD
The chip supports booting from the hard disk and SSD devices using the SATA interface.

8.5.4.1 Hard disk and SSD eFUSE configuration

The boot ROM code determines the type of device using the following parameters, either
provided by the eFUSE settings, or sampled on the I/O pins, during the boot.

Table 8-19. HDD eFUSE descriptions

Fuse Config Definition GPIO! | Shipped Settings
value

BOOT_CFG1[7:4] |OEM Boot device selection Yes 0000 0010 - Boot from hard disk

BOOT_CFG2[4] OEM Tx spread spectrum Yes 0 0 - Disabled
1 - Enabled

BOOT_CFG2[3] OEM Rx spread spectrum Yes 0 0 - Enabled
1 - Disabled

BOOT_CFG2[2] OEM SATA speed Yes 0 0 - Gen2 (3.0 Gbit/s)

1 - Gen1 (1.5 Gbit/s)

BOOT_CFG2[1:0] |OEM SATA type Yes 00 00 - i (internal electrical specifications with a
cable length of up to 1 m, see the Serial ATA
specification)

01 - m (electrical specifications used in the
Short Backplane Application and the
External Desktop Application, see the Serial
ATA specification)

10 - x (external cabled applications or Long
Backplane Applications, see the Serial ATA
specification)

11 - Reserved

1. The setting can be overridden by the GPIO settings when the BT_FUSE_SEL fuse is intact. See Table 1 for the
corresponding GPIO pin.

The boot ROM sends the IDENTIFY command to the hard disk during the initialization.
When the identification block is received, the boot ROM assumes that the device is
ready. The boot ROM sends a separate command for each sector of 512 bytes in the PIO
mode.
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The boot ROM copies 4 KB of data from the hard disk or SSD device to the internal
RAM. After checking the Image Vector Table header value (OxD1) from the program
image, the ROM code performs a DCD check. After a successful DCD extraction, the
ROM code extracts the destination pointer and length of image to be copied to the RAM
device from the Boot Data Structure, where the code execution occurs.

NOTE
The Initial 4 KB of program image must contain the IVT, DCD,
and the Boot Data structures.

8.5.4.2 IOMUX and timing configuration for SATA

The interface signals of the SATA PHY are not configured in the IOMUX. The SATA
PHY interface uses dedicated contacts on the IC. See the chip data sheet for details.

The ROM reads the TX Spread Spectrum, RX Spread Spectrum, Speed and Type of
SATA, and configures the timing parameters via the IOMUX GPR register.

8.5.4.3 Redundant boot support for hard disk and SSD

The ROM supports redundant boot for the hard disk and SSD. The primary or secondary
image is selected depending on the PERSIST_SECONDARY_BOOT setting (see Table
8-6).

If the PERSIST SECONDARY_BOOT is 0O, the boot ROM uses address 0x400 for the
primary image.

If the PERSIST_SECONDARY_BOOT is 1, the boot ROM reads the secondary image
table from address 0x200 on the boot media and uses the address specified in the table for
the secondary image.

Table 8-20. Secondary image table format

Reserved (chipNum)

Reserved (driveType)

tag

firstSectorNumber

Reserved (sectorCount)

Where:
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» The tag is used as an indication of a valid secondary image table. It must be
0x00112233.
* The firstSectorNumber is the first 512-byte sector number of the secondary image.

For the secondary image support, the primary image must reserve the space for the
secondary image table. See this figure for typical structures layout on an expansion
device:

Reserved For MBR 0x00000000
(optional)

0x00000200
Reserved for Secondary

Image Table (optional)

0x00000400

Program Image (Starting
From IVT)

Media Partitions

Figure 8-18. Hard disk structures layout

For the Closed mode, if there are failures during the primary image authentication, the
boot ROM turns on the PERSIST_SECONDARY_BOOT bit (see Table 8-6) and
performs a software reset. (After software reset, the secondary image is used).
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8.5.5 Serial ROM through SPI and 12C

The chip supports booting from serial memory devices, such as EEPROM and serial
flash, using the SPI.

These ports are available for serial boot: eCSPI (eCSPI1, eCSPI2, eCSPI3, eCSPI14,
eCSPI5) and I2C controller (I2C1, 12C2 and I2C3) interfaces.

8.5.5.1 Serial ROM eFUSE configuration

The boot ROM code determines the type of device using the following parameters, either
provided by the eFUSE settings or sampled on the I/O pins, during boot.

See this table for details:
Table 8-21. Serial ROM boot eFUSE descriptions

Fuse Config Definition GPIO'| Shipped Settings
value
BOOT_CFG1[7:4] OEM Boot device selection Yes 0000 0011 - Boot from the serial ROM
BOOT_CFG4[6] OEM EEPROM recovery Yes 0 0 - Disabled EEPROM recovery
enable 1 - Enabled EEPROM recovery
BOOT_CFG4[5:4] OEM CS select (SPI only) Yes 00 00 - ECSPIx_SS0

01 - ECSPIx_SS1
10 - ECSPIx_SS2
11 - ECSPIx_SS3
BOOT_CFG4[3] OEM SPI addressing (SPI Yes 0 0 -2 B (16-bit)
only) 1-3 B (24-bit)
BOOT_CFG4[2:0] OEM Port select Yes 00 000 - ECSPI-1
001 - ECSPI-2
010 - ECSPI-3
011 - ECSPI-4
100 - ECSPI-5
101 - 12C1

110 - 12C2

111 -12C3

1. The setting can be overridden by the GPIO settings when the BT_FUSE_SEL fuse is intact. See GPIO Boot Overrides for
the corresponding GPIO pin.
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The ECPSI-1/ECPSI-2/ECPSI-3/ECPSI-4/ECSPI-5 block can be used as a boot device
using the ECSPI interface for the serial ROM boot. The SPI interface is configured to
operate at 15 MHz for 3-byte addressing devices and at 3.75 MHz for 2-byte addressing
devices.

The 12C-1/12C-2/12C-3 block can be used as a boot device using the I2C interface for the
serial ROM boot. The I2C interface is configured to operate at 343.75 kbit/s.

The boot ROM copies 4 KB of data from the serial ROM device to the internal RAM.
After checking the Image Vector Table header value (0xD1) from the program image, the
ROM code performs a DCD check. After a successful DCD extraction, the ROM code
extracts the destination pointer and length of image from the Boot Data Structure to be
copied to the RAM device from where the code execution occurs.

NOTE
The Initial 4 KB of program image must contain the IVT, DCD,
and the Boot Data Structures.

8.5.5.2 12C boot

The boot flow when booting from the I2C device is shown in Figure 8-19.

The boot ROM code reads the fuses BOOT_CFG1[7:4] (Boot Device Selection) and
BOOT_CFG1[7:4] (Port select) to detect the EEPROM device type. The ROM program
copies 4 KB of data from the EEPROM device to the internal RAM. The boot ROM code
then copies the initial 4 KB of data as well as the rest of the image directly to the
application destination extracted from the application image.

The chip uses the Device Select Code/Device Address in the following table to boot from
the EEPROM.

Table 8-22. EEPROM via I2C device select code

Bits Device type identifier Chip enable address' R/W
7 6 5 4 3 2 1 0
Device 1 0 1 0 0 0 0 R/W
select code

1. These address bits must be configured at the memory device to match this '000' value.
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8.5.5.2.1

IOMUX configuration set the
data rate, enable 2C

v

Set xfer mode to transmit

v

Send start

v

Send slave address

v

Note:

Failure in any of these steps will abort the boot and
jump to serial boot flow.

This is very high level flow diagram of 12C. For more
details please see the 12C module description

Send MSB of source address

v

Send LSB of source address

v

Send repeat start

v

Send slave address with read
mode enabled

v

Set xfer mode to receive

Read
Data

Figure 8-19. IC flow chart

I2C IOMUX pin configuration

The contacts assigned to the signals used by the I>C blocks are shown in these tables:

Table 8-23. I2C IOMUX pin configuration

Signal

12C-1

12C-2

12¢-3

SDA

EIM_D28.alt1

EIM_D16.alté EIM_D18.alt6

SCL

EIM_D21.alt6

EIM_EB2.alt6 EIM_D17.alt6
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8.5.5.3 ECSPI boot

The Enhanced Configurable SPI (ECSPI) interface is configured in the master mode and
the EEPROM device is connected to the ECSPI interface as a slave.

The boot ROM code copies 4 KB of data from the EEPROM device to the internal RAM.
If the DCD verification is successful, the ROM code copies the initial 4 KB of data, as
well as the rest of the image extracted from the application image, directly to the
application destination. The ECSPI can read data from the EEPROM using 2- or 3-byte
addressing. Its burst length is 32 B.

NOTE
The Serial ROM Chip Select Number is determined by the
BOOT_CFG4[5:4] (Chip Select) fuse.

When using the SPI as a boot device, the chip supports booting from both the serial
EEPROM and serial flash devices. The boot code determines which device is being used
by reading the appropriate eFUSE/I/O values at the boot (see Table 8-21 for details).
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8.5.5.3.1

es
yV

EEPROM Read data

address cycle according

Set instruction length

to fuses

Assign MSB as read
instruction (0x30) and other
2/3 byte dest address

in data pointer

Send read instruction to
read burst length of data

read instruction status
is CSPI_SUCCESS

ncrement_destination
pointer and reduce
length of data read

NO

Read burst length of
data and copy to | Y€S»
destination pointer

If read data length>0

Assign MSB as read
instruction (0x30)

and other 2/3 byte dest
address in data pointer

Send read instruction t
read remaining length
of data

[e)

read instruction sta

yes

4
Disable CSPI

Read rem%unlng fength
of data and copy t
destination pointer

NO

A

Figure 8-20. CSPI flow chart

ECSPI IOMUX pin configuration

The contacts assigned to the signals used by the CSPI blocks are shown in this table:

Table 8-24. ECSPI IOMUX pin configuration

Signal ECSPI-1 ECSPI-2 ECSPI-3 ECSPI4 ECSPI-5
MISO EIM_D17.alt1 CSI0_DAT10.alt2 | DISPO_DAT2.alt2 EIM_D22.alt1 SD1_DATO.alt1
MOSI EIM_D18.alt1 CSI0_DAT9.alt2 | DISPO_DAT1.alt2 EIM_D28.alt2 SD1_CMD.alt1

Table continues on the next page...
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Table 8-24. ECSPI IOMUX pin configuration
(continued)

RDY N/AT N/A N/A N/A N/A
SCLK EIM_D16.alt1 CSI0_DATB8.alt2 | DISPO_DATO.alt2 EIM_D21.alt1 SD1_CLK.alt1
SS0 EIM_EB2.alt1 CSI0_DAT11.alt2 | DISPO_DAT3.alt2 EIM_D20.alt1 SD1_DAT1.alt1
SS1 EIM_D19.alt1 EIM_LBA.alt1 DISPO_DAT4.alt2 EIM_A25.alt1 SD1_DAT2.alt1
§82 EIM_D24.alt1 EIM_D24.alt4 DISPO_DATS5.alt2 EIM_D24.alt1 SD1_DAT3.alt1
SS3 EIM_D25.alt1 EIM_D25.alt4 DISPO_DAT®6.alt2 EIM_D25.alt1 SD2_DAT3.alt1

1. The N/A in the ROM code indicates that the pins are not available or not used.

8.6 Program image

This section describes the data structures that are required to be included in the user's
program image. The program image consists of:

* Image vector table—a list of pointers located at a fixed address that the ROM
examines to determine where the other components of the program image are
located.

* Boot data—a table that indicates the program image location, program image size in
bytes, and the plugin flag.

* Device configuration data—IC configuration data.

» User code and data.

8.6.1 Image Vector Table and Boot Data

The Image Vector Table (IVT) is the data structure that the ROM reads from the boot
device supplying the program image containing the required data components to perform
a successful boot.

The IVT includes the program image entry point, a pointer to Device Configuration Data
(DCD) and other pointers used by the ROM during the boot process.The ROM locates
the IVT at a fixed address that is determined by the boot device connected to the Chip.
The IVT offset from the base address and initial load region size for each boot device
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type is defined in the table below. The location of the IVT is the only fixed requirement
by the ROM. The remainder or the image memory map is flexible and is determined by

the contents of the IVT.

Table 8-25. Image Vector Table Offset and Initial Load Region Size

Boot Device Type Image Vector Table Offset Initial Load Region Size
NOR 4 Kbyte = 0x1000 bytes Entire Image Size
NAND 1 Kbyte = 0x400 bytes 4 Kbyte
OneNAND 256 bytes = 0x100 bytes 1 Kbyte
SD/MMC/eSD/eMMC/SDXC 1 Kbyte = 0x400 bytes 4 Kbyte
I2C/SPI EEPROM 1 Kbyte = 0x400 bytes 4 Kbyte
SATA 1 Kbyte = 0x400 bytes 4 Kbyte

Boot Device Memory

Dest. Memory

A

Boot Device base >
Image Vector | header Image Vector | header
Table offset entry Table offset entry
Initial
Load Region reserved1 reserved1
dcd dcd
boot_data boot_data
self self
csf csf
reserved2 reserved2
start start
Boot Data Boot Data

length length
plugin flag plugin flag
DCD DCD
Application P> Application
CSF, certificates and signatures

CSF, certificates and signatures

Figure 8-21. Image Vector Table

8.6.1.1 Image vector table structure

The IVT has the following format where each entry is a 32-bit word:
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Table 8-26. IVT format

header

entry: Absolute address of the first instruction to execute from the image

reserved1: Reserved and should be zero

dcd: Absolute address of the image DCD. The DCD is optional so this field may be set to NULL if no DCD is required. See
Device Configuration Data (DCD) for further details on the DCD.

boot data: Absolute address of the boot data
self: Absolute address of the IVT. Used internally by the ROM.

csf: Absolute address of the Command Sequence File (CSF) used by the HAB library. See High-Assurance Boot (HAB) for
details on the secure boot using HAB. This field must be set to NULL when not performing a secure boot

reserved2: Reserved and should be zero

Figure 8-22 shows the IVT header format:

Tag Length Version

Figure 8-22. IVT header format

where:

Tag: A single byte field set to 0xD1

Length: a two byte field in big endian format containing the overall length of the IVT,
in bytes, including the header. (the length is fixed and must have a value of

32 bytes)

Version: A single byte field set to 0x40 or 0x41

8.6.1.2 Boot data structure

The boot data must follow the format defined in the table found here, each entry is a 32-
bit word.

Table 8-27. Boot data format

start Absolute address of the image
length Size of the program image
plugin Plugin flag (see Plugin image)
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8.6.2 Device Configuration Data (DCD)

Upon reset, the chip uses the default register values for all peripherals in the system.
However, these settings typically are not ideal for achieving the optimal system
performance and there are even some peripherals that must be configured before they can
be used.

The DCD is a configuration information contained in the program image (external to the
ROM) that the ROM interprets to configure various peripherals on the chip.

For example, the EIM default settings allow the core to interface to a NOR flash device
immediately after the reset. This allows the chip to interface with any NOR flash device,
but has the disadvantage of slow performance. Additionally, some components (such as
DDR) require some sequence of register programming as a part of the configuration
before it is ready to be used. The DCD feature can be used to program the EIM registers
and the MMDC registers to the optimal settings.

The ROM determines the location of the DCD table based on the information located in
the Image Vector Table (IVT). See Image Vector Table and Boot Data for more details.
The DCD table shown below is a big-endian byte array of the allowable DCD commands.
The maximum size of the DCD is limited to 1768 B.

Header

[CMD]

[CMD]

Figure 8-23. DCD data format
The DCD header is 4 B with the following format:

Tag Length Version

Figure 8-24. DCD header format

where:
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Tag: A single-byte field set to 0xD2

Length: a two-byte field in the big-endian format containing the overall length of the DCD
(in bytes) including the header

Version: A single-byte field set to 0x41

8.6.2.1 Write data command

The write data command is used to write a list of given 1-, 2- or 4-byte values (or
bitmasks) to a corresponding list of target addresses.

The format of the write data command (in a big-endian byte array) is shown in this table:

Table 8-28. Write data command format

Tag | Length | Parameter
Address
Value/Mask
[Address]
[Value/Mask]

[Address]
[Value/Mask]

where:

Tag: a single-byte field set to 0xCC

Length: a two-byte field in a big-endian format, containing the length of the Write Data
Command (in bytes) including the header

Address: the target address to which the data must be written

Value/Mask: the data value (or bitmask) to be written to the preceding address

The parameter field is a single byte divided into the bitfields, as follows:

Table 8-29. Write data command parameter field

7 | 6 | 5 | 4 | 3 2 | 1 0
flags bytes

where

bytes: the width of the target locations in bytes (either 1, 2, or 4)

flags: control flags for the command behavior

Data Mask = bit 3: if set, only specific bits may be overwritten at the target address
(otherwise all bits may be overwritten)

Data Set = bit 4: if set, the bits at the target address are overwritten with this flag
(otherwise it is ignored)

One or more target address and value/bitmask pairs can be specified. The same bytes' and
flags' parameters apply to all locations in the command.
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When successful, this command writes to each target address in accordance with the flags
as follows:

Table 8-30. Interpretation of write data command flags

"Mask" "Set" Action Interpretation
0 0 *address = val_msk Write value
*address = val_msk Write value

Clear bitmask
Set bitmask

0 1
1 0 *address &= ~val_msk
1 1 *address |= val_msk

NOTE
If any of the target addresses does not have the same alignment
as the data width indicated in the parameter field, none of the
values are written.

If any of the values are larger or any of the bitmasks are wider
than permitted by the data width indicated in the parameter
field, none of the values are written.

If any of the target addresses do not lie within the allowed
region, none of the values are written. The list of allowable
blocks and target addresses for the chip are provided below.

Table 8-31. Valid DCD address ranges

Address range Start address Last address

IOMUX Control (IOMUXC) registers 0x020E0000 0x020E3FFF
CCM register set 0x020C4000 0x020C7FFF
ANADIG registers 0x020C8000 0x020C8FFF

MMDC register set 0x021B0000 0x021B7FFF

IRAM free space 0x00907000 0x00937FF0

EIM memory 0x08000000 OxOFFEFFFF

EIM registers 0x021B8000 0x021BBFFF

DDR 0x10000000 OxFFFFFFFF

8.6.2.2 Check data command

The check data command is used to test for a given 1-, 2-, or 4-byte bitmasks from a
source address.
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The check data command is a big-endian byte array with the format shown in this table:

Table 8-32. Check data command format

Tag | Length | Parameter
Address
Mask
[Count]

where:

Tag: a single-byte field set to 0xCF

Length: a two-byte field in the big-endian format containing the length of the check data
command (in bytes) including the header

Address: the source address to test

Mask: the bit mask to test

Count: an optional poll count; If the count is not specified, this command polls
indefinitely

until the exit condition is met. If count = 0, this command behaves as for the NOP.

