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Chapter 1
About this manual

1.1 About This Document

1.1.1 Audience

This 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 (1/O) devices, industry standard communication, and device interface protocols.

1.1.2 Organization
This document is organized into two main sets of chapters.

1. First set covers the chip at a system level and provides an architectural overview. It also covers the system memory map,
system-level interrupt events, clock, reset and system controller.

2. Chapters in the second set provides a technical description of individual modules along with chip-specific contents at the
beginning of each chapter.

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
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

This document 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.

15 An integer in decimal.
0x the prefix to denote a hexadecimal number.
Ob The prefix to denote a binary number. Binary values of 0 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

Q)
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BLK_REGI[FIELD] The fields within registers appear in brackets. For example, ESR[RLS] refers to the Receive Last Slot

BLK_REG] 7]
BLK_REG] /]

x, U

A or <O+>

I
&

{A.B}

- or grey fill

>>

field of the ESAI Status Register.
The bit number n within the BLK.REG register.

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.

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.

Italicized n or mrepresent integer variables.

Binary logic operator NOT.

Binary logic operator AND.

Binary logic operator OR.

Binary logic operator XOR. For example, A <O+> B.

Bit-wise OR. For example, 0b0001 | 0b1000 yields the value of 0b1001.
Bit-wise AND. For example, 0b0001 and 0b1000 yields the value of 0b0000.

Concatenation, where the n-bit value A is prepended to the m-bit value B to form an (r+m)-bit value. For
example, {0, REGm [14:0]} yeilds a 16-bit value with 0 in the most significant bit.

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:

Reserved
returns 1
on read

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

Figure 1. Register Field Conventions
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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.

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 0 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 0 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.

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_ARM~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 + 0Oh offset + (4d x i), where i=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
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Chapter 2
Introduction

2.1 Overview

The LPC553x is an Arm Cortex-M33 based microcontroller for embedded applications. These devices include up to 256 KB
on-chip flash, up to 128 KB of on-chip SRAM, FlexSPI with cache full-speed USB host and device interface with crystal-less
operation for full-speed, CAN FD, five general-purpose timers, one SCTimer/PWM, one RTC/alarm timer, one 24-bit Multi-Rate
Timer (MRT), a Windowed Watchdog Timer (WWDT), one OS Timer, one Micro-tick timer, eight flexible serial communication
peripherals (which can be configured as a USART, SPI, high speed SPI, 12C, or I12S interface), one QuadFlash Filter, one
DMIC, one 13C interface, two 16-bit 2.0 Msamples/sec ADCs capable of four simultaneous conversions, four comparators, two
temperature sensors, three 12-bit 1 Msample/sec DACs, three OpAmps, two FlexPWM timers, and two QEls.
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2.1.1 Block Diagram
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Notes: [1] : each FlexComm includes USART, SPI, and I12C. Flexcomms 6 and 7 include 4 channel-pairs of 12S, Flexcomms 0-5 each include 1 channel-
pair of 12S.
Figure 2. LPC553xx Block Diagram
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System Control

Computing

DMA x2

SYSCON, SYSCTL

IOCON

Pin interrupt/pattern

Arm Cortex-M33
FPU MPU NVIC
ETM SysTick

Connectivity

USB FS Host/Device
w/PHY

Flexcomm Interface x8
(UART/I12C/SPI/12S)

Group GPIO interrupt

PowerQuad DSP

CAN-FD

Peripheral input mux

Serial Wire Debug

Motor Control

13C

8-ch Digital Mic Input

FlexPWM x2 (24 PWM outputs)

High-speed LSPI

Quadrature Enc/Dec x2 GPIO
AND/OR/INVERT x2
Clock & Power Mgmt Timers Analog
PLL,0OSC CTIMER SCTIMER 2x ADC w/ temp sense
DCDC & LDO OSTIMER | Multi-rate Timer, ACME FastCMENS
PMU UTICK RTC DAC x3, VREF
Windowed Watchdog OpAmp x3

Power Control API

Internal Memory

Frequency Measure

256 KB Flash

128 KB RAM

External Memory

192 KB ROM

FlexSPI Flash Interface
with 8KB cache

Figure 3. Overview of features

2.2 Features and benefits
» Computing:
— Arm Cortex-M33 core (rOp4) running at a frequency of up to 150 MHz.
— Integrated digital signal processing (DSP) instructions.

— Floating Point Unit (FPU) and Memory Protection Unit (MPU).
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Arm Cortex M33 built-in Nested Vectored Interrupt Controller (NVIC).
Non-maskable Interrupt (NMI) input with a selection of sources.

Serial Wire Debug with eight breakpoints and four watch points. Includes Serial Wire Output for enhanced debug
capabilities and trace (ETM).

System tick timer.

» A hardware DSP accelerator for fixed and floating point DSP functions (PowerQuad). The PowerQuad uses a bank of four
dedicated 4 KB SRAMSs. .

* On-chip memory and memory interfaces:

Up to 256 KB on-chip flash program memory, with flash accelerator and 512 byte page erase and write.

Up to 128 KB total SRAM consisting of 16 KB SRAM on Code Bus, 112 KB SRAM on System Bus (112 KB
is contiguous).

Parity support on RAM (ECC support on 16KB instance).

FlexSPI flash interface for external flash with 8 KB cache and dynamic decryption for execute-in-place and supports
DMA. The FlexSPI includes 1 port: high speed channel A which supports quad or octal operation. Support dual
image via address remapping.

OTP-eFuse programmable memory.

* On-chip ROM bootloader supports:

Booting of images from on-chip flash and external flash.

Flash programming through In System Programming (ISP) commands over following interfaces: USBO interfaces using
HID Class device, UART interface (Flexcomm 0) with auto baud, High-Speed SPI slave interfaces (Flexcomm 8) using
mode 3 (CPOL = 1 and CPHA = 1), 12C slave interface (Flexcomm 1), and CAN-FD ISP.

ROM API functions: Flash programming API, Power control APIl, OTP-eFuse programming API, Protected Flash
Region (PFR) programming.

Dual images (boot latest version) from on-chip flash using re-map feature.

Loading image to RAM from external Octal/QuadSPI device.

Booting Execute-in-Place (XIP) images present on Octal/QuadSPI devices.

Dual Execute-in-Place (XIP) images in Octal/QuadSPI flash through flash address remap feature.

Load-to-RAM boot mode from 1-bit SPI flash devices connected to FlexComm (selectable by PFR) as normal boot
option and recovery boot option.

USB Device DFU Connection (Device only).
Code Read protection (CRP).
Crystal-less USB ISP mode.

» Connectivity:

Flexcomm Interface contains up to eight serial peripherals (Flexcomm Interface 0-7). Each Flexcomm Interface can
be selected by software to be a USART, SPI, 12C, and 12S interface. Each Flexcomm Interface includes a FIFO that
supports USART, SPI, and I12S. A variety of clocking options are available to each Flexcomm Interface, including a
fractional baud-rate generator, and a time-out feature.Flexcomm interfaces 0 to 5 each provide one channel pair of
I2S and Flexcomm interfaces 6 to 7 each provide four channel pairs of 12S.

I12C-bus interfaces support Fast-mode and Fast-mode Plus with data rates of up to 1Mbit/s and with multiple address
recognition and monitor mode. Two sets of true I12C pads also support high-speed Mode (3.4 Mbit/s) as a slave.

High Speed SPI (Flexcomm 8, 50MHz for both master and slave).

A digital microphone interface supporting up to two channels with associated decimators and Voice Activation
Detect. One pair of channels can be streamed directly to 12S. The DMIC supports DMA.
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— One 13C bus interface.
— One CAN FD module with dedicated DMA controller.

— USB 2.0 full speed host/device controller with on-chip PHY and dedicated DMA controller supporting crystal-less
operation in device mode.

« System control and chip 1/O:

— DMAQO controller with 52 channels and up to 53 programmable triggers; DMA1 controller with 16 channels and up to
25 programmable triggers, able to access all memories and DMA-capable peripherals.

— Up to 66 General-Purpose Input/Output (GPIO) pins.
— GPIO registers are located on the AHB for fast access. The DMA supports GPIO ports.

— A group of up to 8 GPIO pins can be selected for boolean pattern matching, which can generate interrupts and/or
drive a pattern-match output.

— Up to eight GPIOs can be selected as pin interrupts (PINT), triggered by rising, falling or both input edges.
— 1/O pin configuration with support for up to 16 signal options.

— FlexSPI flash interface for external flash with 8 KB cache and dynamic decryption for execute-in-place and supports
DMA. The FlexSPI includes 1 port: high speed channel A which supports quad or octal operation. Support dual
image via address remapping.

— Two AOI (AND/OR/Invert) combinatorial logic modules with dedicated set of input and output signals. Each AOI has
4 outputs that feed to different peripheral muxes to individual peripherals.

¢ Timers:

— Five 32-bit standard general purpose asynchronous timers/counters, which support up to four capture inputs and
four compare outputs, PWM mode, and external count input. Specific timer events can be selected to generate DMA
requests.

— One SCTimer/PWM with 8 input and 10 output functions (16 capture and match registers). Inputs and outputs can be
routed to or from external pins and internally to or from selected peripherals. Internally, the SCTimer/PWM supports
16 captures/matches, 16 events, 32 states, and a Dither engine for improved average resolution of pulse edges.

— 32-bit Real-time clock (RTC) with calendar feature and 1 s resolution running in the always-on power domain.
Another timer in the RTC can be used for wake-up from all low power modes including deep power-down, with 1 ms
resolution. The RTC is clocked by the 32 kHz FRO or 32.768 kHz external crystal.

— Multiple-channel multi-rate 24-bit timer (MRT) for repetitive interrupt generation at up to four programmable, fixed
rates.

— Windowed Watchdog Timer (WWDT) with FRO 1 MHz as clock source.
— Code Watchdog for detecting code flow integrity.

— The Micro-Tick Timer running from the watchdog oscillator can be used to wake-up the device from sleep and
deep-sleep modes. Includes 4 capture registers with pin inputs.

— 42-bit free running OS Timer as continuous time-base for the system, available in any reduced power modes. It has
a selectable clock source. When a 32 kHz clock is slelected, allows a count period of more than 4 years.

* Motor Control Subsystem: 2x FlexPWM with 4 sub-modules, providing 24 PWM outputs, it supports two 3-phase motors
PWM outputs and 2 Quadrature Encoder Interface (QEI).

» Analog peripherals:

— Two 16-bit 2.0 Msamples/sec (two 12-bit 3.3 Msamples/sec) with eight differential channel pairs, (or 16 single-ended
channels), with multiple internal and external trigger inputs and sample rates of up to 2.0 MSamples/sec. The ADC
supports four independent simultaneous conversions sequences.

— Integrated temperature sensor connected to both the ADCs.
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— One comparator in always-on domain with up to four input pins and internal reference voltage. Can be used as a
wake-up source from low power modes.

— Three High Speed Comparators with up to five input pins and internal reference voltage.
— Three 12-bit DACs with sample rates of up to 1.0 MSample/sec.
— Three OpAmps with programmable VREF.
» Clock generation:
— Internal Free Running Oscillator (FRO).
— 32 kHz Internal Free Running Oscillator FRO.

— Internal low power oscillator (FRO 1 MHz) trimmed to +/- 15% accuracy over the entire voltage and temperature
range.

— Crystal oscillator with an operating frequency of 16 MHz to 32 MHz. Option for external clock input (bypass mode)
for clock frequencies of up to 25 MHz.

— Crystal oscillator with 32.768 kHz operating frequency.

— PLLO and PLL1 allows CPU operation up to the maximum CPU rate without the need for a high-frequency external
clock. PLLO and PLL1 can run from the internal FRO 12 MHz output, the external oscillator, internal FRO 1 MHz
output, or the 32.768 kHz RTC oscillator.

— Clock output function with divider to monitor internal clocks.
— Frequency measurement unit for measuring the frequency of on-chip or off-chip clock signals.

— Each crystal oscillator has one embedded capacitor bank, where each can be used as an integrated load capacitor
for the crystal oscillators. Using APIs, the capacitor banks on each crystal pin can tune the frequency for crystals
with a Capacitive Load (CL) leading to conserving board space and reducing costs.

» Power-saving modes and wake-up:
— Integrated PMU (Power Management Unit) to minimize power consumption.

— Low power modes: Sleep, deep-sleep with RAM retention, power-down with RAM retention and CPU retention, and
deep power-down with RAM retention.

— Configurable wake-up options from peripherals interrupts.

— The Micro-Tick Timer running from the watchdog oscillator can be used to wake-up the device from sleep and
deep-sleep modes.

— The Real-Time Clock (RTC) running from the 32.768 kHz clock can be used to wake-up the device from sleep,
deep-sleep, power-down, and deep power-down modes.

— Power-On Reset (POR).

— Brown-Out Detectors (BOD) for external VDD_MAIN and internal VDD_CORE with separate thresholds for forced
reset.

» Operating from internal DC-DC converter or selectable LDO such that DC-DC converter can be bypassed.
2.3 Target Applications
This microcontroller targets motor control applications in the appliance and industrial markets, specifically white goods and

appliances, industrial and building control, and voice-operated devices.

2.4 Endianness Support

The chip supports only the Little Endian mode.
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PowerQuad DSP Coprocessor and Accelerator

(PowerQuad)

3.1 Chip-specific PowerQuad information

Table 1. Reference links to related information

Topic Related module

Reference

Full description PowerQuad

PowerQuad

System memory map

System memory map

Clocking

Clock distribution

Power management

Power management

Signal multiplexing Port control

Signal multiplexing

3.1.1 Module instances

This device has only one instance of the PowerQuad module, POWERQUADO.

3.2 Overview

The PowerQuad is a hardware accelerator for common calculations in DSP applications. It consists of seven internal

computation engines:

Transform

Transcendental function

Trigonometry function

Dual biquad infinite impulse response (lIR) filter
Matrix accelerator

Finite impulse response (FIR) filter

Coordinate rotation digital computer (CORDIC)

3.2.1 Block diagram

This block diagram is a simplified representation of the PowerQuad.
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PowerQuad DSP Coprocessor and Accelerator (PowerQuad)

PowerQuad
A 4 A 4 A 4
Transform Engine (FFT/DCT) Coprocessor || AHB Slave AHB Master
I/F I/F I/F
Transcendental Functions Engine
Dual Biguad IIR Engine
128-bit
. : Wide
Matrix Accelerator Engine Registers Control RAM | l
Master
FIR Engine I/F
Floating Point Compute Engine
[2-Iteration per cycle CORDIC (Fixed-point)] [ Radix 8 FFT Butterfly Unit ]

Figure 4. PowerQuad architecture

3.2.2 Features

The key features of the PowerQuad are:

.

.

Four single-precision floating-point multiplier accumulator content (MAC) units

AHB DMA to read/write data for input, computations, and results. The PowerQuad handles 128-bit wide RAM for input,
computations, and results.

Coprocessor interface for tightly-coupled opcodes: sin(x), cos(x), In(x), e*(x), e*(-x), 1/(x), 1/sqrt(x), sqrt(x), biquad(x).
Using two MAC:s, it can run two opcodes in parallel.

FFT/iIFFT/DCT/iDCT machine

Matrix operations: add, sub, dot, prod, mult, inverse, transpose, scale
Convolution/Correlation/FIR

Arctan/Arctanh (can be customized to compute any CORDIC function)

When using private RAM, it is not required to align operators. For example, for a FIR filter five taps long, the taps do not
have to be placed at a location which is eight-word aligned.

FFT engine supports pre-scaling with a positive shift value (shift left) or right shift (use same register to control).

The PowerQuad can free the Arm Cortex-M33 core perform other tasks. While the PowerQuad executes an assigned computation
task, the Cortex-M33 core can prepare the next PowerQuad task, resulting in a pipeline of PowerQuad tasks.

3.3 Functional description
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3.3.1 PowerQuad operation

After the clock is applied to the PowerQuad, one of the computation engines is activated based on the requested operation. An
event or interrupt informs the Cortex-M33 core when the result is ready, or the Cortex-M33 core can poll the PowerQuad status.

All PowerQuad operations use one of two access types: via the coprocessor interface (CP), and via the AHB slave interface (AHB).

* When accessing the PowerQuad via the coprocessor interface, the execution of a properly formatted coprocessor instruction
launches the operation, and the execution of a second coprocessor instruction retrieves the result.

* When accessing the PowerQuad via the AHB slave interface, writing to the PowerQuad launches the operation. Completion
of an operation can generate an interrupt, or the PowerQuad can be polled via CONTROL[INST_BUSY] (cleared to zero).
Results of the operation are then retrieved via one or more AHB read operations.

RAM

32bit AHB 128bit RAM
PQ

RAM

RAM

Figure 5. PowerQuad using RAM Bank 4 (16 kB) as the 128-bit wide RAM scratch pad

3.3.1.1 PowerQuad coprocessor operation

The coprocessor interface on the Arm v8-M architecture (Arm Cortex-M33 core) allows PowerQuad access via MCR (Move from
Coprocessor to Register) and MRC (Move from Register to Coprocessor) opcodes. Using this method, up to two registers can be
transferred between the Cortex-M33 core and the PowerQuad.

After submitting the data and/or opcodes to a coprocessor, the Cortex-M33 core can continue executing other tasks while the
coprocessor computes in parallel.

In the PowerQuad, this interface is used for short (several cycles) operations for which the Cortex-M33 core provides data from
one of its registers and the result is stored back in the Cortex-M33 core register.

When the data provided to the PowerQuad is in fixed-point or floating-point format, it is internally handled as floating point
(conversion from fixed to floating point is done automatically if needed).

The result of PowerQuad operations can be fixed or floating point (converting from floating to fixed point, if needed).

The functions handled in this way are: sin(x), cos(x), In(x), e*(x), e*(-x), 1/(x), 1/sqrt(x), sqrt(x), biquad(x).

3.3.1.2 PowerQuad AHB operation

Large data operations are managed in a memory-mapped fashion. The Cortex-M33 core writes to the PowerQuad Control
registers to select the function, to provide four memory regions with source and/or destination addresses, and to provide a
temporary scratch address for intermediate results (where applicable, such as FFT and Matrix Inversion). These regions are: Input
A, Input B, Output, and Temp.

Table 2. Register overview

Address Name Description Access | Comments

0x000 OUTBASE Base address register for Output region RW Input A, B and Output
region settings

Table continues on the next page...
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Table 2. Register overview (continued)

Table continues on the next page...

LPC553x Reference Manual, Rev. 4, 2024-11-21

Address Name Description Access | Comments
0x004 OUTFORMAT | Data format for Output region RwW
0x008 TMPBASE Base address register for Temporary region RwW
0x00C TMPFORMAT | Data format for Temporary region RwW
0x010 INABASE Base address register for Input A region RW
0x014 INAFORMAT Data format for Input A region RW
0x018 INBBASE Base address register for Input B region RW
0x01C INBFORMAT Data format for Input B region RW
0x100 CONTROL PowerQuad control register RW Command register
0x104 LENGTH Length register RW Maximum row/column
length is 16 by 16 for
matrix operations.
For vector operations,
the maximum size is
256 (vector operations
have only one dimension
for length).
0x108 CPPRE Coprocessor pre-scale register RW 0
0x10C MISC Miscellaneous use register RwW 0
0x110 CURSORY Cursory register RW CORDIC engine input and
output registers
0x180 CORDIC_X CORDIC input X register RW
0x184 CORDIC_Y CORDIC input Y register RW
0x188 CORDIC_Z CORDIC input Z register RW
0x18C ERRSTAT Read/write register where error statuses are RW1C | Interrupt and status flags
captured (sticky)
0x190 INTREN Determines which conditions will assert the RW
interrupt output
0x194 EVENTEN Determines which conditions will assert the event RwW
trigger output
0x198 INTRSTAT Interrupt status register RwW1C
0x200 - 0x23C | GPREGS[16] General purpose register bank (16 x 32 bits) RwW Computing registers
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Table 2. Register overview (continued)

Address Name Description Access | Comments

0x240 - 0x25C | COMPREGS|8] | Compute register bank (8 x 32 bits) RwW

Completion of an operation can generate an interrupt, or the PowerQuad can be polled via CONTROL[INST_BUSY] (cleared
to zero).

The functions handled in this way are:
» Matrix (add, sub, scale, invert, transpose, multiply, dot, product)
* FFT/IFFT/DCT/IDCT (note that DCT is partial in the PowerQuad and requires some adjustments)

* FIR/convolution/correlation

3.3.2 Using the PowerQuad with the Arm Cortex-M33 core

In a conventional MCU without PowerQuad, the main CPU performs the computation work. When a more critical task needs to
be serviced, the processor has to save registers in the stack, service the task, then retrieve registers from the stack and continue
computation work. Using the PowerQuad overcomes this single-task flow.

While the conventional approach is to program compute tasks sequentially and anticipate conditional branching, you are
encouraged to treat the PowerQuad as a coprocessor, performing multiple tasks by rearranging them and reducing the
branching to speed up computational processing. The PowerQuad engines compute the assigned functions faster than using the
Cortex-M33 core alone.

3.3.3 Clocking

Enable the clock to PowerQuad through an AHB clock control register.

3.3.4 Interrupts

This module has no interrupts.

3.4 External signals

This module has no external signals.

3.5 Initialization

To Initialize PowerQuad, enable the clock to PowerQuad through an AHB clock control register.
3.6 Application information

3.6.1 PowerQuad API functions
Driver APIs remove the need for you to write code to implement PowerQuad functions.

A comprehensive list of PowerQuad driver functions is available for download in the SDK at www.nxp.com. PowerQuad
application notes give example code for various subsystems that show how PowerQuad driver functions do the work.

PowerQuad operations are grouped into four families: Math, Filtering, Matrix, and Transform. The operations implemented in each
family are listed in Table 3.

The driver function table uses the following terms:
* CP = coprocessor

« Xform = Transform
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» Tran = Transcendental

» Trig = Trigonometry

* IR = Infinite Impulse Response

* FIR = Finite Impulse Response

» FP = 32-bit single-precision floating point

* N.A.=Not Applicable

* Fix-16 = 16-bit fixed point

+ Fix-32 = 32-bit Fixed Point

* Q1.31 = signed 32-bit fixed point with 31 bits to the right of the binary point
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3.7 Memory map and register definition

This section includes the PowerQuad module memory map and detailed descriptions of all registers.

3.7.1 PowerQuad register descriptions

3.7.1.1 PowerQuad memory map
POWERQUADO base address: 400A_6000h

Offset Register Width | Access | Reset value
(In bits)

Oh Output Base (OUTBASE) 32 RW 0000_0000h
4h Output Format (OUTFORMAT) 32 RW 0000_0000h
8h Temporary Base (TMPBASE) 32 RW 0000_0000h
Ch Temporary Format (TMPFORMAT) 32 RW 0000_0000h
10h Input A base (INABASE) 32 RwW 0000_0000h
14h Input A format (INAFORMAT) 32 RwW 0000_0000h
18h Input B base (INBBASE) 32 RwW 0000_0000h
1Ch Input B format (INBFORMAT) 32 RwW 0000_0000h
100h Control (CONTROL) 32 RW 0000_0000h
104h Length (LENGTH) 32 RW 0000_0000h
108h Coprocessor Pre-scale (CPPRE) 32 RW 0000_0000h
10Ch Miscellaneous (MISC) 32 RW 0000_0000h
110h Cursory (CURSORY) 32 RW 0000_0000h
180h CORDIC input X (CORDIC_X) 32 RwW 0000_0000h
184h CORDIC input Y (CORDIC_Y) 32 RwW 0000_0000h
188h CORDIC input Z (CORDIC_2Z) 32 RwW 0000_0000h
18Ch Error Status (ERRSTAT) 32 RW 0000_0000h
190h Interrupt Enable (INTREN) 32 RW 0000_0000h
194h Event Enable (EVENTEN) 32 RwW 0000_0000h
198h Interrupt Status (INTRSTAT) 32 RW 0000_0000h
200h - 23Ch | General Purpose Register Bank n (GPREGO - GPREG15) 32 RW 0000_0000h
240h - 25Ch | Compute Register Bank n (COMPREGO - COMPREG7) 32 RW 0000_0000h
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3.7.1.2 Output Base (OUTBASE)

Offset
Register Offset
OUTBASE Oh
Function

Base address register for output region

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
OUTBASE
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
OUTBASE
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-0 Base address for the output region
OUTBASE

3.7.1.3 Output Format (OUTFORMAT)

Offset
Register Offset
OUTFORMAT 4h
Function

Data format for output region
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
Reserved
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R OUT SCALER Reserved OUT_FORMAT Reserved OUT_FORMATI
W EXT NT
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-16 Reserved
15-8 Output scaler value
OUT_SCALER | (for scaled 'q31' formats)
7-6 Reserved
5-4 Output external format
OUT_FORMAT 00b -q15
EXT 01b - q31
10b - float
3-2 Reserved
1-0 Output internal format
OUT_FORMATI 00b - q15
NT 01b - q31
10b - float

3.7.1.4 Temporary Base (TMPBASE)

Offset
Register Offset
TMPBASE 8h
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Function

Base address register for temporary region

PowerQuad DSP Coprocessor and Accelerator (PowerQuad)

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 17 16
R
TMPBASE
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 1 0
R
TMPBASE
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-0 Base address for the temporary region
TMPBASE
3.7.1.5 Temporary Format (TMPFORMAT)
Offset
Register Offset
TMPFORMAT Ch
Function
Data format for temporary region
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
Reserved
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R TMP_FORMAT TMP_FORMATI
TMP_SCALER Reserved Reserved
W EXT NT
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Fields
Field Function
31-16 Reserved
15-8 Temporary scaler value
TMP_SCALER | (for scaled 'q31' formats)
7-6 Reserved
5-4 Temporary external format
TMP_FORMAT 00b - q15
EXT 01b - q31
10b - float
3-2 Reserved
1-0 Temporary internal format
TMP_FORMATI 00b -q15
NT 01b - g31
10b - float
3.7.1.6 Input A base (INABASE)
Offset
Register Offset
INABASE 10h
Function

Base address register for input A region
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 17 16
R
INABASE
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 1 0
R
INABASE
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-0 Input A base
INABASE Base address for the input A region
3.7.1.7 Input A format (INAFORMAT)
Offset
Register Offset
INAFORMAT 14h
Function
Data format for region input A
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
Reserved
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R INA_FORMATE INA_FORMATI
INA_SCALER Reserved Reserved
W XT NT
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Fields
Field Function
31-16 Reserved
15-8 Input A scaler value
INA_SCALER | (for scaled 'q31' formats)
7-6 Reserved
5-4 Input A external format
INA_FORMATE 00b - q15
XT 01b - g31
10b - float
3-2 Reserved
1-0 Input A internal format
INA_FORMATI 00b -q15
NT 01b - 31
10b - float

3.7.1.8 Input B base (INBBASE)

Offset
Register Offset
INBBASE 18h
Function

Base address register for input B region
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 17 16
R
INBBASE
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 1 0
R
INBBASE
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-0 Input B base
INBBASE Base address for the input B region
3.7.1.9 Input B format (INBFORMAT)
Offset
Register Offset
INBFORMAT 1Ch
Function
Data format for region input B
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
Reserved
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R INB_FORMATE INB_FORMATI
INB_SCALER Reserved Reserved
W XT NT
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Fields
Field Function
31-16 Reserved
15-8 Input B scaler value
INB_SCALER | (for scaled 'q31' formats)
7-6 Reserved
5-4 Input B external format
INB_FORMATE 00b - q15
XT 01b - g31
10b - float
3-2 Reserved
1-0 Input B internal format
INB_FORMATI 00b -q15
NT 01b - 31
10b - float

3.7.1.10 Control (CONTROL)

Offset
Register Offset
CONTROL 100h
Function

PowerQuad control register
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
INST_
R
BU... Reserved
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
Reserved DECODE_MACHINE DECODE_OPCODE
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31 Instruction busy
INST_BUSY 0Ob - Not busy
1b - busy
30-8 Reserved
7-4 Decode machine

DECODE_MAC | 0 : Coprocessor , 1: matrix, 2 : fft, 3 : fir, 4 : stat, 5: cordic, 6 -15: NA
HINE

3-0 Decode opcode

DECODE_OPC | Opcode specific to decode_machine
ODE

3.7.1.11 Length (LENGTH)

Offset
Register Offset
LENGTH 104h
Function

Length register
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
INST_LENGTH
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
INST_LENGTH
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-0 Instruction length

INST_LENGTH | When FIR : fir_xlength = inst_length[15:0] , fir_tlength = inst_len[31:16].
When MTX : rows_a = inst_length[4:0] , cols_a = inst_length[12:8] , cols_b = inst_length[20:16]

NOTE
Maximum row/column is 16 by 16, regardless of 5-bit allowance.

For vector operations, the maximum size is 256 (vector operations have only one dimension
for length).

3.7.1.12 Coprocessor Pre-scale (CPPRE)

Offset
Register Offset
CPPRE 108h
Function

Pre-scale register
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R CPPR | CPPR
Reserved
W ES.. |ES
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
CPPRE_OUT CPPRE_IN
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-18 Reserved
17 Saturation 8
CPPRE_SAT8 Ob - 8 bits
1b - 16 bits
16 Saturation

CPPRE_SAT | Sub-32 bit saturation
0b - No saturation

1b - Forces sub-32 bit saturation

15-8 Output
CPPRE_OUT | Coprocessor fixed-point output

7-0 Input
CPPRE_IN Coprocessor scaling of input

3.7.1.13 Miscellaneous (MISC)

Offset
Register Offset
MISC 10Ch
Function

Used for the scaling factor for matrix operations
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
INST_MISC
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
INST_MISC
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-0 For matrix operations used for scaling factor
INST_MISC
3.7.1.14 Cursory (CURSORY)
Offset
Register Offset
CURSORY 110h
Function
Cursory register
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
Reserved
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R CURS
Reserved
W ORY
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Fields
Field Function
31-1 Reserved
0 Cursory Mode
CURSORY Ob - Disable cursory mode
1b - Enable cursory Mode

3.7.1.15 CORDIC input X (CORDIC_X)

Offset
Register Offset
CORDIC_X 180h
Function
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
CORDIC_X
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
CORDIC_X
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-0 CORDIC input x
CORDIC_X
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3.7.1.16 CORDIC input Y (CORDIC_Y)

Offset
Register Offset
CORDIC_Y 184h
Function
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
CORDIC_Y
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
CORDIC_Y
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-0 CORDIC input y
CORDIC_Y

3.7.1.17 CORDIC input Z (CORDIC_Z)

Offset
Register Offset
CORDIC_Z 188h
Function
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
CORDIC_Z
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
CORDIC_Z
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-0 CORDIC input z
CORDIC_Z
3.7.1.18 Error Status (ERRSTAT)
Offset
Register Offset
ERRSTAT 18Ch
Function
Read/Write register where error statuses are captured (sticky)
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
Reserved
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R BUSE | UNDE | FIXED OVER
Reserved NAN
W RROR [ RFL... | OV... FLOW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Fields
Field Function
31-5 Reserved
4 Bus error
BUSERROR Ob - No error
1b - Error on bus
3 Underflow
UNDERFLOW Ob - No error
1b - Error on underflow
2 Fixed point overflow
FIXEDOVERFL 0b - No error
ow 1b - Error on fixed point overflow
1 Floating Point NaN
NAN 0b - No error
1b - Error on Floating Point NaN
0 Floating point overflow
OVERFLOW 0b - No error
1b - Error on floating point overflow

3.7.1.19 Interrupt Enable (INTREN)

Offset
Register Offset
INTREN 190h
Function

Determines which conditions assert the interrupt output
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
Reserved
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R INTR_ INTR_ | INTR_ | INTR_ | INTR_ | INTR_
Reserved Reserved
W CO... BE.. | UF.. | Fl.. [ NAN | OF..
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-8 Reserved
7 Interrupt on instruction completion
INTR_COMP 0b - Disable interrupt
1b - Enable interrupt
6-5 Reserved
4 Interrupt on AHBM bus error
INTR_BERR Ob - Disable interrupt
1b - Enable interrupt
3 Interrupt on subnormal truncation
INTR_UFLOW Ob - Disable interrupt
1b - Enable interrupt
2 Interrupt on fixed-point overflow
INTR_FIXED 0Ob - Disable interrupt
1b - Enable interrupt
1 Interrupt floating point NaN
INTR_NAN 0Ob - Disable interrupt
1b - Enable interrupt
0 Interrupt floating point overflow
INTR_OFLOW 0b - Disable interrupt
1b - Enable interrupt
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3.7.1.20 Event Enable (EVENTEN)

PowerQuad DSP Coprocessor and Accelerator (PowerQuad)

Offset
Register Offset
EVENTEN 194h
Function

Determines which conditions assert the event trigger output.

Diagram
Bits 31 30 29 28 27 26 25 24 | 23 22 21 20 | 19 18 17 16
R
Reserved
w
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 | 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R EVEN EVEN [ EVEN | EVEN [ EVEN | EVEN
Reserved Reserved
W T_C.. TB. [TU. |TF. [TN. |TO.
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-8 Reserved
7 Event trigger on instruction completion
EVENT_COMP Ob - Disable event trigger
1b - Enable event trigger
6-5 Reserved
4 Event trigger on AHBM bus error
EVENT BERR 0Ob - Disable event trigger
1b - Enable event trigger
3 Event trigger on subnormal truncation
EVENT _UFLO 0Ob - Disable event trigger
w 1b - Enable event trigger
2 Event trigger on fixed-point overflow
Table continues on the next page...
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PowerQuad DSP Coprocessor and Accelerator (PowerQuad)

Table continued from the previous page...

Field Function

EVENT_FIXED 0b - Disable event trigger

1b - Enable event trigger

1 Event trigger on floating point NaN
EVENT_NAN Ob - Disable event trigger

1b - Enable event trigger

0 Event trigger on floating point overflow
EVENT_OFLO Ob - Disable event trigger
w 1b - Enable event trigger

3.7.1.21 Interrupt Status (INTRSTAT)

Offset
Register Offset
INTRSTAT 198h
Function

A write of any value clears the Interrupt Status bit.

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
Reserved
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R INTR_
Reserved
w ST...
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-1 Reserved

Table continues on the next page...
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PowerQuad DSP Coprocessor and Accelerator (PowerQuad)

Table continued from the previous page...

Field Function
0 Interrupt Status
INTR_STAT 0b - No new interrupt
1b - Interrupt captured

3.7.1.22 General Purpose Register Bank n (GPREGO - GPREG15)

Offset
Forn=0to 15:
Register Offset
GPREGn 200h + (n x 4h)
Function

The General Purpose Register Bank is n x 32 bits.

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
GPREG
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 " 10 9 8 7 6 5 4 3 2 1 0
R
GPREG
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-0 General Purpose Bank
GPREG

3.7.1.23 Compute Register Bank n (COMPREGO0 - COMPREG?7)

Offset
Forn=0to 7:
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PowerQuad DSP Coprocessor and Accelerator (PowerQuad)

Register Offset
COMPREGN 240h + (n x 4h)
Function

The Compute Register Bank is n x 32 bits.

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
COMPREG
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
COMPREG
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-0 Compute bank
COMPREG
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Chapter 4

Memory Maps

4.1 Memory system overview

This section introduces the memory architecture of the chip.

4.2 System memory map

Table 4. CPUO memory map

Table continues on the next page...
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Start Default | Description Alias Size Access Cached
address 1
0000_0000 | Non- |Flash memory on CM33 code bus on, AHB slave 256 KB | Core, DMA, Yes
Secure | port 0. selected
masters
0004_0000 Reserved — — — —
0300_0000 | Non- |Boot ROM, on CM33 code bus, AHB slave port 0. 192 KB | Core, DMA, No
Secure selected
masters
0303_0000 Reserved — — — —
0400_0000 | Non- | SRAM Xon CM33 code bus, on AHB slave port 1. 16 KB Core, DMA, No
Secure selected
masters
0400_4000 Reserved — — — —
0800_0000 | Non- |External Quad/Octal Flash (FlexSPI) on AHB 128 MB | Core, DMA, Yes
Secure | slave port 2. selected
masters
1000_0000 Reserved — — — —
2000_0000 | Non- | SRAM 0 on CM33 data bus, on AHB slave port 16 KB Core, DMA, No
Secure | 3. First 4 KB: Retention-braindump. Second 4KB: selected
Stack. Upper 8 KB: shared with PKC. masters
2000_4000 SRAM 1 on CM33 data bus, on AHB slave port 4. 16 KB Core, DMA, No
selected
masters
2000_8000 SRAM 2 on CM33 data bus, on AHB slave port 5. 32 KB Core, DMA, No
selected
masters
2001_0000 SRAM 3 on CM33 data bus, on AHB slave port 6. 32 KB Core, DMA, No
selected
masters
2001_8000 SRAM 4 on CM33 data bus, on AHB slave port 7. 16 KB Core, DMA, No
selected
masters
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Memory Maps
Table 4. CPUO memory map (continued)
Start Default | Description Alias Size Access Cached
address 1
2001_C000 Reserved — — — —
4000_0000 | Non- |AHB to APB bridge 0 on slave port 8. See APB 128 KB Core, DMA, No
Secure | peripheral table. selected
masters
4002_0000 AHB to APB bridge 1 on slave port 8. See APB 128 KB Core, DMA, No
peripheral table. selected
masters
4004_0000 Reserved — — — —
4008_0000 | Non- | AHB peripherals on slave port 9. See AHB 64 KB Core, DMA, No
Secure | peripheral table. selected
masters
4009_0000 AHB peripherals on slave port 10. See AHB 64 KB Core, DMA, No
peripheral table. selected
masters
400A_0000 AHB peripherals on slave port 11. See AHB 64 KB Core, DMA, No
peripheral table. selected
masters
400B_0000 AHB peripherals on slave port 12. See AHB 64 KB Core, DMA, No
peripheral table. selected
masters
400C_0000 AHB peripherals on slave port 13. See AHB 64 KB Core, DMA, No
peripheral table. selected
masters
400D_0000 Reserved — — — —
E000_0000 | Non- | Private Peripheral Bus (Internal). Includes NVIC 256 MB Core only No
Secure | and SYSTICK timer.
F000_0000 Reserved — — — —

1. This is the default Targetted Security Attribute for the memory region at reset. It is set by the IDAU and the SAU configuration.

The attribute listed is the intended use case for users of TrustZone-M (TZM) security function.

4.3 Peripheral memory map

The following table provides details of the addresses for APB peripherals.

