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Revision history
Rev |Date Description

1.7 20170414 LPC546xx User manual.

Modifications: * Added Figure 13 “Legacy image boot process flowchart” and Figure 14 “Single Enhanced image
and Dual Enhanced image boot process flowchart”.

1.6 20170331 LPC546xx User manual.
‘Modifications: " * Deleted the remark from bits 2 and 3 in Table 108 “EMC system control register (EMCSYSCTRL,
main syscon: offset 0x444) bit description”

Remark: The state of this bit is preserved through a software reset, and only a POR or a BOD
event will reset it to its default value.

® Updated Table 1006 “Pointer to ISP parameter array”.
For byte offset 1: 1: I12C of Flexcomm 1 and 4: SPI of Flexcomm 3.

® Updated Table 164 “ISP pin assignments”. In USART mode: FCO_TXDPIOOQ_30; FCO_RXD
PIO0_29.

® Updated bit 29, LOWPRIO description text of Table 1022 “ADC Conversion Sequence A Control
register (SEQA_CTRL, offset 0x08) bit description”.

® Updated Table 963 “12C / SPI command summary”: Command identifier of Write RAM is OxBO.

® Updated Table 992 “12C / SPI ISP write RAM command packet”: changed text to: The
ISP_CMD_WRITE_RAM (0xB0) command is used to erase more than one sector (from a start
sector to an end sector).

® Updated Table 993 “12C / SPI ISP write RAM response packet”, Table 994 “12C / SPI ISP go
command packet”, and Table 995 “I12C / SPI ISP go to RAM response packet”: Value of Command
0xBO.

15 20170315 LPC546xx User manual.

‘Modifications: ® Updated remark: The SDIO function clock to the interface can be up to 50 MHZ. See Section 27.3
“Basic configuration”. Deleted text: Wake-up: Enable interrupts for waking up from deep-sleep and
deep power-down modes, enable the interrupts in the STARTERL register. See Section 4.5.91.

® Updated: Changing clock. The cards operate at a maximum of 25 MHz (at maximum of 50 MHz in
high-speed mode and speed detection using CMD6). See Section 27.8.2.1 “Initialization”.

® Updated Table 522 “Timing requirements”: SDR25 (High Speed mode).
14 ‘20170307 'LPC546xx User manual.
‘Modifications: e Changed title from LPC5460x to LPC546xx.
13 ‘20170228 'LPC5460x User manual.

Modifications: ® Updated Table 2 “Ordering options” and Table 1 “Ordering information”. Removed references of S
parts.

® Updated Section 6.1 “Features”.

¢ Updated Table 108 “EMC system control register (EMCSYSCTRL, main syscon: offset 0x444) bit
description”. Removed the remark from bits 2 and 3: The state of this bit is preserved through a
software reset, and only a POR or a BOD event will reset it to its default value.
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Revision history ...continued

Rev |Date Description
1.2 20170224 |LPC5460x User manual.
Modifications: * Removed all references to LPC54S60x.
* Removed all references to AES-engine and SHA.
® Updated Figure 1 “Block diagram” and Figure 2 “Main memory map”.
® Updated Table 5 “Connection of interrupt sources to the NVIC”, Table 8 “Interrupt Set-Enable
Register 1 register”, and Table 30 “Interrupt priority register 13”.
® Updated Table 38 “AHB matrix priority register 0 (AHBMATPRIO, main syscon: offset 0x010) bit
description”.
® Updated Chapter 6 “LPC5460x Boot process”.
* Updated Table 180 “DMA trigger Input mux registers (DMA_ITRIG_INMUX][0:29], offsets
[OXOEQ:0x154]) bit description”.
¢ Updated Table 1013 “IAP Get ROM API pointer command”.
® Updated Chapter 45 “LPC5460x One-Time Programmable (OTP) memory and API".
* Renamed table title of Table 593 “Supported cursor sizes”: was Palette data storage for STN
monochrome mode.
1.1 20170206 |LPC54S60x/LPC5460x User manual.
Modifications: ® Updated Table 3 “Memory usage and details”: Address range details and description for address
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range: 0x8000 0000 to OxDFFF FFFF. Static memory chip select: was 0x9000 0000 - 0x93 FFFF,
now, 0x9000 0000 — 0x93FF FFFF.

Updated Figure 4 “Clock generation”. Removed wdt_clk.

Updated Table 68 “System PLL clock source select register (SYSPLLCLKSEL, main syscon: offset
0x290) bit description”: Removed Watchdog Oscillator, wdt_clk.

Updated Section 4.5.77 “FRO Control register”.

Updated Table 113 “SDIO clock in phase and delay control register (SDIOCLKCTRL, main syscon:
offset 0x460) bit description”: Bit 7, PHASE_ACTIVE description.

Updated Table 114 “FRO control register (FROCTRL, main syscon: offset 0x500) bit description”:
Bit 31: Reserved.

Updated Table 855 “USB1 Data buffer start address (DATABUFSTART, offset 0x00C) bit
description”.

Updated Figure 15 “SCTO input multiplexing”.
Updated Table 185 “GPIO pins available”; Added 180-pin device package.

Updated Table 890 “PTD bit definition”. Fixed NakCnt[3:0] and Cerr[1:0] bit definitions and updated
description for MaxPacketLength[10:0] TT_MPS_Len[10:0].

Added text: PDSLEEPCFG registers can also be used to turn analog peripherals on or off for
deep-sleep mode to Section 5.2 “General description”.

Updated Section 5.3.2.1 “Power configuration in active mode”: The clock source for the system
clock can be selected from the FRO (default), crystal oscillator, output of the PLL, the system
oscillator, 32 kHz oscillator, or the watchdog oscillator (see Figure 4 and related registers).
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Revision history ...continued

Rev |Date Description

11 ® Updated Section 6.1 “Features”: Added RSA API calls.
® Updated Section 6.3.2.7 “Image qualification”.