The parameter field is a single byte divided into bitfields, as follows:

Table 8-33. Check data command parameter field
7 | 6 | 5 | 4 | 3 2 | 1 0
flags bytes

where

bytes: the width of target locations in bytes (either 1, 2, or 4)

flags: control flags for the command behavior

Data Mask = bit 3: if set, only the specific bits may be overwritten at a target address
(otherwise all bits may be overwritten)

Data Set = bit 4: if set, the bits at the target address are overwritten with this flag
(otherwise it is ignored)

This command polls the source address until either the exit condition is satisfied, or the
poll count is reached. The exit condition is determined by the flags as follows:

Table 8-34. Interpretation of check data command flags

"Mask" "Set" Action Interpretation
0 0 (*address & mask) == 0 All bits clear
0 1 (*address & mask) == mask All bits set
1 0 (*address & mask)!= mask Any bit clear
1 1 (*address & mask)!= 0 Any bit set
NOTE

If the source address does not have the same alignment as the
data width indicated in the parameter field, the value is not
read.

i.MX 6Dual/6Quad Applications Processor Reference Manual, Rev. 6, 05/2020
NXP Semiconductors 265




Program image

If the bitmask is wider than permitted by the data width
indicated in the parameter field, the value is not read.

8.6.2.3 NOP command

This command has no effect.

The format of the NOP command is a big-endian four-byte array, as shown in this table:

Table 8-35. NOP command format
| Tag | Length | Undefined |

where:

Tag: a single-byte field set to 0xCO

Length: a two-byte field in big endian containing the length of the NOP command in bytes
(fixed to a

value of 4)

Undefined: this byte is ignored and can be set to any value.

8.6.2.4 Unlock command

The unlock command is used to prevent specific engine features from being locked when
exiting the ROM.

The format of the unlock command (in a big-endian byte array) is shown in this table:

Table 8-36. Unlock command format

Tag | Length | Eng

Value

Value

Value

where:

Tag: a single-byte field set to 0xB2
Eng: the engine to be left unlocked
Values: [optional] the unlock values required by the engine

NOTE
This command may not be used in the DCD structure if the
SEC_CONFIG is configured as closed.
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8.7 Plugin image

The ROM supports a limited number of boot devices. When using other devices as a boot
source (for example, Ethernet, CDROM, or USB), the supported boot device must be
used (typically serial ROM) as a firmware to provide the missing boot drivers.
Additionally, the plugin can be customized to support boot drivers, which is more
flexible when performing the device initialization, such as condition judging, delay
assertion, or to apply custom settings to the boot device and memory system.

In addition to the standard images, the chip also supports plugin images. The plugin
images return the execution to the ROM whereas the standard image does not.

The boot ROM detects the image type using the plugin flag of the boot data structure (see
Boot data structure). If the plugin flag is 1, then the ROM uses the image as a plugin
function. The function must initialize the boot device and copy the program image to the
final location. At the end, the plugin function must return with the program image
parameters. (See High-level boot sequence for details about the boot flow).

The boot ROM authenticates the plugin image before running the plugin function and
then authenticates the program image.

The plugin function must follow the API described below:

typedef BOOLEAN (*plugin_download_f)(void **start, size_t *bytes, UINT32
*1vt_offset);

ARGUMENTS PASSED:

* start - the image load address on exit.
* bytes - the image size on exit.
* ivt_offset - the offset (in bytes) of the IVT from the image start address on exit.

RETURN VALUE:

e | - success
e (O - failure

8.8 Serial Downloader

The Serial Downloader provides a means to download a program image to the chip over
the USB serial connection.
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In this mode, the ROM programs the WDOGI1 for a 90-second time-out if the
WDOG_ENABLE eFuse is 1 and continuously polls for the USB connection. If no
activity is found on the USB OTG1 and the watchdog timer expires, the Arm core is
reset.

NOTE
After the downloaded image is loaded, it is responsible for
managing the watchdog resets properly.

This figure shows the USB boot flow:

START

Configure USBOTG/1, program WDOG for 32 sec timer

Poll USBOTG1

Activity
Detected

Yes

Yes

Complete USB HID enumeration

Ready for Serial < >

Figure 8-25. Serial Downloader boot flow

8.8.1 USB

The USB support is composed of the USBOH3 (USB OTG1 core controller, compliant
with the USB 2.0 specification) and the USBPHY (HS USB transceiver).
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The ROM supports the USB OTG port for boot purposes. The other USB ports on the
chip are not supported for boot purposes.

The USB Driver is implemented as a USB HID class. A collection of four HID reports
are used to implement the SDP protocol for data transfers, as described in Table 8-37.

Table 8-37. USB HID reports

Report ID (first byte)

Transfer endpoint

Direction Length

Description

1

control OUT

Host to device 17B

SDP command from the
host to the device.

control OUT

Host to device Upto 1025 B

Data associated with
the report 1 SDP
command.

interrupt

Device to host 5B

HAB security
configuration. The
device sends
0x12343412 in the
closed mode and
0x56787856 in the
open mode.

interrupt

Device to host Upto65B

Data in response to the
SDP command in report
1.

8.8.1.1

USB configuration details

The USB OTG function device driver supports a high speed (HS for UTMI) non-stream
mode with a maximal packet size of 512 B and a low-level USB OTG function.

The VID/PID and strings for the USB device driver are listed in the following table.

Table 8-38. VID/PID and strings for USB device driver

Descriptor Value
VID 0x15A2
(NXP vendor ID)
PID’ 0x54
String Descriptor1 (manufacturer) NXP Semiconductors
String Descriptor2 (product) S Blank
ARIK
SE Blank
ARIK
NS Blank
ARIK

Table continues on the next page...
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Table 8-38. VID/PID and strings for USB device driver (continued)

Descriptor

Value

String Descriptor4

NXP Flash

String Descriptor5

NXP Flash

1. Allocation based on the BPN (Before Part Number)

8.8.1.2

IOMUX configuration for USB

The interface signals of the UTMI PHY are not configured in the IOMUX. The UTMI
PHY interface uses the dedicated contacts on the IC. See the chip data sheet for details.

8.8.2 Serial Download Protocol (SDP)
The 16-byte SDP command from the host to device is sent using the HID report 1.

This table describes the 16-byte SDP command data structure:
Table 8-39. 16-byte SDP command data structure

BYTE offset Size Name Description

0 2 COMMAND TYPE These commands are supported for the i.MX6 Dual/
6Quad ROM:

* 0x0101 READ_REGISTER
* 0x0202 WRITE_REGISTER
* 0x0404 WRITE_FILE

* 0x0505 ERROR_STATUS

* OxOAOA DCD_WRITE

* 0x0B0OB JUMP_ADDRESS

2 4 ADDRESS Only relevant for these commands:

READ_REGISTER, WRITE_REGISTER, WRITE_FILE,
DCD_WRITE, and JUMP_ADDRESS.

For the READ_REGISTER and WRITE_REGISTER
commands, this field is the address to a register. For the
WRITE_FILE and JUMP_ADDRESS commands, this
field is an address to the internal or external memory
address.

6 1 FORMAT Format of access, 0x8 for an 8-bit access, 0x10 for a 16-
bit access, and 0x20 for a 32-bit access. Only relevant
for the READ_REGISTER and WRITE_REGISTER
commands.

Table continues on the next page...
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Table 8-39. 16-byte SDP command data structure (continued)

BYTE offset Size Name Description

7 4 DATA COUNT Size of the data to read or write. Only relevant for the
WRITE_FILE, READ_REGISTER, WRITE_REGISTER,
and DCD_WRITE commands. For the WRITE_FILE and
DCD_WRITE commands, the DATA COUNT is in the

byte units.

11 4 DATA The value to write. Only relevant for the
WRITE_REGISTER command.

15 1 RESERVED Reserved

8.8.2.1 SDP commands

The SDP commands are described in the following sections.

8.8.2.1.1 READ_REGISTER

The transaction for the READ_REGISTER command consists of these reports: Reportl
for the command, Report3 for the security configuration, and Report4 for the response or
the register value.

The register to read is specified in the ADDRESS field of the SDP command. The first
device sends Report3 with the security configuration followed by the Report4 with the
bytes read at a given address. If the count is greater than 64, multiple reports with the
report id 4 are sent until the entire data requested by the host is sent. The STATUS is
either 0x12343412 for the closed parts and 0x56787856 for the open or field return parts.

Reportl, Command, Host to Device:

|1 |Va|id values for the READ_REGISTER COMMAND, ADDRESS, FORMAT, DATA_COUNT

ID 16-byte SDP command

Report3, Response, Device to Host:

|3 | Four bytes indicating the security configuration

ID 4 bytes status

Report4, Response, Device to Host: first response report

|4 | Register value
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ID 4 bytes of data containing the register value. If the number of bytes requested is less
than 4, the remaining bytes must be ignored by the host.

Multiple reports of the report id 4 are sent until the entire requested data is sent.

Report4, Response, Device to Host: last response report

|4 | Register value |

ID 64 bytes of data containing the register value. If the number of bytes requested is less
than 64, the remaining bytes must be ignored by the host.

8.8.2.1.2 WRITE_REGISTER

The transaction for the WRITE_REGISTER command consists of these reports: Reportl
for the command, Report3 for the security configuration and Report4 for the write status.

The host sends Report]l with the WRITE_REGISTER command. The register to write is
specified in the ADDRESS field of the SDP command of Reportl, with the FORMAT
field set to the data type (number of bits to write, either 8, 16, or 32) and the value to
write in the DATA field of the SDP command. The device writes the DATA to the
register address and returns the WRITE_COMPLETE code using Report4 and the
security configuration using Report3 to complete the transaction.

Report]l, Command, Host to Device:

| 1 |Va|id values for WRITE_REGISTER COMMAND, ADDRESS, FORMAT, DATA_COUNT and DATA

ID 16-byte SDP command

Report3, Response, Device to Host:

|3 |4 bytes indicating the security configuration

ID 4 bytes status
Report4, Response, Device to Host:

| 4 | WRITE_COMPLETE (0x128A8A12) status |

ID 64 bytes data with the first 4 bytes to indicate that the write is completed with code
0x128 A8A12. On failure, the device reports the HAB error status.
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8.8.2.1.3 WRITE_FILE

The transaction for the WRITE_FILE command consists of these reports: Reportl for the
command phase, Report2 for the data phase, Report3 for the HAB mode, and Report4 to
indicate that the data are received in full.

The size of each Report2 is limited to 1024 bytes (limitation of the USB HID protocol).
Hence, multiple Report2 packets are sent by the host in the data phase until the entire
data is transferred to the device. When the entire data (DATA_COUNT bytes) is
received, the device sends Report3 with the HAB mode and Report4 with 0x88888888,
indicating that the file download completed.

Reportl, Host to Device:

| 1 |Va|id values for WRITE_FILE COMMAND, ADDRESS, DATA_COUNT

ID 16-byte SDP command

Optional Begin
Host sends the ERROR_STATUS command to query if the HAB rejected the address
Optional End

Report2, Host to Device:

|2 | File data

ID Max 1024 bytes data per report

Report2, Host to Device:

|2 | File data

ID Max 1024 bytes data per report

Report3, Device to Host:

|3 |4 bytes indicating security configuration

ID 4 bytes status

Report4, Response, Device to Host:
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|4 | COMPLETE (0x88888888) status |

ID 64 bytes data with the first four bytes to indicate that the file download completed
with code 0x88888888. On failure, the device reports the HAB error status.

8.8.2.1.4 ERROR_STATUS
The transaction for the SDP command ERROR_STATUS consists of three reports.

Reportl is used by the host to send the command; the device sends global error status in
four bytes of Report4 after returning the security configuration in Report3. When the
device receives the ERROR_STATUS command, it returns the global error status that is
updated for each command. This command is useful to find out whether the last
command resulted in a device error or succeeded.

Report]l, Command, Host to Device:

| 1 | ERROR_STATUS COMMAND

ID 16-byte SDP Command

Report3, Response, Device to Host:

|3 | Four bytes indicating the security configuration

ID 4 bytes status
Report4, Response, Device to Host:

|4 |Four bytes Error status

ID first 4 bytes status in 64 bytes Report4

8.8.2.1.5 DCD_WRITE

The SDP command DCD_WRITE is used by the host to send multiple register writes in
one shot. This command is provided to speed up the process of programming the register
writes (such as to configure an external RAM device).

The command goes with Reportl from the host with COMMAND TYPE set to
DCD_WRITE, ADDRESS which is used as a temporary location of the DCD data, and
DATA_COUNT to the number of bytes sent in the data out phase. In the data phase, the
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host sends the data for a number of registers using Report2. The device completes the
transaction with Report3 indicating the security configuration and Report4 with the
WRITE_COMPLETE code 0x12828212.

Report]l, Command, Host to Device:

|1 |DCD_WRITE COMMAND, ADDRESS, DATA_COUNT

ID 16-byte SDP Command
Report2, Data, Host to Device:

2 | DCD binary data

ID Max 1024 bytes per report

Report3, Response, Device to Host:

|3 | Four bytes indicating the security configuration

ID 4 bytes status
Report4, Response, Device to Host:

| 4 | WRITE_COMPLETE (0x128A8A12) status |

ID 64 bytes report with the first four bytes to indicate that the write completed with the
code 0x128 A8A12. On failure, the device reports the HAB error status.

See Device Configuration Data (DCD) for the DCD format description.

8.8.2.1.6 JUMP_ADDRESS

The SDP command JUMP_ADDRESS is the last command that the host can send to the
device. After this command, the device jumps to the address specified in the ADDRESS
field of the SDP command and starts to execute.

This command usually follows after the WRITE_FILE command. The command is sent
by the host in the command-phase of the transaction using Reportl. There is no data
phase for this command, but the device sends the status Report3 to complete the
transaction. If the authentication fails, it also sends Report4 with the HAB error status.

Reportl, Command, Host to Device:
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|1 |JUMP_ADDRESS COMMAND, ADDRESS |

ID 16-byte SDP Command

Report3, Response, Device to Host:

|3 | Four bytes indicating the security configuration

ID 4 bytes status

This report is sent by the device only in case of an error jumping to the given address, or
if the device reports error in Report4, Response, Device to Host:

|4 | Four bytes HAB error status

ID 4 bytes status, 64 bytes report length

8.9 Recovery devices

The chip supports recovery devices. If the primary boot device fails, the boot ROM tries
to boot from the recovery device using one of the I?C or ECSPI ports.

To enable the recovery device, the BOOT_CFG4[6] fuse must be set. Additionally, the
serial EEPROM fuses must be set as described in Serial ROM through SPI and 12C.

8.10 USB low-power boot

The ROM supports the USB low-power boot. This feature enables a device with a dead
or weak battery to power up and boot if the device is connected to a USB upstream port,
no matter if the upstream port is a USB charger or a USB host/hub.

If a USB dedicated charger or a host/hub charger are connected, as soon as the device is
connected to the upstream port, a stable current (max.1.5 A) can be supplied by the
charger. If a USB host/hub is connected, a maximal current of 100 mA is supplied to the
device and the device is able to power up to boot the image with less than 100 mA.

If the LPB_BOOT fuses are blown, the chip checks if there is a low-power condition via
the GPIO_3 pad. If there is a low-power boot condition, the USB charger detection is
activated. If there is no USB charger, the ROM initializes the USB as a device and
applies division factors on the Arm, DDR, AXI, and AHB root clocks based on the
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LPB_BOOT fuses value (see the table below). The polarity of the low-power boot

condition on the GPIO_3 pad is set by the BT _LPB_POLARITY fuse (see the following
figure).

Table 8-40. USB low-power boot frequencies

LPB_BOOT Boot Frequencies=0 Boot Frequencies=1

00 ARM_CLK_ROOT=792 MHz ARM_CLK_ROOT=396 MHz
MMDC_CHO_AXI_CLK_ROQOT=528 MHz MMDC_CHO_AXI_CLK_ROQOT=352 MHz
MMDC_CH1_AXI_CLK_ROQOT=528 MHz MMDC_CH1_AXI_CLK_ROQOT=352 MHz
AXI_CLK_ROOT=264 MHz AHB_CLK_ROOT=132 |AXI_CLK_ROOT=176 MHz AHB_CLK_ROQOT=88
MHz MHz

01 ARM_CLK_ROOT=792 MHz ARM_CLK_ROOT=396 MHz
MMDC_CHO_AXI_CLK_ROQOT=528 MHz MMDC_CHO_AXI_CLK_ROQOT=352 MHz
MMDC_CH1_AXI_CLK_ROOT=528 MHz MMDC_CH1_AXI_CLK_ROOT=352 MHz
AXI_CLK_ROOT=264 MHz AHB_CLK_ROOT=132 |AXI_CLK_ROOT=176 MHz AHB_CLK_ROQOT=88
MHz MHz

10 ARM_CLK_ROOT=396 MHz ARM_CLK_ROOT=264 MHz
MMDC_CHO_AXI_CLK_ROOT=264 MHz MMDC_CHO_AXI_CLK_ROQOT=176 MHz
MMDC_CH1_AXI_CLK_ROOT=264 MHz MMDC_CH1_AXI_CLK_ROQOT=176 MHz
AXI_CLK_ROOT=132 MHz AHB_CLK_ROOT=66 |AXI_CLK_ROOT=88 MHz AHB_CLK_ROOT=44
MHz MHz

11 ARM_CLK_ROOT=264 MHz ARM_CLK_ROOT=132 MHz
MMDC_CHO_AXI_CLK_ROOT=132 MHz MMDC_CHO_AXI_CLK_ROOT=88 MHz
MMDC_CH1_AXI_CLK_ROOT=132 MHz MMDC_CH1_AXI_CLK_ROOT=88 MHz
AXI_CLK_ROOT=66 MHz AHB_CLK_ROOT=66 AXI_CLK_ROOT=44 MHz AHB_CLK_ROOT=44
MHz MHz
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Figure 8-26. USB low-power boot flow

8.11 High-Assurance Boot (HAB)

The High Assurance Boot (HAB) component of the ROM protects against the potential
threat of attackers modifying the areas of code or data in the programmable memory to
make it behave in an incorrect manner. The HAB also prevents the attempts to gain
access to features which must not be available.