4.3.1 APB Peripheral Bridge 0 (PBRIDGEOQ)
Table 5. APB Peripheral Bridge 0 (PBRIDGEDO)

Table continues on the next page...
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Base Slot Module Alias
4000_0000 0 Syscon SYSCONO
4000_1000 1 IOCON pin function selection and pin control IOCON
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Memory Maps
Table 5. APB Peripheral Bridge 0 (PBRIDGEDO) (continued)

Base Slot Module Alias
4000_2000 2 Group GPIO input interrupt 0 (GINTO) GINTO
4000_3000 3 Group GPIO input interrupt 1 (GINT1) GINT1
4000_4000 4 GPIO_INT (PINTO) PINTO
4000_5000 5 Secure GPIO Interrupt (PINT1) PINT1
4000_6000 6 Peripheral Input Muxes INPUTMUXO
4000_7000 Reserved
4000_8000 8 CTimerO (standard counter/timer 0) CTIMERO
4000_9000 9 CTimer1 (standard counter/timer 1) CTIMER1
4000_A000 Reserved
4000_C000 12 WWDTO (windowed watchdog timer 0) WWDTO
4000_D000 13 MRT (Multi-Rate Timer) MRTO
4000_E000 14 Utick (micro-tick timer) UTICKO
4000_F000 Reserved
4001_0000 Reserved
4001_3000 19 Analog Controls and Frequency Measurement function ANACTRLO/

FREQME
4001_4000 Reserved
4001_6000 22 I3C Interface 0 13CO
4001_7000 Reserved
4001_B000 Reserved
4001_C000 Reserved
4001_D000 Reserved
4.3.2 APB Peripheral Bridge 1 (PBRIDGE1)
Table 6. APB Peripheral Bridge 1 (PBRIDGE1)

Base Slot Module Alias
4002_0000 0 Power Management Controller (PMC) PMC
4002_1000 Reserved
4002_2000 Reserved
4002_3000 3 Sysctl (12S signal sharing) SYSCTLO
4002_4000 Reserved
4002_5000 Reserved
4002_8000 8 CTimer2 (standard counter/timer 2) CTIMER2

Table continues on the next page...
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Memory Maps
Table 6. APB Peripheral Bridge 1 (PBRIDGE1) (continued)

Base Slot Module Alias
4002_9000 9 CTimer3 (standard counter/timer 3) CTIMERS3
4002_A000 10 CTimer4 (standard counter/timer 4) CTIMER4
4002_B000 Reserved
4002_C000 12 RTC and Wake-up timer RTC
4002_D000 13 OS_Event Timer OSTIMER_CM33
4002_EO000 14 Cache64 Policy Select CACHEG64_POLS

ELO
4002_F000 Reserved
4003_0000 Reserved
4003_1000 Reserved
4003_2000 Reserved
4003_3000 Reserved
4003_4000 20 Flash controller FLASH
4003_5000 Reserved
4003_6000 Reserved
4003_A000 Reserved
4003_B000 Reserved
4003_C000 Reserved
4003_D000 Reserved
4003_E000 Reserved
4.4 AHB Peripheral memory map
The following table provides details of the base addresses for AHB peripherals.
4.4.1 AHB slave port 9
Table 7. AHB slave port 9
Base Module Alias
4008_0000 Reserved
4008_2000 DMA Controller 0 registers DMACO
4008_3000 Reserved
4008_4000 USB Full Speed Device Registers USBFSD
4008_5000 SCTimer/PWM SCTO
4008_6000 Flexcomm Interface O FLEXCOMMO
4008_7000 Flexcomm Interface 1 FLEXCOMM1

Table continues on the next page...
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Memory Maps
Table 7. AHB slave port 9 (continued)

Base Module Alias
4008_8000 Flexcomm Interface 2 FLEXCOMM2
4008_9000 Flexcomm Interface 3 FLEXCOMM3
4008_A000 Flexcomm Interface 4 FLEXCOMM4
4008_B000 Reserved
4008_C000 High-Speed GPIO GPIO_HS

4.4.2 AHB slave port 10
Table 8. AHB slave port 10

Base Module Alias
4009_0000 DMICO (8 channel PDM digital microphone interface) 0 DMICO
4009_1000 Reserved
4009_5000 CRC Engine CRC
4009_6000 Flexcomm Interface 5 FLEXCOMMb5
4009_7000 Flexcomm Interface 6 FLEXCOMM6
4009_8000 Flexcomm Interface 7 FLEXCOMM7
4009_9000 Reserved
4009_C000 Debug Mailbox (DM-AP) DEBUGGER_MAILB

OXxo
4009_D000 CAN FD (Controller Area Network Flexible Data, MCAN) CAN
4009_E000 Reserved
4009_F000 High Speed SPI FLEXCOMMS

44.3 AHB slave port 11
Table 9. AHB slave port 11

Base Module Alias
400A_0000 Analog to Digital Converter 0 (ADCO) ADCO
400A_1000 Reserved
400A_2000 USB Full Speed Host Registers USBFSH
400A_3000 Reserved
400A_6000 PowerQuad POWERQUADO
400A_7000 DMAQO registers DMAO
400A_8000 Reserved
400A_C000 Reserved
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Memory Maps
44.4 AHB slave port 12
Table 10. AHB slave port 12
Base Module Alias

400B_0000 Reserved
400B_1000 Analog to Digital Converter 1 (ADC1) ADCA1
400B_2000 Digital to Analog Converter 0 (DACO) DACO
400B_3000 High Speed Comparator 0 (HSCMPO) HSCMPO
400B_4000 Operational Amplifier 0 (OPAMPO) OPAMPO
400B_5000 Voltage Reference (VREF) VREFO
400B_6000 Digital to Analog Converter 1 (DAC1) DAC1
400B_7000 High Speed Comparator 1 (HSCMP1) HSCMP1
400B_8000 Operational Amplifier 1 (OPAMP1) OPAMP1
400B_9000 Digital to Analog Converter 2 (DAC2) DAC2
400B_A000 High Speed Comparator 2 (HSCMP2) HSCMP2
400B_B000 Operational Amplifier 2 (OPAMP2) OPAMP2

44.5 AHB slave port 13

Table 11. AHB slave port 13

Base Module Alias
400C_0000 FlexSPI FLEXSPIO
400C_1000 Reserved
400C_2000 Reserved
400C_3000 Enhanced Flex Pulse Width Modulator 0 (eFlexPWMO0) PWMO
400C_4000 Quadrature Encoder Interface 0 (ENCO) ENCO
400C_5000 Enhanced Flex Pulse Width Modulator 1 (eFlexPWM1) PWM1
400C_6000 Quadrature Encoder Interface 1 (ENC1) ENC1
400C_7000 And-Or-Inverter 0 (AOOQ) AOIO
400C_8000 And-Or-Inverter 1 (AO1) AOI1
LPC553x Reference Manual, Rev. 4, 2024-11-21
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Chapter 5

Interrupt and DMA Assignments

5.1 Nested Vectored Interrupt Controller (NVIC)

5.1.1 Interrupt priority levels

This device supports 8 priority levels for interrupts. Therefore, in the NVIC each source in the IPR registers contains 3 bits. For

example, IPRO is shown below:

|31 |30|29 27 126 |25 |24

23|22 |21

20

15 |14 |13

R 0|00 ]O|O
IRQ3

w

IRQ2

IRQ1

5.1.2 Non-Maskable Interrupt (NMI) configuration

The Non-Maskable Interrupt (NMI) request to the NVIC is controlled by the external NMI_b signal. The pin the NMI_b signal
ismultiplexed on, must be configured for the Non-Maskable Interrupt function to generate the non-maskable interrupt request.

5.1.3 Interrupts

Table 13. Interrupt Vector Assignments

Address Vector IRQ NVIC [NVICIPR Alias Source Description
non-IPR | register
register | number
number
0000_0000 0 - - - SP initial Initial Stack Pointer value
value
0000_0004 1 - - - Reset Reset exception
0000_0008 2 - - - NMI Non-Maskable Interrupt
0000_000C 3 - - - Hard Fault | Error during normal or exception processing
0000_0010 4 - - - MemManage | Memory protection violation
Fault
0000_0014 5 - - - NBus Fault | Memory-related violation
0000_0018 6 - - - Usage Undefined instruction, unaligned access, etc.
0000_001C 7 - - - SecureFault | Security-related fault condition
0000_0020 8 - - - Reserved | (reserved)
0000_0024 9 - - - Reserved | (reserved)
0000_0028 10 - - - Reserved | (reserved)
0000_002C 11 - - - SVCall Supervisor Call

Table continues on the next page...
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Table 13. Interrupt Vector Assignments (continued)

Interrupt and DMA Assignments

Address Vector IRQ NVIC |[NVICIPR Alias Source Description
non-IPR | register
register | number
number
0000_0030 12 - - - DebugMonito | Debug Monitor exception
r
0000_0034 13 - - - Reserved | (reserved)
0000_0038 14 - - - PendSV Asynchronous request for system-level service
0000_003C 15 - - - SysTick SysTick timer timed out
0000_0040 16 0 0 0 SYSIRQ | System interrupts: watchdog and brownout detect
0000_0044 17 1 0 0 SDMAOQ_IRQ | DMA controller 0
0000_0048 18 2 0 0 GPIO_INTA | GPIO interrupt 0
0000_004C 19 3 0 0 GPIO_INTB | GPIO interrupt 1
0000_0050 20 4 0 1 PIN_INTO | Pininterrupt O or pattern match engine slice 0
0000_0054 21 5 0 1 PIN_INT1 Pin interrupt 0 or pattern match engine slice 1
0000_0058 22 6 0 1 PIN_INT2 | Pin interrupt O or pattern match engine slice 2
0000_005C 23 7 0 1 PIN_INT3 | Pininterrupt O or pattern match engine slice 3
0000_0060 24 8 0 2 UTICKO_IRQ | Micro-tick timer
0000_0064 25 9 0 2 MRTO_IRQ | Multi-rate timer
0000_0068 26 10 0 2 CTIMERO_IR | Standard counter/timer CTIMERO
Q
0000_006C 27 1 0 2 CTIMER1_IR | Standard counter/timer CTIMER1
Q
0000_0070 28 12 0 3 SCTO_IRQ | SCTimer/PWM
0000_0074 29 13 0 3 CTIMER3_IR | Standard counter/timer CTIMER3
Q
0000_0078 30 14 0 3 FLEXCOMM | Flexcomm Interface 0 (USART, SPI, 12C, I12S)
0_IRQ
0000_007C 31 15 0 3 FLEXCOMM | Flexcomm Interface 1 (USART, SPI, I12C, I12S)
1_IRQ
0000_0080 32 16 0 4 FLEXCOMM | Flexcomm Interface 2 (USART, SPI, 12C, I12S)
2_IRQ
0000_0084 33 17 0 4 FLEXCOMM | Flexcomm Interface 3 (USART, SPI, 12C, I12S)
3_IRQ
0000_0088 34 18 0 4 FLEXCOMM | Flexcomm Interface 4 (USART, SPI, I12C, I12S)
4_IRQ
0000_008C 35 19 0 4 FLEXCOMM | Flexcomm Interface 5 (USART, SPI, I12C, I12S)
5_IRQ

Table continues on the next page...
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Table 13. Interrupt Vector Assignments (continued)

Interrupt and DMA Assignments

Address Vector IRQ NVIC | NVICIPR Alias Source Description
non-IPR | register
register | number
number
0000_0090 36 20 0 5 FLEXCOMM | Flexcomm Interface 6 (USART, SPI, 12C, I12S)
6_IRQ
0000_0094 37 21 0 5 FLEXCOMM | Flexcomm Interface 7 (USART, SPI, 12C, I12S)
7_IRQ
0000_0098 38 22 0 5 ADCO_IRQ |ADCO
0000_009C 39 23 0 5 ADC1_IRQ |ADC 1
0000_00A0 40 24 0 6 ACMPO_IRQ | Low Power analog comparator 0
0000_00A4 41 25 0 6 D_MIC Digital microphone
0000_00A8 42 26 0 6 HWVAD Hardware voice activity detect
0000_00AC 43 27 0 6 USBO_NEED | USB 0 clock request
CLK
0000_00B0O 44 28 0 7 USBO_IRQ |USB 0 interrupt
0000_00B4 45 29 0 7 RTC_IRQ | RTC alarm and wakeup interrupts
0000_00B8 46 30 0 7 Reserved | (reserved)
0000_00BC 47 31 0 7 WAKEUP_IR | Wakeup
Q
0000_00CO0 48 32 1 8 PIN_INT4 | Pin interrupt O or pattern match engine slice 4
0000_00C4 49 33 1 8 PIN_INT5 Pin interrupt 0 or pattern match engine slice 5
0000_00C8 50 34 1 8 PIN_INT6 Pin interrupt O or pattern match engine slice 6
0000_00CC 51 35 1 8 PIN_INT7 | Pin interrupt O or pattern match engine slice 7
0000_00DO0 52 36 1 9 CTIMERZ2_IR | Standard counter/timer CTIMER2
Q
0000_00D4 53 37 1 9 CTIMER4_IR | Standard counter/timer CTIMER4
Q
0000_00D8 54 38 1 9 OS_EVENT_ | OS event timer
TIMER_IRQ
0000_00DC 55 39 1 9 FlexSPI FlexSPI
0000_00EO 56 40 1 10 Reserved | (reserved)
0000_00OE4 57 41 1 10 Reserved | (reserved)
0000_00ES8 58 42 1 10 Reserved | (reserved)
0000_00EC 59 43 1 10 CANO_IRQO | CAN O interrupt O
0000_00F0 60 44 1 11 CANO_IRQ1 | CAN 0 interrupt 1
0000_00F4 61 45 1 11 Reserved | (reserved)

Table continues on the next page...
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Table 13. Interrupt Vector Assignments (continued)

Interrupt and DMA Assignments

Address Vector IRQ NVIC | NVICIPR Alias Source Description

non-IPR | register

register | number

number
0000_00F8 62 46 1 11 Reserved | (reserved)
0000_00FC 63 47 1 11 Reserved | (reserved)
0000_0100 64 48 1 12 Reserved | (reserved)
0000_0104 65 49 1 12 Reserved | (reserved)
0000_0108 66 50 1 12 Reserved | (reserved)
0000_010C 67 51 1 12 Reserved | (reserved)
0000_0110 68 52 1 13 FREQMEAS | Frequency Measurement

URE
0000_0114 69 53 1 13 Reserved | (reserved)
0000_0118 70 54 1 13 Reserved | (reserved)
0000_011C 71 55 1 13 Reserved | (reserved)
0000_0120 72 56 1 14 Reserved | (reserved)
0000_0124 73 57 1 14 PQ_IRQ PowerQuad math coprocessor
0000_0128 74 58 1 14 SDMA1_IRQ | DMA controller 1
0000_012C 75 59 1 14 HS_SPI_IRQ | High-speed SPI
0000_0130 76 60 1 15 Reserved | (reserved)
0000_0134 77 61 1 15 Reserved | (reserved)
0000_0138 78 62 1 15 I3CO_IRQ | I3C 0 interrupt
0000_013C 79 63 1 15 Reserved | (reserved)
0000_0140 80 64 2 16 Reserved | (reserved)
0000_0144 81 65 2 16 Reserved | (reserved)
0000_0148 82 66 2 16 RTC_Tamper | RTC tamper interrupt
_IRQ

0000_014C 83 67 2 16 Reserved | (reserved)
0000_0150 84 68 2 17 Reserved | (reserved)
0000_0154 85 69 2 17 Reserved | (reserved)
0000_0158 86 70 2 17 Reserved | (reserved)
0000_015C 87 71 2 17 Reserved | (reserved)
0000_0160 88 72 2 18 Reserved | (reserved)
0000_0164 89 73 2 18 Reserved | (reserved)
0000_0168 90 74 2 18 DACO_IRQ |DACO

Table continues on the next page...
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Table 13. Interrupt Vector Assignments (continued)

Interrupt and DMA Assignments

Address Vector IRQ NVIC | NVICIPR Alias Source Description
non-IPR | register
register | number
number
0000_016C 91 75 2 18 DAC1_IRQ |[DAC 1
0000_0170 92 76 2 19 DAC2_IRQ |DAC2
0000_0174 93 77 2 19 HS_CMPO_IR | High-Speed comparator 0
Q
0000_0178 94 78 2 19 HS_CMP1_IR | High-Speed comparator 1
Q
0000_017C 95 79 2 19 HS_CMP2_IR | High-Speed comparator 2
Q
0000_0180 96 80 2 20 FlexPWMO_c | FlexPWMO input capture (all submodules)
apture_IRQ
0000_0184 97 81 2 20 FlexPWMO_f | FlexPWMO Fault input interrupt
ault_IRQ
0000_0188 98 82 2 20 FlexPWMO_r | FlexPWMO reload error (all submodules)
eload_error_|
RQ
0000_018C 99 83 2 20 FlexPWMO_c | FlexPWMO submodule 0 compare
ompareQ_IR
Q
0000_0190 100 84 2 21 FlexPWMO_r | FlexPWMO submodule 0 reload
eload0_IRQ
0000_0194 101 85 2 21 FlexPWMO_c | FlexPWMO submodule 1 compare
ompare1_IR
Q
0000_0198 102 86 2 21 FlexPWMO_r | FlexPWMO submodule 1 reload
eload1_IRQ
0000_019C 103 87 2 21 FlexPWMO_c | FlexPWMO submodule 2 compare
ompare2_IR
Q
0000_01A0 104 88 2 22 FlexPWMO_r | FlexPWMO submodule 2 reload
eload2_IRQ
0000_01A4 105 89 2 22 FlexPWMO_c | FlexPWMO submodule 3 compare
ompare3d_IR
Q
0000_01A8 106 90 2 22 FlexPWMO_r | FlexPWMO submodule 3 reload
eload3_IRQ
0000_01AC 107 91 2 22 FlexPWM1_c | FlexPWM1 input capture (all submodules)
apture_IRQ

Table continues on the next page...
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Table 13. Interrupt Vector Assignments (continued)

Interrupt and DMA Assignments

Address Vector IRQ NVIC | NVICIPR Alias Source Description
non-IPR | register
register | number
number
0000_01B0 108 92 2 23 FlexPWM1_f | FlexPWM1 Fault input interrupt
ault_IRQ
0000_01B4 109 93 2 23 FlexPWM1_r | FlexPWM1 reload error (all submodules)
eload_error_|
RQ
0000_01B8 110 94 2 23 FlexPWM1_c | FlexPWM1 submodule 0 compare
ompare0_IR
Q
0000_01BC 111 95 2 23 FlexPWM1_r | FlexPWM1 submodule 0 reload
eload0_IRQ
0000_01CO0 112 96 3 24 FlexPWM1_c | FlexPWM1 submodule 1 compare
omparel1_IR
Q
0000_01C4 113 97 3 24 FlexPWM1_r | FlexPWM1 submodule 1 reload
eload1_IRQ
0000_01C8 114 98 3 24 FlexPWM1_c | FlexPWM1 submodule 2 compare
ompare2_IR
Q
0000_01CC 115 99 3 24 FlexPWM1_r | FlexPWM1 submodule 2 reload
eload2_IRQ
0000_01D0O 116 100 3 25 FlexPWM1_c | FlexPWM1 submodule 3 compare
ompare3_IR
Q
0000_01D4 117 101 3 25 FlexPWM1_r | FlexPWM1 submodule 3 reload
eload3_IRQ
0000_01D8 118 102 3 25 ENCO_Comp | Quadarature Encoder Interface 0 Compare
are_IRQ match interrupt
0000_01DC 119 103 3 25 ENCO_Home | Quadarature Encoder Interface 0 HOME signal
_IRQ transition interrupt
0000_01EO 120 104 3 26 ENCO_WDG_ | Quadarature Encoder Interface 0 watchdog or
IRQ Simultaneous PHASEA & PHASEB change
0000_01E4 121 105 3 26 ENCO_IDX_| | Quadarature Encoder Interface 0 INDEX signal
RQ transition or roll-over/under interrupt
0000_01E8 122 106 3 26 ENC1_Comp | Quadarature Encoder Interface 1 Compare
are_IRQ match interrupt
0000_01EC 123 107 3 26 ENC1_Home | Quadarature Encoder Interface 1 HOME signal
_IRQ transition interrupt

Table continues on the next page...
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Table 13. Interrupt Vector Assignments (continued)

Interrupt and DMA Assignments

Address Vector IRQ NVIC | NVICIPR Alias Source Description

non-IPR | register

register | number

number
0000_01F0 124 108 3 27 ENC1_WDG_ | Quadarature Encoder Interface 1 watchdog

IRQ timeout interrupt
0000_01F4 125 109 3 27 ENC1_IDX_| | Quadarature Encoder Interface 1 INDEX signal
RQ transition or roll-over/under interrupt
0000_01F8 126 110 3 27 Reserved | (reserved)
0000_01FC 127 111 3 27 Reserved | (reserved)
0000_0200 128 112 3 28 Reserved | (reserved)
0000_0204 129 113 3 28 Reserved | (reserved)
0000_0208 130 114 3 28 PVTVFO_AM | PVTO monitor amber alert (internal feature)
BER_IRQ
0000_020C 131 115 3 28 PVTVFO_RE | PVTO monitor red alert (internal feature)
D_IRQ
0000_0210 132 116 3 29 PVTVF1_AM | PVT1 monitor amber alert (internal feature)
BER_IRQ
0000_0214 133 117 3 29 PVTVF1_RE | PVT1 monitor red alert (internal feature)
D_IRQ
0000_0218 134 118 3 29 FLASHO_IRQ | Flash controller interrupt
0000_021C 135 119 3 29 RAM_PARIT | RAM parity error
Y_ECC_ERR

5.2 DMA request configuration

The two DMA controllers, DMAO and DMA1, each receive the same DMA requests from peripherals, as shown in the table below.

DMA request enables are provided to allow controlling which DMA controller (if any) receives each request.

5.3 DMA request assignments

Table 14. DMAO request assignments

Slot number Alias Description
0 Unused DMA request. DMA channel
reserved for DMA trigger of FlexSPI RX.
1 Unused DMA request. DMA channel
reserved for DMA trigger of FlexSPI TX.
2 HS_LSPI_RX_DMA HS SPI DMA receive request
3 HS_LSPI_TX_DMA HS SPI DMA transmit request
4 FLEXCOMO_RX_DMA FLEXCOMO DMA receive request / 12C
Slave'

Table continues on the next page...
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Table 14. DMAO request assignments (continued)

Interrupt and DMA Assignments

Slot number Alias Description

5 FLEXCOMO_TX_DMA FLEXCOMO DMA transmit request / 12C
Master'

6 FLEXCOM1_RX_DMA FLEXCOM1 DMA receive request / 12C
Slave!

7 FLEXCOM1_TX_DMA FLEXCOM1 DMA transmit request/ 12C
Master'

8 FLEXCOM3_RX_DMA FLEXCOMS3 DMA receive request / 12C
Slave!

9 FLEXCOM3_TX_DMA FLEXCOM3 DMA transmit request/ 12C
Master'

10 FLEXCOM2_RX_DMA FLEXCOM2 DMA receive request / 12C
Slave'

11 FLEXCOM2_TX_DMA FLEXCOM2 DMA transmit request/ 12C
Master!

12 FLEXCOM4_RX_DMA FLEXCOM4 DMA receive request / 12C
Slave'

13 FLEXCOM4_TX_DMA FLEXCOM4 DMA transmit request/ 12C
Master’

14 FLEXCOM5_RX_DMA FLEXCOMS5 DMA receive request / 12C
Slave'

15 FLEXCOMS5_TX_DMA FLEXCOMS5 DMA transmit request/ 12C
Master'

16 FLEXCOM6_RX_DMA FLEXCOMG6 DMA receive request / 12C
Slave!

17 FLEXCOM6_TX_DMA FLEXCOM6 DMA transmit request/ 12C
Master'

18 FLEXCOM7_RX_DMA FLEXCOM7 DMA receive request / 12C
Slave!

19 FLEXCOM7_TX_DMA FLEXCOM7 DMA transmit request/ 12C
Master'

20 DACO_DMA DACO DMA request

21 ADCO0_DMAO ADCO0 DMAO request

22 ADCO_DMA1 ADCO DMA1 request

23 DMICO_CHO DMICO channel0 DMA request

24 DMICO_CHA1 DMICO channel1 DMA request

25 1I3CO_RX I3CO DMA receive request

26 1I3C0O_TX I3C0O DMA transmit request

27 ADC1_DMAO ADC1 DMAO request

Table continues on the next page...
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Table 14. DMAO request assignments (continued)

Slot number Alias Description
28 ADC1_DMA1 ADC1 DMA1 request
29 DAC1_DMA DAC1 DMA request
30 DAC2_DMA DAC2 DMA request
31 Unused DMA request. DMA channel
unused.
32 Unused DMA request. DMA channel
unused.
33 Unused DMA request. DMA channel
unused.
34 Unused DMA request. DMA channel
unused.
35 Unused DMA request. DMA channel
unused.
36 Unused DMA request. DMA channel

reserved for DMA trigger of FlexPWMO
Read Capture 0.

37 Unused DMA request. DMA channel
reserved for DMA trigger of FlexPWMO
Read Capture 1.

38 Unused DMA request. DMA channel
reserved for DMA trigger of FlexPWMO
Read Capture 2.

39 Unused DMA request. DMA channel
reserved for DMA trigger of FlexPWMO
Read Capture 3.

40 Unused DMA request. DMA channel
reserved for DMA trigger of FlexPWMO
Write Value 0.

41 Unused DMA request. DMA channel
reserved for DMA trigger of FlexPWMO
Write Value 1.

42 Unused DMA request. DMA channel
reserved for DMA trigger of FlexPWMO
Write Value 2.

43 Unused DMA request. DMA channel
reserved for DMA trigger of FlexPWMO
Write Value 3.

44 Unused DMA request. DMA channel
reserved for DMA trigger of FlexPWM1
Read Capture 0.

Table continues on the next page...
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Table 14. DMAO request assignments (continued)

Interrupt and DMA Assignments

Slot number

Alias

Description

45

Unused DMA request. DMA channel
reserved for DMA trigger of FlexPWM1
Read Capture 1.

46

Unused DMA request. DMA channel
reserved for DMA trigger of FlexPWM1
Read Capture 2.

47

Unused DMA request. DMA channel
reserved for DMA trigger of FlexPWM1
Read Capture 3.

48

Unused DMA request. DMA channel
reserved for DMA trigger of FlexPWM1
Write Value 0.

49

Unused DMA request. DMA channel
reserved for DMA trigger of FlexPWM1
Write Value 1.

50

Unused DMA request. DMA channel
reserved for DMA trigger of FlexPWM1
Write Value 2.

51

Unused DMA request. DMA channel
reserved for DMA trigger of FlexPWM1
Write Value 3.

1. See DMA with 12C monitor mode for information about DMA for the 12C monitor function.

Table 15. DMA1 request assignments

Slot number Alias Description
0 Unused DMA request. DMA channel
unused.
1 Unused DMA request. DMA channel
unused.
2 HS_LSPI_RX_DMA HS SPI receive DMA request
3 HS_LSPI_TX_DMA HS SPI transmit DMA request
4 FLEXCOMO_RX_DMA FLEXCOMO receive DMA request / 12C
Slave'
5 FLEXCOMO_TX_DMA FLEXCOMO transmit DMA request / 12C
Master'
6 FLEXCOM1_RX_DMA FLEXCOM1 receive DMA request / 12C
Slave!
7 FLEXCOM1_TX_DMA FLEXCOM1 transmit DMA request / 12C
Master!

Table continues on the next page...
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Interrupt and DMA Assignments

Table 15. DMA1 request assignments (continued)

Slot number Alias Description
8 FLEXCOM3_RX_DMA FLEXCOM3 receive DMA request / 12C
Slave'
9 FLEXCOM3_TX_DMA FLEXCOMS3 transmit DMA request / 12C
Master’
10 DMICO_CHO DMICO channel0 DMA request
11 DMICO_CH1 DMICO channel1 DMA request
12 13C0_RX I3CO0 receive request
13 1I3C0_TX I3CO0 transmit request
14 Unused DMA request. DMA channel
reserved for DMA trigger of FlexSPI RX.
15 Unused DMA request. DMA channel
reserved for DMA trigger of FlexSPI TX.

1. See DMA with 12C monitor mode for information about DMA for the 12C monitor function.

5.3.1 DMA with 12C monitor mode

The 12C monitor function may be used with DMA if one of the channels related to the same Flexcomm Interface is available.

Table 16. DMA with the 12C

12C Master DMA 12C Slave DMA 12C monitor DMA

Not enabled - If 12C Monitor DMA is enabled, it

will use the DMA channel for the
Master function other same Flexcomm
Interface.

Enabled Not enabled If 12C Monitor is DMA enabled, it

will use the DMA channel for the
Slave function of the same Flexcomm
Interface.

Enabled Enabled The 12C Monitor function cannot use
DMA.

5.4 DMA trigger input multiplexing

The DMA can use trigger input multiplexing to sequence DMA transactions without the use of interrupt service routines. The trigger
input multiplexing for each DMA controller is configured as shown in Figure 6.

In each DMA controller, four of these input triggers are selected from the DMA trigger outputs, controlled by the
DMA_OTRIG_INMUX registers. See DMA output triggers for DMAO and DMA1 output trigger multiplexers.

With the DMA trigger input mux registers (DMAC_ITRIG_SEL), one trigger input can be selected for each of the DMA channels
from the potential internal sources. By default, none of the triggers are selected. DMA input trigger assignments shows the
peripheral connections for DMAO and DMA1 trigger inputs.
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INPUT MUX DMA_ITRIG_INMUX
(one per DMA channel)
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choose any OTRIG) trigger n | y
from DMA channel 0 N e g{ﬁgﬁ;
INPi

from last DMA channel

>
P

.

.

.

INP(0..3)

Figure 6. DMA trigger multiplexing

5.4.1 DMA input trigger assignments

Table 17. DMAO input trigger multiplexing assignments

Slot Number Alias Source Description
0 FlexSPI_RX FlexSPI receive
1 FlexSPI_TX FlexSPI transmit
2 GPIO_INTO General Purpose Input-Output Interrupt 0
3 GPIO_INT1 General Purpose Input-Output Interrupt 1
4 GPIO_INT2 General Purpose Input-Output Interrupt 2
5 GPIO_INT3 General Purpose Input-Output Interrupt 3
6 CTIMERO_DMAREQ_MO | CTIMERO_DMAREQ_MO
7 CTIMERO_DMAREQ_M1 | CTIMERO_DMAREQ_M1
8 CTIMER1_DMAREQ_MO |CTIMER1_DMAREQ_MO
9 CTIMER1_DMAREQ_M1 |CTIMER1_DMAREQ_M1
10 CTIMER2_DMAREQ_MO | CTIMER2_DMAREQ_MO
11 CTIMER2_DMAREQ_M1 |CTIMER2_DMAREQ_M1
12 CTIMER3_DMAREQ_MO | CTIMER3_DMAREQ_MO
13 CTIMER3_DMAREQ_M1 | CTIMER3_DMAREQ_M1
14 CTIMER4_DMAREQ_MO0 | CTIMER4_DMAREQ_MO
15 CTIMER4_DMAREQ_M1 | CTIMER4_DMAREQ_M1
16 ACMPO_OUT ACMPO_OUT
17 DMAO_TRIGOUT_A DMA Trigger output A
18 DMAO_TRIGOUT_B DMA Trigger output B

Table continues on the next page...
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Table 17. DMAO input trigger multiplexing assignments (continued)

Interrupt and DMA Assignments

Slot Number Alias Source Description
19 DMAO_TRIGOUT_C DMA Trigger output C
20 DMAO_TRIGOUT_D DMA Trigger output C
21 SCT_DMAO SCTimer DMA request 0
22 SCT_DMA1 SCTimer DMA request 1
23 ADCO_tcompl[0] ADCO_TCOMP[0]
24 ADC1_tcomp[0] ADC1_TCOMPI[1]
25 HS-CMPO HS-CMPO
26 HS-CMP1 HS-CMP1
27 HS-CMP2 HS-CMP2
28 AOIO_OUTO AOIO_OUTO
29 AOI0_OUT1 AOI0_OUT1
30 AOI0_OUT2 AOIO_OUT2
31 AOIO_OUT3 AOIO_OUT3
32 AOI1_OUTO AOI1_OUTO
33 AOI1_OUT1 AOI1_OUT1
34 AOI1_OUT2 AOI1_OUT2
35 AOI1_OUT3 AOI1_OUT3
36 FlexPWMO_req_capt0 FlexPWMO_req_capt0
37 FlexPWMO_req_capt1 FlexPWMO_req_capt1
38 FlexPWMO_req_capt2 FlexPWMO_req_capt2
39 FlexPWMO_req_capt3 FlexPWMO_req_capt3
40 FlexPWMO_req_val0 FlexPWMO_req_val0
41 FlexPWMO_req_val1 FlexPWMO_req_val1
42 FlexPWMO_req_val2 FlexPWMO_req_val2
43 FlexPWMO0_req_val3 FlexPWMO_req_val3
44 FlexPWM1_req_capt0 FlexPWM1_req_capt0
45 FlexPWM1_req_capt1 FlexPWM1_req_capt1
46 FlexPWM1_req_capt2 FlexPWM1_req_capt2
47 FlexPWM1_req_capt3 FlexPWM1_req_capt3
48 FlexPWM1_req_val0 FlexPWM1_req_val0
49 FlexPWM1_req_val1 FlexPWM1_req_val1
50 FlexPWM1_req_val2 FlexPWM1_req_val2

Table continues on the next page...
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Table 17. DMAO input trigger multiplexing assignments (continued)

Interrupt and DMA Assignments

Slot Number Alias Source Description
51 FlexPWM1_req_val3 FlexPWM1_req_val3
52 TMPR_OUT TMPR_OUT

Table 18. DMA1 input trigger multiplexing assignments

Slot Number Alias Source Description
0 GPIO_INTO GPIO_INTO
1 GPIO_INT1 GPIO_INT1
2 GPIO_INT2 GPIO_INT2
3 GPIO_INT3 GPIO_INT3
4 TO_DMAREQ_MO TO_DMAREQ_MO
5 TO_DMAREQ_M1 TO_DMAREQ_M1
6 T2_DMAREQ_MO T2_DMAREQ_MO
7 T4_DMAREQ_MO T4_DMAREQ_MO
8 SDMA1_TRIGOUT_A SDMA1_TRIGOUT_A
9 SDMA1_TRIGOUT_B SDMA1_TRIGOUT_B
10 SDMA1_TRIGOUT_C SDMA1_TRIGOUT_C
11 SDMA1_TRIGOUT_D SDMA1_TRIGOUT_D
12 SCT_DMA_REQO SCT_DMA_REQO
13 SCT_DMA_REQ1 SCT_DMA_REQ1
14 FlexSPI_RX FlexSPI_RX
15 FlexSPI_TX FlexSPI_TX
16 AOIO_OUTO AOIO_OUTO
17 AOI0_OUT1 AOI0_OUT1
18 AOI0_OUT2 AOI0_OUT2
19 AOIO_OUT3 AOIO_OUT3
20 AOI1_OUTO0 AOI1_OUTO
21 AOI1_OUT1 AOI1_OUT1
22 AOI1_0OUT2 AOI1_0OUT2
23 AOI1_OUT3 AOI1_OUT3
24 TMPR_OUT TMPR_OUT
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5.5 DMA output triggers

Table 19. DMAO output trigger assignments

Interrupt and DMA Assignments

Slot Number

Alias

Source Description

0

SDMAOQO_CHO_TRIGOUT

DMAO channel 0 output trigger

—_

SDMAO_CH1_TRIGOUT

DMAO channel 1 output trigger

SDMAO_CH2_TRIGOUT

DMAO channel 2 output trigger

SDMAO_CH3_TRIGOUT

DMAO channel 3 output trigger

SDMAO_CH4_TRIGOUT

DMAO channel 4 output trigger

SDMAO_CHS5_TRIGOUT

DMAO channel 5 output trigger

SDMAOQO_CH6_TRIGOUT

DMAO channel 6 output trigger

SDMAOQO_CH7_TRIGOUT

DMAQO channel 7 output trigger

SDMAOQO_CHB8_TRIGOUT

DMAO channel 8 output trigger

Ol | Nl O| M| W|IDN

SDMAOQO_CH9_TRIGOUT

DMAO channel 9 output trigger

-
o

SDMAO_CH10_TRIGOUT

DMAO channel 10 output trigger

N
N

SDMAO_CH11_TRIGOUT

DMAO channel 11 output trigger

N
N

SDMAO_CH12_TRIGOUT

DMAO channel 12 output trigger

-
w

SDMAO_CH13_TRIGOUT

DMAO channel 13 output trigger

—_
N

SDMAO_CH14_TRIGOUT

DMAO channel 14output trigger

-
(&)}

SDMAO_CH15_TRIGOUT

DMAO channel 15 output trigger

-
(e}

SDMAO_CH16_TRIGOUT

DMAO channel 16 output trigger

—_
~

SDMAO_CH17_TRIGOUT

DMAO channel 17 output trigger

-
oo

SDMAO_CH18_TRIGOUT

DMAO channel 18 output trigger

-
©

SDMAO_CH19_TRIGOUT

DMAO channel 19 output trigger

N
o

SDMAO_CH20_TRIGOUT

DMAO channel 20 output trigger

N
-

SDMAO_CH21_TRIGOUT

DMAO channel 21 output trigger

N
N

SDMAO_CH22_TRIGOUT

DMAO channel 22 output trigger

N
w

SDMAO_CH23_TRIGOUT

DMAO channel 23 output trigger

N
i

SDMAO_CH24_TRIGOUT

DMAO channel 24 output trigger

N
()}

SDMAO_CH25_TRIGOUT

DMAO channel 25 output trigger

N
»

SDMAO_CH26_TRIGOUT

DMAO channel 26 output trigger

N
<

SDMAO_CH27_TRIGOUT

DMAO channel 27 output trigger

N
(o8}

SDMAO_CH28_TRIGOUT

DMAO channel 28 output trigger

N
©

SDMAO_CH29_TRIGOUT

DMAO channel 29 output trigger

w
o

SDMAO_CH30_TRIGOUT

DMAO channel 30 output trigger

Table continues on the next page...
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Table 19. DMAO output trigger assignments (continued)

Interrupt and DMA Assignments

Slot Number

Alias

Source Description

31

SDMAO_CH31_TRIGOUT

DMAO channel 31 output trigger

32

SDMAO_CH32_TRIGOUT

DMAO channel 32 output trigger

33

SDMAO_CH33_TRIGOUT

DMAO channel 33 output trigger

34

SDMAO_CH34_TRIGOUT

DMAO channel 34 output trigger

35

SDMAO_CH35_TRIGOUT

DMAO channel 35 output trigger

36

SDMAO_CH36_TRIGOUT

DMAO channel 36 output trigger

37

SDMAO_CH37_TRIGOUT

DMAO channel 37 output trigger

38

SDMAO_CH38_TRIGOUT

DMAO channel 38 output trigger

39

SDMAO_CH39_TRIGOUT

DMAO channel 39 output trigger

40

SDMAO_CH40_TRIGOUT

DMAO channel 40 output trigger

41

SDMAO_CH41_TRIGOUT

DMAO channel 41 output trigger

42

SDMAO_CH42_TRIGOUT

DMAO channel 42 output trigger

43

SDMAO_CH43_TRIGOUT

DMAO channel 43 output trigger

44

SDMAO_CH44_TRIGOUT

DMAO channel 44 output trigger

45

SDMAO_CH45_TRIGOUT

DMAO channel 45 output trigger

46

SDMAO_CH46_TRIGOUT

DMAO channel 46 output trigger

47

SDMAO_CH47_TRIGOUT

DMAO channel 47 output trigger

48

SDMAO_CH48_TRIGOUT

DMAO channel 48 output trigger

49

SDMAO_CH49_TRIGOUT

DMAO channel 49 output trigger

50

SDMAO_CH50_TRIGOUT

DMAO channel 50 output trigger

51

SDMAO_CH51_TRIGOUT

DMAO channel 51 output trigger

52

SDMAO_CH52_TRIGOUT

DMAO channel 52 output trigger

Table 20. DMA1 output trigger assignments

Slot Number

Alias

Source Description

0

SDMA1_CHO_TRIGOUT

DMA1 channelO output trigger

1

SDMA1_CH1_TRIGOUT

DMA1 channel1 output trigger

SDMA1_CH2_TRIGOUT

DMA1 channel2 output trigger

SDMA1_CH3_TRIGOUT

DMA1 channel3 output trigger

SDMA1_CH4_TRIGOUT

DMA1 channel4 output trigger

SDMA1_CH5_TRIGOUT

DMA1 channel5 output trigger

SDMA1_CH6_TRIGOUT

DMA1 channel6 output trigger

N ol a| M O|DN

SDMA1_CH7_TRIGOUT

DMA1 channel7 output trigger

Table continues on the next page...
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Table 20. DMA1 output trigger assignments (continued)

Interrupt and DMA Assignments

Slot Number

Alias

Source Description

8

SDMA1_CH8_TRIGOUT

DMA1 channel8 output trigger

9

SDMA1_CH9_TRIGOUT

DMA1 channel9 output trigger

10

SDMA1_CH10_TRIGOUT

DMA1 channel10 output trigger

1"

SDMA1_CH11_TRIGOUT

DMA1 channel11 output trigger

12

SDMA1_CH12_TRIGOUT

DMA1 channel12 output trigger

13

SDMA1_CH13_TRIGOUT

DMA1 channel13 output trigger

14

SDMA1_CH14_TRIGOUT

DMA1 channel14 output trigger

15

SDMA1_CH15_TRIGOUT

DMA1 channel15 output trigger
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Chapter 6
Signal Muxing and Pinouts

6.1 Introduction

To optimize functionality in small packages, pins have several functions available via signal multiplexing. This chapter illustrates
which of this device's signals are multiplexed on which external pin.

See the attached spreadsheet to know how the pins available on this device are configured. The available device packages and
pinout diagrams are also provided in the attached spreadsheet.
6.1.1 Signal multiplexing constraints

» A given module signal must be assigned to a maximum of one package pin. Do not program the same function to more
than one pin.

» To ensure the best signal timing for a given peripheral's interface, choose the pins in closest proximity to each other.