The integration of the HAB feature with the ROM code ensures that the chip does not
enter an operational state if the existing hardware security blocks detected a condition
that may be a security threat or if the areas of memory deemed to be important were
modified. The HAB uses the RSA digital signatures to enforce these policies.
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Figure 8-27. Secure boot components

The figure above illustrates the components used during a secure boot using HAB. The
HAB interfaces with the SNVS to make sure that the system security state is as expected.
The HAB also uses the CAAM hardware block to accelerate the SHA-256 message
digest operations performed during the signature verifications and AES-128 operations
for the encrypted boot operations. The HAB also includes a software implementation of
SHA-256 for cases where a hardware accelerator can't be used. The RSA key sizes
supported are 1024, 2048, and 3072 bits. The RSA signature verification operations are
performed by a software implementation contained in the HAB library. The main features
supported by the HAB are:

e X.509 public key certificate support

* CMS signature format support

 Proprietary encrypted boot support. Note that the encrypted boot depends on the
CAAM hardware module. When the CAAM is disabled (when the
EXPORT_CONTROL fuse is blown), the encrypted boot is not available.

NOTE
NXP provides the reference Code Signing Tool (CST) for key
generation, certificate generation, and code signing for use with
the HAB library. The CST can be found by searching for
"IMX_CST_TOQOL" at http://www.nxp.com.

NOTE
For further details on using the secure boot feature using HAB,
refer to Secure Boot on i. MX 50, iMX 53, i.MX 6 and i MX 7
Series using HABv4 (AN4581 ).
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8.11.1 HAB API vector table addresses

For devices that perform a secure boot, the HAB library may be called by the boot stages
that execute after the ROM code.

The RVT table contains the pointers to the HAB API functions. The address of the RVT
table is shown in the following table.

Table 8-41. RVT table addresses

HAB API vector table address

ROM API vector table address

Silicon revisions before 1.3

0x00000094

0x000000C0O

Silicon revision 1.3 and later

0x00000098

0x000000C4

NOTE

For additional information on the secure boot including the

HAB API, refer to HABv4 RVT Guidelines and

Recommendations (AN12263).
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9.1 Video Graphics Sub System
The chip video graphics subsystem consists of the dedicated modules found here.

* Video Processing Unit (VPU): a multi-standard high performance video/image
CODEC
* Three Graphics Processing Units (GPUs):
e 3D GPU: accelerating the generation of 3D graphics (OpenGL/ES) and vector
graphics (OpenVG)
* 2D GPU: acceleration the generation of 2D graphics (BitBLT).
* OpenVG: acceleration of vector graphics (OpenVG).
* Two (identical) Image Processing Units (IPUs): providing connectivity to cameras
and displays, related processing, synchronization and control.
 Display interface bridges: providing optional translation from the digital display
interface supported by the IPU to other interfaces:
* LVDS bridge (LDB): providing up to two LVDS interfaces
 HDMI transmitter
e MIPI/DSI transmitter
* MIPI/CSI-2 receiver
e Two (identical) Display Content Integrity Checker (DCIC) are used to authenticate
sensitive displayed data.
* A Video Data Order Adapter (VDOA): used to re-order video data from the "tiled"
order used by the VPU to the conventional raster-scan order needed by the IPU.

High level integration scheme of the 1.MX 6Dual/6Quad video/graphics system is
provided by the figure below.
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Figure 9-1. i.MX 6Dual/6Quad Video-Graphics Subsystem

9.1.1 Display outputs

The 1.MX 6Dual/6Quad implements a robust muxing logic on the four display ports (2x
per IPU), to the external interfaces, either direct, or via bridges (MIPI, LVDS, HDMI),
per description below:

* Two parallel - driven directly by each of the IPUs; pixel clock at least up to 200 MHz
(for external load of up to 10 pF).
e Parallel interface works up to 200 MHz
* HDMI interface works up to 240 MHz (IPU)
* Two LVDS channels, driven by the LDB; pixel clock up to 170 MHz.
* One HDMI port (ver. 1.4) - driven by the HDMI transmitter: pixel clock up to 264
MHz (gated by the IPU capabilities)
* One MIPI/DSI port - driven by the MIPI/DSI transmitter; 2 data lanes at 1 GHz
e Each IPU display port (DI) can be connected to each of the above ports
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e Each IPU has 2 display ports, up to four external ports can be active at any given
time. (Additional asynchronous data flows can be sent though the parallel ports
and the MIPI/DSI port.)
» Read access is supported as follows
 For the ParallelO port: through DIO0
* For the Parallell port: through DI10
* For the MIPI/DSI port: through DIO1 or DI11
* Inputs to either of the DCICs are taken from one of the following buses
* For each of the parallel interfaces: probing the I/O loopback (essentially
equivalent to probing the external wires).
* For other integrated interfaces (e.g. LVDS): probing the DI1 output of each of
the [PUs (essentially equivalent to the inputs to the serializers)
* For the data enable signal, two control signals are probed from each of the above
buses.

For visual view of display signal routing, see the following figure. The chip MUX select
signals are driven by configuration bits as specified in the [IOMUX controller IOMUXC)
chapter in the IOMUXC_IOMUXC_GPR registers description fields.

IPU #1 IPU #2

DIo [al}} DIo [al}}

LVDS #1 HDMI

LVDS #0

PADS
Parallel #0

PADS
Parallel #1

NOTE: Read path for smart
Displays is possible via:

1. Parallel0 pads

2. MIPIDBI

DCIC #1 DCIC #2

Figure 9-2. Display port muxing scheme
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9.1.2 Video input

There are 3 video input ports (e.g. from image sensors).

See the figure below for details.

Video Input Ports Connectivity
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Video Sources
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Figure 9-3. The Video Input Ports

Two parallel ports are connected directly to an IPU input port.

One MIPI/CSI-2 port- IPU receives two components per cycle from the MIPI_CSI2
interface. The maximum bandwidth of the interface is as follows:

* 400MByte/sec for four data lanes configuration (800Mbps/lane)
» 375MByte/sec for 3 data lanes configuration (1000Mbps/lane)
» 250MByte/sec for 2 data lanes configuration (1000Mbps/lane)
* 125Mbyte/sec for 1 data lanes configuration (1000Mbps/lane)

Each IPU has two input ports, CSI0 and CSI1, which can receive data concurrently and
independently. At any given time, an IPU input port may receive data either from a
parallel external port or from the MIPI/CSI-2 receiver.

The MIPI/CSI-2 port can receive up to 4 concurrent data channels. Each data channel is
routed to a different CSI input of the IPU (2 [PUs, 2 CSIs on each IPU; a total of 4 CSI
inputs). Pixel data can be further processed by the IPU. Other data types can be
transferred through a CSI transparently as generic data to the system memory.

The IPUs, VPU, VDOA and the GPUs have master AXI ports, providing access to
system memory.

The modules are controlled (by the ARM CPU or the SDMA) as follows:
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» The LDB is controlled by signals connected to top-level registers.
* All other modules have a host interface. For the VPU, VDOA and the DCIC's, this is
a slave IP port and for the MIPI bridges, GPUs, HDMI and IPUs, this is a slave AHB

port.

* The data flow between VPU, VDOA, GPUs and IPUs is through system memory and
it is normally controlled by the CPU. For spacial situations, a direct synchronization
interface is provided:

* An interface between the IPUs and VPU, for low-latency video record.
* An interface between the VDOA and IPUs, for tight pipelining of data from the
VDOA to the IPU, through the IRAM.

9.1.3 Synchronization Mechanisms

The 1.MX 6Dual/6Quad provides HW synchronization mechanism between IPU and
VPU and between IPU and VDOA to reduce core intervention and enable lock-step
operation.

9.1.3.1 Synchronization between the VDOA and the IPU

The VDOA can transfer its output to the IPU through internal memory, containing a band
double buffer.

This tight double-buffering synchronization is performed without CPU involvement,
using dedicated signals between the VDOA and IPU and the same protocol as used
between two IPU DMA channels.

This synchronization is supported for each of the IPUs, with muxing between the IPUs
performed at SoC level.

Within the IPU, this synchronization is supported only for asynchronous flows .

9.1.4 Supported applications

The system described above supports a wide variety of video/graphics applications. The
following table describes the main applications.

Table 9-1. Video/graphics applications

Application | Features

Display management

Table continues on the next page...
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Table 9-1. Video/graphics applications (continued)

Application Features

Screen refresh Up to two displays active simultaneously
Pixel clock rate:

* Single display - up to 264 MHz
¢ Two displays (the sum of the two rates) - up to 240 MHz

NOTE: The parallel interface works up to 200 MHz, and the HDMI interface
works up to 240 MHz (IPU).

Special features:

* On-the-fly image conversion: rotation, inversion, resizing, color-space conversion and
combining

* On-the-fly image quality enhancement: color adjustment (including special effects) and gamut
mapping, gamma correction and contrast stretching

* Low-light compensation, allowing back-light reduction

» Scrolling/panning

Updating the display Buffer either in system memory or in an external display controller (accessed through the display
buffer (from a port)

background buffer) Special features:

On-the-fly processing - as for screen refresh
Optimized update - only modified parts are transferred
Synchronization with screen refresh, to prevent tearing
Scrolling (e.g. a running banner or a short animation)

Video

Camera preview Input rate (from sensor): up to 240 MHz
(displaying a view-
finder window)

Additional features:

¢ Window-of-interest

* On-the-fly image conversion: de-interlacing, resizing, color space conversion, rotation,
inversion

* Combining with graphics

¢ Synchronization, to prevent tearing

Still image capture Rate:

¢ Burst mode (off-line processing): up to 180 Mpixels/sec (while still leaving headroom for up to
35% blanking overhead)
e Continuous: up to 160 Mpixels/sec

Additional features:

* Image quality enlacement before compression - as for camera preview
¢ Image conversion before compression - as for camera preview; with independent parameters
¢ Synchronization with a flash, a mechanical shutter and a mechanical iris

Motion Video Record |Resolution and rate: up to 1080p (1920x1080 at 48 fps in unit test without multimedia framework)

Image processing before compression - as for still image capture

Motion Video Playback |Resolution and rate - up to 1080i/p (1920x1080) at 60 fps in unit test (without multimedia framework)

Additional features:

* Post-filtering: de-blocking and de-ringing

Table continues on the next page...
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Table 9-1. Video/graphics applications (continued)

Application Features
* Image conversion after decompression: de-interlacing, rotation, inversion, resizing, color-

space conversion and combining
* Quality enhancement: color adjustment (including special effects) and gamut mapping,

gamma correction and contrast stretching
Two-Way Video Resolution and rate - up to 1080p (1920x1080) at 25 fps in unit test (without multimedia framework)

Record and playback features - as above
Various display options, including:

* Two non-overlapping windows
¢ Picture-in-picture

The following figure provides the sample processing flow of multimedia application.
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Figure 9-4. Processing flow for multimedia applications

* The camera preview mode-the upper part
* Video recording-the left part

* Video playback-the right part

* A video call-both sides
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9.2 Image Processing Unit (IPU)
The following table shows the IPU IP parametric table.

Table 9-2.

IPU IP Parametric Table

Name

IPU

Function

Connectivity to cameras and displays; related processing; synchronization and

control

External 1/0 Pins
Notes:
This is the pinout of the IPU module

At chip level, some of the pins are muxed
and some are omitted.

Additional GPIO pins are required to
construct the connection. This is not
included in this list.

Parallel Display port:

32 bit data, ~18 clocks and controls.
Regular CMOS 10 type, 264 MHz max.
May be also connected to internal connectivity bridges.
Slow Serial Display port:

2 bit data, 3 clocks and controls.

Regular CMOS 10 type, 120 MHz max.
Parallel Sensor port:

20 bit data inputs, 5-6 clocks and controls.
Regular CMOS 10 type, 240 MHz max.
Camera strobe port:

6 camera control outputs.

Regular CMOS 10 type, 120 MHz max.

SoC Buses AXI master - for accessing the memory
AHB slave - for programming, control and direct access of the MCU to the
display

Interrupts Two interrupts: functional and error

DMA Requests

Includes an integral DMA controller with an AXI master port
Also one DMA request to the SDMA

Number of instantiations

2

Clock sources and range

HSP_CLK - Internal high-speed processing clock: up to 264 MHz
DI_CLKO, DI_CLK1 - Display interface clocks: up to 240 MHz

The goal of the IPU is to provide comprehensive support for the flow of data from an

image sensor and/or to a display device. This support covers all aspects of these

activities:

» Connectivity to relevant devices - cameras, displays, graphics coprocessors, TV

encoders and decoders.
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» Related image processing and manipulation: image enhancements and conversions,

etc.

» Synchronization and control capabilities (to avoid tearing artifacts, for example)

This integrative approach leads to several significant advantages:

* Automation: The involvement of the MCU (Main Control Unit) in image

management is minimized. In particular, display refresh/update and a camera
preview (displaying the input from an image sensor) can be performed completely
autonomously. The resulting benefits are reducing the overhead due to SW-HW
synchronization, freeing the MCU to perform other tasks and reduced power
consumption (when the MCU is idle and can be powered down).

Optimal data path: Access to system memory is minimized. In particular, significant
processing can be performed on-the-fly while receiving data from an image sensor
and/or sending data to a display. System memory is used essentially only when a
change in pixel order or frame rate is needed. The resulting benefits are reduced load
on the system bus and further reduction of power consumption.

Resource sharing: Maximal HW reuse for different applications, resulting with the
support of a wide range of requirements with minimal hardware

The hardware reuse mentioned above is enabled by a sophisticated configurability of
each hardware block. This configurability also allows the support of a wide range of
external devices, data formats and operation modes.

A simplified block diagram of the IPU is given in the figure below. The role of each
block is described in the table below.
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Figure 9-5. IPU - Block Diagram
Table 9-3. IPU - Block Description

Block

Description

CSI - Camera Sensor Interface

Controls a camera port; provides interface to an image sensor or a related device.

IPUv3 includes 2 such blocks

DI - Display Interface

Provides interface to displays, display controllers and related devices.

IPUv3 includes 2 such blocks

DC - Display Controller

Controls the display ports.

VDIC - Video De-Interlacer and
Combiner

Performs de-interlacing - converting interlaced video to progressive - or combining

IC - Image Converter

Performs resizing, color conversion/correction, combining with graphics, and

horizontal inversion

DP - Display Processor

Performs the processing required for data sent to display

IRT - Image Rotator

Performs rotation (90 or 180 degrees) and inversion (vertical/horizontal)

IDMAC - Image DMA Controller

Controls the memory port; transfers data to/from system memory

SMFC - Sensor Multi FIFO Controller

Controls FIFQO's for output from the CSl's to system memory

DMFC - Display Multi FIFO Controller

Controls FIFQ's for IDMAC channels related to the display system

CM - Control Module

Provides control and synchronization.
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9.2.1 IPU External Ports
The IPU has the following ports:

» Two camera ports - controlled by a CSI module - providing a connection to image
sensors and related devices.

* Two display ports - each controlled by a DI module - providing a connection to
displays and related devices.

e Memory port - AXI (AHB V3.0) master, controlled by the IDMAC - providing
connection to the system memory.

» AHB-lite slave port, providing connection to the ARM MCU (and to any other
master connected to the ARM's cross-bar switch)

9.2.1.1 Camera Ports

The role of these ports is to receive input from video sources (e.g. image sensors) and to
provide support for time-sensitive control signals to the camera. (Non-time-sensitive
controls - e.g. configuration, reset - are performed by the MCU, through an I2C I/F or
GPIO signals).

Each of the camera ports includes the following features:

* Direct connectivity to most relevant external devices.
» Parallel interface - up to 20-bit data bus
* Frame size: up to 8192 x 4096 pixels (including blanking intervals)
* Data formats supported include Raw (Bayer), RGB, YUV 4:4:4, YUV 4:2:2 and
grayscale, up to 16 bits per value (component).
* Synchronization - video mode
 The sensor is the master of the pixel clock (PIXCLK) and synchronization
signals
» Synchronization signals are received using either of the following methods:
* Dedicated control signals -VSYNC, HSYNC - with programmable pulse
width and polarity
* Controls embedded in the data stream, following loosely the BT.656
protocol, with flexibility in code values and location.
* Synchronization - still image capture
» The image capture is triggered by the MCU or by an external signal (e.g. a
mechanical shutter)
» Synchronized strobes are generated for up to 6 outputs - the sensor and camera
peripherals (flash, mechanical shutter...)
* Additional features
* Frame rate reduction, by periodic skipping of frames
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* Downsizing x2, by skipping rows/columns
* Window-of-interest selection
* Pre-flash - for red-eye reduction and for measurements (e.g. focus) in low-light
conditions

Several sensors can be connected to each of the CSI's. Simultaneous functionality
(sending data) is supported as follows:

* Two streams can be received independently, each through a different CSI.

* A CSI can receive several interleaved streams (up to 4; e.g. as supported by the
MIPI/CSI-2 I/F), The CSI can de-interleave the streams according to an ID signal
received with the input.

» Unpacking capabilities are provided for a single stream in each CSI, while the other
ones are treated as generic data.

* Only one of the streams can be transferred to the VDIC or IC for on-the-fly
processing, while the other ones are sent directly to system memory.

The input rate supported by the camera port is as follows:

* Peak: up to 240 MHz (values/sec)
e Average (assuming 35% blanking overhead), for YUV 4:2:2
* Pixel in one cycle (e.g. BT.1120): up to 180 MP/sec, e.g. 12M pixels @ 15 fps
* Pixel on two cycles (e.g. BT.656): up to 90 MP/sec, e.g. 6M pixels @ 15 fps.
e On-the-fly processing may be restricted to a lower input rate - see below.

9.2.1.2 Display Ports

The role of these ports is to communicate with display devices, either directly or through
a controller (e.g. graphics accelerator) or a bridge (e.g. TV encoder or an LVDS interface
bridge).

9.2.1.2.1 Access Modes
Two access modes are supported:

* Synchronous Access
» Asynchronous Access

9.2.1.2.2 Synchronous Access

In this mode, the IPU transfers a two-dimensional block of pixels to the display device, in
synchronization with the screen refresh cycle.
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This mode has a dual role:

* For a RAM-Iess display or a TV screen, this mode is used to perform the screen
refresh process from a display buffer in system memory.

» For a "smart" display, this mode is used to transfer a rectangular block of pixels to
the display's screen and, in some cases, also to the display buffer

In both cases, the IPU sends to the display all the synchronization signals controlling the
screen refresh and the block transfer is synchronized with these signals. This
synchronization means that tearing effects are avoided when using this mode.

9.2.1.2.3 Asynchronous Access

This is the main mode used for communicating with an external display controller
(possibly in a smart display or a graphics accelerator). In this mode, the IPU performs
random access - read/write - to the memory and registers of the controller.

The following access types are provided:

 Data transfer to the external device, after on-the-fly processing in the IPU.

* Data transfer (DMA) - read/write - between the host's system memory and the
external device, through the IPU's memory port (controlled by the IDMAC); e.g.
transfer of a rectangular block of pixels (possibly full screen).

* Host access - read/write - to an external device, through the AHB-slave port

9.2.1.2.4 Interface details

The display interface is very flexible and supports a wide variety of devices from major
manufacturers.

The following interface types are provided (in each of the two display ports):

» A parallel video interface (for synchronous access) - up to 24-bit data bus.
* Supports BT.656 (8-bit) and BT.1120 (16-bit) protocols
 Supports HDTV standards SMPTE274 (10801/p) and SMPTE296 (720p)
A parallel bidirectional bus interface (for asynchronous access) - up to 32-bit data
bus.
* A serial interface - 3-wire, 4-wire and 5-wire (two flavors) (for asynchronous access)

The supported formats for pixel data are: RGB and YUV 4:2:2.
For the interface clock, there are the following options (independently for each port)

* Derived from the IPU internal clock (master mode)
* Provided by an external source (slave mode)
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The transfer rate supported

* When a single port is active, the pixel clock rate is up to 264 MHz
* When both ports are active

« Each pixel clock rate may be up to 220 MHz!

* The sum of pixel clock rates is up to 240 MHz

9.2.1.2.5 Connecting To Display Devices
IPU allows the connectivity to multiple display devices.
In particular, it supports the following setup:

* Primary LCD display.
e Second LCD display.
» External display; e.g. TV.

Simultaneous functionality of the above devices is possible in each of the following
ways:

» Two devices can be accessed (synchronously or asynchronously) independently, each
through a different port: each using any of the available interfaces.

* Two devices can time-share asynchronous accesses through the legacy serial and
parallel interfaces, using the CS signals.

9.2.2 Processing

The IPU processes rectangular blocks of pixels. The processing is performed in four
modules - VDIC, IC, DP and IRT.

(see Figure 9-5 and Table 9-3). Several time-shared data flows are supported, as
described in the following table.

Table 9-4. Time-Shared Data Flows Through The IPU

Name Number Type Flow Target Restrictions
Display Refresh/ |5 flows (at DS1 Fmem -> DP -> Display | Synchronous Access (e.g. —
Update most two of display refresh;

them of type

controlled by the DI)

DS2 Fmem -> DP -> Display Asynchronous Access —
(e.g. display update)

DS1)

DS3 Fmem <-> Display Generic Data Transfer —

Table continues on the next page...

1. Specified pixel clocks frequencies are applicable for internal clocks, but may be limited by 10 buffers speed
capability. Final numbers are subjected to AC characterization.
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Table 9-4. Time-Shared Data Flows Through The IPU (continued)

Name Number Type Flow Target Restrictions
1 flow DS4 MCU <-> Display Direct Access —
Video Playback |1 flow PL1 Bmem -> VDIC -> IC -> Main option —
Bmem -> IRT -> Fmem
+ DSx
PL2 Fmem -> IRT -> Bmem -> |Low power Progressive source
IC->DP (branching to DSx, as a Large enough window
video plane) No other video flows
PL3 Fmem -> VDIC -> IC -> Low power Interlaced source
DP (branching to DSx, as a Large enough window
video plane) No other video flows
Camera Preview |2 flows VF1 Sensor -> IC -> Bmem -> | main option Single progressive input
(VF2 may be IRT -> Fmem
used also as + DSx
: playback VF2 Sensor -> Fmem -> VDIC |two inputs and/or When the VDIC is used
ow) -> |C -> Bmem -> IRT -> |interlaced input for de-interlacing, one of
Fmem the three input fields can
go directly from the sensor
+DSx to the VDIC
VF4 Sensor -> IC -> Fmem Low power Single progressive input
+ DSH1 RAM:-less Display Refresh rate = 2x sensor
Single Display Buffer frame rate
L Large enough window
(in internal memory)
Tearing-less No other video flows
Video Record 2 flows RCx IC -> Bmem -> IRT -> (branching from VFx)
Fmem
Graphic Overlays |2 flows GF1 Fmem -> IC (combining with the main
2 flows GF2 Fmem -> DP flow
9.2.2.1 Display Processor (DP)

The Display Processor performs all the processing required for data sent to a display.

e Combining 2 video/graphics planes
* Overlaying a simple HW cursor 32 x 32 pixels, uniform color; may be combined
logically with the background.

* Color conversion/correction - linear (multiplicative and additive) Programmable;
including:

* YUV <->RGB, YUV<->YUYV conversions where YUV stands for any one of

the color formats defined in the MPEG-4 standard
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* Adjustments: brightness, contrast, color saturation...
» Special effects: gray-scale, color inversion, sephia, blue-tone...
* Hue-preserving gamut mapping - for minimal color distortion
* Applied to the output of combining or to one of the inputs
* Gamma correction and contrast stretching - programmable piecewise-linear map

The DP processes a single data flow at any given time, but it supports up to three data
flows, by time sharing, one of them may be synchronous.

The data rate is up to 264M pixels/sec

9.2.2.2 Video de-interlacer (VDIC)
VDIC, the video de-interlacer and combiner module, has two operation modes

* De-interlacing: converts an interlaced video stream to progressive order.
* Combining: combines two video/graphics planes and a background color

The input and output to/from the VDIC is as follows:

* Input for de-interlacing: three consecutive fields
* Source
e The most recent field may come from the CSI or from system memory
* The other two fields are read from memory
* Field size: Supports up to 1080p
e Pixel format: YUV 4:2:2/4:2:0, 8 bits/value
» Typical video sources - SDTV: 480130 (720x480 at 30 fps) or 576125 (720x576
at 25 fps) and HDTV: 1080130 (1920x1080 at 30 fps)
e Input for combining: two progressive video/graphics planes
* Source: system memory
* Plane size: up to 1920x1200 pixels.
e Pixel format: RGB/YUYV 4:2:2, 8 bits/value
* Output: progressive frame
* Destination: to system memory or to the Image Converter.
e Frame size: up to 1920x1200 pixels.
» Rate: up to 240M pixels/sec.
* Format: same as input format.

De-interlacing is performed using a high-quality 3-field filter, which is motion adaptive:

* For slow motion - retains the full resolution (of both top and bottom fields)
* For fast motion - prevents motion artifacts

VDIC supports a single video stream at any given time.
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9.2.2.3 Image Converter (IC)
The Image Converter performs various operations on a video stream.
The operations performed are:

* Resizing:
* Fully flexible resizing ratio Maximal downsizing ratio: 8:1. Subject to this
limitation, any N->M resizing can be performed
* Independent horizontal and vertical resizing ratios.
* Color conversion/correction - linear (multiplicative and additive) Programmable;
including:
* YUV <->RGB, YUV<->YUYV conversions where YUV stands for any one of
the color formats defined in the MPEG-4 standard
* Adjustments: brightness, contrast, color saturation...
» Special effects: gray-scale, color inversion, sephia, blue-tone
* Combining with a graphics plane (e.g. application-specific overlay)
* Horizontal inversion

The IC supports three time-shared data flows: record, camera preview and playback (the
first two share a common input).

The frame resolution supported is up to 4096x4096 for input and up to 1024x1024 for
output. Wider frames can be processed by the IC by splitting them to vertical stripes.

Data throughput:

* For a single active task: up to 240M pixels/sec for input and up to 120M pixels/sec
for output.

* For several active tasks: up to 200M pixels/sec for input and up to 100M pixels/sec
for output.

9.2.2.4 Image Rotator (IRT)
The Image Rotator performs any combination of the following:

* 90-degree rotation
e Horizontal inversion
e Vertical inversion

The data throughput
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e When a single task is active: up to 120M pixels/sec.

* When more tasks are active: up to 100M pixels/sec.

9.2.3 Automatic Procedures

The IPU is equipped with powerful control and synchronization capabilities to perform
its tasks with minimal involvement of ARM and minimal use of memory.

In particular, it includes:

* An integrated DMA controller with an AXI master port, allowing autonomous access
to the system memory.

* An integrated display controller, performing screen refresh of a RAM-less display.

* A page-flip double buffering mechanism, synchronizing read and write access to
system memory, to prevent tearing effects.

* A double/triple buffer synchronization mechanism with a video/graphics source.

* Internal synchronization, e.g., between input from sensor and output to display.

As a result, in most cases, the MCU is involved only when it also performs part of the
processing (e.g. video coding). In particular, the following procedures are performed by
the IPU completely autonomously:

 Screen refresh for RAM-less displays
e Camera preview (displaying a view finder - a video-stream from the image sensor to
the display).

NOTE
Direct camera to display flow is possible when the frame
rate of the source and the destination is the same (typically
the target display will be asynchronous display, where the
display is updated at the rate of the source).

Typically, there are extended periods of time in which there is no other activity in the
system. The MCU - being idle - can be put to a low-power mode, reducing the power
consumption and extending significantly the battery life.

The IPU supports several techniques to reduce further the power consumption of the
display system:

* Dynamic backlight control, with low-light compensation by image enhancement
Further features and capabilities of the automatic procedures include:
» Automatic display of a changing image (animation) or moving image (scrolling).
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 The timing of the display update can be adjusted to avoid tearing.
* The video stream from an image sensor can be sent directly to the display buffer used
for screen refresh, while avoiding tearing.

The clock sources received by the IPU are listed in the following table.

Table 9-5. IPU Clock Sources

Name Symbol Source Rate Comments

High-Speed HSP_CLK Clock control Module |Up to 264 MHz
Processing Clock

Display Interface DI_CLKO Clock control Module |[Up to 220 MHz Optional; needed for synchronization with

Clocks DI_CLK1 or an external PLL interface bridges

9.2.4 Further Changes in IPUv3H vs. IPUV3M

* The sizes of the input/output FIFOs in the DMFC, SMFC and VDIC have been
increased, to support an increased data rate

e The memory address space has been reduced to 32 MB. Direct access to an external
display device is canceled, but low-level access is retained.

* Synchronization with the VDOA has been added - see Synchronization between the
VDOA and the IPU

9.3 LVDS Display Bridge (LDB)

LVDS Display Bridge (LDB) will be used to connect the IPU (Image Processing Unit) to
the External LVDS Display Interface.

9.3.1 LDB Overview
Table 9-6. IP Parametric Table

Name Description
Function Connectivity to displays with LVDS interface
External 1/0 Pins LVDS Display port:
Notes: 2 channels. Each channel consists of:
Those are LVDS 10 pads * 1 clock pair
* 4 data pairs
Each pair contains - LVDS special differential pad (PadP, PadM).

Table continues on the next page...
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Table 9-6. IP Parametric Table (continued)

Name Description

total of 20 10 pads.

SoC Buses None. Only configuration signals.

Interrupts None

DMA Requests None

Number of instantiations 1

Clock sources and range DIO_CLK, DI1_CLK - Display interface clock: 20-170 MHz
DI0O_SER_CLK, DI1_SER_CLK - Serializer clock: 140-595 MHz

The purpose of the LDB is to support flow of synchronous RGB data from the IPU to
external display devices through the LVDS interface. This support covers all aspects of
these activities:

* Connectivity to relevant devices - Displays with LVDS receivers.

* Arranging the data as required by the external display receiver and by LVDS display
standards.

 Synchronization and control capabilities.

9.3.2 LDB External Ports
The LDB has the following ports:

* Two input parallel display ports.

e Two Output LVDS channels - Each channel consisting of 4 data pair, and 1 clock
pair (pair=LVDS pad contains PadP, PadM).

* Control signals - to configure LDB parameters and operations.

* Clocks from SOC PLLs.

9.3.3 Input Parallel Display Ports

One or Two (DIO, DI1) parallel RGB input ports are supported (configurable). Only
synchronous access mode is supported.

Each RGB data interface contains the following:

* RGB Data of 18 or 24 bits
e Pixel clock

* Control signals: HSYNC, VSYNC, DE, and 1 additional optional general purpose
control.
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Total of up to 28 bits per data interface are transferred per pixel clock cycle.
Rates supported:

* For dual-channel output: Up to 170 MHz pixel clock (e.g. UXGA - 1600x1200 @ 60
Hz + 35% blanking)

 For single-channel output: Up to 85 MHz per interface. (e.g. WXGA - 1366x768 @
60 Hz + 35% blanking).

9.3.3.1 Output LVDS Ports

There are 2 LVDS channels. These inputs are used to communicate RGB data and
controls to external LCD displays with LVDS interface, or through LVDS receivers.

The LVDS ports may be used as follows:

* One single-channel output

* One dual channel output: single input, split to two output channels

» Two identical outputs: single input sent to both output channels

e Two independent outputs: two inputs sent, each, to a different output channel

9.4 Video Data Order Adapter (VDOA)

The goal of the VDOA is to re-order video data from the "tiled" order used by the VPU to
the conventional raster-scan order needed by the IPU.

9.4.1 VDOA Interfaces
The VDOA has the following interfaces

e Memory interface: 64-bit AXI master port (no AXI ID output)
» Host interface: IP slave port
* Synchronization with IPU (see below)

9.4.2 VDOA Data Path

9.4.2.1 Input

* Source: a frame buffer in system memory
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* Addressing: tile-based
e Order: raster-scan of tiles
* Maximal bursts (up to 64 bytes)

9.4.2.2 Output

* Destination: a frame buffer or band buffer in system memory (band = row of tiles; to
be used when the buffering is in internal memory)

* Addressing: raster-scan of rows

* Order: full bursts of 64 bytes (requires data from several tiles)

Input/output - additional aspects

* Pixel format: YUV 4:2:0 partially-interleaved
 Pixel format: YUV 4:2:2 interleaved
 Total rate: at least up to 220 MP/sec (e.g. 10801 @ 60 fps + 4801 @ 60 fps, three
fields per frame)
e Frame width: even; up to 4096 pixels
* Frame height: even; up to 2048 pixels
* Addresses [bytes]
e Base address: 32-bit integer, multiple of 8
* Offset from the Y buffer to the UV buffer: 23-bit integer, multiple of 8
* Line stride (same for both buffers): 12-bit integer, multiple of 8

9.4.3 Control
Each VDOA task is activated individually by the CPU and consists of
» Reordering a single buffer of pixels;
or

* Reordering concurrently three buffers or pixels (needed for the 3 input fields used for
de-interlacing in the IPU).

When reordering concurrently three buffers

* The buffers differ only in their base addresses.

* The switching between them is performed at the end of a band (= row of tiles), in a
fixed order: buffer 0 band 0 -> buffer 1 band O -> buffer 2 band O -> buffer 0 band
I...

Multi-tasking
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 All task parameters are double buffered, to allow SW-controlled frame-by-frame
task-switching without re-configuration overhead.

Synchronization with IPU - see Synchronization between the VDOA and the IPU

End-of-task interrupt

* The VDOA can issue a functional interrupt after completing the task.

e The interrupt is triggered by the acknowledgement received on the AXI bus for the
last write access.

* For this to indicate that the data indeed reached its destination, this last write access
is non-bufferable.

9.5 Display Content Integrity Checker (DCIC)

The goal of the DCIC is to verify that a safety-critical information sent to a display is not
corrupted.

Such a verification is mandatory for warning icons in the instrument cluster of a car, to
comply with the ASIL B (Automotive Safety Integrity Level B) specification. It is also
required in other safety-sensitive systems.

9.5.1 DCIC Interfaces
The DCIC has the following interfaces

 Data input port - snooping one of the display ports
» Host interface: IP slave port

9.5.2 DCIC Data Path
See Figure 9-2 for DCIC integration in 1.MX 6Dual/6Quad SoC.
Input - snooped display bus

* Pixel clock signal; up to 264 MHz

» Data enable signal: marking a cycle with valid data (pixel)

 Data: 24-bit bus, assumed to contain a single full pixel

e Vsync & Hsync signals: indicating frame & row boundaries respectively
* Mask signal (see below)

Actions
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* Identify pixels belonging to a ROI (Region Of Interest)
» Up to 16 ROIs are supported
» Each is confined to a rectangle, with a configurable location and size
* A refined shape of the ROI is characterized through the mask input signal, when
enabled
* Overlap between the regions is not allowed (each pixel contributes to at most
one region)
 Calculate an integrity signature - CRC32 - independently for each ROI
* Compare the calculated signature to the reference signature - provided by the host
CpPU
* This check is triggered by the Vsync signal

Results

* Registered values - accessible by the CPU through the host interface
 Calculated signatures - one for each ROI - from the last frame (the intermediate
values from the current frame are stored separately)
* Match status bits - one for each ROI - from the last frame
* Interrupts - to the host CPU (maskable)
* Match results ready (functional)
e Mismatch (error)
* Both interrupts are generated immediately after completing the signature match
check
* Signal to an external CPU (through a GPIO pin)
* Continuously oscillating at a rate which is an integer division of the input clock
* When the status bit of the mismatch interrupt is set - i.e. from mismatch
detection until the CPU clears the bit: division x16
e Otherwise: division x4

9.5.3 Configuration parameters

* For each of the 16 ROIs
* Enable bit; double-buffered; changes take effect at frame boundaries.
» Rectangle offset [pixels] = location of the upper-left pixel
* Horizontal: 0 .. 2*13-1
* Vertical: 0 .. 2*12-1
» Rectangle size [pixels]
e Horizontal: 1 .. 2713
* Vertical: 1.. 2712
* A 32-bit "reference signature" - to be compared with the calculated signature
* Freeze bit
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 "Sticky" control bit: zero at reset; can be set but cannot be reset
* Once set (typically at boot), the only parameters from the above list that are
allowed to be changed are the reference signatures
* Mask input settings: enable, polarity
* Interrupt settings
» A mask bit for each of the two interrupts
* Freeze bit: the masks can be changed only before the freeze bit is set.