6.2 Pinout

See the attached "LPC553x Pin Functions" spreadsheet for pinouts.
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Chapter 7
I/O Pin Configuration (IOCON)

7.1 Chip-specific IOCON information

Table 21. Reference links to related information

Topic Related module Reference
Full description IOCON IOCON
System memory map System memory map
Clocking Clock distribution
Power management Power management
Signal multiplexing Port control Signal multiplexing

7.1.1 Module instances
This device has one instance of the IOCON module, IOCON.

7.2 Overview

The IOCON module controls the functions and properties of external pins on the chip. Each port pin PIOm_n has one IOPCTL
register assigned to control the characteristics of the pin. Registers for pins that are not available on a specific package

are reserved.

7.2.1 Features

All pins are standard MFIO(Multi Function Input Output) port pins except PIO_13 andP1O_14 pins which are combo [2C/MFIO port
pins. The following electrical properties are configurable for standard port pins:

 Pull-up/pull-down resistor.
» High-speed mode.
* Open-drain mode.
* Inverted function.

Pins P100_13, PIO0_14, can be set either as standard port pins or as true open-drain pins that can be configured for different
I2C-bus speeds. Configuration options are somewhat different for these pins, as described in this chapter. See the device
datasheet for more details.

SCTimer/PWM inputs, frequency measure, JTAG signals, and ADC triggers are not selected through IOCON. The connections
for these signals are described in INPUTMUX.

7.3 Functional description

The following sections describe functional details of the IOCON module.

7.3.1 Pin Configuration

The figure below shows the standard GPIO pin configuration. Some pins are configured as digital inputs and digital outputs.
Some are configured as analog 10 with analog switch. For more details on availability of analog signals for each GPIO refer
Analog/Digital mode
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Selected signal
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Enable analog 10
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Enable analog 10
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Pin configured as

analog IO
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Figure 7. Standard GPIO pin configuration

The figure below shows the configuration of a combo I2C/MFIO pin. ASW input signal is not represented since there is no analog

10 associated with it.
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Figure 8. Combo I2C/GPIO pin configuration

7.3.2 Pin mode

The possible on-chip resistor configurations are
* Pull-up enabled
* Pull-down enabled
* No pull-up/pull-down

The default value for most of the pins are no pull-up/down and input disabled (tristated) except:
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I/0 Pin Configuration (IOCON)

» Pull-up enable, Pull-down disable, Input enable: SWDIO - PIO_9, ISPSelect - PIO_7
» Pull-up disable, Pull-down enable, Input enable: SWCLK - PIO_0, TRSTN - PIO_2, TCK - PIO_3, TMS - PIO_4

The repeater mode enables the pull-up resistor if the pin is high and enables the pull-down resistor if the pin is low. This causes the
pin to retain its last known state if it is configured as an input and is not driven externally. This state retention is not applicable to
the deep power-down mode. Repeater mode may typically be used to prevent a pin from floating and potentially using significant
power if it floats to an indeterminate state if it is temporarily not driven.

7.3.3 Analog/Digital mode

A pin can be set in analog mode when DIGIMODE bit is set to 0 and analog switch ASW bit is set to 1 in the Control register. A
pin can be set in digital mode when DIGIMODE bit is set to 1 and analog switch ASW bit is set to 0 in the Control register.

NOTE
Analog/Digital pins with no switch control do not support ASW bit in the Control register. Analog/Digital pins with
one switch control support one ASW bit and two switch control support two ASW bits in the Control register.

This protects the analog input from voltages outside the range of the analog power supply and reference that may sometimes be
present on digital pins. All pin types include this control, even if they do not support any analog signals. The digital output can be
disabled by selecting GPIO (FUNC bit set to 0 in Control register) and the corresponding DIR bit set to 1 (See GPIO).

In order to use a pin that has an analog 10 (ADC, Comparator, and so on) option for that purpose, select GPIO function (FUNC
bit set to 0 in Control register) and the corresponding DIR bit set to 0 (See GPIO); disable the digital pin function (DIGIMODE bit
set to 0) and enable the analog switch (ASW bit set to 1). The MODE field should also be set to 0.

In analog mode, the MODE field should be set to 0. The INVERT, FILTEROFF, and OD settings have no effect. For an
unconnected pin that has an analog signal, the ASW bit should be set to 0 (analog 10 disabled), DIGIMODE bit should be set to 0
(digital input disabled) and the MODE bit should be set to no pull-up no pull-down mode. It isolates the pin from the circuit inside
and saves power.

Table continues on the next page...
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PIN Analog Signals
Direct Connect Analog Switch 0 (ASWO0) Analog Switch 1 (ASW1)
ANALOG PAD
ADC1IN1A ADC1IN1A
ADC1IN1B ADC1IN1B
DACO_OUT DACO_OUT/ADC1IN4A/
ADCOIN4A/HSCMPO_IN5
OPAMPO_INN OPAMPO_INN
OPAMP1_INN OPAMP1_INN
OPAMP2_INN OPAMP2_INN
VREF_OUT VREF_OUT/ADC1IN5A/
ADCOIN5A
VREFP VREFP
VREFN VREFN/ADC1IN5B/
ADCOIN5B
GPIO PAD
P100_0 ACMPO_A
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Table continued from the previous page...

I/0 Pin Configuration (IOCON)

PIN Analog Signals

Direct Connect Analog Switch 0 (ASWO0) Analog Switch 1 (ASW1)
PIO0_1 ADC1IN2B
PIO0_7 HSCMP1_INO
P100_8 OPAMPO_INP
PIO0_9 ACMPO_B
P10O0_10 ADCOIN1A
PI1O0_11 ADC1IN2A
PI10O0_12 ADC1IN3A
P10O0_15 ADCOIN3A
P10O0_16 ADCOIN3B
PIO0_17 HSCMP2_INO
PIO0_18 ACMPO_C
PIO0_23 ADCOIN8SB
PIO0_24 HSCMPO_INO
PIO0_27 OPAMP1_INP
PIO0_31 ADCOINSA
PIO1_0 ADC1INOB
PIO1_5 HSCMPO_IN3
PIO1_7 ADC1IN3B
PIO1_9 ADCOINOA/OPAMPO_OUT HSCMPO_IN4
PIO1_10 HSCMP1_IN3
PIO1_12 HSCMPO_IN1
PIO1_13 VREF_COMP
PIO1_14 ACMPO_D
PIO1_19 DAC1_OUT/ADCOIN4B/

HSCMP1_IN5
PIO1_20 ADC1IN8A
PIO1_22 HSCMP1_IN1 DACO_OUT
PIO1_23 HSCMP2_IN1
PIO1_24 ADC1IN8B
P102_0 ADCOIN9A

Table continues on the next page...
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PIN Analog Signals
Direct Connect Analog Switch 0 (ASWO0) Analog Switch 1 (ASW1)
PIO2_1 OPAMP2_INP
PIO2_2 ADC1INOA/ADCOIN2A/ HSCMP2_IN4
ADCOIN2B/OPAMP2_OUT
PIO2_4 DAC2_OUT/ADC1IN4B/
HSCMP2_IN5
PIO2_14 ADCOINOB/OPAMP1_OUT HSCMP1_IN4

7.3.4 12C modes

Pins that support 12C (PI00_13 and PIO0_14) have additional configuration bits. These have multiple configurations to support
I2C variants. These pins can be used for non-I12C signals.

For non-I2C operation, these pins can be open-drain or not, as standard GPIO pins.

Table 22. IOCON settings for 12C signals

Mode IOCON register bit

15: 14: 13: 12: 8: 7: 6:

[2CFILTER |I2CDRIVE |ECS FILTEROFF |DIGIMODE |INVERT |SLEW
GPIO low-speed mode - 1 - 01 12 0 0
GPIO high-speed mode - 1 - 11 12 0 1
Standard-mode 12C 1 0 0 0 1 0 0
Fast-mode Plus I2C 0 0 0 0 1 0 0
High-speed slave 12C - 0 1 1 1 0 0

1. The input filter may be turned off by setting FILTEROFF if it is not needed.
2. The input may be turned off by clearing DIGIMODE if it is not needed.
7.3.5 Hysteresis

The input buffer for digital signals has built-in hysteresis. See device data sheet for details.

7.3.6 Invert pin

This option is included to avoid having to include an external inverter on an input that is meant to be the opposite polarity of the
external signal. By default this option is disabled.

7.3.7 Input filter

Some pins include a filter that can be selectively disabled by setting the FILTEROFF bit. This concerns combo I2C/MFIO pins. The
filter suppresses input pulses smaller than about 3ns in MFIO mode and smaller than 10 ns or 50 ns in 12C mod, depending on
the value of I2CFILTER field.
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7.3.8 Output slew rate

The SLEW bits of digital outputs that do not need to switch state should be set to "standard". This setting allows multiple outputs to
switch simultaneously without noticeably degrading the power/ground distribution of the device, and has a small effect on signal
transition time. This is particularly important if analog accuracy is significant to the application. See the relevant specific device
data sheet for more details.

7.4 |Initialization

Enable the clock to the IOCON in the AHBCLKCTRLO register, see CLKCTL. Once the pins are configured, the IOCON clock can
be disabled in order to conserve power.

7.5 Pin Multiplexing

See attached Niobe4Analog pinout spreadsheet.

7.6 Memory Map and register definition

The IOCON registers control the signal selection and electrical properties of pins. Each GPIO pin has a dedicated control register
to select its unique signal and characteristics. Pins that have an I2C signal can be configured for different 12C-bus modes, while
pins that have an analog alternate signal have an analog mode that can be selected.

A particular peripheral signal may be allowed on more than one pin, so it is possible to configure more than one pin to have
the same signal. If a peripheral output signal is configured to appear on more than one pin, it will be routed to those pins. If a
peripheral input signal is coming from more than one source, the values will be logically combined, possibly resulting in incorrect
peripheral operation.
7.6.1 IOCON register descriptions
Each port pin PIO has one IOCON register assigned to control the electrical characteristics of the pin.
There are five types of pin functions:

« Digital only pins

» Analog/digital pins (no switch control)

» Analog/digital pins (one switch control)

» Analog/digital pins (two switch control)

* |12C pins

7.6.1.1 I0CON memory map
IOCON.IOCON base address: 4000_1000h

Offset Register Width | Access | Reset value
(In bits)

Oh Analog/Digital 1/0 control for port (PIO0_0) 32 RW 0000_0119h

4h Analog/Digital I/O control for port (PIO0_1) 32 RW 0000_0000h

8h - 10h Digital /O control for port (PIO0_2 - PIO0_4) 32 RwW 0000_0110h

14h Digital 1/0O control for port (PIO0_5) 32 RW 0000_0120h

18h Digital 1/0O control for port (PIO0_6) 32 RwW 0000_0000h

Table continues on the next page...
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Offset Register Width | Access | Reset value
(In bits)

1Ch Analog/Digital I/O control for port (PIO0_7) 32 RwW 0000_0120h
20h Analog/Digital 1/0O control for port (PIO0_8) 32 RW 0000_0000h
24h Analog/Digital 1/0O control for port (PIO0_9) 32 RW 0000_0129h
28h - 30h | Analog/Digital 1/0O control for port (PIO0_10 - PIO0_12) 32 RW 0000_0000h
34h - 38h | I2C control for port (PIO0_13 - PIO0_14) 32 RW 0000_5000h
3Ch -40h | Analog/Digital I1/0 control for port (PIO0_15 - PIO0_16) 32 RW 0000_0000h
44h - 48h | Analog/Digital I/O control for port (PIO0_17 - PIO0_18) 32 RW 0000_0000h
4Ch - 58h | Digital 1/0 control for port (PIO0_19 - PIO0_22) 32 RW 0000_0000h
5Ch - 60h | Analog/Digital /O control for port (PIO0_23 - PIO0_24) 32 RwW 0000_0000h
64h - 68h | Digital /O control for port (PIO0_25 - PIO0_26) 32 RwW 0000_0000h
6Ch Analog/Digital 1/0 control for port (PIO0_27) 32 RW 0000_0000h
70h - 78h | Digital I/O control for port (PIO0_28 - PIO0_30) 32 RwW 0000_0000h
7Ch Analog/Digital I/O control for port (PI0O0_31) 32 RwW 0000_0000h
80h - 90h | Digital I/O control for port (PIO1_0 - PIO1_4) 32 RW 0000_0000h
94h Analog/Digital 1/0O control for port (PIO1_5) 32 RW 0000_0000h
98h Digital /O control for port (PIO1_6) 32 RW 0000_0000h
9Ch Analog/Digital I/O control for port (P101_7) 32 RW 0000_0000h
AOh Digital 1/0 control for port (PIO1_8) 32 RW 0000_0000h
A4h - A8h | Analog/Digital 1/O control for port (PIO1_9 - PIO1_10) 32 RW 0000_0000h
ACh Digital 1/0 control for port (PIO1_11) 32 RW 0000_0000h
BOh - B8h | Analog/Digital 1/0O control for port (PIO1_12 - PIO1_14) 32 RW 0000_0000h
BCh - C8h | Digital I/O control for port (PIO1_15 - PIO1_18) 32 RW 0000_0000h
CCh Analog/Digital /O control for port (PIO1_19) 32 RwW 0000_0000h
DOh Analog/Digital 1/0 control for port (PIO1_20) 32 RW 0000_0000h
D4h Digital 1/0 control for port (PIO1_21) 32 RwW 0000_0000h
D8h Analog/Digital 1/0O control for port (PIO1_22) 32 RW 0000_0000h
DCh - EOh | Analog/Digital I/O control for port (PIO1_23 - PIO1_24) 32 RW 0000_0000h
E4h - FCh | Digital I/O control for port (P101_25 - PIO1_31) 32 RwW 0000_0000h
100h Analog/Digital I/O control for port (P102_0) 32 RW 0000_0000h
104h Analog/Digital I/O control for port (P102_1) 32 RW 0000_0000h
108h Analog/Digital I/O control for port (P102_2) 32 RW 0000_0000h

Table continues on the next page...
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Offset Register Width | Access | Reset value
(In bits)
10Ch Digital 1/0 control for port (PIO2_3) 32 RwW 0000_0000h
110h Analog/Digital 1/0O control for port (PI02_4) 32 RW 0000_0000h
114h - 118h | Analog/Digital I/O control for port (P102_5 - PIO2_6) 32 RW 0000_0000h
11Ch Digital /O control for port (P102_7) 32 RW 0000_0000h
120h Analog/Digital I/O control for port (P102_8) 32 RW 0000_0000h
124h - 128h | Digital I/O control for port (P102_9 - PIO2_10) 32 RwW 0000_0000h
12Ch - 138h | Analog/Digital 1/0 control for port (PIO2_11 - PIO2_14) 32 RW 0000_0000h
13Ch - 148h | Digital I/0 control for port (PIO2_15 - PIO2_18) 32 RwW 0000_0000h
14Ch - 150h | Analog/Digital 1/0 control for port (PI02_19 - PIO2_20) 32 RW 0000_0000h
154h - 158h | Digital I/O control for port (PI02_21 - PIO2_22) 32 RwW 0000_0000h
15Ch - 160h | Analog/Digital /O control for port (PI02_23 - PIO2_24) 32 RwW 0000_0000h
164h - 198h | Digital I/O control for port (PI02_25 - PIO3_6) 32 RwW 0000_0000h
7.6.1.2 Analog/Digital /0 control for port (PIO0_0)
Offset
Register Offset
PIO0_0 Oh
Function
Type A registers.
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
" aswo | oo |PSM [MNVER 1 ew MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 1
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Fields
Field Function
31-11 Reserved Read value is undefined, only zero should be written.
10 Analog switch input control
ASWO0 Usable only if DIGIMODE = 0.
To prevent digital noise, set FUNC = 0000 and MODE = 00.
Ob - Analog switch is open. (disable)
1b - Analog switch is closed. (enable)
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT Ob - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW 0Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input
mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.
11b - Repeater. Repeater mode.
3-0 Signal(function) select
FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral

signal. The default value is 0 (GPIO) except for PO_11 and P0O_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.
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7.6.1.3 Analog/Digital 1/0 control for port (PIO0_1)

Offset
Register Offset
PIOO0_1 4h
Function
Type A registers.
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R DIGIM |INVER
oD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-10 Reserved Read value is undefined, only zero should be written.
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE 0Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT 0b - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW 0b - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.

Table continues on the next page...
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Field Function

1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for

details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

3-0 Signal(function) select

FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral
signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.4 Digital I/0 control for port (PIO0_2 - PIO0_4)

Offset
Register Offset
PIO0_2 8h
PIO0_3 Ch
PIO0_4 10h
Function

Type D registers.
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R DIGIM |INVER
oD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0
Fields
Field Function
31-10 Reserved Read value is undefined, only zero should be written.
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT Ob - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW 0Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

Table continues on the next page...
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Field Function
3-0 Signal(function) select
FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral

signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or

output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.5 Digital /0 control for port (PIO0_5)

Offset

Register Offset
PIO0_5 14h
Function

Type D registers.

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R DIGIM |INVER
oD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0
Fields
Field Function
31-10 Reserved Read value is undefined, only zero should be written.
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).

Table continues on the next page...
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Field Function
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.

1b - Enable Digital mode. Digital input is enabled.

7 Invert polarity of input signal
INVERT 0b - Don't invert the signal.
1b - Invert the signal.

6 Driver slew rate
SLEW 0b - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.

1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for

details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

3-0 Signal(function) select

FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral
signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.6 Digital /0 control for port (PIO0_6)

Offset
Register Offset
PIO0_6 18h
Function

Type D registers.
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R DIGIM |INVER
oD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-10 Reserved Read value is undefined, only zero should be written.
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT Ob - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW 0Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input
mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.
11b - Repeater. Repeater mode.

Table continues on the next page...
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Field Function
3-0 Signal(function) select
FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral

signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.7 Analog/Digital 1/0 control for port (PIO0_7)

Offset
Register Offset
PIO0_7 1Ch
Function
Type A registers.
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R

w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R DIGIM | INVER

ASWO | OD SLEW MODE FUNC

w Reserved ODE T
Reset 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0
Fields

Field Function
31-11 Reserved Read value is undefined, only zero should be written.
10 Analog switch input control
ASWO Usable only if DIGIMODE = 0.
To prevent digital noise, set FUNC = 0000 and MODE = 00.
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Field Function

Ob - Analog switch is open. (disable)

1b - Analog switch is closed. (enable)

9 Controls open-drain mode
oD Ob - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).

8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.

7 Invert polarity of input signal
INVERT Ob - Don't invert the signal.
1b - Invert the signal.

6 Driver slew rate
SLEW 0Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

3-0 Signal(function) select

FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral
signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.8 Analog/Digital 1/0 control for port (PIO0_8)

Offset
Register Offset
PIO0_8 20h
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Function
Type A registers.
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
W Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R DIGIM |INVER
oD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-10 Reserved Read value is undefined, only zero should be written.
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT Ob - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).

01b - Pull-down. Pull-down resistor enabled.

Table continues on the next page...
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Field Function

10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

3-0 Signal(function) select

FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral
signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.9 Analog/Digital 1/0 control for port (PIO0_9)

Offset
Register Offset
P1O0_9 24h
Function

Type A registers.

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R DIGIM | INVER
ASWO | OD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 1 0 0 1 0 1 0 0 1
Fields
Field Function
31-11 Reserved Read value is undefined, only zero should be written.
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Field Function
10 Analog switch input control
ASWO0 Usable only if DIGIMODE = 0.
To prevent digital noise, set FUNC = 0000 and MODE = 00.
0b - Analog switch is open. (disable)
1b - Analog switch is closed. (enable)
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT Ob - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input
mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.
11b - Repeater. Repeater mode.
3-0 Signal(function) select
FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral

signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.
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7.6.1.10 Analog/Digital I/O control for port (PIO0_10 - PIO0_12)

Offset
Register Offset
PIO0_10 28h
PIO0_11 2Ch
PIO0_12 30h
Function
Type A registers.
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
" oo DM [NVER g ew MODE FUNC
W Reserved ODE | T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-10 Reserved Read value is undefined, only zero should be written.
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT Ob - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate

Table continues on the next page...
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Field Function
SLEW 0b - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

3-0 Signal(function) select

FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral
signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.11 12C control for port (PIO0_13 - PIO0_14)

Offset
Register Offset
P100_13 34h
P100_14 38h
Function

Type registers.
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
[2CFIL FILTE DIGIM |INVER
EGP | ECS SSEL [Reserv | ©OD SLEW MODE FUNC
wl T- RO... ODE T
ed
Reset 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-16 Reserved Read value is undefined, only zero should be written.
15 Configures 12C features for standard mode, fast mode, and Fast Mode Plus operation and High-Speed
mode operation.
I2CFILTER
0b - 12C 50 ns glitch filter enabled. Typically used for Standard-mode, Fast-mode and Fast-mode
Plus 12C.
1b - 12C 10 ns glitch filter enabled. Typically used for High-speed mode 12C.
14 Switch between GPIO mode and 12C mode
EGP 0b - 12C mode
1b - GPIO mode.
13 Pull-up current source enable in I2C mode
ECS 0b - Disabled. 10 is in open drain cell.
1b - Enabled. Pull resistor is conencted.
12 Controls input glitch filter
FILTEROFF 0Ob - Filter enabled. Noise pulses below approximately 3 ns are filtered out in GPIO mode (EGP
=1). In 12C mode (EGP = 0), noise pulses below approximately 10 ns or 50 ns are filtered out,
depending on I2CFILTER bit field value.
1b - Filter disabled. No input filtering is done.
11 Supply Selection bit.
SSEL 0b - 3V3 Signaling in 12C Mode.
1b - 1V8 Signaling in 12C Mode.
10 Reserved

Table continues on the next page...
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Field Function
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output

1b - Open-drain. Simulated open-drain output (high drive disabled).

8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.

7 Invert polarity of input signal
INVERT 0b - Don't invert the signal.
1b - Invert the signal.

6 Driver slew rate
SLEW 0b - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.

1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for

details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

3-0 Signal(function) select

FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral
signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.12 Analog/Digital I/O control for port (PIO0_15 - PIO0_16)

Offset
Register Offset
PIO0_15 3Ch
PIO0_16 40h
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Function
Type A registers.
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
W Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R DIGIM |INVER
oD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-10 Reserved Read value is undefined, only zero should be written.
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT Ob - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).

01b - Pull-down. Pull-down resistor enabled.

Table continues on the next page...
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Field Function

10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

3-0 Signal(function) select

FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral

signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or

output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.13 Analog/Digital 1/0 control for port (PIO0_17 - PIO0_18)

Offset
Register Offset
P10O0_17 44h
P100_18 48h
Function
Type A registers.
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
DIGIM | INVER
ASWO | OD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-11 Reserved Read value is undefined, only zero should be written.

Table continues on the next page...
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Field Function
10 Analog switch input control
ASWO0 Usable only if DIGIMODE = 0.
To prevent digital noise, set FUNC = 0000 and MODE = 00.
0b - Analog switch is open. (disable)
1b - Analog switch is closed. (enable)
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT Ob - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input
mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.
11b - Repeater. Repeater mode.
3-0 Signal(function) select
FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral

signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.
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7.6.1.14 Digital I/O control for port (PIO0_19 - PIO0_22)

Offset
Register Offset
P100_19 4Ch
P100_20 50h
P100_21 54h
P100_22 58h
Function

Type D registers.

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R DIGIM |INVER
oD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-10 Reserved Read value is undefined, only zero should be written.
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT Ob - Don't invert the signal.
1b - Invert the signal.

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

Field Function
6 Driver slew rate
SLEW 0Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

3-0 Signal(function) select

FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral
signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.15 Analog/Digital I/O control for port (PI0O0_23 - PIO0_24)

Offset
Register Offset
PIO0_23 5Ch
PIO0_24 60h
Function

Type A registers.
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R DIGIM [INVER
ASWO | OD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-11 Reserved Read value is undefined, only zero should be written.
10 Analog switch input control
ASWO Usable only if DIGIMODE = 0.
To prevent digital noise, set FUNC = 0000 and MODE = 00.
Ob - Analog switch is open. (disable)
1b - Analog switch is closed. (enable)
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT 0b - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW 0Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.

Table continues on the next page...
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Field Function

00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

3-0 Signal(function) select

FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral

signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or

output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.16 Digital I/O control for port (PI0O0_25 - PIO0_26)

Offset
Register Offset
PIO0_25 64h
PIO0_26 68h
Function

Type D registers.

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
W Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
DIGIM | INVER
oD SLEW MODE FUNC
W Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Fields
Field Function
31-10 Reserved Read value is undefined, only zero should be written.
9 Controls open-drain mode
oD Ob - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT Ob - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW 0Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input
mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.
11b - Repeater. Repeater mode.
3-0 Signal(function) select
FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral
signal. The default value is 0 (GPIO) except for PO_11 and P0O_12 where default is FUNC = 6 (resp swclk
and swdio special functions).
For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.17 Analog/Digital I/O control for port (PIO0_27)

Offset
Register Offset
PIO0_27 6Ch
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Function
Type A registers.
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
W Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R DIGIM |INVER
oD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-10 Reserved Read value is undefined, only zero should be written.
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT Ob - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).

01b - Pull-down. Pull-down resistor enabled.

Table continues on the next page...
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Field Function

10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

3-0 Signal(function) select

FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral

signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or

output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.18 Digital I/O control for port (PI00_28 - PIO0_30)

Offset
Register Offset
PIO0_28 70h
PIO0_29 74h
PIO0_30 78h
Function

Type D registers.

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R DIGIM |INVER
oD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-10 Reserved Read value is undefined, only zero should be written.

Table continues on the next page...
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Field Function
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output

1b - Open-drain. Simulated open-drain output (high drive disabled).

8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.

7 Invert polarity of input signal
INVERT 0b - Don't invert the signal.
1b - Invert the signal.

6 Driver slew rate
SLEW 0b - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.

1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for

details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

3-0 Signal(function) select

FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral
signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.19 Analog/Digital I/O control for port (PIO0_31)

Offset
Register Offset
P100_31 7Ch
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Function
Type A registers.
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
W Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R DIGIM | INVER
ASWO | OD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-11 Reserved Read value is undefined, only zero should be written.
10 Analog switch input control
ASWO Usable only if DIGIMODE = 0.
To prevent digital noise, set FUNC = 0000 and MODE = 00.
Ob - Analog switch is open. (disable)
1b - Analog switch is closed. (enable)
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT Ob - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.

details.

Table continues on the next page...
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Field Function
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

3-0 Signal(function) select

FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral
signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.20 Digital 1/0O control for port (PIO1_0 - PIO1_4)

Offset
Register Offset
PIO1_0 80h
PIO1_1 84h
PIO1_2 88h
PIO1_3 8Ch
PIO1_4 90h

Function

Type D registers.
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R DIGIM |INVER
oD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-10 Reserved Read value is undefined, only zero should be written.
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT Ob - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW 0Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input
mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.
11b - Repeater. Repeater mode.
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Field Function
3-0 Signal(function) select
FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral

signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.21 Analog/Digital I/O control for port (PI0O1_5)

Offset
Register Offset
PIO1_5 94h
Function
Type A registers.
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R

w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R DIGIM | INVER

ASWO | OD SLEW MODE FUNC

w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields

Field Function
31-11 Reserved Read value is undefined, only zero should be written.
10 Analog switch input control
ASWO Usable only if DIGIMODE = 0.
To prevent digital noise, set FUNC = 0000 and MODE = 00.
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Field Function

Ob - Analog switch is open. (disable)

1b - Analog switch is closed. (enable)

9 Controls open-drain mode
oD Ob - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).

8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.

7 Invert polarity of input signal
INVERT Ob - Don't invert the signal.
1b - Invert the signal.

6 Driver slew rate
SLEW 0Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

3-0 Signal(function) select

FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral
signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.22 Digital I/O control for port (PIO1_6)

Offset
Register Offset
PIO1_6 98h
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Function

Type D registers.

I/0 Pin Configuration (IOCON)

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
W Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R DIGIM |INVER
oD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-10 Reserved Read value is undefined, only zero should be written.
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT Ob - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).

01b - Pull-down. Pull-down resistor enabled.

Table continues on the next page...
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Field Function

10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

3-0 Signal(function) select

FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral

signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or

output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.23 Analog/Digital I/O control for port (PI0O1_7)

Offset
Register Offset
PIO1_7 9Ch
Function

Type A registers.

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R DIGIM |INVER
oD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-10 Reserved Read value is undefined, only zero should be written.

Table continues on the next page...

LPC553x Reference Manual, Rev. 4, 2024-11-21

Reference Manual 132/2228



NXP Semiconductors

I/0 Pin Configuration (IOCON)

Table continued from the previous page...

Field Function
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output

1b - Open-drain. Simulated open-drain output (high drive disabled).

8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.

7 Invert polarity of input signal
INVERT 0b - Don't invert the signal.
1b - Invert the signal.

6 Driver slew rate
SLEW 0b - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.

1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for

details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

3-0 Signal(function) select

FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral
signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.24 Digital I/O control for port (PIO1_8)

Offset
Register Offset
PIO1_8 AOh
Function

Type D registers.
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R DIGIM |INVER
oD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-10 Reserved Read value is undefined, only zero should be written.
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT Ob - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW 0Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input
mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.
11b - Repeater. Repeater mode.
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Field Function
3-0 Signal(function) select
FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral

signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.25 Analog/Digital I/O control for port (PIO1_9 - PIO1_10)

Offset
Register Offset
PIO1_9 Adh
PIO1_10 A8h
Function

Type A registers.

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R DIGIM | INVER
ASWO | OD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-11 Reserved Read value is undefined, only zero should be written.
10 Analog switch input control
ASWO0 Usable only if DIGIMODE = 0.
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Field Function

To prevent digital noise, set FUNC = 0000 and MODE = 00.
0b - Analog switch is open. (disable)

1b - Analog switch is closed. (enable)

9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).

8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.

7 Invert polarity of input signal
INVERT 0b - Don't invert the signal.
1b - Invert the signal.

6 Driver slew rate
SLEW 0b - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.

1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for

details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

3-0 Signal(function) select

FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral
signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.
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7.6.1.26 Digital /O control for port (PIO1_11)

Offset
Register Offset
PIO1_11 ACh
Function

Type D registers.

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R DIGIM |INVER
oD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-10 Reserved Read value is undefined, only zero should be written.
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE 0Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT 0b - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW 0b - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
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Field Function

1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for

details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

3-0 Signal(function) select

FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral
signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.27 Analog/Digital I/O control for port (PIO1_12 - PIO1_14)

Offset
Register Offset
PIO1_12 BOh
PIO1_13 B4h
PIO1_14 B8h

Function

Type A registers.
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R DIGIM [INVER
ASWO | OD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-11 Reserved Read value is undefined, only zero should be written.
10 Analog switch input control
ASWO Usable only if DIGIMODE = 0.
To prevent digital noise, set FUNC = 0000 and MODE = 00.
Ob - Analog switch is open. (disable)
1b - Analog switch is closed. (enable)
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT 0b - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW 0Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.
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Field

Function

00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

3-0
FUNC

Signal(function) select

Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral
signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.28 Digital I/O control for port (PIO1_15 - PIO1_18)

Offset
Register Offset
PIO1_15 BCh
PIO1_16 COh
PIO1_17 C4h
PIO1_18 C8h
Function
Type D registers.
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
W Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R DIGIM |INVER
oD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

LPC553x Reference Manual, Rev. 4, 2024-11-21

Reference Manual

140 / 2228



NXP Semiconductors

I/0 Pin Configuration (IOCON)

Fields
Field Function
31-10 Reserved Read value is undefined, only zero should be written.
9 Controls open-drain mode
oD Ob - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT Ob - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW 0Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input
mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.
11b - Repeater. Repeater mode.
3-0 Signal(function) select
FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral
signal. The default value is 0 (GPIO) except for PO_11 and P0O_12 where default is FUNC = 6 (resp swclk
and swdio special functions).
For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.29 Analog/Digital 1/0 control for port (PIO1_19)

Offset
Register Offset
PIO1_19 CCh
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Function
Type A registers.
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
W Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R DIGIM |INVER
oD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-10 Reserved Read value is undefined, only zero should be written.
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT Ob - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).

01b - Pull-down. Pull-down resistor enabled.

Table continues on the next page...
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Field Function

10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

3-0 Signal(function) select

FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral

signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or

output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.30 Analog/Digital 1/0 control for port (P101_20)

Offset
Register Offset
PIO1_20 DOh
Function

Type A registers.

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R DIGIM | INVER
ASWO | OD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-11 Reserved Read value is undefined, only zero should be written.
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Field Function
10 Analog switch input control
ASWO0 Usable only if DIGIMODE = 0.
To prevent digital noise, set FUNC = 0000 and MODE = 00.
0b - Analog switch is open. (disable)
1b - Analog switch is closed. (enable)
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT Ob - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input
mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.
11b - Repeater. Repeater mode.
3-0 Signal(function) select
FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral

signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.
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7.6.1.31 Digital /O control for port (PIO1_21)

Offset

Register Offset
PIO1_21 D4h
Function

Type D registers.

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R DIGIM |INVER
oD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-10 Reserved Read value is undefined, only zero should be written.
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE 0Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT 0b - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW 0b - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.

Table continues on the next page...

LPC553x Reference Manual, Rev. 4, 2024-11-21

Reference Manual 145 /2228



NXP Semiconductors

I/0 Pin Configuration (IOCON)

Table continued from the previous page...

Field Function

1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for

details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

3-0 Signal(function) select

FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral
signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.32 Analog/Digital I/O control for port (PIO1_22)

Offset
Register Offset
P101_22 D8h
Function
Type A registers.
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
W Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
DIGIM |INVER
ASW1 | ASWO | OD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Fields
Field Function
31-12 Reserved Read value is undefined, only zero should be written.
11 Analog switch input control
ASWA1 Usable only if DIGIMODE = 0.
To prevent digital noise, set FUNC = 0000 and MODE = 00.
Ob - Analog switch is open. (disable)
1b - Analog switch is closed. (enable)
10 Analog switch input control
ASWO Usable only if DIGIMODE = 0.
To prevent digital noise, set FUNC = 0000 and MODE = 00.
Ob - Analog switch is open. (disable)
1b - Analog switch is closed. (enable)
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE 0Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT Ob - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW 0Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

Table continues on the next page...
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Field Function
3-0 Signal(function) select
FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral

signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.33 Analog/Digital I/O control for port (PI0O1_23 - PIO1_24)

Offset
Register Offset
PIO1_23 DCh
PIO1_24 EOh
Function
Type A registers.
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R DIGIM | INVER
ASWO | OD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-11 Reserved Read value is undefined, only zero should be written.
10 Analog switch input control
ASWO0 Usable only if DIGIMODE = 0.
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Field Function

To prevent digital noise, set FUNC = 0000 and MODE = 00.
0b - Analog switch is open. (disable)

1b - Analog switch is closed. (enable)

9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).

8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.

7 Invert polarity of input signal
INVERT 0b - Don't invert the signal.
1b - Invert the signal.

6 Driver slew rate
SLEW 0b - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.

1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for

details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

3-0 Signal(function) select

FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral
signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.
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7.6.1.34 Digital I/O control for port (PIO1_25 - PIO1_31)

Offset
Register Offset
PIO1_25 E4h
PIO1_26 E8h
PIO1_27 ECh
P1O1_28 FOh
P101_29 F4h
P101_30 F8h
P101_31 FCh

Function

Type D registers.

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
" oo |POM [NVER g lew MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-10 Reserved Read value is undefined, only zero should be written.
9 Controls open-drain mode
oD Ob - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
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LPC553x Reference Manual, Rev. 4, 2024-11-21
Reference Manual 150/ 2228




NXP Semiconductors

I/0 Pin Configuration (IOCON)

Table continued from the previous page...

Field Function
7 Invert polarity of input signal
INVERT 0b - Don't invert the signal.

1b - Invert the signal.

6 Driver slew rate
SLEW 0b - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.

1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for

details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

3-0 Signal(function) select

FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral
signal. The default value is 0 (GPIO) except for PO_11 and P0O_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.35 Analog/Digital I/O control for port (P102_0)

Offset
Register Offset
PIO2_0 100h
Function
Type A registers.
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R DIGIM [INVER
ASWO | OD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-11 Reserved Read value is undefined, only zero should be written.
10 Analog switch input control
ASWO Usable only if DIGIMODE = 0.
To prevent digital noise, set FUNC = 0000 and MODE = 00.
Ob - Analog switch is open. (disable)
1b - Analog switch is closed. (enable)
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT 0b - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW 0Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.
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Field Function

00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

3-0 Signal(function) select

FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral
signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.36 Analog/Digital I/O control for port (P1I02_1)

Offset
Register Offset
PI02_1 104h
Function

Type A registers.

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
R DIGIM |INVER
oD SLEW MODE FUNC
W Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-10 Reserved Read value is undefined, only zero should be written.
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Field Function
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output

1b - Open-drain. Simulated open-drain output (high drive disabled).

8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.

7 Invert polarity of input signal
INVERT 0b - Don't invert the signal.
1b - Invert the signal.

6 Driver slew rate
SLEW 0b - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.

1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for

details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

3-0 Signal(function) select

FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral
signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.37 Analog/Digital /0 control for port (PI02_2)

Offset
Register Offset
PIO2_2 108h

LPC553x Reference Manual, Rev. 4, 2024-11-21
Reference Manual 154 /2228




NXP Semiconductors

I/0 Pin Configuration (IOCON)

Function
Type A registers.
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
W Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R DIGIM | INVER
ASWO | OD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-11 Reserved Read value is undefined, only zero should be written.
10 Analog switch input control
ASWO Usable only if DIGIMODE = 0.
To prevent digital noise, set FUNC = 0000 and MODE = 00.
Ob - Analog switch is open. (disable)
1b - Analog switch is closed. (enable)
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT Ob - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.

details.

Table continues on the next page...
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Field Function
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

3-0 Signal(function) select

FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral
signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.38 Digital I/O control for port (P102_3)

Offset
Register Offset
PIO2_3 10Ch
Function

Type D registers.

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
W Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
DIGIM | INVER
oD SLEW MODE FUNC
W Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Fields
Field Function
31-10 Reserved Read value is undefined, only zero should be written.
9 Controls open-drain mode
oD Ob - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT Ob - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW 0Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input
mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.
11b - Repeater. Repeater mode.
3-0 Signal(function) select
FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral
signal. The default value is 0 (GPIO) except for PO_11 and P0O_12 where default is FUNC = 6 (resp swclk
and swdio special functions).
For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.39 Analog/Digital 1/0 control for port (P102_4)

Offset
Register Offset
PIO2_4 110h
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Function
Type A registers.
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
W Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R DIGIM |INVER
oD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-10 Reserved Read value is undefined, only zero should be written.
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT Ob - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).

01b - Pull-down. Pull-down resistor enabled.

Table continues on the next page...
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Field Function

10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

3-0 Signal(function) select

FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral

signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or

output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.40 Analog/Digital 1/0 control for port (P1I02_5 - PIO2_6)

Offset
Register Offset
PIO2_5 114h
PIO2_6 118h
Function

Type A registers.

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R DIGIM [INVER
ASWO | OD SLEW MODE FUNC
W Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-11 Reserved Read value is undefined, only zero should be written.
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Field Function
10 Analog switch input control
ASWO0 Usable only if DIGIMODE = 0.
To prevent digital noise, set FUNC = 0000 and MODE = 00.
0b - Analog switch is open. (disable)
1b - Analog switch is closed. (enable)
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT Ob - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input
mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.
11b - Repeater. Repeater mode.
3-0 Signal(function) select
FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral

signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.
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7.6.1.41 Digital /O control for port (P102_7)

Offset
Register Offset
P102_7 11Ch
Function

Type D registers.

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R DIGIM |INVER
oD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-10 Reserved Read value is undefined, only zero should be written.
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE 0Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT 0b - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW 0b - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
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Field Function

1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for

details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

3-0 Signal(function) select

FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral
signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.42 Analog/Digital 1/0 control for port (P102_8)

Offset
Register Offset
P102_8 120h
Function
Type A registers.
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
W Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
DIGIM |INVER
ASWO | OD SLEW MODE FUNC
W Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Fields
Field Function
31-11 Reserved Read value is undefined, only zero should be written.
10 Analog switch input control
ASWO0 Usable only if DIGIMODE = 0.
To prevent digital noise, set FUNC = 0000 and MODE = 00.
Ob - Analog switch is open. (disable)
1b - Analog switch is closed. (enable)
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT Ob - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW 0Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input
mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.
11b - Repeater. Repeater mode.
3-0 Signal(function) select
FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral

signal. The default value is 0 (GPIO) except for PO_11 and P0O_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.
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7.6.1.43 Digital 1/0O control for port (PI02_9 - PIO2_10)

Offset
Register Offset
P102_9 124h
P102_10 128h
Function

Type D registers.

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R DIGIM |INVER
oD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-10 Reserved Read value is undefined, only zero should be written.
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE 0b - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT Ob - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW

Table continues on the next page...
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Field Function

Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.

1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for

details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

3-0 Signal(function) select

FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral
signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.44 Analog/Digital I/O control for port (PI02_11 - PIO2_14)

Offset
Register Offset
PIO2_11 12Ch
PI02_12 130h
P102_13 134h
PIO2_14 138h

Function

Type A registers.
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R DIGIM [INVER
ASWO | OD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-11 Reserved Read value is undefined, only zero should be written.
10 Analog switch input control
ASWO Usable only if DIGIMODE = 0.
To prevent digital noise, set FUNC = 0000 and MODE = 00.
Ob - Analog switch is open. (disable)
1b - Analog switch is closed. (enable)
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT 0b - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW 0Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.

Table continues on the next page...
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Field Function

00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

3-0 Signal(function) select

FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral

signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or

output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.45 Digital I/O control for port (P102_15 - PIO2_18)

Offset
Register Offset
PIO2_15 13Ch
PIO2_16 140h
PIO2_17 144h
PIO2_18 148h
Function

Type D registers.

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R

W Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R DIGIM |INVER

oD SLEW MODE FUNC

W Reserved ODE T

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

LPC553x Reference Manual, Rev. 4, 2024-11-21

Reference Manual 167 / 2228



NXP Semiconductors

I/0 Pin Configuration (IOCON)

Fields
Field Function
31-10 Reserved Read value is undefined, only zero should be written.
9 Controls open-drain mode
oD Ob - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT Ob - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW 0Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input
mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.
11b - Repeater. Repeater mode.
3-0 Signal(function) select
FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral

signal. The default value is 0 (GPIO) except for PO_11 and P0O_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.
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7.6.1.46 Analog/Digital I/O control for port (PI02_19 - PIO2_20)

Offset
Register Offset
PIO2_19 14Ch
PI102_20 150h
Function
Type A registers.
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
" aswo | oo [POM [MNVER g ew MODE FUNC
w Reserved ODE | T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-11 Reserved Read value is undefined, only zero should be written.
10 Analog switch input control
ASWO Usable only if DIGIMODE = 0.
To prevent digital noise, set FUNC = 0000 and MODE = 00.
Ob - Analog switch is open. (disable)
1b - Analog switch is closed. (enable)
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.

Table continues on the next page...
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Field Function
7 Invert polarity of input signal
INVERT 0b - Don't invert the signal.

1b - Invert the signal.

6 Driver slew rate
SLEW 0b - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

3-0 Signal(function) select

FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral
signal. The default value is 0 (GPIO) except for PO_11 and P0O_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.47 Digital /0 control for port (PI02_21 - PI02_22)

Offset
Register Offset
PI102_21 154h
PI02_22 158h
Function

Type D registers.

LPC553x Reference Manual, Rev. 4, 2024-11-21
Reference Manual 170 /2228




NXP Semiconductors

I/0 Pin Configuration (IOCON)

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R DIGIM |INVER
oD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-10 Reserved Read value is undefined, only zero should be written.
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT Ob - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW 0Ob - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input
mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.
11b - Repeater. Repeater mode.

Table continues on the next page...
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Field Function
3-0 Signal(function) select
FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral

signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.

7.6.1.48 Analog/Digital I/O control for port (P102_23 - PIO2_24)

Offset
Register Offset
PI02_23 15Ch
PI02_24 160h
Function
Type A registers.
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R DIGIM | INVER
ASWO | OD SLEW MODE FUNC
w Reserved ODE T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-11 Reserved Read value is undefined, only zero should be written.
10 Analog switch input control
ASWO0 Usable only if DIGIMODE = 0.

Table continues on the next page...
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Field Function

To prevent digital noise, set FUNC = 0000 and MODE = 00.
0b - Analog switch is open. (disable)

1b - Analog switch is closed. (enable)

9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).

8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.

7 Invert polarity of input signal
INVERT 0b - Don't invert the signal.
1b - Invert the signal.

6 Driver slew rate
SLEW 0b - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.

1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for

details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input

mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.

11b - Repeater. Repeater mode.

3-0 Signal(function) select

FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral
signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.
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I/0 Pin Configuration (IOCON)

Offset
Register Offset
PI02_25 164h
PI02_26 168h
PIO02_27 16Ch
PI02_28 170h
PI02_29 174h
P102_30 178h
PI02_31 17Ch
PIO3_0 180h
PIO3_1 184h
PIO3_2 188h
PIO3_3 18Ch
PIO3_4 190h
PIO3_5 194h
PIO3_6 198h
Function
Type D registers.
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
" oD DIGIM {INVER SLEW MODE FUNC
W Reserved ODE | T
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-10 Reserved Read value is undefined, only zero should be written.
Table continues on the next page...
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Field Function
9 Controls open-drain mode
oD 0b - Normal. Normal push-pull output
1b - Open-drain. Simulated open-drain output (high drive disabled).
8 Select Digital mode
DIGIMODE Ob - Disable digital mode. Digital input set to 0.
1b - Enable Digital mode. Digital input is enabled.
7 Invert polarity of input signal
INVERT Ob - Don't invert the signal.
1b - Invert the signal.
6 Driver slew rate
SLEW 0b - Standard-mode, output slew rate is slower. More outputs can be switched simultaneously.
1b - Fast-mode, output slew rate is faster. Refer to the appropriate specific device data sheet for
details.
5-4 Mode select (on-chip pull-up/pull-down resistor control)
MODE These bits allow the selection of on-chip pull-up or pull-down resistors for each pin or select the plain input
mode or the repeater mode.
00b - Inactive. Inactive (no pull-down/pull-up resistor enabled).
01b - Pull-down. Pull-down resistor enabled.
10b - Pull-up. Pull-up resistor enabled.
11b - Repeater. Repeater mode.
3-0 Signal(function) select
FUNC Please refer Pin Multiplexing for more details. These bits can be set to GPIO (value 0) or to a peripheral

signal. The default value is 0 (GPIO) except for PO_11 and P0_12 where default is FUNC = 6 (resp swclk
and swdio special functions).

For pins set to GPIO, the DIR registers in GPIO determine whether the pin is configured as an input or
output. For peripheral signals, the pin direction is controlled automatically depending on the signal. The DIR
registers have no effect for peripheral signals.
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Chapter 8
SYSCON

8.1 Chip-specific SYSCON information

Table 23. Reference links to related information

Topic Related module Reference
Full description SYSCON SYSCON
System memory map System memory map
Clocking Clock distribution
Power management Power management
Power control API Power control API
NVIC NVIC assignments
Signal multiplexing Port control Signal multiplexing

8.1.1 Module instances

This device has one instance of the SYSCON module, SYSCONO.

8.1.2 Configuration
Configure the SYSCON block as follows:

» No clock configuration is needed. The clock to the SYSCON block is always enabled. By default, the SYSCON block is clocked
by the FRO 12 MHz (fro_12m).

* The SYSCON block controls use of the CLKOUT pin, which must also be configured through IOCON. See Signals. RESET_B
is a dedicated pin.

8.1.3 Setup the PLLO

The PLLO creates a stable output clock at a higher frequency than the input clock. If a main clock is needed with a frequency higher
than the FRO 12 MHz clock and the FRO 96 MHz clock (fro_hf) is not appropriate, use the PLL to boost the input frequency.

8.1.4 Set up the PLL1

The PLL1 creates a stable output clock at a higher frequency than the input clock. If a main clock is needed with a frequency higher
than the FRO 12 MHz clock and the FRO 96 MHz clock (fro_hf) is not appropriate, use the PLL to boost the input frequency.

8.1.5 Configure the main clock and system clock

The clock source for the registers and memories is derived from main clock. The main clock can be selected from the sources
listed in step 1 below.

The main clock, after being optionally divided by the CPU Clock Divider, is called the system clock and clocks the core, the
memories, and the peripherals (register interfaces and peripheral clocks).

1. Select the main clock. The following options are available:

* FRO 12 MHz output (fro_12m) from internal oscillator. This clock is divided down from FRO high-speed.

LPC553x Reference Manual, Rev. 4, 2024-11-21
Reference Manual 176 /2228




NXP Semiconductors

SYSCON

* On power-up, the LPC553x boots up using FRO high-speed output at 96 MHz.

» External oscillator.

FRO 1 MHz output (fro_1m) from internal oscillator.
» The output of the PLLO.

» The output of the PLL1.

* The RTC 32 kHz oscillator.

NOTE
See MAINCLKSELA and MAINCLKSELB registers in SYSCON register memory map.

2. Select the divider value for the system clock AHBCLKDIV register.
3. Enable the clock for the memories and peripherals used in the application.

4. Peripheral clock must be disabled (AHBCLKCTRLXx registers) when performing software reset on the peripherals via
(PRESETCTRLXx registers). Once reset assertion and de-assertion is completed, the respective peripheral clock can be
enabled.

8.1.6 Clock generation

The system control block facilitates the clock generation. Many clocking variations are possible. Figure 9 gives an overview of
potential clock options. Table 24 describes signals on the clocking diagram. The maximum clock frequency is 150 MHz.

NOTE
The indicated clock multiplexers shown in Figure 9 are synchronized. In order to operate, the currently selected
clock must be running, and the clock to be switched to must also be running so the multiplexer can gracefully switch
between the two clocks without glitches. Other clock multiplexers are not synchronized. The output divider can be
stopped and restarted gracefully during switching if a glitch-free output is needed.

The low-power oscillator provides a frequency in the range of 1 MHz. The accuracy of this clock is limited to +/- 15% over
temperature, voltage, and silicon processing variations after trimming made during assembly. To determine the actual Watchdog
oscillator output, use the frequency measure block. See Chip-specific Frequency Measurement information.

The device contains two PLLs (PLLO and PLL1) that can be configured to use a number of clock inputs and produce an output
clock in the range of 1.2 MHz up to the maximum chip frequency, and can be used to run most on-chip functions. The output of
the PLL can be monitored through the CLKOUT pin.

NOTE
The maximum allowed frequency for the main clock and system clock (to CPUO, AHB bus, Sync, etc.,) is 150
MHz. The POWER_SetVoltageForFreq API call must always be used when setting or switching the frequency. See
Power Profiles/Power Control API.

Table 24. Clocking diagram signal name descriptions

Name Description

32k_osc | The 32 kHz clock source. It is selected as either FRO32K or XTAL32K in the RTCOSC32K register.

AHB_clk | The AHB bus clock. Used by the CPU, AHB bus, APB bus, and others. Derived from main_clk.

clk_in It is the internal clock that comes from the external oscillator.

CLKOU | Many on-chip clocks can potentially be selected to be output on the CLKOUT function. This can be used for
T debugging purposes or to drive some external logic (see data sheet for limitations on pin output frequency. If
used, the CLKIN pin function must be connected to a pin by selecting it in the IOCON block.

Table continues on the next page...
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Table 24. Clocking diagram signal name descriptions (continued)

Name Description

frg_clk | The output of each Fractional Rate Generator to Flexcomm clock. Each FRG and its source selection is shown in
Figure 10.

fro_12m | 12 MHz divided down from the currently selected on-chip FRO_192 oscillator.

fro_1m | The output of the low power oscillator.

fro_hf The currently selected FRO_192 high speed output at 96 MHz. FRO_HF clock is the output of the FRO_192 divided by
2 (96 MHz). Note that this clock can only be used for USB device and is not reliable for USB host timing requirements
of the data signaling rate.

fro_hf_di | This is fro_hf potentially divided by the FRO_HF Divider. Used in places where fro_hf is faster than needed in

v order to save power.

FRO32K | Output of the on-chip 32 kHz FRO.

main_clk | The main clock used by the CPU and AHB bus, and potentially many others. The main clock and its source selection
are shown in Figure 9.

mclk_in | The MCLK input function, when it is connected to a pin by selecting it in the IOCON block.

"none" | A tied-off source that should be selected to save power when the output of the related multiplexer is not used.

pll_clk_di | The output of either PLL, potentially divided down. The raw PLL output may be too high a frequency to be used

v directly, or can be divided down to save power.

pll0_clk | The output of the PLLO. The PLLO and its source selection is shown in Figure 9.

pli1_clk | The output of the PLL1. The PLL1 and its source selection is shown in Figure 9.

wdt_clk | The clock to the watchdog timer.

xtal32M | Output of the Main crystal oscillator provided to the frequency measurement function.

Hz_freq

me

xo_to_a | Output of the Main crystal oscillator provided to the ADC.

dc_clk

XTAL32 | Output of the 32 kHz crystal oscillator.

K

Xtalin, Pins for the main crystal oscillator.

xtalout

NOTE
The maximum frequency of OSTimer clock is 100 MHz.
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Figure 9. Clock generation (Part 1 of 3)
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Figure 10. Clock generation (Part 2 of 3)
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Figure 11. Clock generation (Part 3 of 3)

8.2 Overview

This section provides an introduction to the SYSCON module.

8.2.1 Features
» System and bus configuration.
» Clock select and control.

* PLLO and PLL1 configuration.
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* Reset control.

* Wake-up control.

» High-accuracy frequency measurement function for on-chip and off-chip clocks.
» Uses a selection of on-chip clocks as the reference clock.

» Device ID register.
8.3 Functional description

8.3.1 Clock

The main clock select multiplexers are implemented with glitch-free logic. All the other clock multiplexers described in this chapter
cannot be considered as glitch-free, thus it is necessary to pay attention during clock switching. All the dividers can be halted and
restarted during clock switching, to provide a glitch free output.

8.3.2 Reset
Reset has the following sources:
* The RESET_B pin.
* Watchdog reset.
» Power-On Reset (POR).
» 2x (VDD_MAIN, VDD_CORE) Brown Out Detect output with selectable ranges, programable to use as interrupt or reset.
« Individual SW Reset control in Syscon for many peripherals.
* Arm system reset.
* ISP-AP debug reset.
« Software reset.

Assertion of the POR or the BOD reset, once the operating voltage attains a usable level, starts the FRO_192. After the
FRO-start-up time, the FRO_192 provides a stable clock output. The reset remains asserted until the external reset is released,
the oscillator is running, and the flash controller has completed its initialization.

On the assertion of any reset source (Arm system reset, POR, BOD reset, external reset, watchdog reset, and Software Reset),
the following processes are initiated:

1. The FRO is enabled or starts up if not running.
2. The flash wake-up starts. This takes approximately 40us.
3. The boot code in the ROM starts. The boot code performs the boot tasks and may jump to the flash.

When the internal reset is removed, the processor begins executing at address 0, which is initially the reset vector mapped from
the boot block. At that point, all of the processor and peripheral registers have been initialized to predetermined values.

The matrix in below table describes the various reset types and shows which associated domains/components get reset by each
type. "Rst" indicates that the sub-domain is reset by the associated reset source, and "Act" indicates that it remains active and
does not change state in response to that reset source:
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Table 25. Resets
280 | 070 | {14 et
9 comp " |(Pow | oeq|BOD |SYST|WDT [sWR | Z=° | JEl |RES |CDO frgm uwp |up
eron ET RES [EMR |RES |RES WPTK ET R ET_O | GRE Powe from |from
Reset ET ESET |ET ET ~ |STIM | SET Deep | Sleep
EUPI | TC r
) ER Sleep |w
(0] Down

SRAM Retention Memory | Rst Rst Rst Rst Rst Rst | Act Act Act Rst Act Act Act

SRAM Memory Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst | Act Act
FLASH Memory Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst | Act Act
Flash controller Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst | Act Act
WDT Rst Rst Rst Rst Act Rst Rst Rst Rst Rst Rst | Act Act
UTICK Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst | Act Act
MRT Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst | Act Act
UTIMER Rst Rst Rst |Rst Rst |Rst |Rst Rst |Rst Rst Rst |[Act |Act
cdog Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst | Act Act
Debug mailbox Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst | Act Act
cpu0 Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst Act Act Act

CRC Random Generator | Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst Act Act

FLEXSPI SS Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst |Act |Act Act
DMA Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst | Act Act
analog_ctrl Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst Act Act
ADC Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst | Act Act
USBO-FS Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst | Act Act
ctimers (32bit) Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst Act Act

flexcomm (all except 3) | Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst | Act Act

INPUTMUX Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst |Act Act
GPIO Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst |Act Act
PINT Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst |Act Act
CAN Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst |[Act Act

Table continues on the next page...
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Table 25. Resets (continued)
280 | 070 | {14 et v
9 comp " |(Pow | oeo|BOD |SYST|WDT [SWR | Z=° | JEl |RES |CDO frzm up |up

eron ET RES [EMR |RES |RES WA_K ET R ET_O | GRE Powe from |from

Reset ET ESET |ET ET -~ |STIM | SET Deep | Sleep

) EUPI |TC ER r Sleep | w

(0] Down P

i2s sharing Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst Act Act
CAN FD Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst Act Act
powerquad Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst Act Act
Motocon Subsystem Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst Rst | Act Act

8.3.3 Start-up behavior

The FRO 12 MHz oscillator provides the default clock at reset and provides a clean system clock shortly after the supply pins reach
operating voltage. See the device data sheet for details of start-up timing.

Note: The ROM boot code might switch to a higher frequency (either 24 MHz, or 48 MHz) based on the settings in the Boot_Speed
(BOOT_CFG < 8:7 >) bits of CMPA Protected Flash Area (PFR).

8.3.4 Brown-out detection

This device includes two Brown-out detector to monitor the voltage VDD_MAIN, VDD_CORE. If the voltage falls below one of the
selected voltages, the BOD asserts an interrupt to the NVIC or issues a reset, see BODVDDMAIN and RESETCTRL registers
in PMC.

The interrupt signal can be enabled for interrupt in the interrupt enable register in the NVIC, see Nested Vectored Interrupt
Controller (NVIC), to cause a CPU interrupt; if not, software can monitor the signal by reading a dedicated status register.

If the BOD interrupt is enabled, the BOD interrupt can wake up the chip from a reduced power mode, not including power-down
and deep power-down.

If the BOD reset is enabled, the forced BOD reset can wake up the chip from reduced power modes, not including power-down
and deep power-down.

8.3.5 Flash accelerator functional description

The flash accelerator is also known as the Flash Memory Controller, or FMC. The FMC is distinct from, and interfaces with the
Flash Controller.

Flash cache engine with 8 KB RAM (LPCAC) is to enable O-latency flash access. LPCAC Cache is placed between AHB Slave port
and FMC. LPCAC is a low-power instruction cache, that implements LRU based replacement scheme. Cache RAM size should
be 8 KB.

The flash accelerator block allows maximization of the performance of the CPU when it is running code from flash memory, while
also saving power. The flash accelerator also provides speed and power improvements for data accesses to the flash memory.

The flash accelerator is divided into several functional blocks:
» AHB matrix interface, accessible by all bus masters that have a connection to the matrix slave port used for flash memory.
» An array of eight 128-bit buffers.
» Flash accelerator control logic, including address compare and flash control.

» A flash memory interface.
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Below diagram shows a simplified diagram of the flash accelerator blocks and data paths.

AHB-Lite ] Instruction/ ] Flash
bus interface| |data buffers Interface

h h

i

Flash
Memory

Flash
Accelerator
Control

A

Figure 12. Simplified block diagram of the flash accelerator

In the following descriptions, the term fefch applies to an explicit flash read request from the CPU.

8.3.5.1 Flash memory bank

Flash programming operations are not controlled by the flash accelerator, but are handled as a separate function. The boot code
includes flash programming functions that may be called as part of the application program, as well as loaders that may be used
to accomplish initial flash programming.

8.3.5.2 Flash programming constraints

Since the flash memory does not allow accesses during programming and erase operations, it is necessary for the flash
accelerator to force the CPU to wait if a memory access to a flash address is requested while the flash memory is busy with a
programming operation. Under some conditions, this delay could result in a Watchdog time-out. The user will need to be aware
of this possibility and take steps to insure that an unwanted Watchdog reset does not cause a system failure while programming
or erasing the flash memory. Application code, especially interrupts, can continue to run from other memories during flash
erase/write operations.

To preclude the possibility of stale data being read from the flash memory, the flash accelerator buffers are automatically
invalidated at the beginning of any flash programming or erase operation. Any subsequent read from a flash address will cause
a new fetch to be initiated after the flash operation has completed.

NOTE
Flash ERASE and PROGRAM operations must be performed with a system clock below or equal to 100 MHz.

8.3.6 PLLO and PLL1 functional description

The PLL is typically used to create a frequency that is higher than other on-chip clock sources, and used to operate the CPU and/or
other on-chip functions. It may also be used to obtain a specific clock that is otherwise not available. For example, a source clock
with a frequency of any integer MHz (for example, the 12 MHz FRO) can be divided down to 1 MHz, then multiplied up to any other
integer MHz (for example, 13, 14 and15).The PLL can be set up by calling an API supplied by NXP Semiconductors. Also see
PLL1 and PLLO Registers.
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Figure 13. System PLL block diagram showing typical operation

8.3.6.1 PLL features
* Integrated PLL with no external components for clock generation.
» Large input range at the phase detector: 2 kHz - 150 MHz.
» CCO frequency: 275 MHz - 550 MHz.
» Output clock (clkout) range: 4.3 MHz to 550 MHz (max limited to 150 MHz).
* Programmable:
— Pre-divider N, (N, 1 to 28-1)
— Feedback-divider M, (M, 1 to 216-1)
— Post-divider P * 2 (P, 1 to 25-1)
» Programmable bandwidth (integrating action, proportional action, high frequency pole).
» Real-time adjustment of the clock (dividers with handshake control).
» Positive edge clocking.
» Frequency limiter to avoid Aang-up of the PLL.
* Lock detector.
» Power-down mode.
» Possibility to bypass whole PLL.
» Possibility to bypass the post-divider.
» Possibility to bypass the pre-divider.
» Possibility to disable the output clock.

» Spread Spectrum mode (only on PLLO).
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8.3.6.2 PLL description

A number of sources may be used as an input to the PLL, see Clock generation for more information. In addition, a block diagram
of the PLL is shown in PLLO and PLL1 functional description. The PLL input, in the range: 2 kHz to 150 MHz, may initially be divided
down by a value N, which may be in the range of 1 to 255. This input division provides a greater number of possibilities in providing
a wide range of output frequencies from the same input frequency.

Following the PLL input divider is the PLL multiplier. The multiplier can multiply the input divider output through the use of a Current
Controlled Oscillator (CCO) by a value M, in the range of 1 through 65,535. The resulting frequency must be in the range of 275
MHz to 550 MHz. The multiplier works by dividing the CCO output by the value of M, then using a phase-frequency detector to
compare the divided CCO output to the multiplier input. The error value is filtered and used to adjust the CCO frequency.

The PLL output may further be divided by a value 2Pif desired, where P is value in the range of 1 to 31.

All of the dividers that are part of the PLL use an encoded value, not the binary divide value. The LPCOpen Chip_POWER_SetPLL
API, see POWER_EnterSleep, can adjust the value for the main feedback divider (the M divider), but does not accept pre- and
post-divider values. See section PLL operating modes and PLL usage for information on how to obtain divider values.

There are additional dividers in the clocking system to bring the PLL output frequency down to what is needed for the CPU, USB,
and other peripherals. The PLL output dividers are described in the Clock Dividers section following the PLL description.

8.3.6.2.1 Lock detector

The lock detector measures the phase difference between the rising edges of the input and feedback clocks. Only when this
difference is smaller than the so called /ock criterionfor more than seven consecutive input clock periods, the lock output switches
from low to high. A single too large phase difference immediately resets the counter and causes the lock signal to drop (if it was
high). Requiring seven phase measurements in a row to be below a certain figure ensures that the lock detector will not indicate
lock until both the phase and frequency of the input and feedback clocks are very well aligned. This effectively prevents false lock
indications, and thus ensures a glitch free lock signal.

The PLL lock indicator is not reliable when F ¢ is below 100 kHz or above 20 MHz. Instead, software should use a 6 ms time interval
to insure the PLL will be stable.

For PLLO, spread spectrum mode, the PLL will generally not lock, software should use a 6 ms time interval to insure the PLL will
be stable. See Procedure for determining PLL settings.

8.3.6.2.2 Power-down

To reduce the power consumption when the PLL clock is not needed, a PLL power-down mode has been incorporated. This mode
is enabled by setting the PDEN_PLLn (where n indicates PLL number) bit to one in the power configuration register PDRUNCFGO
(see PMC chapter). In this mode, the internal current reference will be turned off, the oscillator and the phase-frequency detector
will be stopped and the dividers will enter a reset state. While in PLL power-down mode, the lock output will be low to indicate that
the PLL is not in lock.

When the PLL power-down mode is terminated by setting the PDEN_PLLn (where n indicates PLL number) bit to zero, the PLL
will resume its normal operation and will make the lock signal high once it has regained lock on the input clock. While in this state,
new divider values may be entered, which will be used when the PLL power-down state is exited by clearing PDEN_PLLn (where
n indicates PLL number).

8.3.6.3 PLL operating modes

The PLL includes several main operating modes, and a power-down mode. These are summarized in Table 26 and detailed in
the following sections.
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SYSCON

Mode PDEN_PLLn (where |Bits in SYSPLLCTRL: SEL_EXT bit PD bit
n indicates PLL in PLLOSSCGO in PLLOSSCG1
number) bit BYPASS | UPLIMOFF | BANDSEL
in PDRUNCFGO

Normal 0 0 0 1 1 1

Spread spectrum |0 0 1 0 0 0

(only for PLLO)

Power-down 1 x X X X 1

1. Use 1 if the PLL output is used even though the PLL is not altering the frequency.

8.3.6.3.1 Normal modes

Typical operation of the PLL includes an optional pre-divide of the PLL input, followed by a frequency multiplication, and finally an
optional post-divide to produce the PLL output.

Notations used in the frequency equations:

* Fin =the input to the PLL.

» Fout = the output of the PLL.

» Fref = the PLL reference frequency, the input to the phase frequency detector.

» N = optional pre-divider value.

* M = feedback divider value, which represents the multiplier for the PLL. Note that an additional divide-by-2 may optionally be
included in the divider path.

» P = optional post-divider value. An additional divide-by-2 is included in the post-divider path.

A block diagram of the PLL as used in normal modes is shown in Figure 14.
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Figure 14. System PLL block diagram showing spread spectrum and fractional divide operation

Mode 1a: Normal operating mode without post-divider and without pre-divider

In normal operating mode 1a the post-divider and pre-divider are bypassed. The operating frequencies are:
Fout = Feco = M X Fiy A (275 MHZz < Fep < 550 MHz, 2 kHz < Fj, < 150 MHz)

The feedback ratio is programmable:

+ Feedback-divider M (M, 1 to 216 - 1)

Mode 1b: Normal operating mode with post-divider and without pre-divider
In normal operating mode 1b the pre-divider is bypassed. The operating frequencies are:
Fout = Foco / (2 X P) = M/ (2 X P) X Fi, A (275 MHz < F g0 < 550 MHz, 2 kHz < Fj, < 150 MHz)
The divider ratios are programmable:

+ Feedback-divider M (M, 1 to 216 - 1)

+ Post-divider P (P, 1 to 25 - 1)

Mode 1c: Normal operating mode without post-divider and with pre-divider

In normal operating mode 1c the post-divider with divide-by-2 divider is bypassed. The
operating frequencies are:

Fout = Foco = MIN X Fiy A (275 MHz < Foo < 550 MHz, 2 kHz < F;/N < 150 MHz)

The divider ratios are programmabile:
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+ Pre-divider N (N, 1to 28 - 1)
+ Feedback-divider M (M, 1 to 216 - 1)

Mode 1d: Normal operating mode with post-divider and with pre-divider
In normal operating mode 1d none of the dividers are bypassed. The operating
frequencies are:
Fout = Feco/2XP = M/ (N x 2 X P) X Fiy A (275 MHz < Foo < 550 MHz, 2 kHz < F;,/N < 150 MHz)
The divider ratios are programmabile:
+ Pre-divider N (N, 1 to 28 - 1)
+ Feedback-divider M (M, 1 to 216 - 1)
+ Post-divider P (P, 1 to 25 - 1)

8.3.6.3.2 Selecting the bandwidth

In normal applications the bandwidth must be calculated manually by using the equations below for seli and selp. In that case the
PLL will be automatically stable. In normal applications pin band_direct has to be low (‘0’) in this case the bandwidth is changed
together with the M-divider value.

For normal applications the value for selp[4:0] must be calculated using the following equation:
selp = floor(M/4) + 1
Where:

+ Feedback-divider M (M, 1 to 216 - 1)

« If selpcalculated >= 31 then selp[4:0] = 31

For normal applications the value for seli[5:0] must be calculated using one of the following equations depending on the value of
the feedback divider M:

if (M >=8000) => seli = 1
if (8000 > M >= 122) => seli = floor(8000/M)
if (122 > M >= 1) => seli = 2 * floor(M/4) + 3
Where:
+ Feedback-divider M (M, 1 to 216 - 1)
« If seli >= 63 then seli[5:0] = 63.
For normal applications the value for selr[3:0] must be kept 0.
For frequencies at the phase detector smaller than 50 kHz (Fin/N < 50kHz) please consult NXP.

In some applications, it is preferable to change the bandwidth directly on the PLL. In such an application, Bit BWDIRECT in the
PLLxCTRL register must be set high (‘1’).

8.3.6.3.3 Spread spectrum mode

The spread spectrum functionality can be used to modulate the PLL output frequency automatically, in a programmable manner.
It can decrease electromagnetic interference (EMI) in an application.

The spread spectrum clock generator can be used in several ways:

* It can encode M-divider values between 1 and 255 to produce the MDEC value used directly by the PLL, saving the need for
executing encoding algorithm code, or hard-coding predetermined values into an application.

« It can provide a fractional rate feature to the PLL.
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« It can be set up to automatically alter the PLL CCO frequency on an ongoing basis to decrease electromagnetic
interference (EMI).
A block diagram of the PLL as used in fractional mode is shown in Figure 14.

If the spread spectrum mode is enabled, choose N to ensure 3 MHz < Fin/N <5 MHz. Spread spectrum mode cannot be used
when Fin = 32 kHz.

When the modulation (MR) is set to zero, the PLL becomes a fractional PLL.

Triangular wave modulation

For the center spread triangular waveform modulation with a modulation frequency depth &fmodpk-pk and a modulation frequency
fm, the clock cycle displacement and spectral tone reduction AP can be calculated. The theoretical maximum clock cycle
displacement (peak-to-peak) can be expressed with the following equation below:

if directop | = 1:

ANpax; theoretically = (Nggxk) /16

if directopu_ =0, PPLL =1:

A, = (Nggxk) / (32xPpry,)

max; theoretically

In practice, the clock cycle displacement could be larger. So, for safety reasons (buffer overflow) use:
if directop | = 1:

ANpax;practically = (Nggxk) /8
if directopu_ =0, PPLL =1

An, (Nggxk) / (16xPpr1,)

max;practically =

The spectral tone reduction/EMI reduction AP at F is approximately:

if directop | = 1:
AP K 10log (Nggxk)/ (2)
if directop; | =0, Pp | = 1:
AP B 10log (Nggxk)/ (4xPprp)

See below table for the spectral tone reduction and clock cycle displacement for directop | = 0 and Pp, = 1.

Table 27. Values for different settings, directop | =0, Pp =1

Table continues on the next page...

LPC553x Reference Manual, Rev. 4, 2024-11-21

Table values are: | mf[2:0]=00 | mf[2:0]=00 | mf[2:0]=01 | mf[2:0]=01 | mf[2:0]=10 | mf[2:0]=10 | mf[2:0]=11 | mf[2:0]=11
AP Anpa 0 1 0 1 0 1 0 1

Nss =512 Nss =~ 384 Nss = 256 Nss =128 Nss = 64 Nss =32 Nss =24 Nss =16
mr[2:0]=000, k=0 |0 dB O 0dBO 0dBO 0dBO 0dBO 0dBO 0dBO 0dBO
mr[2:0]=001, k=1 |21dB 32 |20dB 24 18 dB 16 15dB 8 12dB 4 9dB2 8dB 1.5 6dB 1
mr[2:0]=010, 23dB48 |22dB32 |20dB24 17 dB 12 14 dB 6 11dB 3 10dB2.2 [(8dB1.5
k=1.5
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Table 27. Values for different settings, directop | = 0, Pp. = 1 (continued)
Table values are: | mf[2:0]=00 | mf[2:0]=00 | mf[2:0]=01 | mf[2:0]=01 | mf[2:0]=10 | mf[2:0]=10 | mf[2:0]=11 | mf[2:0]=11
AP Anpay 0 1 0 1 0 1 0 1

Ngs=512 [Ngs~=384 |Ngs=256 |Ngg=128 [Ngg=64 |[Ngs=32 |Ngs=24 |[Ngg=16
mr[2:0]=011, k=2 |24dB64 |23dB48 (21dB32 |18dB16 |[15dB8 12dB 4 11dB 3 9dB 2
mr[2:0]1=100, k=3 |26dB 96 [25dB64 |[(25dB48 |20dB24 (17dB12 |14dB6 13dB4.5 |(12dB4
mr[2:0]1=101, k=4 |27 dB 128 [26dB96 (24dB64 |21dB32 |[(18dB16 |15dB38 14 dB 6 12dB 4
mr[2:0]1=110, k=6 |28 dB 192 [28dB 128 [26dB96 |[23dB48 [(20dB24 |17dB12 |[16dB9 14 dB 6
mr[2:0]1=111, k=8 |30dB 256 [29dB 192 [(27dB128 |24dB64 |[(21dB32 |18dB16 |[17dB12 |15dB8

8.3.6.3.4 PLL power-down mode

If the PLL is not used, or if it there are cases where it is turned off in a running application, power can be saved by putting the PLL
in power-down mode. Before this is done, the CPU and any peripherals that are not meant to be stopped as well, must be running
from some other clock source.

8.3.6.4 PLL related registers

The PLL is controlled by registers described in Memory map and register definition summarized below.

Table 28. Summary of PLL related registers

Register Description

PLLxCTRL PLL control.

PLLXSTAT PLL status.

PLLXNDEC PLL pre-divider.

PLLxPDEC PLL post-divider.
PLLOSSCTRL PLL spread spectrum control 0.
PLLOSSCTRL1 PLL spread spectrum control 1.

8.3.6.5 PLL usage

As previously noted, the PLL divider settings used in the PLL registers are not simple binary values, they are encoded as shown
in the PLL register descriptions. The divider values and their encoding can be found by calculation using the information in this
document. For simple PLL usage with no pre-divide or post-divide, the LPCOpen Chip_POWER_SetPLL API can be used, see
Power Control API. Also, a PLL setting calculator can be found on the NXP website. The latter two possibilities are recommended
in order to avoid PLL setup issues.

8.3.6.5.1 Procedure for determining PLL settings
In general, PLL configuration values may be found as follows:

1. Identify a desired PLL output frequency. This may depend on a specific interface frequency needed or be based on
expected CPU performance requirements, and may be limited by system power availability.

LPC553x Reference Manual, Rev. 4, 2024-11-21

Reference Manual 192 /2228



NXP Semiconductors

SYSCON

2. Determine which clock source to use as the PLL input. This can be influenced by the power or accuracy that is required,
or by the potential to obtain the desired PLL output frequency.

3. Identify PLL settings to obtain the desired output from the selected input. The Fcco frequency must be either the actual
desired output frequency, or the desired output frequency times 2 x P, where P is from 2 to 31. The Fcco frequency must
also be a multiple of the PLL reference frequency, which is either the PLL input, or the PLL input divided by N, where N is
from 2 to 255.

4. There may be several ways to obtain the same PLL output frequency. PLL power depends on Fcco (a lower frequency uses
less power) and the divider used. Bypassing the input and/or output divider saves power.

5. Check that the selected settings meet all of the PLL requirements:
* Finis in the range of 32 kHz to 100 MHz.
* Fcco is in the range of 275 MHz to 550 MHz.
» Foutis in the range of 1.2 MHz to 100 MHz.
» The pre-divider is either bypassed, or N is in the range of 2 to 255.
» The post-divider is either bypassed, or P is in the range of 2 to 31.
* Mis in the range of 3 to 65,535.

Also note that PLL startup time becomes longer as Fref drops below 500 kHz. At 500 kHz and above, startup time is up to 500
microseconds. Below 500 kHz, startup time can be estimated as 200 / Fref, or up to 6.1 milliseconds for Fref = 32 kHz. PLL
accuracy and jitter is better with higher values of Fref.

8.3.6.5.2 PLL setup sequence
The following sequence should be followed to initialize and connect the PLL:

1. Make sure that the PLL output is disconnected from any downstream functions. If the PLL was previously being used to
clock the CPU, and the CPU Clock Divider is being used, it may be set to speed up operation while the PLL is disconnected.

Select a PLL input clock source. See PLLOCLKSEL register.
Set up the PLL dividers and mode settings. See PLL1 and PLLO Registers.
Wait for the PLL output to stabilize. The start-up time is 500 ps + 300 / Fref seconds.

o~ 0D

If the PLL will be used to clock the CPU, change the CPU Clock Divider setting for the operation with the PLL, if needed.
This must be done before connecting the PLL.

6. Connect the PLL to whichever downstream function with which it is being used. The structure of the clock dividers may be
seen on the right in clock generation chapter in SYSCON chip-specific information.

8.4 Signals
Table 29. SYSCON pin description
Function Type Pin Description
CLKOUT (0] PIO0_16, PIO0_26 CLKOUT clock output.

8.5 Memory map and register definition

This section includes the SYSCON module memory map and detailed descriptions of all registers.