9.5.4 System Considerations

* The DCIC always assumes a 24-bit pixel.
* For proper functionality with lower color depth, one must ensure that:

* When the CPU calculates the reference signature, it applies the same mapping of
a pixel to a 24-bit field as that performed by the IPU.
» The display is connected to the appropriate pins.
* The simplest mapping would be
* Map the pixel to the data bus in the same way as for 24 bpp
 Set the values at the extra LSBs to zero.
* Parameter updates
» The reference signature can be freely updated from frame to frame, in
coordination with the changing content (since it is used only once per frame, just
before the interrupt)
* Each ROI can be freely and independently enabled/disabled between frames
(since the enable bit is double buffered)
* The size and location of a ROI can be modified while it is disabled.

9.6 Video Processing Unit (VPUvV6)

The VPU is a multi-standard video codec (encoder/decoder) capable of handling multiple
streams simultaneously by time multiplexing.

It is a very flexible block consisting of hardware accelerators surrounding a
programmable core. The VPU presents to the system a register mapped interface that is
controlled by the embedded processor. End users should only interface with the VPU
using the API that is provided with each BSP Programmers User Guide. This API isolates
the user from possible changes in the register level interface.
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In the following table we can see a summary of the VPU specs. The VPU has its own
DMA driven AXI masters that allow it to retrieve the required data directly from system
memory (DDR and iRAM). The load in the host ARM platform is negligible because it
only needs to interact with the VPU at the frame level.

Table 9-7. VPU Spec Summary
Name VPU

Function Decode video streams including optional video processing such as rotation,
deringing and mirroring.

Supported encoders MPEG-4 SP

H.263 V2 + Annex J, K (RS=0 and ASO=0), and T
H.264 BP, CBP

MJPEG Baseline

Supported decoders MPEG-2 MP, HP

VC-1 SP, MP, AP

MPEG-4 SP, ASP

H.263 V2 + Annex J, K (RS=0 and ASO=0), and T
H.264 BP, MP, HP

H.264-MVC BP, MP, HP

DivX v3,4,5

Real Video 8, 9, 10

MJPEG Baseline

On2 VP8
AVS Jizhun
External 1/0 Pins (List, Type, Schmidt No external I/O pins are needed
Trigger, Speed)
SoC Buses (List, Type, Bandwidth) 64 bit AXI master for accessing the system memory and the optional secondary

AXI but to iRAM

IPBus slave for host control

Interrupts Two interrupts

DMA Requests Integrated DMA controller on the AXI master port
Endianness 64 and 32 bit BE/LE

Number of instantiations 1

Clock sources and range Core clock: up to 264 MHz

AXI bus clock: up to 264 MHz
IP bus clock: up to 66 MHz

NOTE
RealNetworks video codec is disabled by default on i.MX 6
series processors. Please contact your FSL sales representative
for more details.
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The 1.MX 6Dual/6Quad processor has a high-performance video processing unit (VPU),
which covers many standard and high definition video decoders and encoders as a multi-
standard video codec engine as well as several important video processing such as
rotation and mirroring.

9.6.1 Basic Structure

The following Figure 9-6 shows the basic structure of the VPU. The VPU is self
contained except for memory accesses. It is connected to the memory subsystem through
two AXI master ports. The ARM configures the VPU operation through the IP bus that is
converted to APB in a gasket.

A new feature is added for allowing VPU encoding a frame even the IPU writes only a
small portion of source video (from camera sensor) into the frame buffer. This feature is
called IPU-VPU sub-frame synchronization. Four additional signals are added for
implementing this feature with three of them from IPU to VPU, and one of them from
VPU to IPU, as shown in Figure 9-6 for the signal category of "IPU VPU sub-frame
sync"
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Core relative { CRESETn __3, 3 IREQ
ignal
signais CCLK —3 |3 EXT_ARESETn
AXl relative ARESETn 3 » BUSY
signals {
ACLK — >
,;Pr?a::latlve { PRESETn __3, AXI write address 3\
9 PCLK — channel
TESTMODE — >
AXI write-data > AXI write
channel channel
. AXI write response
APB signal channel )
AXI read address A
channel
AXl read
channel
ipu_end_of_row > AXI read data
'PL; ;/PU channel Y,
sub-frame ipu_new_frame >
sync
ipu_current_buffer[2:0] — >
Figure 9-6. The Block Diagram of the VPU
9.6.2 Feature summary
The following table describes the VPU's encoding / decoding capabilities:
Table 9-8. VPU decoding/encoding capabilities
Dec/Enc Standard Profile Resolution Bitrate Comments
HW Decoder |MPEG-2 Main-High 1080 i/p, 30fps 50 Mbps 1080p+SD at 30fps, 720p60
MPEG4/XviD SP/ASP 1080 i/p, 30fps 40 Mbps —
H.263 PO/P3 16CIF, 30 fps 20 Mbps —
H.264 BP/CBP/MP/HP  |1080i/p, 30 fos |50 Mbps 1080p+SD at 30 fps,
720p60
H.264-MVC BP/MP/HP 720p, 30 fps — —

Table continues on the next page...
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Table 9-8. VPU decoding/encoding capabilities (continued)

Dec/Enc Standard Profile Resolution Bitrate Comments
VCi1 SP/MP/AP 1080 i/p, 30 fps 45 Mbps 1080p+SD at 30 fps,
720p60
RV 8/9/10 1080 p, 30 fps 40 Mbps —
DivX 3/4/5/6 1080 i/p, 30 fps 40 Mbps —
On2 VP8 — 720p, 30 fps 20 Mbps —
AVS Jizhun 1080 i/p, 30fp 40 Mbps — —
MJPEG Baseline 8192x8192 120 Mpixel/sec Perf shown at —
4:4:4 format
Hardware MPEG4 Simple 720p, 30 fps 12 Mbps VPU can generate higher
encoder H.263 PO/P3 4CIF, 30 fps 8 Mbps bltrat_g than the maximum
specified by the
H.264 BP/CBP 1080p, 30 fps 14 Mbps Corresponding standard.
MJPEG Baseline 8192 x 8192 160 Mpixel/sec Perf shown at 4:2:2 format

VPU can also perform the following:

* On-the-fly (90 x n) degree simultaneous rotation and mirroring (n = 0,1,2,3).
* Post-processing
* De-blocking filtering for MPEG-4
 De-ringing filtering for MPEG-4 and H.264 decoder

9.7 OpenGL ES 3D Graphics Processing Unit (GPU3Dv4)

9.7.1 OpenGL Overview

9.7.2 OpenGL Features

Summary of features in the GPU3D includes:
* OpenGL ES 2.0 compliance, including extensions; OpenGL ES 1.1; OpenVG 1.1

» [IEEE 32-bit floating-point pipeline

 Ultra-threaded, unified vertex and fragment shaders
e Low bandwidth at both high and low data rates
* Low CPU loading
* Up to 12 programmable elements per vertex
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* Dependent texture operation with high-performance

* Alpha blending

* Depth and stencil compare

 Support for 8 fragment shader simultaneous textures

* Support for 4 vertex shader simultaneous textures

 Point sampling, bi-linear sampling, tri-linear filtering, and cubic textures
* Resolve and fast clear

» 8k x 8k texture size and 8k x 8k rendering target

9.7.3 OpenGL Block Diagram

GPU Debug Bus
IOMUX
64b AX| Master
A;'E_Sz 32b AHB Slave GPU3D Memory Access AX]
- ar .
Graphics Core
Switch | Command Bus ph! 64b AXI Master ARB.

Figure 9-7. GPU System Integration Diagram

9.7.4 OpenGL Performance

* Geometry Rate: 88M Triangles/sec
 Pixel Rate: 1.066G pixels/sec

9.7.5 OpenGL Software
API / Driver Support

* OpenGL ES 1.1, 2.0
* OpenVG 1.1
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* EGL 14

* OpenGL 2.1

e OpenCL 1.1 EP

e OpenVG 1.1

Operating Systems

e Windows CE
e [Linux Embedded and X11
e Android

9.8 2D Graphics Processing Unit (GPU2Dv2)

9.8.1 2D feature summary
GPU2D has the following features:

* Bit BLT and stretch BLT
» Rectangle fill and clear
 Line drawing
* High performance stretch and shrink
* Mono expansion for text rendering
* ROP2, ROP3, and ROP4
 Alpha blending including Java 2 Porter-Duff compositing blending rules
* Support rendering size of 32Kx32K
* 90/180/270 degree rotation
* Transparency by monochrome mask, chroma key, or pattern mask
* Color space conversion between YUV and RGB
* High quality image scaling, using up to 9x9 separable filter
* Bit-Blit Formats
* AIR5G5B5 (source/destination)
e A4R4G4B4 (source/destination)
* X1R5G5B5 (source/destination)
* X4R4G4B4 (source/destination)
* R5G6BS5 (source/destination)
* X8R8GEBS (source/destination)
* ABR8G8BS (source/destination)
« 8-bit color index (source only)
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* A8 (source/destination)
* 1-bit monochrome (source only)
* Filter Blit Formats
* A1R5G5B5 (source/destination)
* A4R4G4B4 (source/destination)
» ASR8G8BS (source/destination)
* R5G6B5 (source/destination)
* X1R5G5B5 (source/destination)
e X4R4G4B4 (source/destination)
* X8R8GEBS (source/destination)
* YUV (source only):
* NV12 (4:2:0, 2 planes)
* NV16 (4:2:2, 2 planes)
e UYVY (4:2:2, interleave)
e YUY?2 (4:2:2, interleave)
* YV12 (4:2:0, 3 planes)
* 8-bit color index(source only)

9.8.2 2D Block Diagram

Figure 9-8 below presents the integration of the GPU2D core in 1.MX 6Dual/6Quad SoC.

GPU Debug Bus

IOMUX
64b AXI| Master
A),ji_32 32b AHB Slave GPU2Dv2 Memory Access AX|
- ar .
Switch | Command Bus Graphics Core 64b AX| Master ARB.

Figure 9-8. GPU2Dv2 (GPU2D) Interface Diagram
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9.8.3 2D Performance

* Geometry Rate: 26.6M Triangles/sec
 Pixel Rate: 256M pixels/sec

9.8.4 2D Software
API / Driver Support

e GDI/DirectDraw
e DirectFB
e X11 EXA

Operating Systems

* Windows CE
e [Linux Embedded and X11
e Android

9.9 Vector Graphics Processing Unit (GPUVGv2)

9.9.1 Vector Graphics Overview

The vector graphics processing unit is based on the GC355 IP core.

9.9.2 Vector Graphics Features
Featureset Overview:

» Real-time hardware curve tesselation of lines, quadratic and cubic Bezier curves
e 16x Line Anti-aliasing
* OpenVG 1.1 support
* Vector Drawing:
* Coordinate Systems and Transformations
* Viewport Clipping, Scissoring and Alpha Masking
 Pathsand stroke generation
* Image interpolation
* Image Filters
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* Paint (gradient and pattern)
* Blending

Figure 9-9 below presents the integration of OpenVG core, in 1.MX 6Dual/6Quad SoC.

GPU Debug Bus
IOMUX

A;' E'SQ 32b AHB Slave GC355 64b AXI Master |  axi
SV;@L Command Bus | Graphics Core | Memory Access | ARB.

Figure 9-9. GPU2Dv2 (GC355) Interface Diagram

9.9.3 Vector Graphics Performance

* GPU-VG @ 533MHz
* Full OpenVG 1.1 Khronos Conformance
e 533 M pixels / sec raw performance (1 pixel / clock)

9.9.4 Vector Graphics Software
API / Driver Support

* OpenVG 1.1
Operating Systems

* Windows CE
e Linux Embedded and X11
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9.10 HDMI TX - HD Multimedia Interface transmitter

9.10.1 HDMI Introduction

HDMI (High-Definition Multimedia Interface) is a compact audio/video interface for
transmitting uncompressed digital video data and uncompressed/compressed digital audio
data. HDMI connects digital audio/video sources-such as set-top boxes, Blu-ray Disc
players, personal computers (PCs), video game consoles, and AV receivers to compatible
digital audio devices, computer monitors, and digital televisions.

HDMI supports, on a single cable, any TV or PC video format, including standard,
enhanced, and high-definition video, up to 8 channels of digital audio, and a Consumer
Electronics Control (CEC) connection. The CEC allows HDMI devices to control each
other when necessary and allows the user to operate multiple devices with one remote
control handset.

Because HDMI is electrically compatible with the signals used by Digital Visual
Interface (DVI), no signal conversion is necessary, nor is there a loss of video quality
when a DVI-to-HDMI adapter is used.

The HDMI Transmitter (HDMI TX) consists of two parts:

e HDMI TX Controller
« HDMI TX PHY

Figure 9-10 depicts the HDMI TX integration scheme into the 1.MX 6Dual/6Quad.
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Figure 9-10. HDMI TX integration into the i.MX 6Dual/6Quad

The video interface is parallel with 24 bit/pixel data and separate signals for vertical
(VSYNC) and horizontal (HSYNC) synchronization. The video data is supplied by the

Image Processing Unit (IPU).

The audio data is read from an external memory by the internal Audio DMA via the

master AHB interface. The HDMI TX is controlled via the AHB interface.

9.10.2 Features

The HDMI TX features are listed in Table 9-9.
Table 9-9. HDMI TX Features

Specification item |Requirement

General Features

Standard Compliance | HDMI 1.4a

Table continues on the next page...
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Table 9-9. HDMI TX Features (continued)

HDMI CTS 1.4a
DVI 1.0
HDCP 1.4

Consumer Electronic Control

Supported

Monitor Detection

Hot plug/unplug detection and link status monitor supported

Video Features

Video Standard Compliance EIA/CEA-861D
Supported Video Resolutions Up to 1080p @ 120Hz HDTV display,
up to QXGA graphics display,

HDMI 1.4a 4K x 2K video formats
HDMI 1.4a 3D video modes with up to 340MHz TMDS clock

Pixel Clock Frequency

From 25 MHz to 340 MHz

Input Data Formats

Parallel YCbCr 4:4:4 and parallel RGB 4:4:4
and parallel YCbCr 4:2:2

Input Color Depth

24/30/36/48 bits/pixel

Input Syncs Format

Separate HSYNC and VSYNC plus data enable control

Internal Video Processing

Interpolation YCbCr 4:2:2 to 4:4:4

Color space conversion YCbCr to RGB and vice versa

Audio Features

Audio Standard Compliance

IEC60958, IEC61937

Supported Audio Formats

All audio formats as specified by the HDMI Specification Version 1.4a supported.

Audio Input Interfaces

Audio DMA

Audio Sampling Rate

Up to 192 kHz

9.11 Display / Sensor MIPI interfaces

9.11.1 Introduction

1.MX 6Dual/6Quad Application Processor features MIPI DSI/CSI-2 interfaces that

includes:

e MIPI DSI Host controller with associated MIPI D-PHY Tx (One clock lane, two

Data lanes)

e MIPI CSI-2 Host controller with associated MIPI D-PHY Rx (one clock lane, four

Data Lanes)
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9.11.2 MIPI DSI

MIPI DSI is a high performance serial interconnect bus for mobile applications
connecting display system to the host system.

Table 9-10. DSI Parametric Table

Name

DSl

Function

High speed serial interface controller for MIPI Display interface

Supported standard version

MIPI DSI Compliant

DSI Version 1.01

DPI Version 2.0

DBI Version 2.0

DCS Version 1.02

PPI for D-PHY

MIPI D-PHY Version 1.0

External I/0O Pins (List, Type, Schmidt
Trigger, Speed)

Analog at chip boundary:
DATAPI[1:0]

DATAN[1:0]

CLKP

CLKN

Supplies

AVDD -2.5V general analog supply

AVDDREF - 2.5V analog supply for D-PHY reference source (low noise) should
be directly connected to package ball

VDD - 1.1V digital supply
GND

SoC Buses (List, Type, Bandwidth)

Synchronous Pixel Interface (DPI)
Display Bus Interface (DBI)
IPB slave interface x 32 bit

PPI to D-PHY
Interrupts 1
DMA Requests N/A
Num of instantiations 1
Clock sources and range AHB clock (132MHz)

Reference clock for Tx D-PHY -6 ... 27 MHz

There is one instance of DSI port in the chip. This interface support from 80 Mbps up to
1 Gbps speed per data lane. The DSI Receiver core can mange one clock lane and up to 4
data lanes through the lane management, however two data lanes are implemented in the
transmitter D-PHY, therefore the maximum throughput of display port is 2Gbps.
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DSTI host core is capable of supporting a variety of resolutions and formats:

e Resolution:
* QQVGA
* QCIF, QVGA
e CIF
* VGA
* WVGA
e SVGA
e XVGA

e Pixel format:
e RGB565
e LRGB565
* RGB666
e RGB888

The DSI can support both command and video modes and up to four virtual channels to
accommodate multiple displays.

* Command and video mode support (type 1, 2, 3, and 4 display architecture)
* Mode switching: low power and ultra low power

* Burst mode: dual video channel

* Non-burst mode: single video channel

* Bus turnaround

* Fault error recovery scheme

DPI and DBI could coexists in the system but only one of them could be active in a
certain time moment

9.11.3 MIPI CSI-2

MIPI CSI-2 is a high performance serial interconnect bus for mobile applications
connecting camera sensors to the host system.

Table 9-11. CSI Parametric Table
Name CSlI-2

Function High speed serial interface controller for MIPI sensor interface

Supported standard version MIPI CSI-2 Version 1.0
MIPI PPI interface for D-PHY
MIPI D-PHY Version 1.0

External 1/0O Pins (List, Type, Schmidt Analog at chip boundary:
Trigger, Speed)

Table continues on the next page...
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Table 9-11. CSI Parametric Table (continued)
Name CSI-2
DATAP[3:0]
DATAN][3:0]
CLKP
CLKN
Supplies

AVDD -2.5V general analog supply

AVDDREF - 2.5V analog supply for D-PHY reference source (low noise) should
be directly connected to package ball

VDD - 1.1V digital supply
GND

SoC Buses (List, Type, Bandwidth) Synchronous Pixel Interface - 32 bit, data formatting compliant to CSI-2
specification

IPS slave interface x 32 bit

Interrupts 2

DMA Requests N/A

Num of instantiations 1

Clock sources and range AHB clock (132 MHz)

There is one instance of CSI-2 port in the chip. This interface supports from 80 Mbps up
to 1 Gbps speed per data lane. The CSI-2 Receiver core can mange one clock lane and up
to four data lanes through the lane management and de-packetization, providing a
maximum throughput of 4 Gbps transfer rate.