8.5.1 SYSCON register descriptions
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8.5.1.1 SYSCON memory map
SYSCONO base address: 4000_0000h
Offset Register Width | Access | Reset value
(In bits)
Oh Memory Remap Control (MEMORYREMAP) 32 RwW See section
10h AHB Matrix priority control (AHBMATPRIO) 32 RW See section
14h AHB Matrix priority control (AHBMATPRIO1) 32 RW 0000_0000h
3Ch System tick calibration for non-secure part of CPUO 32 RW See section
(CPUONSTCKCAL)
48h NMI Source Select (NMISRC) 32 RW See section
100h Peripheral reset control 0 (PRESETCTRLDO) 32 RW See section
104h Peripheral reset control 1 (PRESETCTRL1) 32 RW See section
108h Peripheral reset control 2 (PRESETCTRL2) 32 RW See section
10Ch Peripheral reset control 3 (PRESETCTRL3) 32 RW 0000_0000h
120h - 124h | Peripheral reset control set n (PRESETCTRLSETO - 32 w 0000_0000h
PRESETCTRLSET1)
128h Peripheral reset control set n (PRESETCTRLSET?2) 32 w 0000_0000h
12Ch Peripheral reset control set n (PRESETCTRLSET3) 32 w 0000_0000h
140h - 144h | Peripheral reset control clear n (PRESETCTRLCLRO - 32 W 0000_0000h
PRESETCTRLCLR1)
148h Peripheral reset control clear n (PRESETCTRLCLR2) 32 w 0000_0000h
14Ch Peripheral reset control clear n (PRESETCTRLCLR3) 32 w 0000_0000h
160h Software Reset (SWR_RESET) 32 w 0000_0000h
200h AHB Clock control 0 (AHBCLKCTRLO) 32 RwW See section
204h AHB Clock control 1 (AHBCLKCTRL1) 32 RwW See section
208h AHB Clock control 2 (AHBCLKCTRL2) 32 RW See section
20Ch AHB Clock Control 3 (AHBCLKCTRL3) 32 RwW 0000_0000h
220h - 22Ch | AHB Clock Control Set (AHBCLKCTRLSETO - AHBCLKCTRLSET3) 32 RW 0000_0000h
240h - 24Ch | AHB Clock Control Clear (AHBCLKCTRLCLRO - 32 RW 0000_0000h
AHBCLKCTRLCLR3)
260h System Tick Timer for CPUO source select (SYSTICKCLKSELO) 32 RW See section
268h Trace clock source select (TRACECLKSEL) 32 RW See section
26Ch CTimer 0 clock source select (CTIMERCLKSELO) 32 RW See section
270h CTimer 1 clock source select (CTIMERCLKSEL1) 32 RW See section
274h CTimer 2 clock source select (CTIMERCLKSEL2) 32 RW See section

Table continues on the next page...
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Table continued from the previous page...
Offset Register Width | Access | Reset value
(In bits)

278h CTimer 3 clock source select (CTIMERCLKSEL3) 32 RW See section

27Ch CTimer 4 clock source select (CTIMERCLKSEL4) 32 RW See section

280h Main clock source select A (MAINCLKSELA) 32 RW See section

284h Main clock source select B (MAINCLKSELB) 32 RW See section

288h CLKOUT clock source select (CLKOUTSEL) 32 RwW See section

290h PLLO clock source select (PLLOCLKSEL) 32 RW See section

294h PLL1 clock source select (PLL1CLKSEL) 32 RW See section

2A0h CAN clock source select (CANCLKSEL) 32 RW See section

2A4h ADCO clock source select (ADCOCLKSEL) 32 RW See section

2A8h FS USB clock source select (USBOCLKSEL) 32 RW See section

2B0Oh Flexcomm 0 clock source select for Fractional Rate Divider 32 RW See section
(FCCLKSELO)

2B4h Flexcomm 1 clock source select for Fractional Rate Divider 32 RW See section
(FCCLKSELT)

2B8h Flexcomm 2 clock source select for Fractional Rate Divider 32 RW See section
(FCCLKSEL2)

2BCh Flexcomm 3 clock source select for Fractional Rate Divider 32 RW See section
(FCCLKSEL3)

2C0h Flexcomm 4 clock source select for Fractional Rate Divider 32 RW See section
(FCCLKSEL4)

2C4h Flexcomm 5 clock source select for Fractional Rate Divider 32 RW See section
(FCCLKSELS5)

2C8h Flexcomm 6 clock source select for Fractional Rate Divider 32 RW See section
(FCCLKSELS)

2CCh Flexcomm 7 clock source select for Fractional Rate Divider 32 RW See section
(FCCLKSEL7)

2D0h HS SPI clock source select (HSSPICLKSEL) 32 RW See section

2EOh MCLK clock source select (MCLKCLKSEL) 32 RW See section

2F0h SCTimer/PWM clock source select (SCTCLKSEL) 32 RW See section

300h System Tick Timer divider for CPUO (SYSTICKCLKDIVO0) 32 RwW 4000_0000h

308h TRACE clock divider (TRACECLKDIV) 32 RwW 4000_0000h

30Ch CAN clock divider (CANCLKDIV) 32 RwW 4000_0000h

320h - 33Ch | Fractional rate divider for flexcomm n (FRGCTRLO - FRGCTRLY7) 32 RW See section

Table continues on the next page...
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Table continued from the previous page...
Offset Register Width | Access | Reset value
(In bits)
380h System clock divider (AHBCLKDIV) 32 RW 0000_0000h
384h CLKOUT clock divider (CLKOUTDIV) 32 RW 4000_0000h
388h FRO_HF (96MHz) clock divider (FROHFDIV) 32 RW 4000_0000h
38Ch WDT clock divider (WDTCLKDIV) 32 RW See section
394h ADCO clock divider (ADCOCLKDIV) 32 RwW See section
398h USBO-FS Clock divider (USBOCLKDIV) 32 RwW 4000_0000h
3ACh I12S MCLK clock divider (MCLKDIV) 32 RwW 4000_0000h
3B4h SCT/PWM clock divider (SCTCLKDIV) 32 RwW 4000_0000h
3C4h PLL clock divider (PLLCLKDIV) 32 RwW 4000_0000h
3DO0h - 3EOh | CTimer a clock divider (CTIMEROCLKDIV - CTIMER4CLKDIV) 32 RW 4000_0000h
3FCh Clock configuration unlock (CLKUNLOCK) 32 RwW 0000_0000h
400h FMC configuration (FMCCR) 32 RwW 0000_2000h
404h ROM wait state (ROMCR) 32 RW 0000_0000h
40Ch USBO-FS need clock control (USBONEEDCLKCTRL) 32 RW See section
410h USBO-FS need clock status (USBONEEDCLKSTAT) 32 RW See section
41Ch FMC flush control (FMCFLUSH) 32 w 0000_0000h
420h MCLK control (MCLKIO) 32 RwW See section
464h ADC1 clock source select (ADC1CLKSEL) 32 RW See section
468h ADC1 clock divider (ADC1CLKDIV) 32 RwW See section
470h Control RAM interleave integration (RAM_INTERLEAVE) 32 RW 0000_0000h
490h DACO functional clock selection (DACOCLKSEL) 32 RwW 0000_0007h
494h DACO functional clock divider (DACOCLKDIV) 32 RwW 4000_0000h
498h DAC1 functional clock selection (DAC1CLKSEL) 32 RW 0000_0007h
49Ch DACH1 functional clock divider (DAC1CLKDIV) 32 RW 4000_0000h
4A0h DAC2 functional clock selection (DAC2CLKSEL) 32 RW 0000_0007h
4A4h DAC2 functional clock divider (DAC2CLKDIV) 32 RW 4000_0000h
4A8h FLEXSPI clock selection (FLEXSPICLKSEL) 32 RW 0000_000Fh
4ACh FLEXSPI clock divider (FLEXSPICLKDIV) 32 RwW 4000_0000h
4B0Oh Enable protection (CDPA_ENABLE) 32 RW 0000_0000h
4B4h Enable protection duplicate (CDPA_ENABLE_DP) 32 RW 0000_0000h
4B8h CDPA base address (CDPA_CONFIG) 32 RwW 0000_0000h

Table continues on the next page...
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Table continued from the previous page...
Offset Register Width | Access | Reset value
(In bits)
4D0h Flash hiding lockout address (FLASH_HIDING_LOCKOUT_ADDR) 32 RW 3CC3_5AA5h
4D4h Flash hiding base address (FLASH_HIDING_BASE_ADDR) 32 RW 0003_FFFFh
4D8h Flash hiding base DP address (FLASH_HIDING_BASE_DP_ADDR) 32 RW 0003_FFFFh
4DCh Hiding size address (FLASH_HIDING_SIZE_ADDR) 32 RW 0000_0000h
4EOh Hiding size DP address (FLASH_HIDING_SIZE_DP_ADDR) 32 RW 0000_0000h
52Ch PLL clock divider clock selection (PLLCLKDIVSEL) 32 RW 0000_0007h
530h I3C functional clock selection (I3CFCLKSEL) 32 RwW 0000_0007h
534h I3C FCLK_STC clock selection (I3CFCLKSTCSEL) 32 RwW 0000_0007h
538h I3C FCLK_STC clock divider (I3CFCLKSTCDIV) 32 RwW 4000_0000h
53Ch I3C FCLKS clock divider (I3CFCLKSDIV) 32 RwW 4000_0000h
540h I3C FCLK divider (I3CFCLKDIV) 32 RwW 4000_0000h
544h I3C FCLK_S selection (I3CFCLKSSEL) 32 RwW 0000_0000h
548h DMIC clock selection (DMICFCLKSEL) 32 RW 0000_0007h
54Ch DMIC clock division (DMICFCLKDIV) 32 RW 4000_0000h
560h PLL1 550m control (PLL1CTRL) 32 RW See section
564h PLL1 550m status (PLL1STAT) 32 RW See section
568h PLL1 550m N divider (PLL1NDEC) 32 RW See section
56Ch PLL1 550m M divider (PLL1MDEC) 32 RW See section
570h PLL1 550m P divider (PLL1PDEC) 32 RwW See section
580h PLLO 550m control (PLLOCTRL) 32 RwW See section
584h PLLO 550m status (PLLOSTAT) 32 RW See section
588h PLLO 550m N divider (PLLONDEC) 32 RwW See section
58Ch PLLO 550m P divider (PLLOPDEC) 32 RW See section
590h PLLO Spread Spectrum control 0 (PLLOSSCGO) 32 RW 0000_0000h
594h PLLO Spread Spectrum control 1 (PLLOSSCG1) 32 RW See section
5D0h DAC Isolation Control (DAC_ISO_CTRL) 32 RW 0000_0000h
680h Start logic wake-up enable (STARTERO) 32 RW See section
684h Start logic wake-up enable (STARTER1) 32 RW See section
688h Start logic wake-up enable (STARTER?2) 32 RW 0000_0000h
68Ch Start logic wake-up enable (STARTERS) 32 RW 0000_0000h
6A0h Set bits in STARTER (STARTERSETO) 32 W See section

Table continues on the next page...
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Table continued from the previous page...
Offset Register Width | Access | Reset value
(In bits)
6A4h Set bits in STARTER (STARTERSET1) 32 w See section
6A8h Set bits in STARTER (STARTERSET2) 32 RW 0000_0000h
6ACh Set bits in STARTER (STARTERSET3) 32 RW 0000_0000h
6CO0h Clear bits in STARTER (STARTERCLRO) 32 w See section
6C4h Clear bits in STARTER (STARTERCLR1) 32 w See section
704h Functional retention control (FUNCRETENTIONCTRL) 32 RW See section
780h Hardware Sleep control (HARDWARESLEEP) 32 RW See section
80Ch CPU Status (CPUSTAT) 32 R See section
824h LPCAC control (LPCAC_CTRL) 32 RwW 0000_0001h
82Ch Flexcomm 32K clock select (FC32KCLKSEL) 32 RwW 0000_0000h
830h - 84Ch | FRG Clock Source Select (FRGCLKSELO - FRGCLKSEL7) 32 RwW 0000_0007h
850h - 86Ch | Flexcomm clock divider (FLEXCOMMOCLKDIV - 32 RW 4000_0000h
FLEXCOMM7CLKDIV)
A18h Clock Control (CLOCK_CTRL) 32 RW See section
B10h Comparator Interrupt control (COMP_INT_CTRL) 32 RW See section
B14h Comparator Interrupt status (COMP_INT_STATUS) 32 RW See section
EO4h Control automatic clock gating (AUTOCLKGATEOVERRIDE) 32 RW 0000_FFFFh
EO8h GPIO Synchronization (GPIOPSYNC) 32 RwW See section
E24h Control automatic clock gating (AUTOCLKGATEOVERRIDE1) 32 RW 0000_0000h
E30h Memory parity ECC enable (ENABLE_MEM_PARITY_ECC_CHECK) 32 RwW 0000_0000h
E34h Memory parity ECC error flag (MEM_PARITY_ECC_ERROR_FLAG) 32 R 0000_0000h
E38h PWMO submodule control (PWMOSUBCTL) 32 RwW 0000_0000h
E3Ch PWM1 submodule control (PWM1SUBCTL) 32 RwW 0000_0000h
E40h CTIMER global start enable (CTIMERGLOBALSTARTEN) 32 RwW 0000_0000h
FAOh Control write access to security (DEBUG_LOCK_EN) 32 RW See section
FA4h Cortex debug features control (DEBUG_FEATURES) 32 RW See section
FA8h Cortex debug features control (duplicate) (DEBUG_FEATURES_DP) 32 RW See section
FB4h CPUO Software Debug Access (SWD_ACCESS_CPUOQ) 32 RW 0000_0000h
FC4h DSP Software Debug Access (SWD_ACCESS_DSP) 32 RwW 0000_0000h
FF8h Device ID (DEVICE_IDO0) 32 0000_0000h
FFCh Chip revision ID and Number (DIEID) 32 See section
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8.5.1.2 Memory Remap Control (MEMORYREMAP)
Offset
Register Offset
MEMORYREMAP Oh
Function
The memory remap control selects the memory location of the vector table.
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
Reserved
w
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
Reserved MAP
w
Reset u u u u u u u u u u u u u u 0 0
Fields
Field Function
31-2 Reserved
1-0 Select the location of the vector table:
MAP 00b - Vector Table in ROM.
01b - Vector Table in RAM.
1xb - Vector Table in Flash.

8.5.1.3 AHB Matrix priority control (AHBMATPRIO)

Offset

Register Offset
AHBMATPRIO 10h
Function

The Multilayer AHB Matrix arbitrates between masters, when they attempt to access the same matrix slave port at the same time.
Priority values are 3 = highest, 0 = lowest. When the priority is the same, the master with the lower master number is given priority.
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NOTE
Care should be taken if the value in this register is changed, improper settings can seriously degrade performance.
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
Reserved PRI_MCAN PRI_SDMA1 PRI_USB_FS Reserved PRI_PQ Reserved
w Reserved
Reset u u u u u u 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R PRI_CPUO_SB | PRI_CPUO_CB
Reserved PRI_SDMAOQ PRI_USB_FSD Reserved Reserved
W us us
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-30 Reserved
29.28 Reserved Read value is undefined, only zero should be written.
27-26 MCAN
PRI_MCAN
25-24 DMA1 controller priority.
PRI_SDMA1
23.22 USB-FS host
PRI_USB_FS
21-20 Reserved
19-18 PQ (HW Accelerator).
PRI_PQ
17-16 Reserved
15-12 Reserved

Table continues on the next page...
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Field

Function

11-10
PRI_SDMAO

DMAO controller priority.

9-8
PRI_USB_FSD

USBO-FS Device.(USBO0)

7-6

Reserved

Reserved

3-2

PRI_CPUO_SB
us

CPUO S-AHB bus.

1-0

PRI_CPUO_CB
us

CPUO C-AHB bus.

8.5.1.4 AHB Matrix priority control (AHBMATPRIO1)

Offset

Register

Offset

AHBMATPRIO1

14h

Function
Priority values are:
3 = highest,

0 = lowest

LPC553x Reference Manual, Rev. 4, 2024-11-21

Reference Manual

201 /2228



NXP Semiconductors

SYSCON
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
Reserved
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
Reserved DSP_I DSP_D Reserved
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-6 Reserved
5-4 DSP | bus
DSP_I
3.2 DSP D bus
DSP_D
1-0 Reserved

8.5.1.5 System tick calibration for non-secure part of CPUO (CPUONSTCKCAL)

Offset
Register Offset
CPUONSTCKCAL 3Ch
Function

CPUONSTCKCAL register allows software to set up a default value for the SYST_CALIB register in the System Tick Timer of
non-secure part of the CPUOQ.
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

R NORE

SKEW TENMS

w Reserved F
Reset u u u u u u 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

R

TENMS

w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields

Field Function
31-26 Reserved Read value is undefined, only zero should be written.
25 Indicates whether the device provides a reference clock to the processor:
NOREF 0Ob - Reference clock provided
1b - No reference clock provided
24 Indicates whether the TENMS value is exact:
SKEW Ob - TENMS value is exact
1b - TENMS value is inexact, or not given
23.0 Reload value for 10 ms (100 Hz) timing, subject to system clock skew errors. If the value reads as zero,
the calibration value is not known.
TENMS

8.5.1.6 NMI Source Select (NMISRC)

Offset
Register Offset
NMISRC 48h
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R|INMIEN |Reserv
w | CP- ed Reserved
Reset 0 0 u u u u u u u u u u u u u u
Bits 15 14 13 12 | 11 10 9 8 7 6 5 4 3 2 1 0
R
Reserved IRQCPUO
w Reserved Reserved
Reset u u 0 0 | 0 0 0 0 u u 0 0 0 0 0 0
Fields
Field Function
31 Write a 1 to this bit to enable the Non-Maskable Interrupt (NMI) source selected by IRQCPUO.
NMIENCPUO
30 Reserved
29-14 Reserved Read value is undefined, only zero should be written.
13-8 Reserved
7-6 Reserved Read value is undefined, only zero should be written.
5-0 The IRQ number of the interrupt that acts as the Non-Maskable Interrupt (NMI) for the CPUO, if enabled
by NMIENCPUO.
IRQCPUO

8.5.1.7 Peripheral reset

control 0 (PRESETCTRLO)

Offset
Register Offset
PRESETCTRLO 100h
Function

The PRESETCTRLO registe
clears the reset and allows t

r allows software to reset specific peripherals. Writing a zero to any assigned bit in this register
he specified peripheral to operate. Writing a one asserts the reset.
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NOTE
When modifying the PRESETCTRL registers, use the related PRESETCTRLSET and PRESETCTRLCLR
registers to avoid setting or clearing bits unintentionally.
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R R 4 |DPACO- [ADCT_ |ADCO_ MAILB RTC_ | WWD | CRCG | DMAO | GINT_ | PINT_ [GPIO3 | GPIO2
eservel
W RST | RST | RST | OX. Reserved RST |T_RST |EN_.. | _RST [ RST | RST | _R.. | R..
Reset u u u u 0 0 u u 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
R
GPIO1 [GPIOO | I0CO Reserv [FLEXS |Reserv | FMC_ | FLAS | SRAM [SRAM | SRAM [ SRAM Reserv
w| R | R |NR. |ReeV | o4 | PL. | ed | RST |HR.. | _CT.. | CT.. | CT.. |_CT. |Reserv| oq |Reserv
ed ed ed
Reset 0 0 0 u 0 u u 0 0 0 0 0 0 u 0 u
Fields
Field Function
31-30 Reserved
29 DACO reset control.
DACO_RST Ob - Block is not reset.
1b - Block is reset.
28 ADC1 reset control.
ADC1_RST Ob - Block is not reset.
1b - Block is reset.
27 ADCO reset control.
ADCO_RST Ob - Block is not reset.
1b - Block is reset.
26 Inter CPU communication Mailbox reset control.
MAILBOX_RST Ob - Block is not reset.
1b - Block is reset.
25-24 Reserved Read value is undefined, only zero should be written.
23 Real Time Clock (RTC) reset control.
RTC_RST Ob - Block is not reset.

Table continues on the next page...
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Field Function

1b - Block is reset.

22 Watchdog Timer reset control.
WWDT_RST Ob - Block is not reset.

1b - Block is reset.

21 CRCGEN reset control.
CRCGEN_RST Ob - Block is not reset.

1b - Block is reset.

20 DMADO reset control.
DMAO_RST Ob - Block is not reset.

1b - Block is reset.

19 Group interrupt (GINT) reset control.
GINT_RST Ob - Block is not reset.

1b - Block is reset.

18 Pin interrupt (PINT) reset control.
PINT_RST Ob - Block is not reset.

1b - Block is reset.

17 GPIO3 reset control.
GPIO3_RST Ob - Block is not reset.

1b - Block is reset.

16 GPIO2 reset control.
GPIO2 RST Ob - Block is not reset.

1b - Block is reset.

15 GPIO1 reset control.
GPIO1_RST Ob - Block is not reset.

1b - Block is reset.

14 GPIOO reset control.
GPIOO_RST 0b - Block is not reset.

1b - Block is reset.

13 1/0 controller reset control.
IOCON_RST 0b - Block is not reset.

1b - Block is reset.
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Field Function
12 Reserved Read value is undefined, only zero should be written.
11 Reserved
10 FLEXSPI reset control
FLEXSPI_RST Ob - Block is not reset.

1b - Block is reset.

9 Reserved
8 FMC controller reset control.
FMC_RST 0b - Block is not reset.

1b - Block is reset.

7 Flash controller reset control.
FLASH RST 0Ob - Block is not reset.

1b - Block is reset.

6 SRAM Controller 4 reset control.
SRAM_CTRL4_ Ob - Block is not reset.
RST 1b - Block is reset.
5 SRAM Controller 3 reset control.
SRAM_CTRL3_ Ob - Block is not reset.
RST 1b - Block is reset.
4 SRAM Controller 2 reset control.
SRAM_CTRL2_ Ob - Block is not reset.
RST 1b - Block is reset.
3 SRAM Controller 1 reset control.
SRAM_CTRL1_ Ob - Block is not reset.
RST 1b - Block is reset.
2 Reserved Read value is undefined, only zero should be written.
1 Reserved

Table continues on the next page...
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Field Function

0 Reserved Read value is undefined, only zero should be written.

8.5.1.8 Peripheral reset control 1 (PRESETCTRL1)

Offset
Register Offset
PRESETCTRL1 104h
Function

The PRESETCTRL1 register allows software to reset specific peripherals. Writing a zero to any assigned bit in this register
clears the reset and allows the specified peripheral to operate. Writing a one asserts the reset.

NOTE
When modifying the PRESETCTRL registers, use the related PRESETCTRLSET and PRESETCTRLCLR
registers to avoid setting or clearing bits unintentionally.

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
TIMER |TIMER |[USBO_ TIMER DMIC_ | FC7_ | FC6_ | FC5_
Reserv Reserv | 4 0 DE 2 Reserved RST | RST | RST | RST
w Reserved = — Reserved -
ed ed
Reset 0 0 u 0 0 0 0 u u 0 u 0 u 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R Fca_ | Fca_ | Fc2_ | Fet_ | Foo_ |uTicK CAN_ SCT_ |OSTIM | MRT_
w| RST | RST | RST | RST | RST | R.. Reserved RST Reserved RST | ER.. | RST
Reset 0 0 0 0 0 0 u u u 0 u u u 0 0 0
Fields
Field Function
31-30 Reserved Read value is undefined, only zero should be written.
29 Reserved Read value is undefined, only zero should be written.

Table continues on the next page...
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Field Function
28 Reserved Read value is undefined, only zero should be written.
27 Timer 1 reset control.
TIMER1_RST Ob - Block is not reset.
1b - Block is reset.
26 Timer O reset control.
TIMERO_RST Ob - Block is not reset.
1b - Block is reset.
25 USBO-FS DEV reset control.
USB0_DEV_RS Ob - Block is not reset.
T 1b - Block is reset.
24-23 Reserved Read value is undefined, only zero should be written.
22 Timer 2 reset control.
TIMER2_RST Ob - Block is not reset.
1b - Block is reset.
21-20 Reserved
19 DMIC reset control.
DMIC_RST Ob - Block is not reset.
1b - Block is reset.
18 FC7 reset control.
FC7 RST Ob - Block is not reset.
1b - Block is reset.
17 FC6 reset control.
FC6_RST Ob - Block is not reset.
1b - Block is reset.
16 FC5 reset control.
FC5_RST Ob - Block is not reset.
1b - Block is reset.
15 FC4 reset control.

Table continues on the next page...
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Field Function
FC4_RST Ob - Block is not reset.
1b - Block is reset.
14 FC3 reset control.
FC3_RST Ob - Block is not reset.
1b - Block is reset.
13 FC2 reset control.
FC2 RST 0Ob - Block is not reset.
1b - Block is reset.
12 FC1 reset control.
FC1_RST Ob - Block is not reset.
1b - Block is reset.
11 FCO reset control.
FCO_RST Ob - Block is not reset.
1b - Block is reset.
10 UTICK reset control.
UTICK_RST Ob - Block is not reset.
1b - Block is reset.
0-8 Reserved Read value is undefined, only zero should be written.
7 CAN reset control.
CAN_RST Ob - Block is not reset.
1b - Block is reset.
6-3 Reserved Read value is undefined, only zero should be written.
2 SCT reset control.
SCT_RST Ob - Block is not reset.
1b - Block is reset.
1 OS Event Timer reset control.
OSTIMER_RST Ob - Block is not reset.
1b - Block is reset.
0 MRT reset control.

Table continues on the next page...
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Field Function

MRT_RST Ob - Block is not reset.

1b - Block is reset.

8.5.1.9 Peripheral reset control 2 (PRESETCTRL2)

Offset
Register Offset
PRESETCTRL2 108h
Function

The PRESETCTRL2 register allows software to reset specific peripherals. Writing a zero to any assigned bit in this register
clears the reset and allows the specified peripheral to operate. Writing a one asserts the reset.

NOTE

When modifying the PRESETCTRL registers, use the related PRESETCTRLSET and PRESETCTRLCLR
registers to avoid setting or clearing bits unintentionally.

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R 0
HS_S | ANAC Reserv |Reserv | TIMER | TIMER |Reserv | PQ_ |Reserv |USBO_ |USBO_
w |Resev Pl.. |TRL.. [Reserv |Reserv | g ed | 4 3 ed | RST | ed [HO. |HoO..
ed ed ed
Reset u 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R 0
SYSC Reserv FREQ R p Reserv | COMP | DMA1
Reserv Reserv Seeive Reserv
w | T ed Reserved ME_... ed | _RST [ _RsST
ed ed ed
Reset u 0 0 0 u 0 0 0 0 0 0 0 0 0 0 u
Fields
Field Function
31 Reserved Read value is undefined, only zero should be written.
30-29 Reserved

Table continues on the next page...
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Field Function
28 HS SPI reset control.
HS_SPI_RST 0b - Block is not reset.
1b - Block is reset.
27 Analog control reset control.

ANACTRL_RST

Ob - Block is not reset.

1b - Block is reset.

26 Reserved Read value is undefined, only zero should be written.
25 Reserved Read value is undefined, only zero should be written.
24 Reserved
23 Reserved
22 Timer 4 reset control.
TIMER4_RST Ob - Block is not reset.
1b - Block is reset.
21 Timer 3 reset control.
TIMER3_RST Ob - Block is not reset.
1b - Block is reset.
20 Reserved
19 Power Quad reset control.
PQ_RST Ob - Block is not reset.
1b - Block is reset.
18 Reserved
17 USBO-FS Host Slave reset control.
USB0_HOSTS_ 0Ob - Block is not reset.
RST

1b - Block is reset.

Table continues on the next page...
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Field Function
16 USBO0-FS Host Master reset control.
USBO_HOSTM_ Ob - Block is not reset.
RST 1b - Block is reset.
15 SYSCTL Block reset.
SYSCTL_RST Ob - Block is not reset.

1b - Block is reset.

14 Reserved Read value is undefined, only zero should be written.
; Reserved
; Reserved Read value is undefined, only zero should be written.
; Reserved
1;9 Reserved Read value is undefined, only zero should be written.
; Frequency meter reset control.
FREQME_RST Ob - Block is not reset.

1b - Block is reset.

7-4 Reserved
3 Reserved
2 Analog comparator reset control.
COMP_RST Ob - Block is not reset.

1b - Block is reset.

1 DMA1 reset control.
DMA1_RST Ob - Block is not reset.

1b - Block is reset.

0 Reserved Read value is undefined, only zero should be written.

Table continues on the next page...
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Field Function

8.5.1.10 Peripheral reset control 3 (PRESETCTRL3)

Offset
Register Offset
PRESETCTRL3 10Ch
Function

The PRESETCTRL3 register allows software to reset specific peripherals. Writing a zero to any assigned bit in this register
clears the reset and allows the specified peripheral to operate. Writing a one asserts the reset.

NOTE
When modifying the PRESETCTRL registers, use the related PRESETCTRLSET and PRESETCTRLCLR
registers to avoid setting or clearing bits unintentionally.

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 | 19 18 17 16
R VREF_ | HSCM | HSCM
Reserved
w RST | P2_... | P1_...
Reset 0 0 0 0 0 0 0 0 0 0 0 0 | 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

R |Hscm | oPAM | oPAM [oPAM [DAC2_ [DAC1_ [FTMO_ [ AOI1_ | AOIO_ |PWM1 |PWMO |ENC1_ |ENCO_ |Reserv |Reserv | 13C0_

w | PO_.. |P2_.. |P1_.. |PO_.. [ RST | RST [ RST | RST | RST | _RST | _RST | RST | RST ed ed RST
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields

Field Function

31-19 Reserved

18 VREF reset control

VREF_RST 0Ob - Block is not reset.

1b - Block is reset.
17 HSCMP2 reset control

Table continues on the next page...
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Field Function
HSCMP2_RST Ob - Block is not reset.
1b - Block is reset.
16 HSCMP1 reset control
HSCMP1_RST Ob - Block is not reset.
1b - Block is reset.
15 HSCMPO reset control
HSCMPO_RST Ob - Block is not reset.
1b - Block is reset.
14 OPAMP?2 reset control
OPAMP2 RST Ob - Block is not reset.
1b - Block is reset.
13 OPAMP1 reset control
OPAMP1_RST 0Ob - Block is not reset.
1b - Block is reset.
12 OPAMPO reset control
OPAMPO_RST Ob - Block is not reset.
1b - Block is reset.
11 DAC2 reset control
DAC2 RST 0Ob - Block is not reset.
1b - Block is reset.
10 DAC1 reset control
DAC1 _RST Ob - Block is not reset.
1b - Block is reset.
9 FTMO reset control
FTMO_RST Ob - Block is not reset.
1b - Block is reset.
8 AOI1 reset control
AOI1_RST Ob - Block is not reset.
1b - Block is reset.
7 AOIO reset control
AOIO_RST Ob - Block is not reset.

1b - Block is reset.
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Field Function
6 PWM1 reset control
PWM1_RST 0Ob - Block is not reset.

1b - Block is reset.

5 PWMO reset control
PWMO_RST Ob - Block is not reset.

1b - Block is reset.

4 ENC1 reset control
ENC1_RST Ob - Block is not reset.

1b - Block is reset.

3 ENCO reset control
ENCO_RST Ob - Block is not reset.

1b - Block is reset.

2 Reserved
1 Reserved
0 I13C reset control
I3CO_RST Ob - Block is not reset.

1b - Block is reset.

8.5.1.11 Peripheral reset control set n (PRESETCTRLSETO - PRESETCTRLSET1)

Offset
Register Offset
PRESETCTRLSETO 120h
PRESETCTRLSET1 124h
Function

Writing a 1 to a bit position in a write-only PRESETCTRLSETNn register sets the corresponding position in PRESETCTRLn.
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w DATA
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
w DATA
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-0 Data array value
DATA

8.5.1.12 Peripheral reset control set n (PRESETCTRLSET2)

Offset
Register Offset
PRESETCTRLSET2 128h
Function

Writing a 1 to a bit position in a write-only PRESETCTRLSETNn register sets the corresponding position in PRESETCTRLn.

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w DATA
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R Reserv
w DATA_U ed DATA_L
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Field Function

31-12 Data array value
DATA_U

11 Reserved

10-0 Data array value

DATA_L

8.5.1.13 Peripheral reset control set n (PRESETCTRLSET3)

Offset
Register Offset
PRESETCTRLSET3 12Ch
Function

Writing a 1 to a bit position in a write-only PRESETCTRLSETNn register sets the corresponding position in PRESETCTRLn.

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w DATA
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
w DATA
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-0 Data array value
DATA
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8.5.1.14 Peripheral reset control clear n (PRESETCTRLCLRO - PRESETCTRLCLR1)

Offset
Register Offset
PRESETCTRLCLRO 140h
PRESETCTRLCLR1 144h
Function

Writing a 1 to a bit position in a write-only PRESETCTRLCLRn register clears the corresponding position in PRESETCTRLn.

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w DATA
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
w DATA
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-0 Data array value
DATA

8.5.1.15 Peripheral reset control clear n (PRESETCTRLCLR2)

Offset

Register Offset
PRESETCTRLCLR2 148h

Function
Writing a 1 to a bit position in a write-only PRESETCTRLCLRn register clears the corresponding position in PRESETCTRLn.
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w DATA |
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R Reserv
w DATA_U ed DATA_L
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-12 Data array value
DATA_U
11 Reserved
10-0 Data array value
DATA_L

8.5.1.16 Peripheral reset control clear n (PRESETCTRLCLR3)

Offset

Register

Offset

PRESETCTRLCLR3 14Ch

Function

Writing a 1 to a bit position in a write-only PRESETCTRLCLRn register clears the corresponding position in PRESETCTRLn.
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w DATA
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
w DATA
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-0 Data array value
DATA
8.5.1.17 Software Reset (SWR_RESET)
Offset
Register Offset
SWR_RESET 160h
Function
Write 0x5A00_0001 to generate a software_reset
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w SWR_RESET
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
w SWR_RESET
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Fields
Field Function
31-0 Write 0xX5A00_0001 to generate a software_reset.
SWR_RESET
8.5.1.18 AHB Clock control 0 (AHBCLKCTRLO)
Offset
Register Offset
AHBCLKCTRLO 200h
Function
The AHBCLKCTRLn registers enable the clocks to individual modules.
NOTE
When modifying the AHBCLKCTRL registers, use the related AHBCLKCTRLSET and AHBCLKCTRLCLR
registers to avoid setting or clearing bits unintentionally.
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R MAILB WWD |CRCG
Reserved DACO | ADC1 | ADCO RTC DMAO | GINT | PINT |GPIO3 |GPIO2
w OX Reserved T EN
Reset u u u u 0 0 u u 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
10CO FLEXS |Reserv FLAS |SRAM |SRAM |SRAM | SRAM
W GRIOT|GPIOO | [Reserv | MUX 1y ed | ™| w |cr. | ot | cr. | cr. [Resew | ROM [Resen
ed ed ed
Reset 0 0 0 u 0 u u 1 1 0 0 0 0 u 0 u
Fields
Field Function
31-30 Reserved
29 Enables the clock for DACO.
DACO 0Ob - Disable Clock.
1b - Enable Clock.

Table continues on the next page...
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Field Function
28 Enables the clock for ADC1.
ADCA 0Ob - Disable Clock.
1b - Enable Clock.
27 Enables the clock for ADCO.
ADCO 0b - Disable Clock.
1b - Enable Clock.
26 Enables the clock for the Inter CPU communication Mailbox.
MAILBOX 0b - Disable Clock.
1b - Enable Clock.
25-24 Reserved Read value is undefined, only zero should be written.
23 Enables the clock for the Real Time Clock (RTC).
RTC 0Ob - Disable Clock.
1b - Enable Clock.
22 Enables the clock for the Watchdog Timer.
WWDT 0Ob - Disable Clock.
1b - Enable Clock.
21 Enables the clock for the CRCGEN.
CRCGEN 0Ob - Disable Clock.
1b - Enable Clock.
20 Enables the clock for the DMAO.
DMAO 0b - Disable Clock.
1b - Enable Clock.
19 Enables the clock for the Group interrupt (GINT).
GINT 0b - Disable Clock.
1b - Enable Clock.
18 Enables the clock for the Pin interrupt (PINT).
PINT 0b - Disable Clock.
1b - Enable Clock.
17 Enables the clock for the GPIO3.
GPIO3 0b - Disable Clock.

1b - Enable Clock.
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Field Function
16 Enables the clock for the GPIO2.
GPI02 0Ob - Disable Clock.
1b - Enable Clock.
15 Enables the clock for the GPIO1.
GPIO1 0b - Disable Clock.
1b - Enable Clock.
14 Enables the clock for the GPIO0.
GPIO0 0Ob - Disable Clock.
1b - Enable Clock.
13 Enables the clock for the 1/0 controller.
|IOCON 0Ob - Disable Clock.
1b - Enable Clock.
12 Reserved Read value is undefined, only zero should be written.
11 Enables the clock for the Input Mux.
MUX 0b - Disable Clock.
1b - Enable Clock.
10 Enables the clock for the Flexspi.
FLEXSPI 0b - Disable Clock.
1b - Enable Clock.
9 Reserved
8 Enables the clock for the FMC controller.
EMC 0Ob - Disable Clock.
1b - Enable Clock.
7 Enables the clock for the Flash controller.
FLASH 0Ob - Disable Clock.
1b - Enable Clock.
6 Enables the clock for the SRAM Controller 4.
SRAM_CTRL4 0Ob - Disable Clock.

1b - Enable Clock.
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Field Function
5 Enables the clock for the SRAM Controller 3.
SRAM_CTRL3 0b - Disable Clock.

1b - Enable Clock.

4 Enables the clock for the SRAM Controller 2.

SRAM_CTRL2 0b - Disable Clock.
1b - Enable Clock.

3 Enables the clock for the SRAM Controller 1.

SRAM_CTRL1 0b - Disable Clock.
1b - Enable Clock.

2 Reserved Read value is undefined, only zero should be written.
1 Enables the clock for the ROM.
ROM 0Ob - Disable Clock.

1b - Enable Clock.

0 Reserved Read value is undefined, only zero should be written.

8.5.1.19 AHB Clock control 1 (AHBCLKCTRL1)

Offset
Register Offset
AHBCLKCTRLA1 204h
Function

The AHBCLKCTRLn registers enable the clocks to individual modules.

NOTE
When modifying the AHBCLKCTRL registers, use the related AHBCLKCTRLSET and AHBCLKCTRLCLR
registers to avoid setting or clearing bits unintentionally.
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
TIMER | TIMER |USBO_ TIMER
Reserv |Reserv | 4 0 DEV ) Reserved DMIC | FC7 | FC6 | FC5
w Reserved Reserved
ed ed
Reset 0 0 u 0 0 0 0 u u 0 u 0 u 0 0 0
Bits 15 14 13 12 " 10 9 8 7 6 5 4 3 2 1 0
R
OSTIM
FC4 | FC3 | FC2 | FC1 | FCO |UTICK CAN  [Reserv SCT MRT
W Reserved Reserved ER
ed
Reset 0 0 0 0 0 0 u u u 0 u u u 0 0 0
Fields
Field Function
31-30 Reserved Read value is undefined, only zero should be written.
29 Reserved Read value is undefined, only zero should be written.
28 Reserved Read value is undefined, only zero should be written.
27 Enables the clock for the CTimer 1.
TIMERA 0b - Disable Clock.
1b - Enable Clock.
26 Enables the clock for the CTimer 0.
TIMERO 0b - Disable Clock.
1b - Enable Clock.
25 Enables the clock for the USBO-FS device.
USBO_DEV 0b - Disable Clock.
1b - Enable Clock.
24-23 Reserved Read value is undefined, only zero should be written.
22 Enables the clock for the CTimer 2.
TIMER2 0Ob - Disable Clock.
1b - Enable Clock.
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Field Function
21-20 Reserved
19 Enables the clock for DMIC.
DMIC Ob - Disable Clock.
1b - Enable Clock.
18 Enables the clock for the FC7.
FC7 0Ob - Disable Clock.
1b - Enable Clock.
17 Enables the clock for the FCG6.
FC6 0Ob - Disable Clock.
1b - Enable Clock.
16 Enables the clock for the FC5.
FC5 0Ob - Disable Clock.
1b - Enable Clock.
15 Enables the clock for the FCA4.
FC4 0b - Disable Clock.
1b - Enable Clock.
14 Enables the clock for the FC3.
FC3 0b - Disable Clock.
1b - Enable Clock.
13 Enables the clock for the FC2.
FC2 0b - Disable Clock.
1b - Enable Clock.
12 Enables the clock for the FC1.
FC1 0Ob - Disable Clock.
1b - Enable Clock.
11 Enables the clock for the FCO.
FCO 0Ob - Disable Clock.
1b - Enable Clock.
10 Enables the clock for the UTICK.
UTICK Ob - Disable Clock.
1b - Enable Clock.
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Field Function

9-8 Reserved Read value is undefined, only zero should be written.
7 Enables the clock for the CAN.

CAN 0Ob - Disable Clock.

1b - Enable Clock.

6 Reserved Read value is undefined, only zero should be written.
5-3 Reserved Read value is undefined, only zero should be written.
2 Enables the clock for the SCT.
SCT Ob - Disable Clock.

1b - Enable Clock.

1 Enables the clock for the OS Event Timer.
OSTIMER 0b - Disable Clock.
1b - Enable Clock.

0 Enables the clock for the MRT.
MRT 0b - Disable Clock.
1b - Enable Clock.

8.5.1.20 AHB Clock control 2 (AHBCLKCTRLZ2)

Offset
Register Offset
AHBCLKCTRL2 208h
Function

The AHBCLKCTRLn registers enable the clocks to individual modules.

NOTE
When modifying the AHBCLKCTRL registers, use the related AHBCLKCTRLSET and AHBCLKCTRLCLR
registers to avoid setting or clearing bits unintentionally.
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R 0
HS_ | ANAL Reserv |Reserv | TIMER |TIMER [Reserv PQ Reserv [ USBO_ | USBO_
w |Resev SPI | OG_.. [Reserv |Reserv | g ed 4 3 ed ed | HO.. | HO..
ed ed ed
Reset u 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
SYSC | PMUX Reserv FREQ Reserv
W - 1 Reserv | Reserv > Reserved ME Reserved » COMP | DMA1 [Reserv
ed ed ed
Reset u 0 0 0 u 0 0 0 0 0 0 0 0 0 0 u
Fields
Field Function
31 Reserved Read value is undefined, only zero should be written.
30-29 Reserved
28 Enables the clock for the HS SPI.
HS_SPI Ob - Disable Clock.
1b - Enable Clock.
27 Enables the clock for the Analog Controller block.
ANALOG_CTR Ob - Disable Clock.
L 1b - Enable Clock.
26 Reserved Read value is undefined, only zero should be written.
25 Reserved Read value is undefined, only zero should be written.
24 Reserved
23 Reserved
22 Enables the clock for the CTimer 4.
TIMER4 0b - Disable Clock.

Table continues on the next page...
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Table continued from the previous page...
Field Function
1b - Enable Clock.
21 Enables the clock for the CTimer 3.
TIMER3 0Ob - Disable Clock.
1b - Enable Clock.
20 Reserved
19 Enables the clock for the Power Quad.
PQ 0Ob - Disable Clock.
1b - Enable Clock.
18 Reserved
17 Enables the clock for the USBO-FS Host Slave.
USB0O_HOSTS 0b - Disable Clock.
1b - Enable Clock.
16 Enables the clock for the USBO-FS Host Master.
USB0_HOSTM 0Ob - Disable Clock.
1b - Enable Clock.
15 SYSCTL block clock.
SYSCTL Ob - Disable Clock.
1b - Enable Clock.
14 Enables the clock for Peripheral Input Mux 1.
PMUX1 Ob - Disable Clock.
1b - Enable Clock.
13 Reserved
12 Reserved Read value is undefined, only zero should be written.
11 Reserved
10-9 Reserved Read value is undefined, only zero should be written.
Table continues on the next page...
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Table continued from the previous page...

Field Function
8 Enables the clock for the Frequency meter.
FREQME 0b - Disable Clock.

1b - Enable Clock.

7-4 Reserved
3 Reserved
2 Enables the clock for the Analog comparator.
COMP 0b - Disable Clock.

1b - Enable Clock.

1 Enables the clock for the DMAA1.
DMA1 0b - Disable Clock.
1b - Enable Clock.

0 Reserved Read value is undefined, only zero should be written.

8.5.1.21 AHB Clock Control 3 (AHBCLKCTRL3)

Offset
Register Offset
AHBCLKCTRL3 20Ch
Function

The AHBCLKCTRLn registers enable the clocks to individual modules.

NOTE
When modifying the AHBCLKCTRL registers, use the related AHBCLKCTRLSET and AHBCLKCTRLCLR
registers to avoid setting or clearing bits unintentionally.
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R HSCM | HSCM
Reserved VREF
w P2 P1
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R |Hscm |oPAM [oPAM |oPAM Reserv |Reserv
DAC2 | DAC1 [ FTMO | AOI1 | AOIO [PWM1 |PWMO | ENC1 | ENCO 13C0
w | PO P2 P1 PO ed ed
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-19 Reserved
18 Enables the clock for VREF.
VREF 0b - Disable Clock.
1b - Enable Clock.
17 Enables the clock for HSCMP2.
HSCMP2 0b - Disable Clock.
1b - Enable Clock.
16 Enables the clock for HSCMP1.
HSCMP1 0b - Disable Clock.
1b - Enable Clock.
15 Enables the clock for HSCMPO.
HSCMPO 0Ob - Disable Clock.
1b - Enable Clock.
14 Enables the clock for OPAMP2.
OPAMP2 Ob - Disable Clock.
1b - Enable Clock.
13 Enables the clock for OPAMP1.
OPAMP1 0b - Disable Clock.
1b - Enable Clock.
12 Enables the clock for OPAMPO.
OPAMPO 0b - Disable Clock.

Table continues on the next page...
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SYSCON

Field Function
1b - Enable Clock.
11 Enables the clock for DAC2.
DAC2 0b - Disable Clock.
1b - Enable Clock.
10 Enables the clock for DAC1.
DAC1 0b - Disable Clock.
1b - Enable Clock.
9 Enables the clock for FTMO.
FTMO 0b - Disable Clock.
1b - Enable Clock.
8 Enables the clock for AOI1.
AOI1 0b - Disable Clock.
1b - Enable Clock.
7 Enables the clock for AOIO.
AOIO 0b - Disable Clock.
1b - Enable Clock.
6 Enables the clock for PWM1.
PWMA1 Ob - Disable Clock.
1b - Enable Clock.
5 Enables the clock for PWMO.
PWMO Ob - Disable Clock.
1b - Enable Clock.
4 Enables the clock for ENC1.
ENC1 Ob - Disable Clock.
1b - Enable Clock.
3 Enables the clock for ENCO.
ENCO 0Ob - Disable Clock.
1b - Enable Clock.
2 Reserved
1 Reserved

Table continues on the next page...
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Field Function
0 Enables the clock for 13CO.
13C0O 0b - Disable Clock.
1b - Enable Clock.

8.5.1.22 AHB Clock Control Set (AHBCLKCTRLSETO - AHBCLKCTRLSET3)

Offset
Register Offset
AHBCLKCTRLSETO 220h
AHBCLKCTRLSET1 224h
AHBCLKCTRLSET2 228h
AHBCLKCTRLSET3 22Ch
Function

Writing a 1 to a bit position in a write-only AHBCLKCTRLSETNn register sets the corresponding position in AHBCLKCTRLn.

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
DATA
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
DATA
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-0 Data array value
DATA
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8.5.1.23 AHB Clock Control Clear (AHBCLKCTRLCLRO - AHBCLKCTRLCLR3)

Offset
Register Offset
AHBCLKCTRLCLRO 240h
AHBCLKCTRLCLR1 244h

AHBCLKCTRLCLR2 248h

AHBCLKCTRLCLRS3 24Ch

Function
Writing a 1 to a bit position in a write-only AHBCLKCTRLCLRn register clears the corresponding position in AHBCLKCTRLn.

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
DATA
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
DATA
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-0 Data array value
DATA

8.5.1.24 System Tick Timer for CPUO source select (SYSTICKCLKSELQ)

Offset
Register Offset
SYSTICKCLKSELO 260h
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
R
SEL
w Reserved
Reset u u u u u u u u u u u u u 1 1 1
Fields
Field Function
31-3 Reserved Read value is undefined, only zero should be written.
2-0 System Tick Timer for CPUO source select.
SEL 000b - System Tick 0 divided clock.

001b - FRO 1MHz clock.
010b - Oscillator 32 kHz clock.
011b - No clock.

100b - No clock.

101b - No clock.

110b - No clock.

111b - No clock.

8.5.1.25 Trace clock source select (TRACECLKSEL)

Offset
Register Offset
TRACECLKSEL 268h
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
R
SEL
w Reserved
Reset u u u u u u u u u u u u u 1 1 1
Fields
Field Function
31-3 Reserved Read value is undefined, only zero should be written.
2-0 Trace clock source select.
SEL 000b - Trace divided clock.

001b - FRO 1MHz clock.
010b - Oscillator 32 kHz clock.
011b - No clock.

100b - No clock.

101b - No clock.

110b - No clock.

111b - No clock.

8.5.1.26 CTimer O clock source select (CTIMERCLKSELO)

Offset
Register Offset
CTIMERCLKSELO 26Ch

LPC553x Reference Manual, Rev. 4, 2024-11-21
Reference Manual 237 [ 2228




NXP Semiconductors

SYSCON
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
SEL
w Reserved
Reset u u u u u u u u u u u u u 1 1 1
Fields
Field Function
31-3 Reserved Read value is undefined, only zero should be written.
2-0 CTimer 0 clock source select.
SEL 000b - Main clock.

001b - PLLO clock.

010b - PLL1 clock.

011b - FRO 96 MHz clock.
100b - FRO 1MHz clock.
101b - MCLK clock.

110b - Oscillator 32kHz clock.
111b - No clock.

8.5.1.27 CTimer 1 clock source select (CTIMERCLKSEL1)

Offset
Register Offset
CTIMERCLKSEL1 270h
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
SEL
w Reserved
Reset u u u u u u u u u u u u u 1 1 1
Fields
Field Function
31-3 Reserved Read value is undefined, only zero should be written.
2-0 CTimer 1 clock source select.
SEL 000b - Main clock.

001b - PLLO clock.

010b - PLL1 clock.

011b - FRO 96 MHz clock.
100b - FRO 1MHz clock.
101b - MCLK clock.

110b - Oscillator 32kHz clock.
111b - No clock.

8.5.1.28 CTimer 2 clock source select (CTIMERCLKSEL?2)

Offset
Register Offset
CTIMERCLKSEL2 274h
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
SEL
w Reserved
Reset u u u u u u u u u u u u u 1 1 1
Fields
Field Function
31-3 Reserved Read value is undefined, only zero should be written.
2-0 CTimer 2 clock source select.
SEL 000b - Main clock.

001b - PLLO clock.

010b - PLL1 clock.

011b - FRO 96 MHz clock.
100b - FRO 1MHz clock.
101b - MCLK clock.

110b - Oscillator 32kHz clock.
111b - No clock.

8.5.1.29 CTimer 3 clock source select (CTIMERCLKSELS3)

Offset
Register Offset
CTIMERCLKSEL3 278h
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
SEL
w Reserved
Reset u u u u u u u u u u u u u 1 1 1
Fields
Field Function
31-3 Reserved Read value is undefined, only zero should be written.
2-0 CTimer 3 clock source select.
SEL 000b - Main clock.

001b - PLLO clock.

010b - PLL1 clock.

011b - FRO 96 MHz clock.
100b - FRO 1MHz clock.
101b - MCLK clock.

110b - Oscillator 32kHz clock.
111b - No clock.

8.5.1.30 CTimer 4 clock source select (CTIMERCLKSEL4)

Offset
Register Offset
CTIMERCLKSEL4 27Ch
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
SEL
w Reserved
Reset u u u u u u u u u u u u u 1 1 1
Fields
Field Function
31-3 Reserved Read value is undefined, only zero should be written.
2-0 CTimer 4 clock source select.
SEL 000b - Main clock.

001b - PLLO clock.

010b - PLL1 clock.

011b - FRO 96 MHz clock.
100b - FRO 1MHz clock.
101b - MCLK clock.

110b - Oscillator 32kHz clock.
111b - No clock.

8.5.1.31 Main clock source select A (MAINCLKSELA)

Offset
Register Offset
MAINCLKSELA 280h
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
R
SEL
w Reserved
Reset u u u u u u u u u u u u u 0 0 0
Fields
Field Function
31-3 Reserved Read value is undefined, only zero should be written.
2-0 Main clock source select A
SEL 000b - FRO 12 MHz clock.

001b - CLKIN clock.

010b - FRO 1MHz clock.
011b - FRO 96 MHz clock.
100b - Reserved.

101b - Reserved.

110b - Reserved.

111b - Reserved.

8.5.1.32 Main clock source select B (MAINCLKSELB)

Offset
Register Offset
MAINCLKSELB 284h
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
SEL
w Reserved
Reset u u u u u u u u u u u u u 0 0 0
Fields
Field Function
31-3 Reserved Read value is undefined, only zero should be written.
2-0 Main clock source select B
SEL 000b - Use the source selected in MAINCLKSELA.

001b - PLLO clock.

010b - PLL1 clock.

011b - Oscillator 32 kHz clock.
100b - Reserved.

101b - Reserved.

110b - Reserved.

111b - Reserved.

8.5.1.33 CLKOUT clock source select (CLKOUTSEL)

Offset
Register Offset
CLKOUTSEL 288h

LPC553x Reference Manual, Rev. 4, 2024-11-21
Reference Manual 244 [ 2228




NXP Semiconductors

SYSCON
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
SEL
w Reserved
Reset u u u u u u u u u u u u 1 1 1 1
Fields
Field Function
31-4 Reserved Read value is undefined, only zero should be written.
3-0 CLKOUT clock source select.
SEL 0000b - Main clock.

0001b - PLLO clock.

0010b - CLKIN clock.
0011b - FRO 96 MHz clock.
0100b - FRO 1MHz clock.
0101b - PLL1 clock.

0110b - Oscillator 32kHz clock.
0111b - No clock.

1000b - Reserved.

1001b - Reserved.

1010b - Reserved.

1011b - Reserved.

1100b - No clock.

1101b - No clock.

1110b - No clock.

1111b - No clock.
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8.5.1.34 PLLO clock source select (PLLOCLKSEL)
Offset
Register Offset
PLLOCLKSEL 290h
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
SEL
w Reserved
Reset u u u u u u u u u u u u u 1 1 1
Fields
Field Function
31-3 Reserved Read value is undefined, only zero should be written.
2-0 PLLO clock source select.
SEL 000b - FRO 12 MHz clock.

001b - CLKIN clock.

010b - FRO 1MHz clock.

011b - Oscillator 32kHz clock.
100b - No clock.

101b - No clock.

110b - No clock.

111b - No clock.

8.5.1.35 PLL1 clock source select (PLL1CLKSEL)

Offset
Register Offset
PLL1CLKSEL 294h
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
R
SEL
w Reserved
Reset u u u u u u u u u u u u u 1 1 1
Fields
Field Function
31-3 Reserved Read value is undefined, only zero should be written.
2-0 PLL1 clock source select.
SEL 000b - FRO 12 MHz clock.

001b - CLKIN clock.

010b - FRO 1MHz clock.

011b - Oscillator 32kHz clock.
100b - No clock.

101b - No clock.

110b - No clock.

111b - No clock.

8.5.1.36 CAN clock source select (CANCLKSEL)

Offset
Register Offset
CANCLKSEL 2A0h
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
R
SEL
w Reserved
Reset u u u u u u u u u u u u u 1 1 1
Fields
Field Function
31-3 Reserved Read value is undefined, only zero should be written.
2-0 CAN clock source select.
SEL 000b - CAN divided clock.

001b - FRO 1MHz clock.
010b - Oscillator 32 kHz clock.
011b - No clock.

100b - No clock.

101b - No clock.

110b - No clock.

111b - No clock.

8.5.1.37 ADCO clock source select (ADCOCLKSEL)

Offset
Register Offset
ADCOCLKSEL 2A4h
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
SEL
w Reserved
Reset u u u u u u u u u u u u u 1 1 1
Fields
Field Function
31-3 Reserved Read value is undefined, only zero should be written.
2-0 ADC clock source select.
SEL 000b - Main clock.

001b - PLLO clock.

010b - FRO 96 MHz clock.
011b - Reserved.

100b - XO to ADC Clock.
101b - No clock.

110b - No clock.

111b - No clock.

8.5.1.38 FS USB clock source select (USBOCLKSEL)

Offset
Register Offset
USBOCLKSEL 2A8h
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
R
SEL
w Reserved
Reset u u u u u u u u u u u u u 1 1 1
Fields
Field Function
31-3 Reserved Read value is undefined, only zero should be written.
2-0 FS USB clock source select.
SEL 000b - Main clock.

001b - PLLO clock.

010b - No clock.

011b - FRO 96 MHz clock.
100b - No clock.

101b - PLL1 clock.

110b - No clock.

111b - No clock.

8.5.1.39 Flexcomm O clock source select for Fractional Rate Divider (FCCLKSELDO)

Offset
Register Offset
FCCLKSELO 2B0h
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
SEL
w Reserved
Reset u u u u u u u u u u u u u 1 1 1
Fields
Field Function
31-3 Reserved Read value is undefined, only zero should be written.
2-0 Flexcomm 0 clock source select for Fractional Rate Divider.
SEL 000b - Main clock.

001b - system PLL divided clock.
010b - FRO 12 MHz clock.

011b - FRO 96 MHz clock.

100b - FRO 1MHz clock.

101b - MCLK clock.

110b - Oscillator 32 kHz clock.
111b - No clock.

8.5.1.40 Flexcomm 1 clock source select for Fractional Rate Divider (FCCLKSEL1)

Offset
Register Offset
FCCLKSEL1 2B4h
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
SEL
w Reserved
Reset u u u u u u u u u u u u u 1 1 1
Fields
Field Function
31-3 Reserved Read value is undefined, only zero should be written.
2-0 Flexcomm 1 clock source select for Fractional Rate Divider.
SEL 000b - Main clock.

001b - system PLL divided clock.
010b - FRO 12 MHz clock.

011b - FRO 96 MHz clock.

100b - FRO 1MHz clock.

101b - MCLK clock.

110b - Oscillator 32 kHz clock.
111b - No clock.

8.5.1.41 Flexcomm 2 clock source select for Fractional Rate Divider (FCCLKSEL2)

Offset
Register Offset
FCCLKSEL2 2B8h
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
SEL
w Reserved
Reset u u u u u u u u u u u u u 1 1 1
Fields
Field Function
31-3 Reserved Read value is undefined, only zero should be written.
2-0 Flexcomm 2 clock source select for Fractional Rate Divider.
SEL 000b - Main clock.

001b - system PLL divided clock.
010b - FRO 12 MHz clock.

011b - FRO 96 MHz clock.

100b - FRO 1MHz clock.

101b - MCLK clock.

110b - Oscillator 32 kHz clock.
111b - No clock.

8.5.1.42 Flexcomm 3 clock source select for Fractional Rate Divider (FCCLKSEL3)

Offset
Register Offset
FCCLKSEL3 2BCh
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
SEL
w Reserved
Reset u u u u u u u u u u u u u 1 1 1
Fields
Field Function
31-3 Reserved Read value is undefined, only zero should be written.
2-0 Flexcomm 3 clock source select for Fractional Rate Divider.
SEL 000b - Main clock.

001b - system PLL divided clock.
010b - FRO 12 MHz clock.

011b - FRO 96 MHz clock.

100b - FRO 1MHz clock.

101b - MCLK clock.

110b - Oscillator 32 kHz clock.
111b - No clock.

8.5.1.43 Flexcomm 4 clock source select for Fractional Rate Divider (FCCLKSEL4)

Offset
Register Offset
FCCLKSEL4 2COh
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
SEL
w Reserved
Reset u u u u u u u u u u u u u 1 1 1
Fields
Field Function
31-3 Reserved Read value is undefined, only zero should be written.
2-0 Flexcomm 4 clock source select for Fractional Rate Divider.
SEL 000b - Main clock.

001b - system PLL divided clock.
010b - FRO 12 MHz clock.

011b - FRO 96 MHz clock.

100b - FRO 1MHz clock.

101b - MCLK clock.

110b - Oscillator 32 kHz clock.
111b - No clock.

8.5.1.44 Flexcomm 5 clock source select for Fractional Rate Divider (FCCLKSELDS5)

Offset
Register Offset
FCCLKSEL5 2C4h
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
SEL
w Reserved
Reset u u u u u u u u u u u u u 1 1 1
Fields
Field Function
31-3 Reserved Read value is undefined, only zero should be written.
2-0 Flexcomm 5 clock source select for Fractional Rate Divider.
SEL 000b - Main clock.

001b - system PLL divided clock.
010b - FRO 12 MHz clock.

011b - FRO 96 MHz clock.

100b - FRO 1MHz clock.

101b - MCLK clock.

110b - Oscillator 32 kHz clock.
111b - No clock.

8.5.1.45 Flexcomm 6 clock source select for Fractional Rate Divider (FCCLKSELG)

Offset
Register Offset
FCCLKSEL6 2Cs8h
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
SEL
w Reserved
Reset u u u u u u u u u u u u u 1 1 1
Fields
Field Function
31-3 Reserved Read value is undefined, only zero should be written.
2-0 Flexcomm 6 clock source select for Fractional Rate Divider.
SEL 000b - Main clock.

001b - system PLL divided clock.
010b - FRO 12 MHz clock.

011b - FRO 96 MHz clock.

100b - FRO 1MHz clock.

101b - MCLK clock.

110b - Oscillator 32 kHz clock.
111b - No clock.

8.5.1.46 Flexcomm 7 clock source select for Fractional Rate Divider (FCCLKSEL?7)

Offset
Register Offset
FCCLKSEL7 2CCh

LPC553x Reference Manual, Rev. 4, 2024-11-21
Reference Manual 257 [ 2228




NXP Semiconductors

SYSCON
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
SEL
w Reserved
Reset u u u u u u u u u u u u u 1 1 1
Fields
Field Function
31-3 Reserved Read value is undefined, only zero should be written.
2-0 Flexcomm 7 clock source select for Fractional Rate Divider.
SEL 000b - Main clock.

001b - system PLL divided clock.
010b - FRO 12 MHz clock.

011b - FRO 96 MHz clock.

100b - FRO 1MHz clock.

101b - MCLK clock.

110b - Oscillator 32 kHz clock.
111b - No clock.

8.5.1.47 HS SPI clock source select (HSSPICLKSEL)

Offset

Register Offset
HSSPICLKSEL 2D0h
Function

HSSPICLKSEL register select the clock source for High-Speed SPI interface.
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
R
SEL
w Reserved
Reset u u u u u u u u u u u u u 1 1 1
Fields
Field Function
31-3 Reserved Read value is undefined, only zero should be written.
2-0 HS SPI clock source select.
SEL 000b - Main clock.

001b - system PLL divided clock.
010b - FRO 12 MHz clock.

011b - FRO 96 MHz clock.

100b - FRO 1MHz clock.

101b - No clock.

110b - Oscillator 32 kHz clock.
111b - No clock.

8.5.1.48 MCLK clock source select (MCLKCLKSEL)

Offset
Register Offset
MCLKCLKSEL 2EOh
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
R
SEL
w Reserved
Reset u u u u u u u u u u u u u 1 1 1
Fields
Field Function
31-3 Reserved Read value is undefined, only zero should be written.
2-0 MCLK clock source select.
SEL 000b - FRO 96 MHz clock.

001b - PLLO clock.
010b - Reserved.
011b - Reserved.
100b - No clock.
101b - No clock.
110b - No clock.
111b - No clock.

8.5.1.49 SCTimer/PWM clock source select (SCTCLKSEL)

Offset
Register Offset
SCTCLKSEL 2F0h
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
R
SEL
w Reserved
Reset u u u u u u u u u u u u u 1 1 1
Fields
Field Function
31-3 Reserved Read value is undefined, only zero should be written.
2-0 SCTimer/PWM clock source select.
SEL 000b - Main clock.

001b - PLLO clock.

010b - CLKIN clock.

011b - FRO 96 MHz clock.
100b - PLL1 clock.

101b - MCLK clock.

110b - No clock.

111b - No clock.

8.5.1.50 System Tick Timer divider for CPUO (SYSTICKCLKDIVO)

Offset
Register Offset
SYSTICKCLKDIVO 300h
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Diagram
Bits 31 30 29 28 | 27 26 25 24 | 23 22 21 20 19 18 17 16
UNST
R
AB
HALT Reserved
RESE
w
.
Reset 0 1 0 0 | 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 | 11 10 9 8 7 6 5 4 3 2 1 0
R
Reserved DIV
w
Reset 0 0 0 0 | 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31 Divider status flag.
UNSTAB 0Ob - Divider clock is stable.
1b - Clock frequency is not stable.
30 Halts the divider counter.
HALT Ob - Divider clock is running.
1b - Divider clock is stopped.
29 Resets the divider counter.
RESET Ob - Divider is not reset.
1b - Divider is reset.
28-8 Reserved Read value is undefined, only zero should be written.
7-0 Clock divider value.
DIV The divider value = (DIV + 1).
8.5.1.51 TRACE clock divider (TRACECLKDIV)
Offset
Register Offset
TRACECLKDIV 308h
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Diagram
Bits 31 30 29 28 | 27 26 25 24 | 23 22 21 20 19 18 17 16
UNST
R
AB
HALT Reserved
RESE
w
.
Reset 0 1 0 0 | 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 | 1 10 9 8 7 6 5 4 3 2 1 0
R
Reserved DIV
w
Reset 0 0 0 0 | 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31 Divider status flag.
UNSTAB 0Ob - Divider clock is stable.
1b - Clock frequency is not stable.
30 Halts the divider counter.
HALT Ob - Divider clock is running.
1b - Divider clock is stopped.
29 Resets the divider counter.
RESET Ob - Divider is not reset.
1b - Divider is reset.
28-8 Reserved Read value is undefined, only zero should be written.
7-0 Clock divider value.
DIV The divider value = (DIV + 1).

8.5.1.52 CAN clock divider (CANCLKDIV)

Offset
Register Offset
CANCLKDIV 30Ch
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Diagram
Bits 31 30 29 28 | 27 26 25 24 | 23 22 21 20 19 18 17 16
UNST
R
AB
HALT Reserved
RESE
w
.
Reset 0 1 0 0 | 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 | 11 10 9 8 7 6 5 4 3 2 1 0
R
Reserved DIV
w
Reset 0 0 0 0 | 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31 Divider status flag.
UNSTAB 0Ob - Divider clock is stable.
1b - Clock frequency is not stable.
30 Halts the divider counter.
HALT Ob - Divider clock is running.
1b - Divider clock is stopped.
29 Resets the divider counter.
RESET Ob - Divider is not reset.
1b - Divider is reset.
28-8 Reserved Read value is undefined, only zero should be written.
7-0 Clock divider value.
DIV The divider value = (DIV + 1).
8.5.1.53 Fractional rate divider for flexcomm n (FRGCTRLO - FRGCTRL7)
Offset
Forn=0to 7:
Register Offset
FRGCTRLnN 320h + (n x 4h)
Function
Frequency output = (Frequency of clock selected via FCCLKSELN) / (1 + MULT / DIV)
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
MULT DIV
w
Reset 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1
Fields
Field Function
31-16 Reserved Read value is undefined, only zero should be written.
15-8 Numerator of the fractional rate divider.
MULT
7-0 Denominator of the fractional rate divider.
DIV The divider value = (DIV + 1).
8.5.1.54 System clock divider (AHBCLKDIV)
Offset
Register Offset
AHBCLKDIV 380h
Diagram
Bits 31 30 29 28 | 27 26 25 24 23 22 21 20 19 18 17 16
UNST
R
AB
HALT Reserved
RESE
w
T
Reset 0 0 0 0 | 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 | 11 10 9 8 7 6 5 4 3 2 1 0
R
Reserved DIV
w
Reset 0 0 0 0 | 0 0 0 0 0 0 0 0 0 0 0 0
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Fields
Field Function
31 Divider status flag.
UNSTAB 0Ob - Divider clock is stable.
1b - Clock frequency is not stable.
30 Halts the divider counter.
HALT Ob - Divider clock is running.
1b - Divider clock is stopped.
29 Resets the divider counter.
RESET Ob - Divider is not reset.
1b - Divider is reset.
28-8 Reserved Read value is undefined, only zero should be written.
7-0 Clock divider value.
DIV The divider value = (DIV + 1).
8.5.1.55 CLKOUT clock divider (CLKOUTDIV)
Offset
Register Offset
CLKOUTDIV 384h
Diagram
Bits 31 30 29 28 | 27 26 25 24 | 23 22 21 20 19 18 17 16
UNST
R
AB
HALT Reserved
RESE
w
.
Reset 0 1 0 0 | 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 | 11 10 9 8 7 6 5 4 3 2 1 0
R
Reserved DIV
w
Reset 0 0 0 0 | 0 0 0 0 0 0 0 0 0 0 0 0
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Fields
Field Function
31 Divider status flag.
UNSTAB 0Ob - Divider clock is stable.
1b - Clock frequency is not stable.
30 Halts the divider counter.
HALT Ob - Divider clock is running.
1b - Divider clock is stopped.
29 Resets the divider counter.
RESET Ob - Divider is not reset.
1b - Divider is reset.
28-8 Reserved Read value is undefined, only zero should be written.
7-0 Clock divider value.
DIV The divider value = (DIV + 1).
8.5.1.56 FRO_HF (96MHz) clock divider (FROHFDIV)
Offset
Register Offset
FROHFDIV 388h
Diagram
Bits 31 30 29 28 | 27 26 25 24 | 23 22 21 20 19 18 17 16
UNST
R
AB
HALT Reserved
RESE
w
.
Reset 0 1 0 0 | 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 | 11 10 9 8 7 6 5 4 3 2 1 0
R
Reserved DIV
w
Reset 0 0 0 0 | 0 0 0 0 0 0 0 0 0 0 0 0
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Fields
Field Function
31 Divider status flag.
UNSTAB 0Ob - Divider clock is stable.
1b - Clock frequency is not stable.
30 Halts the divider counter.
HALT Ob - Divider clock is running.
1b - Divider clock is stopped.
29 Resets the divider counter.
RESET Ob - Divider is not reset.
1b - Divider is reset.
28-8 Reserved Read value is undefined, only zero should be written.
7-0 Clock divider value.
DIV The divider value = (DIV + 1).
8.5.1.57 WDT clock divider (WDTCLKDIV)
Offset
Register Offset
WDTCLKDIV 38Ch
Diagram
Bits 31 30 29 28 | 27 26 25 24 | 23 22 21 20 19 18 17 16
UNST
R
AB
HALT Reserved
RESE
w
.
Reset 0 1 0 u | u u u u | u u u u u u u u
Bits 15 14 13 12 | 11 10 9 8 | 7 6 5 4 3 2 1 0
R
Reserved DIV
w
Reset u u u u | u u u u | u u 0 0 0 0 0 0
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Fields
Field Function
31 Divider status flag.
UNSTAB 0Ob - Divider clock is stable.
1b - Clock frequency is not stable.
30 Halts the divider counter.
HALT Ob - Divider clock is running.
1b - Divider clock is stopped.
29 Resets the divider counter.
RESET Ob - Divider is not reset.
1b - Divider is reset.
28-6 Reserved Read value is undefined, only zero should be written.
5-0 Clock divider value.
DIV The divider value = (DIV + 1).
8.5.1.568 ADCO clock divider (ADCOCLKDIV)
Offset
Register Offset
ADCOCLKDIV 394h
Diagram
Bits 31 30 29 28 | 27 26 25 24 | 23 22 21 20 19 18 17 16
UNST
R
AB
HALT Reserved
RESE
w
.
Reset 0 1 0 u | u u u u | u u u u u u u u
Bits 15 14 13 12 | 11 10 9 8 | 7 6 5 4 3 2 1 0
R
Reserved DIV
w
Reset u u u u | u u u u | u u u u u 0 0 0
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Fields
Field Function
31 Divider status flag.
UNSTAB 0Ob - Divider clock is stable.
1b - Clock frequency is not stable.
30 Halts the divider counter.
HALT Ob - Divider clock is running.
1b - Divider clock is stopped.
29 Resets the divider counter.
RESET Ob - Divider is not reset.
1b - Divider is reset.
28-3 Reserved Read value is undefined, only zero should be written.
2-0 Clock divider value.
DIV The divider value = (DIV + 1).
8.5.1.59 USBO-FS Clock divider (USBOCLKDIV)
Offset
Register Offset
USBOCLKDIV 398h
Diagram
Bits 31 30 29 28 | 27 26 25 24 | 23 22 21 20 19 18 17 16
UNST
R
AB
HALT Reserved
RESE
w
.
Reset 0 1 0 0 | 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 | 11 10 9 8 7 6 5 4 3 2 1 0
R
Reserved DIV
w
Reset 0 0 0 0 | 0 0 0 0 0 0 0 0 0 0 0 0
LPC553x Reference Manual, Rev. 4, 2024-11-21
270 /2228

Reference Manual



NXP Semiconductors

Fields
Field Function
31 Divider status flag.
UNSTAB 0Ob - Divider clock is stable.
1b - Clock frequency is not stable.
30 Halts the divider counter.
HALT Ob - Divider clock is running.
1b - Divider clock is stopped.
29 Resets the divider counter.
RESET Ob - Divider is not reset.
1b - Divider is reset.
28-8 Reserved Read value is undefined, only zero should be written.
7-0 Clock divider value.
DIV The divider value = (DIV + 1).

8.5.1.60 12S MCLK clock divider (MCLKDIV)

Offset
Register Offset
MCLKDIV 3ACh
Diagram
Bits 31 30 29 28 | 27 26 25 24 | 23 22
UNST
R
AB
HALT Reserved
RESE
w
.
Reset 0 1 0 0 | 0 0 0 0 0 0
Bits 15 14 13 12 | 1 10 9 8 7 6
R
Reserved
w
Reset 0 0 0 0 | 0 0 0 0 0 0
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Fields
Field Function
31 Divider status flag.
UNSTAB 0Ob - Divider clock is stable.
1b - Clock frequency is not stable.
30 Halts the divider counter.
HALT Ob - Divider clock is running.
1b - Divider clock is stopped.
29 Resets the divider counter.
RESET Ob - Divider is not reset.
1b - Divider is reset.
28-8 Reserved Read value is undefined, only zero should be written.
7-0 Clock divider value.
DIV The divider value = (DIV + 1).
8.5.1.61 SCT/PWM clock divider (SCTCLKDIV)
Offset
Register Offset
SCTCLKDIV 3B4h
Diagram
Bits 31 30 29 28 | 27 26 25 24 | 23 22 21 20 19 18 17 16
UNST
R
AB
HALT Reserved
RESE
w
.
Reset 0 1 0 0 | 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 | 11 10 9 8 7 6 5 4 3 2 1 0
R
Reserved DIV
w
Reset 0 0 0 0 | 0 0 0 0 0 0 0 0 0 0 0 0
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Fields
Field Function
31 Divider status flag.
UNSTAB 0Ob - Divider clock is stable.
1b - Clock frequency is not stable.
30 Halts the divider counter.
HALT Ob - Divider clock is running.
1b - Divider clock is stopped.
29 Resets the divider counter.
RESET Ob - Divider is not reset.
1b - Divider is reset.
28-8 Reserved Read value is undefined, only zero should be written.
7-0 Clock divider value.
DIV The divider value = (DIV + 1).
8.5.1.62 PLL clock divider (PLLCLKDIV)
Offset
Register Offset
PLLCLKDIV 3C4h
Diagram
Bits 31 30 29 28 | 27 26 25 24 | 23 22 21 20 19 18 17 16
UNST
R
AB
HALT Reserved
RESE
w
.
Reset 0 1 0 0 | 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 | 11 10 9 8 7 6 5 4 3 2 1 0
R
Reserved DIV
w
Reset 0 0 0 0 | 0 0 0 0 0 0 0 0 0 0 0 0
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Fields
Field Function
31 Divider status flag.
UNSTAB 0Ob - Divider clock is stable.
1b - Clock frequency is not stable.
30 Halts the divider counter.
HALT Ob - Divider clock is running.
1b - Divider clock is stopped.
29 Resets the divider counter.
RESET Ob - Divider is not reset.
1b - Divider is reset.
28-8 Reserved Read value is undefined, only zero should be written.
7-0 Clock divider value.
DIV The divider value = (DIV + 1).
8.5.1.63 CTimer a clock divider (CTIMEROCLKDIV - CTIMER4CLKDIV)
Offset
Register Offset
CTIMEROCLKDIV 3D0h
CTIMER1CLKDIV 3D4h
CTIMER2CLKDIV 3D8h
CTIMER3CLKDIV 3DCh
CTIMERA4CLKDIV 3EOh
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R | UNsT RESE
HALT Reserved
w | AB T
Reset 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
Reserved DIV
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Fields
Field Function
31 Divider status flag
UNSTAB 0Ob - Stable divider clock.
1b - Unstable clock frequency.
30 Halts the divider counter
HALT Ob - Divider clock is running.
1b - Divider clock has stopped.
29 Resets the divider counter
RESET Ob - Divider is not reset
1b - Divider is reset
28-8 Reserved
7-0 Clock divider value
DIV The divider value = (DIV + 1)
8.5.1.64 Clock configuration unlock (CLKUNLOCK)
Offset
Register Offset
CLKUNLOCK 3FCh
Function
This register controls access to clock select and divider configuration registers.
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
UNLOCK
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
UNLOCK
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Fields
Field Function
31-0 Control clock configuration registers access (for example, xxxDIV, xxxSEL).
UNLOCK 0000_0000_0000_0000_0000_0000_0000_0000b - All hardware clock configruration are freeze.

0000_0000_0000_0000_0000_0000_0000_0001b - Update all clock configuration.

8.5.1.65 FMC configuration (FMCCR)

Offset
Register Offset
FMCCR 400h
Function

This register controls FMC configuration. Depending on the system clock frequency, access to the flash memory can be
configured with various access times by writing to the FMCCR register.

It is recommended to use the power API to configure device operation in order to achieve lower power operation.

Enabling buffering, acceleration, and prefetch will substantially improve performance. Buffering saves power by allowing
previously accessed information to be reused without a flash read. Acceleration saves power by reducing CPU stalls. Prefetch
typically has a small power cost due to some flash reads being performed that ultimately are not needed.

Remark: Improper setting of this register may result in incorrect operation of the flash memory.

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
Reserved CLKDIV Reserved ECCABORTEN Reserved
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
R PREF | PREF | ACCE
FLASHTIM Reserved DATACFG FETCHCFG
W OVR EN L
Reset 0 0 1 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Fields
Field Function
31-28 Reserved
Table continues on the next page...
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Field Function
27-26 CLKDIV; default value is 00.
CLKDIV 00b - 1 division
01b - 2 division
10b - 3 division
11b - 4 division
25-22 Reserved
21-20 ECC error abort enable

ECCABORTEN | 10 - disable

others - enable; default value is 1

19-16 Reserved

15-12 Flash memory access time.
FLASHTIM The number of system clocks used for flash accesses is equal to FLASHTIM +1.
0000b - 1 system clock flash access time (for system clock rates up to 11 MHz).
0001b - 2 system clocks flash access time (for system clock rates up to 22 MHz).
0010b - 3 system clocks flash access time (for system clock rates up to 33 MHz).
0011b - 4 system clocks flash access time (for system clock rates up to 44 MHz).
0100b - 5 system clocks flash access time (for system clock rates up to 55 MHz).
0101b - 6 system clocks flash access time (for system clock rates up to 66 MHz).
0110b - 7 system clocks flash access time (for system clock rates up to 77 MHz).
0111b - 8 system clocks flash access time (for system clock rates up to 88 MHz).
1000b - 9 system clocks flash access time (for system clock rates up to 100 MHz).
1001b - 10 system clocks flash access time (for system clock rates up to 115 MHz).

1010b - 11 system clocks flash access time (for system clock rates up to 130 MHz).

1011b - 12 system clocks flash access time (for system clock rates up to 150 MHz).

11-7 Reserved

6 Prefetch override.

PREFOVR This bit only applies when PREFEN = 1 and a buffered instruction is completing for which the next flash
line is not already buffered or being prefetched.

Table continues on the next page...

LPC553x Reference Manual, Rev. 4, 2024-11-21
Reference Manual 277 [ 2228




NXP Semiconductors

SYSCON

Table continued from the previous page...

Field Function

0b - Any previously initiated prefetch will be completed.

1b - Any previously initiated prefetch will be aborted, and the next flash line following the current
execution address will be prefetched if not already buffered.

5 Prefetch enable.
PREFEN The prefetch bit must be disabled before executing any flash programming/erasing and flash controller
commands

0b - No instruction prefetch is performed.

1b - Instruction prefetch is enabled. If the FETCHCFG field is not 0, the next flash line following
the current execution address is automatically prefetched if it is not already buffered.

4 Acceleration enable.

ACCEL 0b - Flash acceleration is disabled. Every flash read (including those fulfilled from a buffer) takes
FLASHTIM + 1 system clocks. This allows more determinism at a cost of performance.

1b - Flash acceleration is enabled. Performance is enhanced, dependent on other FMCCR
settings.

3-2 Data read configuration.
DATACFG This field determines how flash accelerator buffers are used for data accesses.

00b - Data accesses from flash are not buffered. Every data access from the CPU results in a
read of the flash memory.

01b - One buffer is used for all data accesses.

10b - All buffers can be used for data accesses.

1-0 Instruction fetch configuration.
FETCHCFG | This field determines how flash accelerator buffers are used for instruction fetches.

00b - Instruction fetches from flash are not buffered. Every fetch request from the CPU results in
a read of the flash memory. This setting may use significantly more power than when buffering is
enabled.

01b - One buffer is used for all instruction fetches.

10b - All buffers may be used for instruction fetches.