9.11.4 D -PHY
D-PHY serves as physical layer for both MIPI DSI and CSI-2 interfaces.

D-PHY Transceiver unit is responsible for transmission and reception of data in High
speed (HS) or Low Power (LP) mode. High speed mode is used for high-speed data
transmission while the low power mode used for the control purpose. Point-to-point lane
interconnect can be used for either data or clock signal transmission. High speed receiver
is a differential line receiver while low- Power receiver is an un-terminated, single-ended
receiver circuit.

Table 9-12. D-PHY Parametric Table
Name D-PHY TX, D-PHY RX

Function MIPI D-PHY dual mode transceiver

Supported standard version D-PHY specification v1.0

Table continues on the next page...
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Table 9-12. D-PHY Parametric Table (continued)

Name D-PHY TX, D-PHY RX
External 1/0 Pins (List, Type, Schmidt One differential pair per lane. See CSI-2 and DSI parametric tables
Trigger, Speed)
SoC Buses (List, Type, Bandwidth) PPI i/f
Interrupts
DMA Requests N/A
Num of instantiations 8 - 3in DSl interface and 5 in CSI-2 interface
Clock sources and range Reference clock - 6...27MHz

A single lane module is shown in the figure below.

PPI M- LP-TX
(appendix)
— T
HS-TX |
Dp_l
nE
Lane Control
and
Interface Logic {
- N
LP-RX
< {
< LP-CD
-«
{co
Protocol Side Line Side

Figure 9-11. Single lane D-PHY- Block Diagram.

There is one instance of D-PHY TX (hard macro; two data lanes, one clock lane, PLL)
and one instance of D-PHY RX (hard macro: four data lanes, one clock lane, no PLL) in
1.MX 6Dual/6Quad.
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9.12 Audio subsystem

The audio subsystem consists of the following modules: SSI-1, SSI-2, SSI-3, AUDMUX,
ESAI SPDIF, ASRC, and MLB. In addition, the IOMUX must be appropriately
configured to get signals in and out of the chip.

Audio Subsystem Module Overview provides an overview of each of the audio
subsystem component modules, followed by a module-specific section.

9.12.1 Audio Subsystem Module Overview

The following figure shows a high level block diagram of the audio subsystem.
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Figure 9-12. Audio subsystem block diagram

SSI1-3 are synchronous serial interfaces used to transfer audio data. SSI1-3 are on the
shared peripheral bus. Instead of connecting to the [OMUX directly, their serial lines
connect to the digital audio mux (AUDMUX).

AUDMUX provides flexible, programmable routing of the serial interfaces (SSI1, SSI2,
or SSI3) to and from off-chip devices. AUDMUX routes audio data (and even splices
together multiple time-multiplexed audio streams) but does not decode or process audio
data itself. The ARM controls AUDMUX, but AUDMUX can route data even when the

ARM is in a low-power mode.
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ESAI (enhanced serial audio interface) provides a full-duplex serial port for serial
communication with a variety of serial devices, including industry-standard codecs,
SPDIF transceivers, and other processors. ESAI consists of independent transmitter and

receiver sections, and each section has its own clock generator. ESAI is connected to the
IOMUX and to the ESAI_BIFIFO module.

ESAI_BIFIFO (ESAI bus interface and FIFO) is the interface between the ESAI module
and the shared peripheral bus. It contains the FIFOs used to buffer data to and from
ESAL It also provides the data word alignment and padding necessary to match the 24-bit
data bus of the ESAI to the 32-bit data bus of the shared peripheral bus.

The SPDIF (Sony/Philips digital interface) audio module is a stereo transceiver that
allows the processor to receive and transmit digital audio over it. The SPDIF receiver
section includes a frequency measurement block that allows the precise measurement of
an incoming sampling frequency. A recovered clock is provided by the SPDIF receiver
section and may be used to drive both internal and external components in the system.
SPDIF is connected to the shared peripheral bus.

ASRC (asynchronous sample rate converter) converts the sampling rate of a signal
associated to an input clock into a signal associated to a different output clock. ASRC
supports concurrent sample rate conversion of up to 10 channels of over 120dB THD+N.
The sample rate conversion of each channel is associated to a pair of incoming and
outgoing sampling rates. ASRC supports up to 3 sampling rate pairs. ASRC is connected
to the shared peripheral bus.

9.12.2 Synchronous Serial Interface (SSI)

The Synchronous Serial Interface (SSI) is a full-duplex serial port that allows
communication with external devices using a variety of serial protocols. The SSI supports
a wide variety of protocols (SSI normal, SSI network, 12S, and AC-97), bit depths (up to
24 bits per word), and clock/frame sync options.

The SSI has two pairs of 15x32 FIFOs and hardware support for an external DMA
controller in order to minimize its impact on system performance. The second pair of
FIFOs provides hardware interleaving of a second audio stream which reduces CPU
overhead in use cases where two timeslots are being used simultaneously.

The three SSIs may support three audio streams (possibly at different sample rates)

simultaneously. SSI1, SSI2 and SSI3 are located on the Shared Peripheral Bus. Since the
SDMA can directly access SSI1...SSI3 (being on the Shared Peripheral Bus), they can be
used for high-bandwidth data transfers in order to optimize bus bandwidth consumption.
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9.12.3 Digital Audio MUX (AUDMUX)

The Digital Audio Mux (AUDMUX) provides a programmable interconnect fabric for
voice, audio, and synchronous data routing between host serial interfaces, such as SSI,
and peripheral serial interfaces-that is, audio and voice codecs.

The AUDMUX includes two types of interfaces. Internal ports connect to the processor
serial interfaces, and External ports connect to off-chip audio devices. A desired
connectivity is achieved by configuring the appropriate host and peripheral ports.

The AUDMUX provides flexible, programmable routing of the on-chip serial interfaces
to and from off-chip audio devices. The AUDMUX routes audio data (and even splices
together multiple time-multiplexed audio streams) but does not decode or process audio
data itself.

The following figure illustrates how the AUDMUX is connected in the system.
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AUDMUX IOMUX

TXCLK3 [€—> DK CSI0_DAT4 (ALT4)

RxCLK3 — [ CSIo_DAT10 (ALT1)

®  TxFS3 [€— [ CSlo_DAT6 (ALT5)

S  RxFS3 <> 0K CSI0_DAT11 (ALTH)

RxD3 (—> [ CSI0_DAT7 (ALT4)

TxD3 [€—> DK CSI0_DATS5 (ALT4)
TxCLK4 {— K| DISPO_DAT20 (ALT3)
RxCLK4 (€—» PK| DISPO_DAT19 (ALT4)
Y TxFS4 [ — K| DISPO_DAT22 (ALT3)
£  RxFs4 l€E—> DKl DISPO_DAT18 (ALT4)
SSI1 P Port 1 RxD4 |€— [K| DISPO_DAT23 (ALT3)
TxD4 [€— K| DISPO_DAT21 (ALT3)

SSI 2 [ ] Port 2

TXCLK5 [—» PK| DISPO_DAT16 (ALT3)
SSI 3 g Port 7 RxCLK5 (€—>» DKl DISPO_DAT14 (ALT3)
0 TxFS5 [P PK| DISPO_DAT18 (ALT3)
£  RxFS5 l— K| DISPO_DAT13 (ALT3)
RxD5 [—» K| DISPO_DAT19 (ALT3)
TXD5 (—» K| DISPO_DAT17 (ALT3)

TXCLK6 [—>» PK] DIO_PIN15 (ALT2)
RXCLK6 [€—> DXl DISPO_DAT6 (ALT3)

©  TxFS6 [P PK] DIO_PIN3 (ALT2)
£ RxFS6 l—» K| DISPO_DAT5 (ALT3)

RxD6 (—» K| DIO_PIN4 (ALT2)

TXD6 1 —> K| DIO_PIN2 (ALT2)

|z - Daisy Chain, i.e. more than one PAD is available (only one option shown above).

Figure 9-13. AUDMUX System Block Diagram
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9.12.4 Enhanced Serial Audio Interface (ESAI)

The Enhanced Serial Audio Interface (ESAI) provides a full-duplex serial port for serial
communication with a variety of serial devices, including industry-standard codecs,
SPDIF transceivers, and other processors.

The ESAI consists of independent transmitter and receiver sections, each section with its
own clock generator. All serial transfers are synchronized to a clock. Additional
synchronization signals are used to delineate the word frames. The normal mode of
operation is used to transfer data at a periodic rate, one word per period. The network
mode is also intended for periodic transfers; however, it supports up to 32 words (time
slots) per period. This mode can be used to build time division multiplexed (TDM)
networks. In contrast, the on-demand mode is intended for non-periodic transfers of data
and to transfer data serially at high speed when the data becomes available.

The ESAI has 12 pins for data and clocking connection to external devices. The ESAI is
internally connected to the ESAI_BIFIFO, and does not connect directly to the shared
peripheral bus. The ESAI interface is designed for a 24-bit data bus, while the shared
peripheral data bus is 32-bit wide. Also, the ESAI data paths are only double buffered,
not allowing efficient DMA service in the applications processor environment. The
ESAI_BIFIFO allows increasing the data buffering and data width matching to the shared
peripheral bus.

9.12.5 Sony/Philips Digital Interface (SPDIF)

The SPDIF module is a stereo that allows the processor transmit digital audio over it
using the IEC60958 standard, consumer format. The chip provides one SPDIF transmitter
with one output and one SPDIF receiver with one input.

The SPDIF allows the handling of both SPDIF channel status (CS) and User (U) data.

For the SPDIF transmitter, the audio data is provided by the processor via the
SPDIFTxLeft and SPDIFTxRight registers, and the data is stored in two 16-word-deep
FIFOs, one for the right channel, the other for the left channel. The FIFOs support
programmable watermark levels so that FIFO Empty service request can be triggered
when the combined number of empty data words locations in both FIFOs is 8, 16, 24 or
32 words. It is recommended to program the watermark level to trigger a FIFO Empty
service request when 16 word locations are empty. For optimal performance when
servicing the FIFO Empty service request, the FIFOs should be written alternately,
starting with the left channel FIFO. The Channel Status bits are also provided via the
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corresponding registers. The SPDIF transmitter generates an SPDIF output bitstream in
the biphase mark format (IEC 60958), which consists of audio data, channel status and
user bits.

The data handled by the SPDIF module is 24-bit wide. The 24-bit SPDIF data is aligned
in the 24 least significant bits of the 32-bit shared peripheral bus data word. The 8 most
significant bits of the 32-bit word are ignored by the SPDIF Transmitter when data is
being stored in the Transmit FIFOs from the peripheral bus. The 8 most significant bits of
the 32-bit word are zeroed by the SPDIF Receiver module when the data is being read
from the Receiver FIFOs to the peripheral bus.

Note that 16-bit data is left-aligned in the 24-bit word format of the SPDIF. When 16-bit
data 1s to be transmitted, the 32-bit word to be written to the SPDIF Transmit FIFOs
should be created as follows: the 16-bit data should be located in the middle two bytes of
the 32-bit data word and the 8 bits of the LSB must be set to zero, while the 8 bits of the
MSB will be ignored.

The SPDIF Transmit clock is generated by the SPDIF internal clock generator module
and the clock sources are from outside of the SPDIF block. The ESAI and MLB clock
sources should provide a clock that is at least 64 x Fs, where Fs is the sampling
frequency. The external clock source should provide at least 128 x Fs. Clocks of higher
frequency may be provided as long as the multiplication factor is a power of 2 (for
example, 128x, 256x or 512x). Also, clock frequency precision of 100ppm or better
should be provided.
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To ASRC clock input

To ASRC clock output
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SPDIF RVICR Audio
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BLCK Data FIFO
—— P C Channel 0-23
—) C Channel 24 - 47
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SPDIFOUT1
Off B
SPDIF
XMTR
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FIFO
«@——{ CChannel0-23
@——{ C Channel 24 -47
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[Note: ESAI, SSI, MLB Clock freq at least 64 x Fs, 110 ppm] (— U Channel 24 - 47
ESAI HCKT 1-128
SSI1 TXCLK
SSI2 TXCLK Pt DIV |---nmmmemes
MLB audioclock
2-512

External Audio Clock Input ——3»{ DIV

[Note: Ext Clock freq at least 128 x Fs, 100ppm]

Figure 9-14. SPDIF Transceiver Clock Diagram

o

SPDIF Xmt Clock = 64 x Fs

9.12.6 Asynchronous Sample Rate Converter (ASRC)

The incoming audio data may be received from various sources at different sampling
rates. The outgoing audio data may have different sampling rates, and it can also be
associated to output clocks that are asynchronous to the input clocks.
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ASRC converts the sampling rate of a signal associated to an input clock into a signal
associated to a different output clock. ASRC supports concurrent sample rate conversion
of up to 10 channels of about -120dB THD+N. The sampling rate conversion of each
channel is associated to a pair of incoming and outgoing sampling rates. ASRC supports
up to 3 sampling rate pairs.

In the real-time audio use case, both input/output sampling rate clocks are activated. Both
sampling rate clocks are directly connected to ASRC, and the ratio estimation of the input
clocks to output clocks is used to perform the sample rate conversion in ASRC hardware.

The SSI1, SSI2, SSI3, S/PDIF, ESAI, and MLB audio modules can act as either a clock
master or a clock slave. Multiplexors are provided on a chip level to select which of the
module's clock signal, input or output, will be connected to ASRC input in dependence of
the module's operational mode as it is shown in Figure 9-15 and Table 9-13. Figure 9-15
presents the multiplexor cell used for all ASRC input clocks. Table 9-13 shows the
detailed clocks, multiplexor control and data bits for each ASRC input clock. For the
audio blocks clocks that are directly conected to ASRC (without the multiplexor scheme)
see Table 9-14.

In the non-real time streaming audio use case, the input sampling rate clock does not need
to be provided. Instead the ideal-ratio value conversion is set in the ASRC interface
registers. In this case only the output sampling rate clock must be provided, and the fixed
ratio of the input to the output in the register is used to perform the sample rate
conversion.
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Figure 9-15. Muxing scheme template for ASRC input clocks

Table 9-13. ASRC Muxed Input Clocks

ASRC Audio MUX2:1 MUX2:1 MUX2:1 MUX4:1 MUX4:1 MUX4:1 MUX4:1 MUX4:1

Clock block Control Input 0 Input 1 Control Input 00 Input 01 Input 10 | Input 11

Input source P
asrck_cloc |SSI-1 (Rx) |[SRCR[RX |External InternalSR |GPRO[17:1 |MUX2:1 External InternalSR |RX bit
k_1 DIR]" SRCK CK 6]° output SRCK CK clock
asrck_cloc |SSI-1 (Tx) |STCR[TXD |External InternalST |GPRO[17:1 [MUX2:1 External InternalST | TX bit
k_9 IR] STCK CK 6] output STCK CK clock
asrck_cloc |SSI-2 (Rx) |[SRCR[RX |External InternalSR |GPRO[19:1 |MUX2:1 External InternalSR |RX bit
k 2 DIR] SRCK CK 8] output SRCK CK clock
asrck_cloc [SSI-2 (Tx) [STCR[TXD |External InternalST |GPRO[19:1 |MUX2:1 External InternalST | TX bit
k_a IR] STCK CK 8] output STCK CK clock
asrck_cloc |SSI-3 (Rx) |[SRCR[RX |External InternalSR |GPRO0[21:2 |MUX2:1 External InternalSR |RX bit
k_3 DIR] SRCK CK 0] output SRCK CK clock
asrck_cloc |SSI-3 (Tx) [STCR[TXD |External InternalST |GPRO0[21:2 |MUX2:1 External InternalST |TX bit
k_b IR] STCK CK 0] output STCK CK clock
asrck_cloc |ESAI (Rx) |RCCR[RC |External InternalSC |GPRO0[23:2 |MUX2:1 External InternalSC |N/A3
k_ 0 KD] SCKR KR 2] output SCKR KR
asrck_cloc |ESAI (Tx) |TCCR[TCK|External InternalSC |GPRO0[23:2 |MUX2:1 External InternalSC |N/A
k_8 D] SCKT KT 2] output SCKT KT
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1. Register[bit] format, SRCR is the regsiter name in the block specified in the "Audio block source" column, while RXDIR is
name field/bit in the register.

2. GPRO is the General Register 0 in the IOMUX controller. See IOMUXC chapter for more details.

3. Not in used, the clock value is "0".

Table 9-14. ASRC Direct Clocks

ASRC Clock Input Block driving clock source Block output clock
asrck_clock_4 SPDIF (Rx) SPDIF Rx Clock
asrck_clock_c SPDIF (Tx) SPDIF Tx Clock
asrck_clock_6 External (from PAD) Via IOMUX (from PAD)

KEY_ROWS3 (ALT1) [default]
GPIO_0 (ALT3)

GPIO_18 (ALT4)
asrck_clock_7 Reserved Reserved'

asrck_clock_d CCM SPDIF1 clock root

1. Not in used, the clock value is "0".
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Chapter 10
Clock and Power Management

10.1 Introduction
This chapter describes the Clock and Power Management architecture of the SoC.

The chip targets applications where low power consumption, long battery life, always-on
and instant-on capabilities are paramount, and where there is no need for active cooling.
To achieve these capabilities, the primary focus of the chip's design is reducing current
consumption as much as possible, while simultaneously enabling the maximum level of
peak performance and a balanced level of sustained performance for target applications.
To achieve this, the chip architecture uses a wide range of power-management techniques
and their combinations for maximum system design flexibility.

This chapter contains information about:

e Structural components of the power and clock management systems of the chip
* Power, clock and thermal management techniques supported by the chip

All given numerical values are typical or examples. For accurate values one should refer
to the datasheet.

10.2 Device Power Management Architecture Components

To provide a clean and versatile architecture supporting a wide range of power-
management techniques, clocks, and power rails are managed resources.

For each rail, two levels of management are defined: the first level is centralized or SoC-
level resource management, and the second is a local or "module level" resource
management.

The high level architectural view of the clock, power and thermal management system of
the chip is presented in the figure below.
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Figure 10-1. Power and clock management framework

10.2.1 Centralized components of clock generation and
management

Centralized components of the clock generation and management sub-system are
implemented in the following blocks:

* CCM (Clock Control Module): The CCM module provides control for primary
(source level) and secondary (root level) clock generation, division, distribution,
synchronization, and coarse-level gating. See Clock Controller Module (CCM)) for
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information on the CCM architecture, functional description and programming
model.
* LPCG (Low Power Clock Gating): This module distributes the clocks to all blocks in
the SoC and handles block level software-controllable and automated clock gating.
See Clock Controller Module (CCM) for information on the LPCG architecture and
functional description.

10.2.2 Centralized components of power generation, distribution
and management

Centralized components of the power generation, distribution and management sub-
system are implemented in the following blocks:

* Power Management Unit (PMU). See Power Management Unit (PMU) for
information on the PMU architecture, functional description and programming
model.

* General Power Controller (GPC). See General Power Controller (GPC) for
information on the GPC architecture, functional description and programming model.

10.2.3 Reset generation and distribution system

Power and clock management are accompanied with an appropriate reset generation and
distribution system, centralized functions of which are implemented by the System Reset
Controller (SRC).

10.2.4 Power and clock management framework

Together, the modules listed above provide enhanced power-management features with
centralized control for the clock, reset, and power-management signals on the SoC.

The centralized management framework defines the managed components of the power-
management architecture. These components are called the clock, power, and voltage
domains.

NOTE
A domain is a group of modules or functional blocks that share
a common resource entity (for example, common clock root,
common power source, or a common power switch). The
software component managing shared resources should take
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into account the joint constraints of all the modules belonging
to that resource domain.

10.3 Clock Management

10.3.1 Centralized components of clock management system

The clock generation and management system is built around the CCM and LPCG
blocks.

A high level block diagram of the clock management system in the SoC environment is
shown in the following figure.
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Figure 10-2. Clock Management System

A high level block diagram of the clock generation is shown in the figure below.

10.3.2 Clock generation

The clock generation section includes the components detailed in the following sections.
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10.3.2.1 Crystal Oscillator (XTALOSC)

The Crystal Oscillator block is comprised of both the high frequency oscillator (typical
frequency is 24 MHz) and the low frequency real time clock oscillator (typical frequency
of 32.768 KHz). Each of these oscillators is implemented as a biased amplifier that, when
combined with a suitable external quartz crystal and external load capacitors, implements
an oscillator. See Crystal Oscillator (XTALOSC) for details of the XTALOSC block.

10.3.2.2 Low Voltage Differential Signaling (LVDS) I/O ports

There is two LVDS I/O ports used for clock generation. The low jitter differential I/0
portsare provided to input and output clocks. It can take input clocks from outside of the
SoC and provide them to the PLLs or to the other modules, or it can take the outputs of
the PLLs and provide them outside of the SoC as a functional or reference clock.

10.3.2.3 PLLs

Eight PLLs are included in the clock generation section. Two of these PLLs are each
equipped with four Phase Fractional Dividers (PFDs) in order to generate additional
frequencies.

NOTE
Each PFD works independently by interpolating the VCO of the
PLL to which it is connected. It effectively takes the PLL VCO
frequency and produces 18/N x Fvco at its output where N
ranges from 12 to 35. PFD is a completely digital design with
no analog components or feedback loops. The frequency switch
time is much faster than a PLL because keeping the base PLL
locked and changing the integer N only changes the logical
combination of the interpolated outputs of the VCO. Note that
the PFD not only enables faster frequency changes than a PLL,
but also allows the configuration to be safely changed "on-the-
fly" without going through the output clock disabling/enabling
process.

The eight PLLs are listed below:

* PLL1 (also referred to as ARM_PLL) - This is the PLL clocking the Arm core
complex. It is a programmable integer frequency multiplier capable of output
frequency of up to 1.3 GHz (may exceed chip capabilities, see datasheet for more
information).
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e PLL2 (also referred to as System_PLL or 528 _PLL) - PLL2 generally runs at a fixed
multiplier of 22, producing 528 MHz output frequency with 24 MHz reference from
XTALOSC. It has the capability to spread spectrum the generated signal. Besides the
main output, this PLL drives four PFDs (528_PFD0...528_PFD3). The main PLL
output and its PFD outputs are used as inputs for many clock roots. These do not
require exact/constant frequency and can be changed as a part of dynamic frequency
scaling procedure and/or can be spread-spectrum modulated. Typically, this PLL is a
clock source for internal system buses, internal processing logic, DDR interface,
NAND/NOR interface modules, etc.

* PLL3 (also referred to as USB1_PLL or 480 PLL) - PLL3 is used in conjunction
with the first instance of USB PHY (USBO PHY, also known as OTG PHY). This
PLL also drives four PFDs (480_PFDO...480_PFD?3) and runs at a fixed multiplier of
20. This results in a VCO frequency of 480 MHz with a 24 MHz oscillator. The main
PLL output and its PFD outputs are used as inputs for many clock roots that require
constant frequency, such as UART, CAN and other serial interfaces, audio interfaces,
etc.

* 480_PLL2 (also referred to as USB2_PLL) - This PLL provides clock exclusively to
USB2 PHY (also known as HOST PHY). It runs at a fixed multiplier of 20, resulting
in a VCO frequency of 480 MHz with a 24 MHz oscillator.

* PLLA4 (also referred to as an Audio PLL) - This is a fractional multiplier PLL used
for generating a low jitter and high precision audio clock with standardized audio
frequencies. The PLLs oscillator frequency range is from 650 MHz to 1300 MHz,
and the frequency resolution is better than 1 Hz. This clock is mainly used as a clock
for serial audio interfaces and as a reference clock for external audio codecs. It is
equipped with a divider on its output and can generate divided by 1, 2 or 4 from the
PLL VCO frequency.

* PLLS5 (also referred to as a Video PLL) - This is a fractional multiplier PLL used for
generating a low jitter and high precision video clock with standardized video
frequencies. The PLLs oscillator frequency range is from 650 MHz to 1300 MHz,
and the frequency resolution is better than 1 Hz. This clock is mainly used as a clock
for display and video interfaces. It is equipped with dividers on its output and can
generate clock divided by 1, 2, 4, 8 or16 from the PLL VCO frequency

* PLL6 (also referred to as PLL._ENET) - This PLL implements a fixed 20+(5/6)
multiplier. With a 24 MHz input, it has a VCO frequency of 500 MHz. This PLL is
used to generate:

* 125 MHz for the PCle serial interface and reduced gigabit ethernet interface.

* 100 MHz for the SATA serial interface

* 50 or 25 MHz for the external ethernet interface.

« MLB_PLL - This PLL takes the Media Link Bus (MLB) interface clock, multiplies it
up by 1, 2, or 4, and delay compensates so that the MLLB data stream can be captured.
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10.3.2.3.1 General PLL Control and Status Functions

Each PLLs configuration and control functions are accessible individually through its
PFDs and global configuration and status registers.

Reference input clock for any of the PLLs could be selected individually by the
BYPASS_CLK_SRC field of the PLL control register. See CCM Analog Memory Map/
Register Definition for more information.

Each of the PLLs could be individually configured to "Bypass", "Output disabled" and
"Power Down" modes.

When configured in "Bypass" PLL pass directly its input reference clocks to the PLL
output. Bypassing the PLL is done by setting the BYPASS bit in the control register. For
the PLL equipped with PFDs the input reference clock is also bypassed to all PFDs
outputs.

When configured in output disabled mode (ENABLE=0), the PLL's output is completely
gated and there is neither a bypass clock nor PLL generated clock that propagates to PLL
output. Each PLL output has an individual "Output Enable" control bit. The PFDs are
gated by the ENABLE bit of their associated PLL. Each PFD does have an associated
clock gate bit that can be used to turn it off individually.

When configured in "Power Down mode" most of the PLL circuitry is switched off.
Neither main PLL output nor PFD outputs are available in this mode.

When the related PLL is powered up from the power down state or made to go through a
relock cycle due to PLL reprogramming, it is required that the related PFDx_CLKGATE
bit in CCM_ANALOG_PFD_480n or CCM_ANALOG_PFD_528n, be cycled on and off
(1 to 0) after PLL lock. The PFDs can be in the clock gated state during PLL relock but
must be clock un-gated only after lock is achieved. See the engineering bulletin,
Configuration of Phase Fractional Dividers (EB790) at www.nxp.com for procedure
details.

Individual PLL status is reflected in "PLL Lock" bits of the PLL control registers. PLL
enable logic which monitors the register value change is implemented to gate off the PLL
outputs during the "lock in" period.

Outputs are generated to be sent out by monitoring the individual PLL lock flags and
filtering out any random initial edges.

Individual PLL Lock ready flags are first "ORED" with "enables" and then "ANDED"
together to generate the global PLL lock ready flag that reflects status of all PLLs
enabled in certain moment.
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CCM Memory Map/Register Definition and CCM Analog Memory Map/Register
Definition contains detailed descriptions of the memory mapped registers and control
functions of the clock generation sub-module.

10.3.2.4 CCM
CCM includes:

* Clock root generation logic - This sub-block provides the registers that control most
of the secondary clock source programming, including both the primary clock source
selection and the clock dividers. The clock roots are each individual clocks to the
core, system buses (AXI, AHB, IPG) and all other SoC peripherals, among those are
serial clocks, baud clocks, and special functional clocks. Most of clock roots are
specific per module.

* CCM, in coordination with GPC, PMU and SRC, manages the Power modes, namely
RUN, WAIT and STOP modes. The gating of the peripheral clocks is programmable
in RUN and WAIT modes.

CCM manages the frequency scaling procedure for:

* Arm core clock - "on the fly" without clock interruption, by either shifting between
PLL sources PLL clock change or by changing the divider ratio.

* changing of the DDR memory controller clock. See MMDC handshake and Self
refresh and Frequency change entry/exit for more details.

* Peripheral root clock - by using programmable divider. The division factor can
change on the fly without loss of clocks.

NOTE
On-the-fly frequency changing for synchronous interfaces like
serial audio interfaces, video and display interfaces, or general
purpose serial interfaces (e.g. UART, CAN) may cause
synchronization loss and should not be done.

10.3.2.5 Low Power Clock Gating unit (LPCG)

The LPCG block receives the root clocks from CCM and splits them to clock branches
for each block. The clock branches are individually gated clocks.

The enables for those gates can come from three sources:
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* Clock enable signal from CCM - This signal is generated depending on the power
mode the system is in. For each power mode, it is defined in the software using the
configuration of the CGR bits in CCM.

 Clock enable signal from the block - This signal is generated by the block based on
its internal logic. Not every enable signal from the block is used. Each clock enable
signal from the block can be overridden based on the programmable bit in CCM.

* Clock enable signal from the reset controller (SRC) - This signal will enable the
clock during the reset procedure.

10.3.3 Peripheral components of clock management system

The figure found here shows the clock interface of a functional module in the system.
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Figure 10-3. Clock interface of the functional module in the system

10.3.3.1 Interface and functional clock

Each block within the SoC has specific clock input characteristic requirements. Based on
the characteristics of the clocks delivered to modules, the clocks are divided into two
categories: bus interface clocks and functional clocks.
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The bus interface clocks have the following characteristics:

* They ensure proper communication between any block/subsystem and the system
buses.

* In most cases, they supply the system interface and configuration registers of the
block.

* A typical block has one system bus clock, but blocks with multiple interface clocks
may also exist (that is, when a block is connected to multiple buses).

* The bus interface clocks are always fed by the outputs of the CCM/LPCG.

* Clock management for this type of clock is always implemented at the system level
because it requires coordinated clock management between the block and system
buses.

Functional clocks have the following characteristics:

* They supply the functional part of a block or a subsystem.

» Typically, these clocks are completely asynchronous and independent from the bus
interface clock of the same block.

* A block can have one or more functional clocks. Some functional clocks are
mandatory, while others are optional for its functioning. A block needs its mandatory
clock(s) to be operational. The optional clocks are used for specific features and can
be shut down without stopping the block activity (in the case of IPU, that could be
the clock for a display interface or a camera sensor interface).

 The functional clocks are fed either by a CCM/LPCG block functional clock output,
or by some other clock source, such as a clock output of another block or an external
signal coming from IOMUX.

10.3.3.2 Block level clock management

Each block in the system may also have specific clock requirements. Certain module
clocks must be active when operating in some specific modes, or may be gated in some
others. Generally, the activation and gating of the module clocks are managed by LPCG.
Hence, the LPCG block must be programmed properly and, in case of hardware
controllable clock gating, peripheral module should provide signals indicating when to
activate and when to gate the module clocks.

The LPCG block differentiates the clock-management behavior for device modules based
on whether the block can initiate transactions on the device interconnect (called master
module), or if it cannot initiate transactions and only responds to the transactions initiated
by the master (called slave module). Thus, two hardware-based clock-management
protocols are used:
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e Master protocol - Clock-management protocol between the CCM/LPCG and blocks
that can be bus master
* Slave protocol - Clock-management protocol between the CCM/LPCG and slave
modules

10.3.3.2.1 Master clock protocol

This protocol is used to indicate that a master module is ready to initiate a transaction on
the device interconnect and requests specific (both functional and interface) clocks. The
CCM/LPCG block ensures that the required clocks are active when the master module
requests that the CCM/LPCG enable them. The module is said to be functional after the
required clocks are activated.

Similarly, when the master module no longer requires the clocks, it informs the
LPCG/CCM block and the LPCG/CCM can then gate the clocks to the module and all the
clock precedents that are not used by other blocks. The master module is then said to be
in clock-gated or partially clock gated mode.

Examples of modules supporting master clock protocol areGPU3D, VPU,GPU2D,
VDOA and USDHC. Please see details in chapters describing these modules and in the
CCM enable override register (CCM_CMEOR).

10.3.3.2.2 Slave clock protocol

This hardware protocol allows CCM to control the state of a slave module. CCM informs
the slave module, through assertion of a stop/change request, when its clocks (both
interface and functional) can be changed or gated. The slave acknowledges the request
and CCM is then allowed to gate or change the clocks to the block.

Similarly, a clock-gated slave module may need to be woken up because of some event or
a service request from a master module. In this situation, CCM enables the clocks to the
module and then de-asserts the stop request to signal the module to wake up.

Examples of modules supporting slave clock protocol are CAN,EPIT and GPT. Please
see details in chapters describing these modules and in the CCM Module Enable Overide
Register (CCM_CMEOR). See CCM Memory Map/Register Definition for more details.

The protocol in both "master" and "slave" cases is completely hardware-controlled, but
software should configure the clock management behavior for the module in two places:
in the CCM registers associated with the block and in the block configuration registers.
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10.3.3.3 Clock Domain(s)

A clock domain is a group of blocks fed by clock signals controlled by the same clock
controls in CCM. By gating the clocks in a clock domain, the clocks to all the blocks
belonging to that clock domain can be gated/activated, either by software control or by
hardware control associated with block activity. Thus, a clock domain allows efficient
control of the dynamic power consumption of the domain.

The device is partitioned into multiple clock domains and each clock domain is
controlled by an associated group of clock gating cells within the LPCG block. This
allows the CCM/LPCG to individually activate and gate each clock domain of the
system.

Examples of clock domains are: Main AXI bus clock domain, VPU clock domain,
GPU3D clock domain, etc.

10.3.3.4 Domain level clock management

The domain clock manager can automatically (based on hardware conditions) and
manage the bus interface clocks within the clock domain. The functional clocks within
the clock domain are managed through software settings.

10.3.3.5 Domain dependencies

A domain dependency is a hierarchical relationship between two clock domains. Clock
domain "X" is said to depend on a clock domain "Y" when a block in clock domain "Y"
provides services (or even just a clock) to a block in clock domain "X". As a result, clock
domain "Y" must be active whenever clock domain "X" is active.

The dependency between two clock domains may also exist if one clock domain serves to
ensure communication between two blocks (for example, the clock domain of the device
interconnect).

10.4 Power management
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10.4.1 Centralized Components of Power Management System
The power generation and management system is built around the PMU and GPC blocks.

A high level block diagram of the power management system in the SoC environment is
shown in the figure below.
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Figure 10-4. Power Management System

10.4.1.1 Integrated PMU

The first component of the power management system, referred to as the integrated PMU,
1s designed to simplify the external power interface.
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It consists of a set of secondary power supplies that enable SoC operations from just two
or three primary supplies. The high level block diagram of the power tree, utilizing the
integrated PMU, is shown below.
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Figure 10-5. i.MX 6Dual/6Quad Power Tree

The integrated PMU includes the following components:
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See Power Management Unit (PMU) for further details on integrated PMU functional
description and programmability.

10.4.1.1.1 Digital LDO Regulators

The integrated PMU includes three digital LDO regulators: LDO_ARM, LDO_PU, and
LDO_SOC. These regulators provide power to the ARM_Core power domain, the
combined VPU, IPU, and GPU power domain, and the rest of the SoC logic (except
always-ON SNVS domain).

NOTE

The name "digital" only refers to the type of load. It is not
related to the LDO design or feature set.

The digital LDO regulators can operate in the following modes:

* Internal Bypass - The regulation pass device (FET) is switched fully on, passing the
external input voltage to the load unaltered. The analog part of the regulator is
powered down in this state, removing any loss other than the IR drop through the
power grid and the FET. Be aware that a period of time (see datasheet) is required to
switch from the internal digital bypass mode to the analog regulation mode.
Typically it takes less than 100us. Please refer to PMU for further details on bypass
and power gate configuration.

» External Bypass - The input and output of the regulator are shorted externally to the
SoC. If operating in this configuration, enable the internal bypass early in the startup
sequence before attempting high frequency/high power operation. Be aware that
internal power gating is not available in this mode.

* Power Gate - The regulation FET is switched fully off, limiting the current draw
from the supply. The analog part of the regulator is powered down, limiting the
power consumption. The output voltage will fall to a level where the residual leakage
of the power FET balances with the leakage of the load. Power gating is applicable to
Arm and PU power domains.

* Analog regulation mode - The regulation FET is controlled such that the output
voltage of the regulator equals the programmed target voltage. The target voltage is
fully programmable in 25mV steps.

These modes allow the regulators to implement voltage scaling and power gating, and
allow bypass when an external high power efficient regulator is used as a direct source
for some of the SoC loads.

These digital regulators also feature brownout detection, which is helpful to sense when
supplies are starting to collapse. Note that the core will be interrupted on a brownout.
Please see details in Miscellaneous Control Register (PMU_MISC2n).
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For further details of LDO programming and configuration please refer to Digital
Regulator Core Register (PMU_REG_CORER).

The power management system is built under assumption that in typical applications the
single (and simple) shared power supply will be used for Arm core domain and SoC
domain. The combined load gains some efficiency, especially in low power modes and
saves BoM significantly.