8.5.1.66 ROM wait state (ROMCR)

Offset
Register Offset
ROMCR 404h
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
Reserved
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R ROM_
Reserved
W WAIT
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-1 Reserved
0 ROM waiting Arm core and other masters.
ROM_WAIT
8.5.1.67 USBO-FS need clock control (USBONEEDCLKCTRL)
Offset
Register Offset
USBONEEDCLKCTRL 40Ch
Diagram
Bits 31 30 29 28 27 26 25 24 | 23 22 21 20 | 19 18 17 16
R
w Reserved
Reset u u u u u u u u u u u u | u u u u
Bits 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
R
POL_F |AP_FS |POL_F |AP_FS
W Reserved Reserv (s . | H. | s.. | _p.
ed
Reset u u u u u u u u | u u u 0 0 0 0 0
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Fields
Field Function
31-5 Reserved Read value is undefined, only zero should be written.
4 Reserved Read value is undefined, only zero should be written.
3 USBO-FS Host USBO_NEEDCLK polarity for triggering the USBO-FS wake-up interrupt:.
POL_FS_HOST 0b - Falling edge of device USBO_NEEDCLK triggers wake-up.
_NEEDCLK 1b - Rising edge of device USBO_NEEDCLK triggers wake-up.
2 USBO-FS Host USBO_NEEDCLK signal control:.
AP_FS HOST_ Ob - Under hardware control.
NEEDCLK 1b - Forced high.
1 USBO-FS Device USBO_NEEDCLK polarity for triggering the USB0-FS wake-up interrupt:.
POL_FS_DEV._ 0b - Falling edge of device USBO_NEEDCLK triggers wake-up.
NEEDCLK 1b - Rising edge of device USBO_NEEDCLK triggers wake-up.
0 USBO-FS Device USBO_NEEDCLK signal control:.
AP_FS DEV_N 0b - Under hardware control.
EEDCLK 1b - Forced high.
8.5.1.68 USBO-FS need clock status (USBONEEDCLKSTAT)
Offset
Register Offset
USBONEEDCLKSTAT 410h
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 | 19 18 17 16
R
W Reserved
Reset u u u u u u u u u u u u | u u u u
Bits 15 14 13 12 11 10 9 8 7 6 5 4 | 3 2 1 0
R HOST_ [DEV_N
NE.. | EE..
w Reserved
Reset u u u u u u u u u u u u | u u 0 0
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Fields
Field Function
31-2 Reserved Read value is undefined, only zero should be written.
1 USBO-FS Host USBO_NEEDCLK signal status:.
HOST _NEEDC Ob - USBO-FS Host clock is low.
LK 1b - USBO-FS Host clock is high.
0 USBO-FS Device USBO_NEEDCLK signal status:.
DEV_NEEDCL Ob - USBO-FS Device clock is low.
K 1b - USBO-FS Device clock is high.
8.5.1.69 FMC flush control (FMCFLUSH)
Offset
Register Offset
FMCFLUSH 41Ch
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
w Reserved FLUSH
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-1 Reserved
0 Flush control
FLUSH 0b - No action.
1b - Flush the FMC buffer contents.
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8.5.1.70 MCLK control (MCLKIO)
Offset
Register Offset
MCLKIO 420h

Diagram
Bits 31 30 29 28 27 26 25 24 23 16

R

w Reserved
Reset u u u u u u u u u u
Bits 15 14 13 12 11 10 9 8 7 0

R MCLKI

W Reserved 0
Reset u u u u u u u u u 0
Fields

Field Function
31-1 Reserved
0 MCLK control.
MCLKIO 0Ob - input mode.
1b - output mode.

8.5.1.71 ADCH1 clock source select (ADC1CLKSEL)

Offset
Register Offset
ADC1CLKSEL 464h
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
SEL
w Reserved
Reset u u u u u u u u u u u u u 1 1 1
Fields
Field Function
31-3 Reserved Read value is undefined, only zero should be written.
2-0 ADC clock source select.
SEL 000b - Main clock.

001b - PLLO clock.

010b - FRO 96 MHz clock.
011b - Reserved.

100b - XO to ADC clock.
101b - No clock.

110b - No clock.

111b - No clock.

8.5.1.72 ADC1 clock divider (ADC1CLKDIV)

Offset
Register Offset
ADC1CLKDIV 468h
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Diagram
Bits 31 30 29 28 | 27 26 25 24 | 23 22 21 20 19 18 17 16
UNST
R
AB
HALT Reserved
RESE
w
.
Reset 0 1 0 u | u u u u | u u u u u u u u
Bits 15 14 13 12 | 1 10 9 8 | 7 6 5 4 3 2 1 0
R
Reserved DIV
w
Reset u u u u | u u u u | u u u u u 0 0 0
Fields
Field Function
31 Divider status flag.
UNSTAB 0Ob - Divider clock is stable.
1b - Clock frequency is not stable.
30 Halts the divider counter.
HALT Ob - Divider clock is running.
1b - Divider clock is stopped.
29 Resets the divider counter.
RESET Ob - Divider is not reset.
1b - Divider is reset.
28-3 Reserved Read value is undefined, only zero should be written.
2-0 Clock divider value.
DIV

8.5.1.73 Control RAM interleave integration (RAM_INTERLEAVE)

Offset
Register Offset
RAM_INTERLEAVE 470h
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
Reserved
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R INTER
Reserved
W LE...
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-1 Reserved
0 Control RAM access for RAM_02 and RAM_03.
INTERLEAVE 0b - RAM access to RAM_02 and RAM_03 is consecutive.
1b - RAM access to RAM_02 and RAM_03 is interleaved.
8.5.1.74 DACN functional clock selection (DACOCLKSEL - DAC2CLKSEL)
Offset
Register Offset
DACOCLKSEL 490h
DAC1CLKSEL 498h
DAC2CLKSEL 4A0h
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
Reserved
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
Reserved SEL
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1

LPC553x Reference Manual, Rev. 4, 2024-11-21

Reference Manual

285 /2228



NXP Semiconductors

SYSCON
Fields
Field Function
31-3 Reserved Read value is undefined, only zero should be written.
2-0 DAC clock source select.
SEL 000b - Main clock.
001b - PLLO clock.
010b - No clock.
011b - FRO_HF.
100b - FRO_12M.
101b - PLL1 clock.
110b - FRO_1M.
111b - No clock.
8.5.1.75 DACN functional clock divider (DACOCLKDIV - DAC2CLKDIV)
Offset
Register Offset
DACOCLKDIV 494h
DAC1CLKDIV 49Ch
DAC2CLKDIV 4A4h
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R [ UNST
e PN Reserved
w RESE
T
Reset 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
Reserved DIV
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Fields
Field Function
31 Divider status flag.
UNSTAB 0Ob - Divider clock is stable.
1b - Clock frequency is not stable.
30 Halts the divider counter.
HALT Ob - Divider clock is running.
1b - Divider clock is stopped.
29 Resets the divider counter.
RESET Ob - Divider is not reset.
1b - Divider is reset.
28-3 Reserved Read value is undefined, only zero should be written.
2-0 Clock divider value.
DIV The divider value = (DIV + 1).
8.5.1.76 FLEXSPI clock selection (FLEXSPICLKSEL)
Offset
Register Offset
FLEXSPICLKSEL 4A8h
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
Reserved
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
Reserved SEL
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1
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Fields
Field Function
31-4 Reserved
3-0 Flexspi clock select
SEL 0000b - Main clock

0001b - PLLO clock
0010b - No clock
0011b - FRO_HF
0100b - No clock
0101b - PLL1 clock
0110b - No clock
0111b - No clock
1000b - No clock
1001b - No clock
1010b - No clock
1011b - No clock
1100b - No clock
1101b - No clock
1110b - No clock
1111b - No clock

8.5.1.77 FLEXSPI clock divider (FLEXSPICLKDIV)

Offset
Register Offset
FLEXSPICLKDIV 4ACh
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Diagram
Bits 31 30 29 28 | 27 26 25 24 | 23 22 21 20 19 18 17 16
UNST
R
AB
HALT Reserved
RESE
w
.
Reset 0 1 0 0 | 0 0 0 0 | 0 0 0 0 0 0 0 0
Bits 15 14 13 12 | 1 10 9 8 | 7 6 5 4 3 2 1 0
R
Reserved DIV
w
Reset 0 0 0 0 | 0 0 0 0 | 0 0 0 0 0 0 0 0
Fields
Field Function
31 Divider status flag.
UNSTAB 0Ob - Divider clock is stable.
1b - Clock frequency is not stable.
30 Halts the divider counter.
HALT Ob - Divider clock is running.
1b - Divider clock is stopped.
29 Resets the divider counter.
RESET Ob - Divider is not reset.
1b - Divider is reset.
28-3 Reserved Read value is undefined, only zero should be written.
2-0 Clock divider value.
DIV The divider value = (DIV + 1).

8.5.1.78 Enable protection (CDPA_ENABLE)

Offset
Register Offset
CDPA_ENABLE 4B0h
Function

This register along with CDPA_ENABLE_DP provides the enable and register write lock control as defined in the table below.
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This register is writable only when CDPA_WRITE_EN is true. This register provides protection from intentional or unintentional
modifications once the device is in field. It can be used to store data or can also be used as a second bootloader. To implement
this feature at a certain location in the flash memory, the user can manipulate the CDPA_CONFIG bit fields, located at location
0x3E28C, in the CMPA region. The values provided in these bit fields are copied to SYSCON registers (CDPA_ENABLE,

CDPA_ENABLE_DP, and CDPA_CONFIG) by the ROM.

CDPA_ENABLE is a part of the CDPA feature which allows the user to define an area between 0x0 and 0x3dc00 in the internal
flash memory to protect it from erase and write access.

The area 0x0 and 0x3dc00 can be defined by user in internal flash memory to protect from erase and write access.

CDPA_ENABLE (1:0) CDPA_ENABLE_DP (1:0) CDPA Protection Status CDPA_ENABLE Reg
Writability
10 10 CDPA unprotected Writable
(CDPA Erase/Program/Read
functions available)
01 10 CDPA protected (CDPA Writable
Read only function)
don't care 1="10" CDPA protected (CDPA Write locked
Read only function)
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
Reserved
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
Reserved CDPA_ENABLE
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-2 Reserved
1-0 Enable control
CDPA_ENABLE | The default values of this field is set to Ox2 after reset.

LPC553x Reference Man

ual, Rev. 4, 2024-11-21

Reference Manual

290 /2228



NXP Semiconductors

SYSCON
8.5.1.79 Enable protection duplicate (CDPA_ENABLE_DP)
Offset
Register Offset
CDPA_ENABLE_DP 4B4h
Function
This register along with CDPA_ENABLE_DP provides the enable and register write lock control.
This register is writable only when CDPA_WRITE_EN is true.
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
Reserved
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R CDPA_ENABLE
Reserved
w _DP
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-2 Reserved
1-0 Enable control
CDPA_ENABLE | The default values of this field is set to 0x2 after reset.
_DP

8.5.1.80 CDPA base address (CDPA_CONFIG)

Offset
Register Offset
CDPA_CONFIG 4B8h
Function

This register is writable only when CDPA_WRITE_EN is true.

This register sets the CDPA start page address and the size (number of pages).
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
Reserved CDPA_SIZE
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
Reserved CDPA_START_PAGE
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-25 Reserved
24-16 Specifies the size of CDPA in number of pages.
CDPA_SIZE | The default values of this field is set 0x00 after reset. The flash page size for LPC553x devices is set to
512 bytes.
15-9 Reserved
8-0 Specifies the starting page number of CDPA.

CDPA_START_ | The default values of this field is set 0x00 after reset.
PAGE

8.5.1.81 Flash hiding lockout address (FLASH_HIDING_LOCKOUT_ADDR)

Offset

Register Offset
FLASH_HIDING_LOCKO | 4DOh
UT_ADDR

Function

The register hides a flash area by disallowing the read operation on that area or on an area that includes a part of the flash
hiding area.

User can use this flash hiding feature to hide data. The flash area where this feature would be implemented should not
accommodate the user application, otherwise the application will run into a hard fault because of the inability to read that area. The

enabling and disabling of the flash hiding feature can be done by manipulating the FLASH_HIDING_LOCKOUT_ADDR register
of the SYSCON registers.
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
flash_hiding_lockout_addr
w
Reset 0 0 1 1 1 1 0 0 1 1 0 0 0 0 1 1
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
flash_hiding_lockout_addr
w
Reset 0 1 0 1 1 0 1 0 1 0 1 0 0 1 0 1
Fields
Field Function
31-0 while flash hiding is disabled, register write is locked.
flash_hiding_loc
kout_addr
8.5.1.82 Flash hiding base address (FLASH_HIDING_BASE_ADDR)
Offset
Register Offset
FLASH_HIDING_BASE_ | 4D4h
ADDR
Function
The register allows setting of the base address for the region where the user wants to implement this feature.
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R flash_hiding_ba.
Reserved
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
flash_hiding_base_addr
w
Reset 1 1 1 1 1 1 1 1
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Fields
Field Function
31-18 Reserved
17-0 Base address for flash hiding

flash_hiding_ba | For AHB port it is byte alignment and for APB port (flash IP read command), it is flash-word alignment
se_addr (128b/16B).The 4 LSB bit ignored.

NOTE
Always program the FLASH_HIDING_BASE_ADDR register to flash word boundaries.
Otherwise, there is a risk of exposing data on the APB bus.

8.5.1.83 Flash hiding base DP address (FLASH_HIDING_BASE_DP_ADDR)

Offset

Register Offset
FLASH_HIDING_BASE_ |4D8h
DP_ADDR

Function

Both registers, FLASH_HIDING_BASE_ADDR and FLASH_HIDING_BASE_DP_ADDR needs to be filled with same value.

They provide added protection against intentional tampering of this register or glitches, since both of them needs to have same
value in order for flash hiding function properly.

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R flash_hiding_ba.
Reserved
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
flash_hiding_base_addr
w
Reset 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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Fields
Field Function
31-18 Reserved
17-0 Base address for flash hiding

flash_hiding_ba | For AHB port it is byte alignment and for APB port (flash IP read command), it is flash-word alignment
se_addr (128b/16B).The 4 LSB bit ignored.

NOTE
Always program the FLASH_HIDING_BASE_DP_ADDR register to flash word boundaries.
Otherwise, there is a risk of exposing data on the APB bus.

8.5.1.84 Hiding size address (FLASH_HIDING_SIZE_ADDR)

Offset

Register Offset
FLASH_HIDING_SIZE_A | 4DCh
DDR

Function

This register allows setting of the size address for the region where the user wants to implement flash hiding. This value is the
offset size added to the base register.

NOTE
For example, if the base address register is set to 0x20000 and the size address register is set to 0x800. The flash
hiding area will be until 0x20800 (0x20000 + 0x800).

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R flash_hiding_si..
Reserved
W
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
flash_hiding_size_addr
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Fields
Field Function
31-18 Reserved
17-0 Size address for flash hiding

flash_hiding_siz | For AHB port it is byte alignment and for APB port (flash IP read command), it is flash-word alignment
e_addr (128b/16B).The 4 LSB bit ignored.

NOTE
Always program the FLASH_HIDING_SIZE_ADDR register to flash word boundaries.
Otherwise, there is a risk of exposing data on the APB bus.

8.5.1.85 Hiding size DP address (FLASH_HIDING_SIZE_DP_ADDR)

Offset

Register Offset
FLASH_HIDING_SIZE_D | 4EOh
P_ADDR

Function

Both the registers, FLASH_HIDING_SIZE_ADDR and FLASH_HIDING_SIZE_DP_ADDR needs to be filled with same value.

They provide added protection against intentional tampering of this register or glitches, since both of them needs to have same
value in order for flash hiding function properly.

Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R flash_hiding_si..
Reserved
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
flash_hiding_size_dp_addr
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-18 Reserved

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

Field Function

17-0 Size address for flash hiding

flash_hiding_siz | For AHB port it is byte alignment and for APB port (flash IP read command), it is flash-word alignment
e_dp_addr (128b/16B).The 4 LSB bit ignored.

NOTE
Always program the FLASH_HIDING_SIZE_DP_ADDR register to flash word boundaries.
Otherwise, there is a risk of exposing data on the APB bus.

8.5.1.86 PLL clock divider clock selection (PLLCLKDIVSEL)

Offset
Register Offset
PLLCLKDIVSEL 52Ch
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
Reserved
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
Reserved SEL
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
Fields
Field Function
31-3 Reserved
2-0 Flexspi clock select
SEL 000b - PLLO clock
001b - PLL1 clock
010b - No clock

Table continues on the next page...
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Table continued from the previous page...
Field Function
011b - No clock
100b - No clock
101b - No clock
110b - No clock
111b - No clock
8.5.1.87 13C functional clock selection (I3CFCLKSEL)
Offset
Register Offset
ISCFCLKSEL 530h
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
Reserved
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
Reserved SEL
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
Fields
Field Function
31-3 Reserved
2.0 I3C clock select
SEL 000b - Main clock

001b - FRO_HF_DIV
010b - No clock
011b - No clock

Table continues on the next page...
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Table continued from the previous page...
Field Function
100b - No clock
101b - No clock
110b - No clock
111b - No clock
8.5.1.88 I3C FCLK_STC clock selection (I3CFCLKSTCSEL)
Offset
Register Offset
ISCFCLKSTCSEL 534h
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
Reserved
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
Reserved SEL
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
Fields
Field Function
31-3 Reserved
2-0 I3C FCLK_STC clock select
SEL 000b - I3CFCLK
001b - FRO_1M

010b - No clock
011b - No clock
100b - No clock

Table continues on the next page...
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Table continued from the previous page...
Field Function
101b - No clock
110b - No clock
111b - No clock
8.5.1.89 I13C FCLK_STC clock divider (I3CFCLKSTCDIV)
Offset
Register Offset
I3CFCLKSTCDIV 538h
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
UNST
R
AB
HALT Reserved
RESE
w
-
Reset 0 1 0 0 | 0 0 0 0 | 0 0 0 0 0 0 0 0
Bits 15 14 13 12 | 1 10 9 8 | 7 6 5 4 3 2 1 0
R
Reserved DIV
w
Reset 0 0 0 0 | 0 0 0 0 | 0 0 0 0 0 0 0 0
Fields
Field Function
31 Divider status flag.
UNSTAB Ob - Divider clock is stable.
1b - Clock frequency is not stable.
30 Halts the divider counter.
HALT 0Ob - Divider clock is running.
1b - Divider clock is stopped.
29 Resets the divider counter.
RESET Ob - Divider is not reset.
1b - Divider is reset.

Table continues on the next page...
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Table continued from the previous page...
Field Function
28-3 Reserved Read value is undefined, only zero should be written.
2-0 Clock divider value.
DIV The divider value = (DIV + 1).
8.5.1.90 I3C FCLKS clock divider (I3CFCLKSDIV)
Offset
Register Offset
I3CFCLKSDIV 53Ch
Diagram
Bits 31 30 29 28 | 27 26 25 24 | 23 22 21 20 19 18 17 16
UNST
R
AB
HALT Reserved
RESE
w
-
Reset 0 1 0 0 | 0 0 0 0 | 0 0 0 0 0 0 0 0
Bits 15 14 13 12 | 11 10 9 8 | 7 6 5 4 3 2 1 0
R
Reserved DIV
w
Reset 0 0 0 0 | 0 0 0 0 | 0 0 0 0 0 0 0 0
Fields
Field Function
31 Divider status flag.
UNSTAB Ob - Divider clock is stable.
1b - Clock frequency is not stable.
30 Halts the divider counter.
HALT 0Ob - Divider clock is running.
1b - Divider clock is stopped.
29 Resets the divider counter.
RESET

Table continues on the next page...
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Table continued from the previous page...
Field Function
Ob - Divider is not reset.
1b - Divider is reset.
28-3 Reserved Read value is undefined, only zero should be written.
2-0 Clock divider value.
DIV The divider value = (DIV + 1).
8.5.1.91 13C FCLK divider (I3CFCLKDIV)
Offset
Register Offset
ISCFCLKDIV 540h
Diagram
Bits 31 30 29 28 | 27 26 25 24 | 23 22 21 20 19 18 17 16
UNST
R
AB
HALT Reserved
RESE
w
-
Reset 0 1 0 0 | 0 0 0 0 | 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
Reserved DIV
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31 Divider status flag.
UNSTAB Ob - Divider clock is stable.
1b - Clock frequency is not stable.
30 Halts the divider counter.
HALT Ob - Divider clock is running.
1b - Divider clock is stopped.
Table continues on the next page...
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Table continued from the previous page...
Field Function
29 Resets the divider counter.
RESET 0Ob - Divider is not reset.
1b - Divider is reset.
28-3 Reserved Read value is undefined, only zero should be written.
2-0 Clock divider value.
DIV The divider value = (DIV + 1).
8.5.1.92 13C FCLK_S selection (I3CFCLKSSEL)
Offset
Register Offset
ISCFCLKSSEL 544h
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
Reserved
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
Reserved SEL
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-3 Reserved
2.0 I3C FCLK_S clock select
SEL 000b - FRO_1M
001b - No clock

Table continues on the next page...
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Field Function
010b - No clock
011b - No clock
100b - No clock
101b - No clock
110b - No clock
111b - No clock
8.5.1.93 DMIC clock selection (DMICFCLKSEL)
Offset
Register Offset
DMICFCLKSEL 548h
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
Reserved
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
Reserved SEL
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
Fields
Field Function
31-3 Reserved
2-0 DMIC clock select
SEL 000b - Main clock
001b - PLLO clock
010b - Clock in

Table continues on the next page...
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Field Function
011b - FRO_HF
100b - PLL1 clock
101b - MCLK in
110b - No clock
111b - No clock
8.5.1.94 DMIC clock division (DMICFCLKDIV)
Offset
Register Offset
DMICFCLKDIV 54Ch
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
UNST
R
AB
HALT Reserved
RESE
w
-
Reset 0 1 0 0 | 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 | 1 10 9 8 7 6 5 4 3 2 1 0
R
Reserved DIV
w
Reset 0 0 0 0 | 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31 Divider status flag.
UNSTAB Ob - Divider clock is stable.
1b - Clock frequency is not stable.
30 Halts the divider counter.
HALT 0Ob - Divider clock is running.
1b - Divider clock is stopped.
29 Resets the divider counter.
Table continues on the next page...
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Field Function
RESET Ob - Divider is not reset.
1b - Divider is reset.
28-8 Reserved Read value is undefined, only zero should be written.
7-0 Clock divider value.
DIV The divider value = (DIV + 1).
8.5.1.95 PLL1 550m control (PLL1CTRL)
Offset
Register Offset
PLL1CTRL 560h
Diagram
Bits 31 30 29 28 | 27 26 25 24 23 22 21 20 19 18 17 16
R SKEW | FRMC | FRME | CLKE | BYPA | BYPA | BWDI |LIMUP | BYPA
W Reserved EN | LKS.. N N SSP... | SSP... | RECT | OFF |SSP..
Reset u u u u | u u u 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 | 11 10 9 8 | 7 6 5 4 3 2 1 0
R [ BYPA
SELP SELI SELR
w | SSP...
Reset 0 0 0 0 | 0 0 0 0 | 0 0 0 0 0 0 0 0
Fields
Field Function
31-25 Reserved Read value is undefined, only zero should be written.
24 Skew mode.
SKEWEN Ob - skewmode is disable.
1b - skewmode is enable.

Table continues on the next page...
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Field Function
23 free running mode clockstable: Warning: Only make frm_clockstable = 1 after the PLL output frequency
FRMCLKSTAB | 227
LE
22 1: free running mode.
FRMEN
21 enable the output clock.
CLKEN Ob - Disable the output clock.
1b - Enable the output clock.
20 bypass of the post-divider.
BYPASSPOST 0Ob - use the post-divider.
DIV 1b - bypass of the post-divider.
19 bypass of the pre-divider.
BYPASSPREDI Ob - use the pre-divider.
v 1b - bypass of the pre-divider.
18 control of the bandwidth of the PLL.
BWDIRECT 0Ob - the bandwidth is changed synchronously with the feedback-divider.
1b - modify the bandwidth of the PLL directly.
17 limup_off = 1 in spread spectrum and fractional PLL applications.
LIMUPOFF
16 bypass of the divide-by-2 divider in the post-divider.
BYPASSPOST 0Ob - use the divide-by-2 divider in the post-divider.
DIV2 1b - bypass of the divide-by-2 divider in the post-divider.
15 Bypass PLL input clock is sent directly to the PLL output (default).
BYPASSPLL 0Ob - use PLL.
1b - PLL input clock is sent directly to the PLL output.
14-10 Bandwidth select P value.
SELP
9-4 Bandwidth select | value.
SELI
3-0 Bandwidth select R value.
SELR
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8.5.1.96 PLL1 550m status (PLL1STAT)
Offset
Register Offset
PLL1STAT 564h
Diagram
Bits 31 30 29 28 27 26 25 24 | 23 22 21 20 | 19 18 17 16
R
w Reserved
Reset u u u u u u u u | u u u u | u u u u
Bits 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
FRMD | POST | FEED |PREDI
R LOCK
ET DIV DIV... | VA..
w Reserved
Reset u u u u u u u u | u u u 0 0 0 0 0
Fields
Field Function
31-5 Reserved Read value is undefined, only zero should be written.
4 free running detector output (active high).
FRMDET
3 post-divider ratio change acknowledge.
POSTDIVACK
2 feedback divider ratio change acknowledge.
FEEDDIVACK
1 pre-divider ratio change acknowledge.
PREDIVACK
0 lock detector output (active high) Warning: The lock signal is only reliable between fref[2] :100 kHz to 20
LOCK
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8.5.1.97 PLL1 550m N divider (PLL1NDEC)
Offset
Register Offset
PLL1NDEC 568h
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
NREQ NDIV
w Reserved
Reset u u u u u u u 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-9 Reserved Read value is undefined, only zero should be written.
8 pre-divider ratio change request.
NREQ
7-0 pre-divider divider ratio (N-divider).
NDIV

8.5.1.98 PLL1 550m M divider (PLL1MDEC)

Offset
Register Offset
PLL1MDEC 56Ch
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
MREQ
w Reserved
Reset u u u u u u u u u u u u u u u 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
MDIV
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-17 Reserved Read value is undefined, only zero should be written.
16 feedback ratio change request.
MREQ
15-0 feedback divider divider ratio (M-divider).
MDIV
8.5.1.99 PLL1 550m P divider (PLL1PDEC)
Offset
Register Offset
PLL1PDEC 570h
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
PREQ PDIV
w Reserved
Reset u u u u u u u u u u 0 0 0 0 0 0
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Fields
Field Function
31-6 Reserved Read value is undefined, only zero should be written.
5 feedback ratio change request.
PREQ
4-0 post-divider divider ratio (P-divider)
PDIV
8.5.1.100 PLLO 550m control (PLLOCTRL)
Offset
Register Offset
PLLOCTRL 580h
Diagram
Bits 31 30 29 28 | 27 26 25 24 23 22 21 20 19 18 17 16
R SKEW |FRMC | FRME | CLKE | BYPA | BYPA | BWDI |LIMUP | BYPA
W Reserved EN | LKS.. N N |SSP.. | SSP.. | RECT | OFF |SSP..
Reset u u u u | u u u 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 | 11 10 9 8 | 7 6 5 4 3 2 1 0
R [ BYPA
SELP SELI SELR
w | SSP...
Reset 0 0 0 0 | 0 0 0 0 | 0 0 0 0 0 0 0 0
Fields
Field Function
31-25 Reserved Read value is undefined, only zero should be written.
24 skew mode.
SKEWEN Ob - skew mode is disable.
1b - skew mode is enable.
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Field Function
23 free running mode clockstable: Warning: Only make frm_clockstable =1 after the PLL output frequency is
FRMCLKSTAB | 20
LE
22 free running mode.
FRMEN Ob - free running mode is disable.
1b - free running mode is enable.
21 enable the output clock.
CLKEN 0Ob - disable the output clock.
1b - enable the output clock.
20 bypass of the post-divider.
BYPASSPOST 0b - use the post-divider.
DIV 1b - bypass of the post-divider.
19 bypass of the pre-divider.
BYPASSPREDI 0b - use the pre-divider.
v 1b - bypass of the pre-divider.
18 Control of the bandwidth of the PLL.
BWDIRECT 0b - the bandwidth is changed synchronously with the feedback-divider.
1b - modify the bandwidth of the PLL directly.
17 limup_off = 1 in spread spectrum and fractional PLL applications.
LIMUPOFF
16 bypass of the divide-by-2 divider in the post-divider.
BYPASSPOST Ob - use the divide-by-2 divider in the post-divider.
DIV2 1b - bypass of the divide-by-2 divider in the post-divider.
15 Bypass PLL input clock is sent directly to the PLL output (default).
BYPASSPLL Ob - use PLL.
1b - Bypass PLL input clock is sent directly to the PLL output.
14-10 Bandwidth select P value.
SELP
9-4 Bandwidth select | value.
SELI
3-0 Bandwidth select R value.
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Field Function
SELR
8.5.1.101 PLLO 550m status (PLLOSTAT)
Offset
Register Offset
PLLOSTAT 584h
Diagram
Bits 31 30 29 28 27 26 25 24 | 23 22 21 20 | 19 18 17 16
R
w Reserved
Reset u u u u u u u u | u u u u | u u u u
Bits 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0

FRMD | POST | FEED |PREDI
R LOCK
ET DIV... | DIV... | VA..

w Reserved
Reset u u u u u u u u | u u u 0 0 0 0 0
Fields
Field Function
31-5 Reserved Read value is undefined, only zero should be written.
4 free running detector output (active high).
FRMDET
3 post-divider ratio change acknowledge.
POSTDIVACK
2 feedback divider ratio change acknowledge.
FEEDDIVACK
1 pre-divider ratio change acknowledge.
PREDIVACK
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Field Function
0 lock detector output (active high) Warning: The lock signal is only reliable between fref[2] :100 kHz to 20
MHz.
LOCK
8.5.1.102 PLLO 550m N divider (PLLONDEC)
Offset
Register Offset
PLLONDEC 588h
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
NREQ NDIV
w Reserved
Reset u u u u u u u 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-9 Reserved Read value is undefined, only zero should be written.
8 pre-divider ratio change request.
NREQ
7-0 pre-divider divider ratio (N-divider).
NDIV
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8.5.1.103 PLLO 550m P divider (PLLOPDEC)
Offset
Register Offset
PLLOPDEC 58Ch
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
w Reserved
Reset u u u u u u u u u u u u u u u u
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
PREQ PDIV
w Reserved
Reset u u u u u u u u u u 0 0 0 0 0 0
Fields
Field Function
31-6 Reserved Read value is undefined, only zero should be written.
5 feedback ratio change request.
PREQ
4-0 post-divider divider ratio (P-divider)
PDIV

8.5.1.104 PLLO Spread Spectrum control 0 (PLLOSSCGO)

Offset
Register Offset
PLLOSSCGO 590h
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
MD_LBS
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
MD_LBS
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-0 input word of the wrapper bit 31 to 0.
MD_LBS
8.5.1.105 PLLO Spread Spectrum control 1 (PLLOSSCG1)
Offset
Register Offset
PLLOSSCG1 594h
Diagram
Bits 31 30 29 28 27 26 25 24 | 23 22 21 20 | 19 18 17 16
R SEL_ | DITHE
MREQ MDIV_EXT
W Reserved EXT R
Reset u u u 0 0 0 0 0 | 0 0 0 0 | 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 | 3 2 1 0
R MD_ | MD_
MDIV_EXT MC MR MF
W REQ | MBS
Reset 0 0 0 0 0 0 0 0 0 0 0 0 | 0 0 0 0
Fields
Field Function
31-29 Reserved Read value is undefined, only zero should be written.
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Field Function
28 to select mdiv_ext and mreq_ext sel_ext = 0: mdiv ~ md[32:0], mreq = 1 sel_ext = 1 : mdiv = mdiv_ext,
mreq = mreq_ext.
SEL_EXT
27 dithering between two modulation frequencies in a random way or in a pseudo random way (white
noise), in order to decrease the probability that the modulated waveform will occur with the same phase
DITHER on a particular point on the screen.
26 to select an external mreq value.
MREQ
25-10 to select an external mdiv value.
MDIV_EXT
0-8 modulation waveform control Compensation for low pass filtering of the PLL to get a triangular
MC modulation at the output of the PLL, giving a flat frequency spectrum.
7-5 programmable frequency modulation depth Dfmodpk-pk = Fref*kss/Fcco = kss/(2*md[32:25]dec) mr[2:0]
MR =000 => kss = 0 (no spread spectrum) mr[2:0] = 001 => kss ~ 1 mr[2:0] = 010 => kss ~ 1.
4-2 programmable modulation frequency fm = Fref/Nss mf[2:0] = 000 => Nss=512 (fm ~ 3.
MF
1 md change request.
MD_REQ
0 input word of the wrapper bit 32.
MD_MBS

8.5.1.106 DAC Isolation Control (DAC_ISO_CTRL)

Offset
Register Offset
DAC_ISO_CTRL 5D0h
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
Reserved
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R Resorved DAC2_ |DAC1_ | DACO_
W ISO ISO ISO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-3 Reserved
2 DAC2 Isolation
DAC2_ISO 0b - DAC2 isolation disabled
1b - DAC2 isolation enabled
1 DAC1 Isolation
DAC1_ISO 0b - DAC1 isolation disabled
1b - DAC1 isolation enabled
0 DACO Isolation
DACO_ISO 0b - DACO isolation disabled
1b - DACO isolation enabled

8.5.1.107 Start logic wake-up enable (STARTERO)

Offset
Register Offset
STARTERO 680h
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Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
WAKE |Reserv |RTC_L USBO_ ACMP FLEXI | FLEXI | FLEXI |FLEXI | FLEXI | FLEXI
USBO Reserv | DMIC ADC1 | ADCO
w | UP_.. | ed IT... NE... _OVR NT7 | NT6 | NT5 | NT4 | NT3 | NT2
ed
Reset 0 0 0 0 0 u u 0 u 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R|FLEXI | FLEXI [CTIME CTIME |CTIME UTICK | PIO_ | PIO_ | PIO_ | PIO_ SDMA
SCTO MRTO GINT1 | GINTO sYs
w | NT1 | NTO R3 R1 RO 0 INT3 [ INT2 | INT1 | INTO 0
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31 WAKEUP_MAILBOXO interrupt wake-up.
WAKEUP_MAIL Ob - Wake-up disabled.
BOX0 1b - Wake-up enabled.
30 Reserved
29 RTC_LITEO interrupt wake-up.
RTC_LITEO Ob - Wake-up disabled.
1b - Wake-up enabled.
28 USBO-FS interrupt wake-up.
USBO Ob - Wake-up disabled.
1b - Wake-up enabled.
27 USBO_NEEDCLK interrupt wake-up.
USBO_NEEDCL Ob - Wake-up disabled.
K 1b - Wake-up enabled.
26 Reserved Read value is undefined, only zero should be written.
25 DMIC interrupt wake-up.
DMIC Ob - Wake-up disabled.
1b - Wake-up enabled.
24 ACMP_OVR interrupt wake-up.
ACMP_OVR Ob - Wake-up disabled.
Table continues on the next page...
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Field Function

1b - Wake-up enabled.

23 ADC1 interrupt wake-up.
ADCA1 0Ob - Wake-up disabled.
1b - Wake-up enabled.

22 ADCO interrupt wake-up.
ADCO 0Ob - Wake-up disabled.
1b - Wake-up enabled.

21 FLEXINT7 interrupt wake-up.
FLEXINT?7 0Ob - Wake-up disabled.
1b - Wake-up enabled.

20 FLEXINT® interrupt wake-up.
FLEXINT6 0Ob - Wake-up disabled.
1b - Wake-up enabled.

19 FLEXINTS5 interrupt wake-up.
FLEXINTS 0Ob - Wake-up disabled.
1b - Wake-up enabled.

18 FLEXINT4 interrupt wake-up.
FLEXINT4 Ob - Wake-up disabled.
1b - Wake-up enabled.

17 FLEXINTS interrupt wake-up.
FLEXINT3 0Ob - Wake-up disabled.
1b - Wake-up enabled.

16 FLEXINTZ interrupt wake-up.
FLEXINT?2 0b - Wake-up disabled.
1b - Wake-up enabled.

15 FLEXINT1 interrupt wake-up.
FLEXINT1 0b - Wake-up disabled.
1b - Wake-up enabled.

14 FLEXINTO interrupt wake-up.
FLEXINTO 0Ob - Wake-up disabled.
1b - Wake-up enabled.

Table continues on the next page...
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Field Function
13 CTIMERS interrupt wake-up.
CTIMER3 Ob - Wake-up disabled.
1b - Wake-up enabled.
12 SCTO interrupt wake-up.
SCTO0 Ob - Wake-up disabled.
1b - Wake-up enabled.
11 CTIMER1 interrupt wake-up.
CTIMER1 Ob - Wake-up disabled.
1b - Wake-up enabled.
10 CTIMERQO interrupt wake-up.
CTIMERO Ob - Wake-up disabled.
1b - Wake-up enabled.
9 MRTO interrupt wake-up.
MRTO Ob - Wake-up disabled.
1b - Wake-up enabled.
8 UTICKO interrupt wake-up.
UTICKO Ob - Wake-up disabled.
1b - Wake-up enabled.
7 PIO_INT3 interrupt wake-up.
PIO_INT3 Ob - Wake-up disabled.
1b - Wake-up enabled.
6 PIO_INT2 interrupt wake-up.
PIO_INT2 Ob - Wake-up disabled.
1b - Wake-up enabled.
5 PIO_INT1 interrupt wake-up.
PIO_INT1 Ob - Wake-up disabled.
1b - Wake-up enabled.
4 PIO_INTO interrupt wake-up.
PIO_INTO Ob - Wake-up disabled.
1b - Wake-up enabled.
3 GINT1 interrupt wake-up.
GINT1

Table continues on the next page...
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Field Function
0b - Wake-up disabled.
1b - Wake-up enabled.
2 GINTO interrupt wake-up.
GINTO Ob - Wake-up disabled.
1b - Wake-up enabled.
1 SDMAQO interrupt wake-up.
SDMAO Ob - Wake-up disabled.
1b - Wake-up enabled.
0 SYS interrupt wake-up.
SYS Ob - Wake-up disabled.
1b - Wake-up enabled.
8.5.1.108 Start logic wake-up enable (STARTER1)
Offset
Register Offset
STARTER1 684h
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R | Reserv Reserv |Reserv | SPI_ | SDMA Reserv | Reserv FREQ Reserv
13CO PQ Reserved Reserved
w| ed ed ed HS 1 ed ed _ME... ed
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
Reserv Reserv [ CANO_ |CANO_ [Reserv FLEXS | OS_E |CTIME |CTIME | GPIO_ | GPIO_ | GPIO_ | GPIO_
w| ed |ReseV | eq R.. | IR.. ed Reserved Pl | VENT | R4 R2 [ IN IN.. [ IN IN...
ed
Reset 0 u u u u 0 u u u 0 0 0 0 0 0 0
Fields
Field Function
31 Reserved

Table continues on the next page...
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Field Function
30 I3CO interrupt wake-up.
13C0O 0b - Wake-up disabled.

1b - Wake-up enabled.

29 Reserved

28 Reserved

27 SPI_HS interrupt wake-up.
SPI_HS Ob - Wake-up disabled.

1b - Wake-up enabled.

26 SDMA1 interrupt wake-up.
SDMA1 0b - Wake-up disabled.
1b - Wake-up enabled.

25 PQ interrupt wake-up.
PQ Ob - Wake-up disabled.
1b - Wake-up enabled.

24 Reserved
23 Reserved
22-21 Reserved
20 FREQME interrupt wake-up.
FREQ_ME_PLU 0Ob - Wake-up disabled.
S 1b - Wake-up enabled.
19-17 Reserved
16-15 Reserved

Table continues on the next page...
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Field Function
14 Reserved Read value is undefined, only zero should be written.
13 Reserved
12 CANO_IRQO interrupt wake-up.
CANO_IRQ1 Ob - Wake-up disabled.
1b - Wake-up enabled.
11 CANO_IRQO interrupt wake-up.
CANO_IRQO Ob - Wake-up disabled.
1b - Wake-up enabled.
10 Reserved
0-8 Reserved Read value is undefined, only zero should be written.
7 FLEXSPI interrupt wake-up.
FLEXSPI 0Ob - Wake-up disabled.
1b - Wake-up enabled.
6 OS_EVENT interrupt wake-up.
OS_EVENT Ob - Wake-up disabled.
1b - Wake-up enabled.
5 CTIMERA4 interrupt wake-up.
CTIMER4 Ob - Wake-up disabled.
1b - Wake-up enabled.
4 CTIMERZ interrupt wake-up.
CTIMER2 Ob - Wake-up disabled.
1b - Wake-up enabled.
3 GPIO_INTQ7 interrupt wake-up.
GPIO_INTO7 Ob - Wake-up disabled.
1b - Wake-up enabled.
2 GPIO_INTO6 interrupt wake-up.
GPIO_INT06
Table continues on the next page...
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Field Function
0b - Wake-up disabled.
1b - Wake-up enabled.
1 GPIO_INTO5 interrupt wake-up.
GPIO_INTO05 Ob - Wake-up disabled.
1b - Wake-up enabled.
0 GPIO_INTO04 interrupt wake-up.
GPIO_INTO04 Ob - Wake-up disabled.
1b - Wake-up enabled.
8.5.1.109 Start logic wake-up enable (STARTER2)
Offset
Register Offset
STARTER2 688h
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RIFLEXP |FLEXP |FLEXP [FLEXP [FLEXP |FLEXP |FLEXP |FLEXP |FLEXP |FLEXP |FLEXP |FLEXP |FLEXP |FLEXP |FLEXP |FLEXP
w | WM [ WM. | WM. | WML [ WM. | WM. [ WM. | WM. [ WM., | WM... | WM... | WM... | WM... [WM.. | WM... [ WM...
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R HS_ C | HS_C | HS_C |DAC2_ |DAC1_ |DACO_ Reserv |Reserv |Reserv |Reserv
Reserved
w | MP2.. |MP1... [MPO... | IRQ IRQ IRQ ed ed ed ed
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31 FlexPWM1 reload interrupt wake-up.
FLEXPWM1_R Ob - Wake-up disabled.
ELOADO_IRQ 1b - Wake-up enabled.
30 FlexPWM1 compare interrupt wake-up.