The DVES in a typical cost/complexity optimized application is considered by mean of
internal LDO. In"full speed" modes LDO bypass is considered in both domains. The
dynamic voltage scaling to low load workpoints for Arm domain is implemented by
programming associated LDO.

In highly power-optimized systems, it is possible to use multiple external DCDC buck
converters and bypass internal LDO for high power domains. The obvious trade-off is in
the increased complexity of the external power supply components and the associated
increase in the BoM and board design complexity.

10.4.1.1.2 Analog LDO regulators
There are two analog LDO regulators used for general system purposes:

 LDO_I1PI1 - The LDO_1P1 (VDD_HIGH_IN, NVCC_PLL) linearly regulates down
a higher supply voltage (2.8V-3.3V) to produce a nominal 1.1V output voltage. This
regulator supplies digital portions of USB PHY's, PLLs, and the internal 24 MHz
oscillator.

10.4.1.1.3 USBLDO

The USB_LDO linearly regulates down the USB VBUS input voltages (typically 5V) to
produce a nominal 3.0V output voltage. This regulator has a built in power-mux that
allows the user to run the regulator from either one of the VBUS supplies when both are
present. If only one of the VBUS voltages is present, the regulator automatically selects
that supply. Current limit is also included to help the system keep the in-rush current

within limits as required in USB 2.0 specification. This regulator supplies only low speed
and full speed transceivers of USB PHYs.

10.4.1.1.4 SNVS regulator

The SNVS regulator takes the SNVS_IN supply and generates the SNVS_CAP supply,
which in turn powers the real time clock and low power section of the SNVS modules. If
VDDHIGH_IN is present, then the SNVS_IN supply is internally shorted to the
VDDHIGH_IN supply to allow coin cell recharging if necessary.
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10.4.1.1.5 Reverse well biasing

The reverse well biasing module on the SoC consists of a self-clocked/self-regulating
charge-pump circuit, used to generate a negative bias voltage for the floating PWELL,
and a low-power regulator. The low-power regulator is used to generate a positive bias
voltage for the NWELL of the digital logic cells on the SOC power domain. Static
leakage reduction can be achieved during SoC low-power modes through the use of these
reverse well bias voltages. Please refer to the CCM_CLPCR register in CCM Memory
Map/Register Definition and PMU_MISCO in PMU Memory Map/Register Definition for
details about well bias control and Static " for functional description of the reverse well
biasing.

10.4.1.2 GPC - General Power Controller
The GPC block includes the sub-blocks listed here.

* Power Gating Controller (PGC) - This sub-block of GPC has the following functions:

» Provides the user with the ability to switch off power to a target subsystem.

* Generates power-up and power-down control sequences. This includes
interaction with CCM/LPCG and SRC, and control for clock and reset
generation for power domains affected by power gating.

* Provides programmable registers that adjust the timing of the power control
signals.

* Controls the CPU power domain and the combined GPU/VPU power domain.

* Wake-up interrupt controller - This controller initiates the system wake-up from low
power modes when only low frequency real time clock remains active, and thus the
Generic Interrupt Controller (GIC) can not handle synchronous interrupt signals.
Additional features are as follows:

 Supports up to 128 interrupts

* Provides an option to mask/unmask each interrupt

 Detects interrupts and generates the wake up signal

See General Power Controller (GPC) for further details on GPC, its sub-blocks, and
information on its functional description and programmability.

10.4.1.3 SRC - System reset Controller

The reset controller is responsible for the generation of all reset signals and boot
configuration decoding.

i.MX 6Dual/6Quad Applications Processor Reference Manual, Rev. 6, 05/2020
352 NXP Semiconductors




4

Chapter 10 Clock and Power Management
It determines the source and the type of reset, such as POR, WARM, and COLD, and
performs the necessary reset signal qualifications. SRC is capable of generating reset
sequences in the following conditions:

* in interaction with external PMIC, based on external POR_B signal and "power
ready" signals generated by the integrated PMU
* or in interaction with the integrated PMU only, based on its "power ready" signal.

Based on the type of reset, the reset logic generates the reset sequence for either the entire
SoC or for the blocks that are power-gated.

See System Reset Controller (SRC) for further details on SRC functional description and
programmability.

10.4.1.4 Power domain(s)

A power domain is a group of blocks or sub-blocks fed by power sources controlled by
the same power controls in GPC.

Some power domains can be split into a logic sub-domain and a memory sub-domain.
The memory sub-domain in such case may contain two entities:

* Memory array(s) - Powered by a dedicated voltage rail enabling memory retention
while core is OFF.

* Memory interface logic - Powered by the same voltage source as the logic sub-
domain of the power domain.

Signals crossing power domain boundaries or sub-domain boundaries are passed through
proper isolation and/or level-shifting cells to ensure robust operations of the SoC when
some of domains are power gated or working at a reduced voltage.

The following figure shows the power domain interface within the system.

i.MX 6Dual/6Quad Applications Processor Reference Manual, Rev. 6, 05/2020
NXP Semiconductors 353




Power management

| |
»
»

Module

» Power Gating

) Control
——g

Memory Module

Interface Isolation

Power Gating s "t/".edm‘)"y. Control

Control ub-domain
Isolation control
Memory
Sub-domain
Power Gating \ 4 A 4 A 4 ) 4
Control
> Isolation i i »
Functional Isolation
Memory Arra Memory And LL:) ?Cc;na(lj And To the rest
y Y Interface Logic || Level 9 Level of SoC
— Shifters FlipFlops Shifters &

Module X

\4

Figure 10-6. Power domain interface

10.4.1.4.1 Power distribution

The 1.MX 6Dual/6Quad power distribution tree is comprised of multiple power domains.
The main power domains are:

e Arm - The Arm domain contains the Arm Core platform (except for memory arrays

and interface logic). This domain can be supplied either from an integrated power
supply or from an external controllable regulator, preferably high efficiency DCDC
converter.

Arm Memory array - Memory arrays are connected to a separate and dedicated
power domain (separated from the Main logic and Arm domain). In normal operation
mode (functional mode), the memory arrays domain voltage level should be kept
equal to (same as) the rest of the core logic domains (Main, Arm). Please refer to the
Datasheet for further information about voltage level difference between domains
allowed in different power modes.

Combined GPU and VPU domain - The combined GPU/VPU domain contains all
GPU3D and GPU2D engines and VPU engine.

SNVS/RTC low power domain - The SRTC domain contains only counter,
comparator and compared data of the on-chip RTC. This domain should be supplied
from an external single cell LilON battery and/or an external pre-regulated power
supply.

Analog domain - The analog domain contains the PLLs, LDOs and USB PHY. The
domain supplies should be constant to allow continuous clock during any dynamic
voltage scaling techniques. The digital supply should be provided from an internal
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regulator, and can be combined with the memory array supply. The analog supply
should be provided from internal low noise regulator.

* Main SoC logic - The main SoC logic domain contains the rest of the logic of the
SoC.

From a DVFS and Power Gating standpoint, the following digital logic domains are
affected:

e Cortex-A9 Core Platform - DVFS and power gating.
* Arm Cortex-A9 memories - Power gating only.
e GPU3D and VPU - Power gating only.

See table below for details of the i.MX 6Dual/6Quad system power domains layout and
dependencies.

10.4.1.4.2 Domain Memory and domain logic state retention in case of
Power Gating

The following is the list of relevant memories and logic domains with the description of
their state-retention support:

* Cortex-A9 Core Platform is sub-divided into three sub-domains listed below:

* Cortex-A9 Core Platform logic: The software state retention for all logic is
implemented in this domain. That means that the content of relevant registers should
be be stored in some memory retaining its state (.2 cache for example) while the
logic domain is power-gated. Details on how to implement the software retention can
be found in the Cortex-A9 Core Platform TRM.

* Cortex-A9 Core L1 memories - No retention. The L1 memories have a dedicated
supply on the package (VDD_CACHE_CAP) which should be connected to the
Cortex-A9 Core Platform supply. The L1 cache should be flushed prior to power
gating in order to allow powering up of the CPU at the same state as before power
gating.

* Cortex-A9 Core L2 memories - hardware state-retention since its supplies are driven
by the SoC supplies.

* GPU3D, GPU2D and VPU: These three modules can be power gated (together)
independently of Cortex-A9 power gating, because it resides on a separate power
domain. State retention is supported neither for GPU3D, GPU2D and VPU logic nor
for their internal memories.

e ANALOG PHY IPs - PCle, SATA and HDMI - hardware state-retention since its
supplies are driven by non-gated supplies.

* SoC - hardware state-retention in Standby mode. Reverse Well Biasing is applicable
for this domain.

* SNVS_LP - hardware state-retention even when SoC supplies are removed.

i.MX 6Dual/6Quad Applications Processor Reference Manual, Rev. 6, 05/2020
NXP Semiconductors 355




Power management

10.4.1.4.3 Power Gating Domain Management

The following bullets provide the sequence required for power-gating the relevant power-
domains:

10.4.1.4.3.1 Arm Core Platform
1. Copy through software all the Core configuration registers to a powered-on memory
2. Configure the GPC/PGC CPU registers in PGC Memory Map/Register Definition as
follows to power-down the core on the next "WFI" instruction:
* Configure the GPC/PGC PGC_CPU_PDNSCR Register ISO and ISO2SW bits.
The ISO field determines the delay between the power-down request and
enabling the platform isolation. The ISO2SW field determines the delay between
the platform isolation and the actual power-off switch to the supplies.
e Configure the GPC/PGC PGC_CPU_PUPSCR Register SW and SW2ISO bits.
The SW field determines the delay between the power-up request and the actual
power-up of the supplies. The SW2ISO field determines the delay between
asserting power toggle and negating platform isolation.
 Configure the GPC PGC PGC_CPU_CTRL PCR bit to allow the power down of
the platform
e Arm Core Platform should execute a "WFI" instruction.

|
|

1ISO Count l ISO2SW Count Power Down ‘ SW Count l SW2ISO Count

Isolation enable

Power on

Power sequence phase

Figure 10-7. Arm Core Platform isolation and power on switch flow

10.4.1.4.3.2 GPU3D, GPU2D and VPU
1. Configure the CCM CGR bits (CCM Memory Map/Register Definition) to disable
the GPU3D, GPU2D and VPU clocks.
2. Configure the GPC/PGC Registers (GPC Memory Map/Register Definition) as
follows to power-down isolate the GPU3D, GPU2D and VPU logic from the rest of
the SoC logic :

Configure the GPC/PGC PDNSCR Register ISO bits. These bits determine the delay
between the power-down request to enabling the LDO domain isolation.
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Configure the GPC/PGC PUPSCR Register SW2ISO bits. These bits determine the
power-up request to the LDO domain isolation disabling.

Configure the GPC/PGC CTRL[PCR] bit to allow the power down of the block.
Configure the GPC/PGC GPC_CNTR to power down GPU3D, GPU2D and VPU

|
|

ISO Count l SW Gate Supply Power Down ‘SW Enable Supply lSW2ISO Count

Isolation enable

Power on

Power sequence phase

Figure 10-8. GPUs and VPU isolation and power on switch flow

10.4.1.4.3.3 SoC
For additional power reduction it is possible to do the following:

* Power-down the internal oscillator by configuring the following bits
CCM_CCR[COSC_EN] (CCM Memory Map/Register Definition). This can be done
only in case there is no dependency on 24 MHz XTAL for wake-up.

* Enable reverse well biasing by configuring the CCM_CLPCR[WB_PER_AT_LPM]
bit (CCM Memory Map/Register Definition).

* [t is possible to turn off and turn on the PMIC supplies to the SoC even when the
SoC supplies are off. Since SNVS_LP is powered through an "always on" supply,
configuring the SNVS_LP DP_EN to "1" allows changing the PMIC_ON_REQ pad
(SoC on/off supply indication to the PMIC) through the ONOFF pad.

10.4.1.4.4 Power Gating domain dependencies
There are 3 power domains that need to be isolated in different power-down cases:

* Cortex-A9 Core Platform - Isolation needs to be enabled before power-down. This is
taken care of automatically after CCM and PGC are configured and the Cortex-A9
Core Platform executes the "WFI" instruction.

* GPU3D, GPU2D and VPU - Isolation needs to be enabled before power-down. This
should be taken care through software configuration of the PGC.

e SNVS_LP - Different from the 2 domains above, the SNVS_LP isolation isolates the
signals coming from the SoC to the SNVS_LP. This is required for saving the
contents of the SNVS_LP (such as the real-time clock). The isolation is activated in 2
ways:
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e Automatically through the power-fail detector in the PMU
* Through software configuration
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Note: The arrows refer to the signal directions for the voltage level shifters and isolation cells

Figure 10-9. Isolation cells and Voltage level shifters placing

10.4.1.5 Voltage domains

The list found here states the different voltage domains and their scalability in regarding
to power-saving in dynamic and static scenarios.

* Arm - Cortex-A9 Core Platform including .1 cache - Scalable voltage in both
dynamic and static scenarios

* SoC and PU LDO Domains - Scalable voltage only in static scenarios

* ANALOG components including SATA, PCle, LVDS andHDMI, MIPI, LVDS and
PLLs - Fixed voltage

* [/O - Fixed voltage

* SNVS_LP - Fixed voltage

10.4.1.6 Voltage domain management

10.4.1.6.1 Dynamic

10.4.1.6.1.1 Voltage Scaling

A simplistic way to reduce power consumption in dynamic scenarios is to scale down the
Arm, SoC and PU LDOs voltage according to the allowed voltage points and
corresponding frequencies specified in datasheet.
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10.4.1.6.2 Static

10.4.1.6.2.1 Standby Leakage reduction (SLR)
Standby leakage reduction is a power-management technique utilizing:

* Reduced supply voltage for relevant domains
* Reverse well-biasing in STOP, WAIT, or Deep Sleep Mode (DSM) modes

With SLR, the device switches into low-power active system modes automatically or in
response to user requests during system Stop, Wait, or DSM modes (that is, in situations
when no application is started and no system activity is presented).

When applying SLR, the system remains in the lowest static power mode while retaining
logic and memory states. This technique trades static power consumption for wake-up
latency while maintaining fast system response time suitable for most applications.

See CCM Control Register (CCM_CCR), CCM Low Power Control Register
(CCM_CLPCR) and PMU Miscellaneous Register 0 (PMU_MISCO) for further details
on SLR programmability options.

The following describes the flow for applying standby voltage and reverse well bias to
the SoC:

» Configure the external PMIC standby voltage, refer to chip datasheet.

* Configure CCM_CCR[RBC_EN] bits to bypass and disable PMU regulators in the
next Arm "WFI" execution.

* Configure CCM_CCR[REG_BYP_COUNT] bits to allow proper voltage restoration
by the external PMIC when exiting standby.

e Arm Core Platform executes the "WFI" instruction that completes the software
sequence putting the SoC into low power mode

* After that, the reverse well bias will be applied automatically (if enabled) with
appropriate delay. Please refer to CCM_CLPCR and CCM_CCR Registers in CCM
for further information on reverse bias enabling and counters configuration.

10.4.1.6.2.2 ANALOG PHYs IPs

The PCle, SATA and HDMI analog PHYs can also be configured to consume less power
when the are in a non-active state. Details on how to put the IPs in low power mode can
be found in each of the IP documentation. Further reduction can be achieved by settings
the ENABLE_WEAK_LINREG in the PMU PMU_REG_2P5 register.

i.MX 6Dual/6Quad Applications Processor Reference Manual, Rev. 6, 05/2020
NXP Semiconductors 359




Power management

10.4.1.7 System domains layout

The following table describes the different power modes.

NOTE

Wakeup time is the hardware perspective, and doesn't reflect
the time it takes software to resume drivers and perform system

Based on each one of those,
SRTC module will generate
request to PMIC to perform POR

operations.
Table 10-1. Aimed power modes
Mode Description Wake-up capability Wakeup time Applicable use
. case
(Status of main power
domains)
RUN Power supplies are on, N/A N/A All
all clocks are on.
WAIT Power supplies are on. Based on interrupt from any Immediate (Arm exit | IDLE process of
Arm executes WEI command, module WEFI) operating system.
Option to gate off clocks for
specific modules based on
programmable bits.
STOP Power supplies are on. Based on interrupt from modules | ~50us Suspend state of
Arm executes WFI command. that can track opgratlon with low operathg system' -
frequency clock- like Keypad system is on but is
VPU and GPU are in power press, GPIO, Timer, CAN activity, waiting for
gating etc. operation.
PLLs are off, hence all system
clocks are off.
Standby |- PLLs disabled Same as above ~220 us Low power standby
. mode with limited
- Low voltage could be applied .
reaction on external
to Arm and SoC power inputs events
- Chip regulator bypass if reduce
supply voltage,
- Well Bias could be activated
- CPU regulator disabled for
power gating
- PU regulator is disabled in
software
- xtal enabled
Deep Same as above but with Interrupts from modules those ~1400us
Sleep OSC24M disabled could generate asynchronous
interrupts (Keypad, GPIO, SNVS)
SRTC Only SNVS domain and OSC32K | SRTC security alert / SRTC timer |~1700us to WARM
keep alive expire. boot
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Table 10-1. Aimed power modes

Mode Description Wake-up capability Wakeup time Applicable use
. case
(Status of main power
domains)
sequence and walk-up the system. | COLD boot,

The system will go through boot
process.

PMIC can also receive press on
"ON" button to walk-up the
system. This should be connected
directly to PMIC.

depends on boot
procedure and boot
device

There is a single hardware signal coming into PMU which sets the PMU in either of two
"STOP" states. The STOP state is implemented is controlled by the
PMU_MISCO[STOP_MODE_CONFIG] bit (See PMU Memory Map/Register
Definition). It is recommended that the blocks be configured for safe powerdown/up
through the registers before asserting the stop_mode signal. Blocks not described in the
section below are unaffected by stop_mode.

If the stop_mode_config is set to zero, thus in the STOP mode all blocks powered down
in minimum power configuration.

If the stop_mode_config is set to one, thus in the STOP mode some of the blocks remain
powered and in different states as defined in the table below.

Table 10-2. STOP mode configuration

Block STOP_MODE_CONFIG=0 STOP_MODE_CONFIG=1
regip1 off on
reg2p5 off on
reg3p0 off/on depending on vbus. Uses crude |off/on depending on vbus . Uses analog
local reference if vbus is present central bandgap if VBUS is present.
reg_core bypassed if not power gated. bypassed if not power gated
reg_pu bypassed if not power gated. bypassed if not power gated.
reg_soc bypassed bypassed