Table continues on the next page...
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Field Function
FLEXPWM1_C Ob - Wake-up disabled.
OMPAREO_IRQ 1b - Wake-up enabled.

29 FlexPWM1 reload error interrupt wake-up.
FLEXPWM1_R Ob - Wake-up disabled.
ELOAD_ERR_I 1b - Wake-up enabled.

RQ

28 FlexPWM1 fault interrupt wake-up.
FLEXPWM1_F Ob - Wake-up disabled.

AULT_IRQ 1b - Wake-up enabled.

27 FlexPWM1 capture interrupt wake-up.
FLEXPWM1_C Ob - Wake-up disabled.
APTURE_IRQ 1b - Wake-up enabled.

26 FlexPWMO reload interrupt wake-up.
FLEXPWMO_R Ob - Wake-up disabled.

ELOAD3_IRQ 1b - Wake-up enabled.

25 FlexPWMO compare interrupt wake-up.
FLEXPWMO0_C Ob - Wake-up disabled.
OMPARE3_IRQ 1b - Wake-up enabled.

24 FlexPWMO reload interrupt wake-up.
FLEXPWMO_R Ob - Wake-up disabled.

ELOAD2_IRQ 1b - Wake-up enabled.

23 FlexPWMO compare interrupt wake-up.
FLEXPWMO_C Ob - Wake-up disabled.
OMPAREZ2_IRQ 1b - Wake-up enabled.

22 FlexPWMO reload interrupt wake-up.
FLEXPWMO_R Ob - Wake-up disabled.

ELOAD1_IRQ 1b - Wake-up enabled.

21 FlexPWMO compare interrupt wake-up.
FLEXPWMO0_C Ob - Wake-up disabled.
OMPARE1_IRQ 1b - Wake-up enabled.

20 FlexPWMO reload interrupt wake-up.

0b - Wake-up disabled.

Table continues on the next page...

LPC553x Reference Manual, Rev. 4, 2024-11-21

Reference Manual

326 /2228



NXP Semiconductors

Table continued from the previous page...

SYSCON

Field Function
FLEXPWMO_R 1b - Wake-up enabled.
ELOADO_IRQ

19 FlexPWMO compare interrupt wake-up.
FLEXPWMO0_C Ob - Wake-up disabled.
OMPAREO_IRQ 1b - Wake-up enabled.

18 FlexPWMO reload error interrupt wake-up.
FLEXPWMO_R Ob - Wake-up disabled.
ELOAD_ERR | 1b - Wake-up enabled.

RQ

17 FlexPWMO fault interrupt wake-up.
FLEXPWMO_F 0b - Wake-up disabled.

AULT_IRQ 1b - Wake-up enabled.

16 FlexPWMO capture interrupt wake-up.
FLEXPWMO0_C 0b - Wake-up disabled.
APTURE_IRQ 1b - Wake-up enabled.

15 HS_CMP2 interrupt wake-up.
HS_CMP2_IRQ Ob - Wake-up disabled.

1b - Wake-up enabled.

14 HS_CMP1 interrupt wake-up.
HS_CMP1_IRQ Ob - Wake-up disabled.

1b - Wake-up enabled.

13 HS_CMPQO interrupt wake-up.
HS_CMPO_IRQ Ob - Wake-up disabled.

1b - Wake-up enabled.

12 DAC?2 interrupt wake-up.

DAC2_IRQ Ob - Wake-up disabled.
1b - Wake-up enabled.

11 DAC1 interrupt wake-up.

DAC1_IRQ Ob - Wake-up disabled.
1b - Wake-up enabled.

10 DACO interrupt wake-up.

DACO_IRQ Ob - Wake-up disabled.
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Field Function
1b - Wake-up enabled.
9-4 Reserved
3 Reserved
2 Reserved
1 Reserved
0 Reserved
8.5.1.110 Start logic wake-up enable (STARTER3)
Offset
Register Offset
STARTERS3 68Ch
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R PVTVF |PVTVF [PVTVF |PVTVF |Reserv |Reserv
Reserved
w 1 1_ 0_ 0_ ed ed
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R |Reserv | ITRC_ [ENC1_ [ENC1_ [ENC1_ |[ENC1_ | ENCO |ENCO | ENCO | ENCO |FLEXP |FLEXP |FLEXP |FLEXP |FLEXP |FLEXP
ed IRQ | ID.. |WD.. [HO.. | CO.. | .ID... | _WD.. | _HO.. |_CO.. |WM.. [WM.. [WM... | WM... | WM... | WM...
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-22 Reserved
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Field Function
21 PVTVF1 red interrupt wake-up.
PVTVF1_RED_| Ob - Wake-up disabled.
RQ 1b - Wake-up enabled.
20 PVTVF1 amber interrupt wake-up.
PVTVF1_AMBE Ob - Wake-up disabled.
R_IRQ 1b - Wake-up enabled.
19 PVTVFO red interrupt wake-up.
PVTVFO RED | Ob - Wake-up disabled.
RQ 1b - Wake-up enabled.
18 PVTVFQ amber interrupt wake-up.
PVTVFO_AMBE Ob - Wake-up disabled.
R_IRQ 1b - Wake-up enabled.
17 Reserved
16 Reserved
15 Reserved
14 ITRC interrupt wake-up.
ITRC_IRQ Ob - Wake-up disabled.
1b - Wake-up enabled.
13 ENC1 IDX interrupt wake-up.
ENC1_IDX_IRQ Ob - Wake-up disabled.
1b - Wake-up enabled.
12 ENC1 WDOG interrupt wake-up.
ENC1_WDG_IR Ob - Wake-up disabled.
Q 1b - Wake-up enabled.
11 ENC1 home interrupt wake-up.
ENC1_HOME_| Ob - Wake-up disabled.
RQ 1b - Wake-up enabled.
Table continues on the next page...
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10 ENC1 compare interrupt wake-up.

ENC1_COMPA Ob - Wake-up disabled.
RE_IRQ 1b - Wake-up enabled.

9 ENCO IDX interrupt wake-up.
ENCO_IDX_IR Ob - Wake-up disabled.

Q 1b - Wake-up enabled.

8 ENCO WDOG interrupt wake-up.
ENCO_WDG._| Ob - Wake-up disabled.

RQ 1b - Wake-up enabled.

7 ENCO home interrupt wake-up.

ENCO_HOME_| Ob - Wake-up disabled.
RQ 1b - Wake-up enabled.

6 ENCO compare interrupt wake-up.

ENCO_COMPA Ob - Wake-up disabled.
RE_IRQ 1b - Wake-up enabled.

5 FlexPWM1 reload interrupt wake-up.

FLEXPWM1_R Ob - Wake-up disabled.
ELOAD3_IRQ 1b - Wake-up enabled.

4 FlexPWM1 compare interrupt wake-up.
FLEXPWM1_C Ob - Wake-up disabled.
OMPARE3_IRQ 1b - Wake-up enabled.

3 FlexPWM1 reload interrupt wake-up.
FLEXPWM1_R Ob - Wake-up disabled.

ELOAD2_IRQ 1b - Wake-up enabled.

2 FlexPWM1 compare interrupt wake-up.
FLEXPWM1_C Ob - Wake-up disabled.
OMPAREZ2_IRQ 1b - Wake-up enabled.

1 FlexPWM1 reload interrupt wake-up.
FLEXPWM1_R Ob - Wake-up disabled.

ELOAD1_IRQ 1b - Wake-up enabled.
0 FlexPWM1 compare interrupt wake-up.
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Field Function
FLEXPWM1_C 0b - Wake-up disabled.
OMPARE1_IRQ 1b - Wake-up enabled.
8.5.1.111 Set bits in STARTER (STARTERSETO)
Offset
Register Offset
STARTERSETO 6A0h
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
Reserv
WAKE 4 |RTC_L |usBo_ |UsBO_ ADCO_ |Reserv |ADCO_ | FLEXI | FLEXI | FLEXI | FLEXI | FLEXI | FLEXI
w € Reserved
UP_... IT... SET | NE... TH... ed SET | NT.. | NT.. | NT.. | NT.. | NT.. | NT..
Reset 0 0 0 0 0 u u 0 u 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
w FLEXI | FLEXI [CTIME [SCTO_ [CTIME |[CTIME [ MRTO [UTICK |GPIO_ [GPIO_ [GPIO_ | GPIO_ |GPIO_ [GPIO_ | SDMA | SYS_
NT.. | NT.. | R3.. | SET | R1.. | RO.. | _SET | o_ IN... IN... IN... IN... | GL.. | GL... [o0.s.. | SET
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31 Writing ones to this register sets the corresponding bit in the STARTERQO register.
WAKEUP_MAIL
BOX0_SET
30 Reserved
29 Writing ones to this register sets the corresponding bit in the STARTERQO register.
RTC_LITEO_SE
T
28 Writing ones to this register sets the corresponding bit in the STARTERQO register.
USBO_SET
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Field Function
27 Writing ones to this register sets the corresponding bit in the STARTERQO register.
USBO_NEEDCL
K_SET
26-25 Reserved Read value is undefined, only zero should be written.
24 Writing ones to this register sets the corresponding bit in the STARTERQO register.
ADCO_THCMP_
OVR_SET
23 Reserved Read value is undefined, only zero should be written.
22 Writing ones to this register sets the corresponding bit in the STARTERQO register.
ADCO_SET
21 Writing ones to this register sets the corresponding bit in the STARTERO register.

FLEXINT7_SET

20 Writing ones to this register sets the corresponding bit in the STARTERQO register.
FLEXINT6_SET

19 Writing ones to this register sets the corresponding bit in the STARTERQO register.
FLEXINT5_SET

18 Writing ones to this register sets the corresponding bit in the STARTERQO register.
FLEXINT4_SET

17 Writing ones to this register sets the corresponding bit in the STARTERQO register.
FLEXINT3_SET

16 Writing ones to this register sets the corresponding bit in the STARTERQO register.
FLEXINT2_SET

15 Writing ones to this register sets the corresponding bit in the STARTERQO register.

FLEXINT1_SET

14 Writing ones to this register sets the corresponding bit in the STARTERQO register.
FLEXINTO_SET

13 Writing ones to this register sets the corresponding bit in the STARTERQO register.
CTIMER3_SET
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Field Function
12 Writing ones to this register sets the corresponding bit in the STARTERQO register.
SCTO_SET
11 Writing ones to this register sets the corresponding bit in the STARTERQO register.
CTIMER1_SET
10 Writing ones to this register sets the corresponding bit in the STARTERQO register.
CTIMERO_SET
9 Writing ones to this register sets the corresponding bit in the STARTERQO register.
MRTO_SET
8 Writing ones to this register sets the corresponding bit in the STARTERQO register.
UTICKO_SET
7 Writing ones to this register sets the corresponding bit in the STARTERQO register.
GPIO_INT03_S
ET
6 Writing ones to this register sets the corresponding bit in the STARTERQO register.
GPIO_INT02_S
ET
5 Writing ones to this register sets the corresponding bit in the STARTERQO register.
GPIO_INTO1_S
ET
4 Writing ones to this register sets the corresponding bit in the STARTERQO register.
GPIO_INT00_S
ET
3 Writing ones to this register sets the corresponding bit in the STARTERQO register.
GPIO_GLOBAL
INT1_SET
2 Writing ones to this register sets the corresponding bit in the STARTERO register.
GPIO_GLOBAL
INTO_SET
1 Writing ones to this register sets the corresponding bit in the STARTERQO register.
SDMAO_SET
0 Writing ones to this register sets the corresponding bit in the STARTERQO register.
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Field Function
SYS_SET
8.5.1.112 Set bits in STARTER (STARTERSET1)
Offset
Register Offset
STARTERSET1 6A4h
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
Reserv
WAKE SPI_H | SDMA | PQ_ | QDDK Reserved SEC_ | SEC_ | SEC_ | 4
w Reserved
UPP... S_ 1.S.. | SET |EY_. GPl.. | GPL... | HYP...
Reset 0 u u u 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
R
Reserv Reserv
OS_E |CTIME [CTIME | GPIO_ | GPIO_ [GPIO_ | GPIO_
w ed Reserved ed Reserved
VEN.. | R4.. | R2.. | IN.. IN... IN... IN...
Reset 0 u u u u 0 u u | u 0 0 0 0 0 0 0
Fields
Field Function
31 Writing ones to this register sets the corresponding bit in the STARTER1 register.
WAKEUPPADS
_SET
30-28 Reserved Read value is undefined, only zero should be written.
27 Writing ones to this register sets the corresponding bit in the STARTER1 register.
SPI_HS_SET
26 Writing ones to this register sets the corresponding bit in the STARTER1 register.
SDMA1_SET
25 Writing ones to this register sets the corresponding bit in the STARTER1 register.
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Field Function
PQ_SET
24 Writing ones to this register sets the corresponding bit in the STARTER1 register.
QDDKEY_SET
23-20 Reserved
19 Writing ones to this register sets the corresponding bit in the STARTER1 register.
SEC_GPIO_INT
01_SET
18 Writing ones to this register sets the corresponding bit in the STARTER1 register.
SEC_GPIO_INT
00_SET
17 Writing ones to this register sets the corresponding bit in the STARTER1 register.
SEC_HYPERVI
SOR_CALL_SE
T
16-15 Reserved
14-11 Reserved Read value is undefined, only zero should be written.
10 Reserved
9-7 Reserved Read value is undefined, only zero should be written.
6 Writing ones to this register sets the corresponding bit in the STARTER1 register.
OS_EVENT_SE
T
5 Writing ones to this register sets the corresponding bit in the STARTER1 register.
CTIMER4_SET
4 Writing ones to this register sets the corresponding bit in the STARTER1 register.
CTIMER2_SET
3 Writing ones to this register sets the corresponding bit in the STARTER1 register.
Table continues on the next page...
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GPIO_INTO07_S
ET
2 Writing ones to this register sets the corresponding bit in the STARTER1 register.
GPIO_INT06_S
ET
1 Writing ones to this register sets the corresponding bit in the STARTER1 register.
GPIO_INT05_S
ET
0 Writing ones to this register sets the corresponding bit in the STARTER1 register.
GPIO_INT04_S
ET
8.5.1.113 Set bits in STARTER (STARTERSET2)
Offset
Register Offset
STARTERSET2 6A8h
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R [FLEXP |FLEXP |FLEXP [FLEXP |FLEXP |FLEXP |FLEXP |FLEXP |FLEXP |FLEXP [FLEXP |FLEXP |FLEXP |FLEXP |FLEXP |FLEXP
w | WML WML [ WML [ WML [ WML | WML | WML | WML | WML | WML | WML | WML | WML | WML [ WML [ WML,
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R|Hs_c |Hs.Cc |[Hs_c |pAc2_ [DAC1_ |DACO_ Reserv [ TAMP | ELS_ |Reserv
w | MP2.. | MP1.. |MPO... [ SET | SET | SET Reserved ed |ER.. | SET ed
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31 Writing ones to this register sets the corresponding bit in the STARTER2 register.
FLEXPWM1_R
ELOADO_SET
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Field

Function

30

FLEXPWM1_C
OMPAREO_SE
T

Writing ones to this register sets the corresponding bit in the STARTER2 register.

29

FLEXPWM1_R
ELOAD_ERRO
R_SET

Writing ones to this register sets the corresponding bit in the STARTERZ2 register.

28

FLEXPWM1_F
AULT_SET

Writing ones to this register sets the corresponding bit in the STARTER?2 register.

27

FLEXPWM1_C
APTURE_SET

Writing ones to this register sets the corresponding bit in the STARTER2 register.

26

FLEXPWMO_R
ELOAD3_SET

Writing ones to this register sets the corresponding bit in the STARTER?2 register.

25

FLEXPWMO_C
OMPARE3_SE
T

Writing ones to this register sets the corresponding bit in the STARTER?2 register.

24

FLEXPWMO_R
ELOAD2_SET

Writing ones to this register sets the corresponding bit in the STARTER?2 register.

23

FLEXPWMO_C
OMPARE2_SE
T

Writing ones to this register sets the corresponding bit in the STARTER2 register.

22

FLEXPWMO_R
ELOAD1_SET

Writing ones to this register sets the corresponding bit in the STARTERZ2 register.

21

FLEXPWMO_C
OMPARE1_SE
T

Writing ones to this register sets the corresponding bit in the STARTER?2 register.
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Field Function
20 Writing ones to this register sets the corresponding bit in the STARTER?2 register.
FLEXPWMO_R
ELOADO_SET
19 Writing ones to this register sets the corresponding bit in the STARTERZ2 register.
FLEXPWMO_C
OMPAREO_SE
T
18 Writing ones to this register sets the corresponding bit in the STARTER?2 register.
FLEXPWMO_R
ELOAD_ERRO
R_SET
17 Writing ones to this register sets the corresponding bit in the STARTER2 register.
FLEXPWMO_F
AULT_SET
16 Writing ones to this register sets the corresponding bit in the STARTER?2 register.
FLEXPWMO0_C
APTURE_SET
15 Writing ones to this register sets the corresponding bit in the STARTER?2 register.
HS_CMP2_SET
14 Writing ones to this register sets the corresponding bit in the STARTER?2 register.
HS_CMP1_SET
13 Writing ones to this register sets the corresponding bit in the STARTER?2 register.
HS_CMPO_SET
12 Writing ones to this register sets the corresponding bit in the STARTERZ2 register.
DAC2_SET
11 Writing ones to this register sets the corresponding bit in the STARTER?2 register.
DAC1_SET
10 Writing ones to this register sets the corresponding bit in the STARTER?2 register.
DACO_SET
9-4 Reserved
3 Reserved
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2 Writing ones to this register sets the corresponding bit in the STARTER?2 register.
TAMPER_SET
1 Writing ones to this register sets the corresponding bit in the STARTERZ2 register.
ELS_SET
0 Reserved
8.5.1.114 Set bits in STARTER (STARTERSETS3)
Offset
Register Offset
STARTERSET3 6ACh
Diagram
Bits 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
R PVTVF |PVTVF [PVTVF |PVTVF |Reserv |Reserv
Reserved
w 1_. 1. 0_. 0_. ed ed
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R |Reserv | ITRC_ [ENC1_ [ENC1_ [ENC1_ |[ENC1_ |ENCO_ |[ENCO_ |ENCO_ |ENCO_ |FLEXP |FLEXP |FLEXP |FLEXP |FLEXP |FLEXP
w | ed SET | ID.. |WD.. | HO.. | CO.. | ID.. |WD.. | HO.. | CO.. |WM.. [WM.. [ WM... | WM... | WM... | WM...
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-22 Reserved
21 Writing ones to this register sets the corresponding bit in the STARTERS register.
PVTVF1_RED_
SET

Table continues on the next page...

LPC553x Reference Manual, Rev. 4, 2024-11-21

Reference Manual

339 /2228




NXP Semiconductors

SYSCON

Table continued from the previous page...

Field Function
20 Writing ones to this register sets the corresponding bit in the STARTERS register.
PVTVF1_AMBE
R_SET
19 Writing ones to this register sets the corresponding bit in the STARTERS register.
PVTVFO_RED_
SET
18 Writing ones to this register sets the corresponding bit in the STARTERS register.
PVTVFO_AMBE
R_SET
17 Reserved
16 Reserved
15 Reserved
14 Writing ones to this register sets the corresponding bit in the STARTER3 register.
ITRC_SET
13 Writing ones to this register sets the corresponding bit in the STARTERS register.
ENC1_IDX_SE
T
12 Writing ones to this register sets the corresponding bit in the STARTERS register.
ENC1_WDG_S
ET
11 Writing ones to this register sets the corresponding bit in the STARTERS register.
ENC1_HOME_
SET
10 Writing ones to this register sets the corresponding bit in the STARTERS register.
ENC1_COMPA
RE_SET
9 Writing ones to this register sets the corresponding bit in the STARTERS register.
ENCO_IDX_SE
T
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Field Function

8 Writing ones to this register sets the corresponding bit in the STARTERS register.

ENCO_WDG_S
ET

7 Writing ones to this register sets the corresponding bit in the STARTERS register.

ENCO_HOME_
SET

6 Writing ones to this register sets the corresponding bit in the STARTERS register.

ENCO_COMPA
RE_SET

5 Writing ones to this register sets the corresponding bit in the STARTERS register.

FLEXPWM1_R
ELOAD3_SET

4 Writing ones to this register sets the corresponding bit in the STARTERS register.

FLEXPWM1_C
OMPARES3_SE
T

3 Writing ones to this register sets the corresponding bit in the STARTERS register.

FLEXPWM1_R
ELOAD2_SET

2 Writing ones to this register sets the corresponding bit in the STARTER3 register.

FLEXPWM1_C
OMPARE2_SE
T

1 Writing ones to this register sets the corresponding bit in the STARTERS register.

FLEXPWM1_R
ELOAD1_SET

0 Writing ones to this register sets the corresponding bit in the STARTERS register.

FLEXPWM1_C
OMPARE1_SE
T
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Offset
Register Offset
STARTERCLRO 6CO0h
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
Reserv
WAKE | o4 [RTC_L |USBO_ |USBO_ ADCO_ |Reserv |ADCO_ | FLEXI | FLEXI | FLEXI |FLEXI | FLEXI | FLEXI
w Reserved
UP_... IT.. | CLR | NE.. TH... ed CLR | NT.. | NT.. | NT.. | NT.. | NT.. | NT..
Reset 0 0 0 0 0 u u 0 u 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
R
w FLEXI | FLEXI |CTIME [SCTO_ [CTIME |CTIME | MRTO [UTICK |GPIO_ |GPIO_ |GPIO_ |GPIO_ |GPIO_ |GPIO_ | SDMA | SYS_
NT.. | NT.. | R3.. | CLR | R1.. | RO.. | _CLR | O_ IN... IN... IN... IN... | GL.. | GL.. [0.C.. | CLR
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31 Writing ones to this register clears the corresponding bit in the STARTERO register.
WAKEUP_MAIL
BOXO0_CLR
30 Reserved
29 Writing ones to this register clears the corresponding bit in the STARTERO register.
RTC_LITEO_CL
R
28 Writing ones to this register clears the corresponding bit in the STARTERO register.
USBO_CLR
27 Writing ones to this register clears the corresponding bit in the STARTERO register.
USBO_NEEDCL
K_CLR
26-25 Reserved Read value is undefined, only zero should be written.

Table continues on the next page...

LPC553x Reference Manual, Rev. 4, 2024-11-21

Reference Manual

342 /2228



NXP Semiconductors

SYSCON
Table continued from the previous page...
Field Function
24 Writing ones to this register clears the corresponding bit in the STARTERO register.
ADCO_THCMP_
OVR_CLR
23 Reserved Read value is undefined, only zero should be written.
22 Writing ones to this register clears the corresponding bit in the STARTERO register.
ADCO_CLR
21 Writing ones to this register clears the corresponding bit in the STARTERO register.
FLEXINT7_CLR
20 Writing ones to this register clears the corresponding bit in the STARTERO register.
FLEXINT6_CLR
19 Writing ones to this register clears the corresponding bit in the STARTERO register.
FLEXINT5_CLR
18 Writing ones to this register clears the corresponding bit in the STARTERO register.
FLEXINT4_CLR
17 Writing ones to this register clears the corresponding bit in the STARTERO register.
FLEXINT3_CLR
16 Writing ones to this register clears the corresponding bit in the STARTERO register.
FLEXINT2_CLR
15 Writing ones to this register clears the corresponding bit in the STARTERO register.
FLEXINT1_CLR
14 Writing ones to this register clears the corresponding bit in the STARTERO register.
FLEXINTO_CLR
13 Writing ones to this register clears the corresponding bit in the STARTERO register.
CTIMER3_CLR
12 Writing ones to this register clears the corresponding bit in the STARTERO register.
SCTO_CLR
11 Writing ones to this register clears the corresponding bit in the STARTERO register.
CTIMER1_CLR
Table continues on the next page...
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Field Function
10 Writing ones to this register clears the corresponding bit in the STARTERO register.
CTIMERO_CLR
9 Writing ones to this register clears the corresponding bit in the STARTERQO register.
MRTO_CLR
8 Writing ones to this register clears the corresponding bit in the STARTERO register.
UTICKO_CLR
7 Writing ones to this register clears the corresponding bit in the STARTERO register.
GPIO_INT03_C
LR
6 Writing ones to this register clears the corresponding bit in the STARTERO register.
GPIO_INT02_C
LR
5 Writing ones to this register clears the corresponding bit in the STARTERO register.
GPIO_INTO1_C
LR
4 Writing ones to this register clears the corresponding bit in the STARTERO register.
GPIO_INT00_C
LR
3 Writing ones to this register clears the corresponding bit in the STARTERO register.
GPIO_GLOBAL
INT1_CLR
2 Writing ones to this register clears the corresponding bit in the STARTERO register.
GPIO_GLOBAL
INTO_CLR
1 Writing ones to this register clears the corresponding bit in the STARTERO register.
SDMAO_CLR
0 Writing ones to this register clears the corresponding bit in the STARTERO register.
SYS_CLR

LPC553x Reference Manual, Rev. 4, 2024-11-21
Reference Manual 344 /2228




NXP Semiconductors

SYSCON
8.5.1.116 Clear bits in STARTER (STARTERCLR1)
Offset
Register Offset
STARTERCLR1 6C4h
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
Reserv
WAKE SPILH | SDMA | PQ_ | QDDK Reserved SEC_ | SEC_ | SEC_ | o4
W Reserved
UPP... S_ 1.C.. | CLR |EY_. GPIl... | GPI... [HYP...
Reset 0 u u u 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
R
Reserv Reserv
wl ed R g - R g OS_E |CTIME |CTIME |GPIO_ |GPIO_ | GPIO_ | GPIO_
eserve eserve VEN.. | R4.. | R2.. | IN.. IN... IN... IN
Reset 0 u u u u 0 u u | u 0 0 0 0 0 0 0
Fields
Field Function
31 Writing ones to this register clears the corresponding bit in the STARTER1 register.
WAKEUPPADS
_CLR
30-28 Reserved Read value is undefined, only zero should be written.
27 Writing ones to this register clears the corresponding bit in the STARTER1 register.
SPI_HS_CLR
26 Writing ones to this register clears the corresponding bit in the STARTER1 register.
SDMA1_CLR
25 Writing ones to this register clears the corresponding bit in the STARTER1 register.
PQ_CLR
24 Writing ones to this register clears the corresponding bit in the STARTER1 register.
QDDKEY_CLR
23-20 Reserved
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Field Function
19 Writing ones to this register clears the corresponding bit in the STARTER1 register.
SEC_GPIO_INT
01_CLR
18 Writing ones to this register clears the corresponding bit in the STARTER1 register.
SEC_GPIO_INT
00_CLR
17 Writing ones to this register clears the corresponding bit in the STARTER1 register.
SEC_HYPERUVI
SOR_CALL_CL
R
16-15 Reserved
14-11 Reserved Read value is undefined, only zero should be written.
10 Reserved
9-7 Reserved Read value is undefined, only zero should be written.
6 Writing ones to this register clears the corresponding bit in the STARTER1 register.
OS_EVENT_CL
R
5 Writing ones to this register clears the corresponding bit in the STARTER1 register.
CTIMER4_CLR
4 Writing ones to this register clears the corresponding bit in the STARTER1 register.
CTIMER2_CLR
3 Writing ones to this register clears the corresponding bit in the STARTER1 register.
GPIO_INT07_C
LR
2 Writing ones to this register clears the corresponding bit in the STARTER1 register.
GPIO_INT06_C
LR
Table continues on the next page...
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Field Function
1 Writing ones to this register clears the corresponding bit in the STARTER1 register.
GPIO_INT05_C
LR
0 Writing ones to this register clears the corresponding bit in the STARTER1 register.
GPIO_INT04_C
LR
8.5.1.117 Functional retention control (FUNCRETENTIONCTRL)
Offset
Register Offset
FUNCRETENTIONCTRL | 704h
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
RET_LENTH
W Reserved
Reset u u u u u u u u 0 1 0 1 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R FUNC
RET_LENTH RET_START
W RET...
Reset 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31-24 Reserved Read value is undefined, only zero should be written.
23-14 lenth of Scan chains to save.
RET_LENTH
13-1 Start address divided by 4 inside SRAMX bank.
RET_START
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Field Function
0 functional retention in power down only.
FUNCRETENA 0Ob - disable functional retention.
1b - enable functional retention.
8.5.1.118 Hardware Sleep control (HARDWARESLEEP)
Offset
Register Offset
HARDWARESLEEP 780h
Function
used to postpone power down modes in case an interrupt is pending when the processor request deepsleep
Diagram
Bits 31 30 29 28 | 27 26 25 24 | 23 22 21 20 | 19 18 17 16
R Hw_E
w [ NAB... Reserved
Reset u u u u | u u u u | u u u u | u u u u
Bits 15 14 13 12 | 11 10 9 8 | 7 6 5 4 3 2 1 0
R
DAC SDMA SDMA DMIC PERIP | FORC
W Reserved 1 |Reserv | HE.. | ED
ed
Reset u u u u | u u u u | u u 0 u 0 u 0 0
Fields
Field Function
31 Set this bit if FRO192M is diabled.
HW_ENABLE_F
RO192M
30-7 Reserved Read value is undefined, only zero should be written.
6 Wake for DAC0/1/2.
DAC
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Field Function
5 Wake for DMA1.
SDMA1
4 Reserved Read value is undefined, only zero should be written.
3 Wake for DMAO.
SDMAO
2 Wake for DMIC.
DMIC
1 Wake for Flexcomms.
PERIPHERALS
0 Force peripheral clocking to stay on during Deep Sleep and Power-down modes.
FORCED
8.5.1.119 CPU Status (CPUSTAT)
Offset
Register Offset
CPUSTAT 80Ch
Diagram
Bits 31 30 29 28 27 26 25 24 | 23 22 21 20 | 19 18 17 16
R
Reserved
w
Reset u u u u u u u u | u u u u | u u u u
Bits 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
R CPUOL CPUO
Reserved Reserv | oc... |Resev | giE..
ed ed
w
Reset u u u u u u u u | u u u u 0 0 0 0
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Fields
Field Function
31-4 Reserved
3 Reserved
2 The CPUO lockup state.
CPUOLOCKUP 0b - the CPU is not in lockup.
1b - the CPU is in lockup.
1 Reserved
0 The CPUO sleeping state.
CPUOSLEEPIN 0Ob - the CPU is not sleeping.
G 1b - the CPU is sleeping.
8.5.1.120 LPCAC control (LPCAC_CTRL)
Offset
Register Offset
LPCAC_CTRL 824h
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R 0
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
R 0 PARIT | FRC_ |CLR_L | DIS_L
W Y_.. |NO_.. | PC.. | PC..
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 1
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Fields
Field Function
31-4 Reserved
3 Enable parity miss. Default value is 0.
PARITY_MISS_ Ob - Disable
EN 1b - Enable parity, miss on parity error
2 Force no allocation. Default value is 0.
FRC_NO _ALLO Ob - Force allocation
C 1b - Force no allocation
1 Clear cache function. Default value is 0.
CLR_LPCAC 0b - Unclear cache
1b - Clear cache
0 Disable/enable cache function. Default value is 1.
DIS_LPCAC Ob - Enable
1b - Disable
8.5.1.121 Flexcomm 32K clock select (FC32KCLKSEL)
Offset
Register Offset
FC32KCLKSEL 82Ch
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
Reserved
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R FC32K
Reserved
W CL...
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Fields
Field Function
31-1 Reserved
0 Flexcomm 32K clock select
FC32KCLKSEL 0b - FRO32K
1b - XTAL 32K
8.5.1.122 FRG Clock Source Select (FRGCLKSELO - FRGCLKSEL?7)
Offset
Forn=0to 7:
Register Offset
FRGCLKSELn 830h + (n x 4h)
Diagram
Bits 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
Reserved
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R
Reserved FRG_SRC_SEL
w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
Fields
Field Function
31-3 Reserved
2-0 FRG clock source select
FRG_SRC_SEL 000b - main clock
001b - PLL clock
010b - fro_div_hf
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Field Function
011b - None
100b - None
101b - None
110b - None
111b - None
8.5.1.123 Flexcomm clock divider (FLEXCOMMOCLKDIV - FLEXCOMM7CLKDIV)
Offset
Forn=0to 7:
Register Offset
FLEXCOMMnNCLKDIV 850h + (n x 4h)
Diagram
Bits 31 30 29 28 | 27 26 25 24 | 23 22 21 20 19 18 17 16
R REQF
LAG | HALT RETSE Reserved
w
Reset 0 1 0 0 | 0 0 0 0 | 0 0 0 0 0 0 0 0
Bits 15 14 13 12 | 1 10 9 8 7 6 5 4 3 2 1 0
R
Reserved DIV
w
Reset 0 0 0 0 | 0 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Function
31 Reset
REQFLAG 0Ob - Divider clock is stable
1b - Clock frequency is not stable
30 Reset
HALT 0Ob - Divider clock is running
1b - Divider clock has stopped
Table continues on the next page...
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Field Function
29 Reset
RESET 0b - Divider is not reset
1b - Divider is reset
28-8 Reserved
7-0 Clock divider value:
DIV * 0 - Divide by 1
* 1 - Divide by 2
» 255 - Divide by 256
8.5.1.124 Clock Control (CLOCK_CTRL)
Offset
Register Offset
CLOCK_CTRL A18h
Function
Various system clock controls : Flash clock (48 MHz) control, clocks to Frequency Measures
Diagram
Bits 31 30 29 28 | 27 26 25 24 | 23 22 21 20 | 19 18 17 16
R
w Reserved
Reset u u u u | u u u u | u u u u | u u u u
Bits 15 14 13 12 | 1 10 9 8 7 6 5 4 3 2 1 0
R Reserv | XO_C |ANA F | FRO1 | CLKIN | FRO_ |FRO12 | FRO1 |XTAL3 |Reserv
W Reserved ed |AL_.. | RO.. |MHZ. | E.. |HF_.. | MH.. |MHZ.. | 2M... ed
Reset u u u u | u u 0 0 0 0 0 0 0 0 0 1
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Field Function
31-10 Reserved Read value is undefined, only zero should be written.
9 Reserved
8 Enable clock for crystal oscillator calibration
XO_CAL_CLK_ Ob - The clock is not enabled.
ENA 1b - The clock is enabled.
7 Enable FRO 12MHz clock for analog control of the FRO 192MHz.
ANA_FRO12M_ Ob - The clock is not enabled.
CLK_ENA 1b - The clock is enabled.
6 Enable FRO 1MHz clock for clock muxing in clock gen.
FRO1MHZ_CL Ob - The clock is not enabled.
K_ENA 1b - The clock is enabled.
5 Enable clock_in clock for clock module.
CLKIN_ENA Ob - The clock is not enabled.
1b - The clock is enabled.
4 Enable FRO 96MHz clock for Frequency Measure module.
FRO_HF_FREQ 0b - The clock is not enabled.
M_ENA 1b - The clock is enabled.
3 Enable FRO 12MHz clock for Frequency Measure module.
FRO12MHZ_FR 0b - The clock is not enabled.
EQM_ENA 1b - The clock is enabled.
2 Enable FRO 1MHz clock for Frequency Measure module and for UTICK.
FRO1MHZ_UTI 0b - The clock is not enabled.
CK_ENA

1b - The clock is enabled.

1

XTAL32MHZ_F
REQM_ENA

Enable XTAL32MHz clock for Frequency Measure module.
Ob - The clock is not enabled.

1b - The clock is enabled.

Reserved need to write '1'".
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8.5.1.125 Comparator Interrupt control (COMP_INT_CTRL)
Offset
Register Offset
COMP_INT_CTRL B10h
Diagram
Bits 31 30 29 28 27 26 25 24 | 23 22 21 20 | 19 18 17 16
R
w Reserved
Reset u u u u u u u u | u u u u | u u u u
Bits 15 14 13 12 11 10 9 8 | 7 6 5 4 | 3 2 1 0
R INT_S INT_C | INT_E
INT_CTRL
W Reserved Ou... LE... NA...
Reset u u u u u u u u | u u 0 0 | 0 0 0 0
Fields
Field Function
31-6 Reserved Read value is undefined, only zero should be written.
5 Select which Analog comparator output (filtered our un-filtered) is used for interrupt detection.
INT_SOURCE Ob - Select Analog Comparator filtered output as input for interrupt detection.
1b - Select Analog Comparator raw output (unfiltered) as input for interrupt detection. Must be
used when Analog comparator is used as wake up source in Power down mode.
4-2 Comparator interrupt type selector:.
INT_CTRL 000b - The analog comparator interrupt edge sensitive is disabled.
001b - The analog comparator interrupt level sensitive is disabled.
010b - analog comparator interrupt is rising edge sensitive.
011b - Analog Comparator interrupt is high level sensitive.
100b - analog comparator interrupt is falling edge sensitive.
101b - Analog Comparator interrupt is low level sensitive.
110b - analog comparator interrupt is rising and falling edge sensitive.
111b - The analog comparator interrupt level sensitive is disabled.
1 Analog Comparator interrupt clear.
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Field Function
INT_CLEAR Ob - No effect.
1b - Clear the interrupt. Self-cleared bit.
0 Analog Comparator interrupt enable control:.
INT_ENABLE Ob - interrupt disable.
1b - interrupt enable.
8.5.1.126 Comparator Interrupt status (COMP_INT_STATUS)
Offset
Register Offset
COMP_INT_STATUS B14h
Diagram
Bits 31 30 29 28 27 26 25 24 | 23 22 21 20 | 19 18 17 16
R
w Reserved
Reset u u u u u u u u u u u u | u u u u
Bits 15 14 13 12 11 10 9 8 | 7 6 5 4 | 3 2 1 0
INT_S | STAT
R VAL
TA... us
w Reserved
Reset u u u u u u u u | u u u u | u 0 0 0
Fields
Field Function
31-3 Reserved Read value is undefined, only zero should be written.
2 comparator analog output.
VAL Ob - P+ is smaller than P-.
1b - P+ is greater than P-.
1 Interrupt status AFTER Interrupt Enable.
INT_STATUS
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Field Function
Ob - no interrupt pending.
1b - interrupt pending.
0 Interrupt status BEFORE Interrupt Enable.
STATUS 0b - No interrupt pending.
1b - Interrupt pending.
8.5.1.127 Control automatic clock gating (AUTOCLKGATEOVERRIDE)
Offset
Register Offset
AUTOCLKGATEOVERR | EO4h
IDE
Diagram
Bits 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
R
w ENABLEUPDATE
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bits 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R|sysc SDMA | SDMA | CRCG SYNC | sYNC
USBO RAM4 | RAM3 | RAM2 | RAM1 | RAMO [RAMX | ROM
w | ON 1 0 EN Reserved 1.A.. |0A.
Reset 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Fields
Field Function
31-16 The value 0xCODE must be written for AUTOCLKGATEOVERRIDE registers fields updates to have
effect.
ENABLEUPDA
TE 0000_0000_0000_0000b - Bit Fields 0 - 15 of this register are not updated
1100_0000_1101_1110b - Bit Fields 0 - 15 of this register are updated
15 Control automatic clock gating of synchronous system controller registers bank.
SYSCON Ob - Automatic clock gating is not overridden.
1b - Automatic clock gating is overridden (Clock gating is disabled).
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Field Function
14 Control automatic clock gating of USB controller.
USBO 