® Updated description of bit 25:16, XFERCOUNT. See Table 245 “Channel transfer configuration
registers bit description”.

® Updated Table 578 “Static Memory Read Delay registers (STATICWAITRD[0:3], address 0x4008
120C (STATICWAITRDO), 0x4008 122C (STATICWAITRD1), 0x4008 124C (STATICWAITRD2),
0x4008 126C (STATICWAITRD3)) bit description”. Changed address of STATICWAITRDO to
0x4008 120C.

® Table 580 “Static Memory Write Delay registers (STATICWAITWR[0:3], address 0x4008 1214
(STATICWAITWRO), 0x4008 1234 (STATICWAITWR1), 0x4008 1254 (STATICWAITWR?2), 0x4008
1274 (STATICWAITWR3)) bit description” Changed address of STATICWAITWRO to 0x4008 1214.

® Updated Section 33.2 “Features”: Added text: Software support for AVB feature is available from
NXP Professional Services. See nxp.com for more details.

® Added text: USB on-chip drivers are provided via the USB Stack in SDK and LPCOpen software
packages to Section 38.1 “How to read this chapter”.

® Updated Table 939 “Power API calls”.

® Updated Section 40.4.1 “POWER_SetVoltageForFreq”. and Section 40.4.3
“CLOCK_SetupFROCIocking”.

* Updated Table 942 “Chip_ POWER_EnterPowerMode routine” and Table 943
“Chip_POWER_SetFROHFRate routine”.

® Updated Section 40.4.2.2 “Param1: peripherals”.

® Added a remark to Section 41.4.5.4 “ISP Write to RAM” and Section 41.4.5.5 “ISP Read Memory”.
* Deleted EEPROM from Section 41.4.5.7 “ISP Copy RAM to flash”.

® Updated Section 4.6.4.1 “PLL Features”: Removed 6 kHz to 1.5 MHz Watchdog Oscillator.

>1.0 20161221 FInitiaI revision. LPC54S60x/LPC5460x User manual.

Contact information

For more information, please visit: http://www.nxp.com

For sales office addresses, please send an email to: salesaddresses@nxp.com
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1.1 Introduction

1.2 Features

The LPC546xx is a family of ARM Cortex-M4 based microcontrollers for embedded
applications featuring a rich peripheral set with very low power consumption and
enhanced debug features.

The ARM Cortex-M4 is a 32-bit core that offers system enhancements such as low power
consumption, enhanced debug features, and a high level of support block integration. The
ARM Cortex-M4 CPU incorporates a 3-stage pipeline, uses a Harvard architecture with
separate local instruction and data buses as well as a third bus for peripherals, and
includes an internal prefetch unit that supports speculative branching. The ARM
Cortex-M4 supports single-cycle digital signal processing and SIMD instructions. A
hardware floating-point processor is integrated into the core.

The LPC546xx family includes up to 512 KB of flash, 200 KB of on-chip SRAM, up to 16
kB of EEPROM memory, a quad SPI Flash Interface (SPIFI) for expanding program
memory, one high-speed and one full-speed USB host and device controller, Ethernet
AVB, LCD controller, Smart Card Interfaces, SD/MMC, CAN FD, an External Memory
Controller (EMC), a DMIC subsystem with PDM microphone interface and I12S, five
general-purpose timers, SCTimer/PWM, RTC/alarm timer, Multi-Rate Timer (MRT), a
Windowed Watchdog Timer (WWDT), ten flexible serial communication peripherals
(USART, SPI, I2S, I2C interface), 12-bit 5.0 Msamples/sec ADC, temperature sensor.

UM10912

* ARM Cortex-M4 CPU:
— ARM Cortex-M4 processor, running at frequencies of up to 180 MHz.
— Built-in Memory Protection Unit (MPU) supporting eight regions.
— Built-in Nested Vectored Interrupt Controller (NVIC).
— Hardware Floating Point Unit (FPU).
— Non-maskable Interrupt (NMI) input.

— Serial Wire Debug; includes serial wire trace (SWO), ETM Trace, eight (6 + 2)
breakpoints, four watchpoints, and a debug timestamp counter.

— System tick timer.
* On-Chip memory:

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

— Up to 200 KB total SRAM consisting of 160 kB contiguous main SRAM and an
additional 32 kB SRAM on the 1&D buses. 8 kB of SRAM bank intended for USB
traffic.

— 16 kB of EEPROM.
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ROM API support:

Flash In-Application Programming (IAP) and In-System Programming (ISP).

ROM-based USB drivers (HID, CDC, MSC, and DFU). Supports flash updates via
USB.

Supports booting from valid user code in flash, USART, SPI, and 12C.
Legacy, Single, and Dual image boot.

OTP API for programming OTP memory.

Random Number Generator (RNG) API.

Clock generation:

Crystal oscillator with an operating range of 1 MHz to 25 MHz.

Internal Free Running Oscillator (FRO) with a high-frequency of 96 MHz output,
medium-frequency of 48 MHz output, and a low-frequency of 12 MHz output,
factory trimmed for accuracy. The FRO output can optionally be used as a system
clock.

Independent Watchdog Oscillator (WDOSC) with a frequency range of 6 kHz to 1.5
MHz.

System PLL allows CPU operation up to the maximum CPU rate and can run from
the main oscillator, the internal FRO, the watchdog oscillator or the 32 KHz RTC
oscillator.

Two additional PLLs for USB clock and audio subsystem.
Independent clocks for the SPIFI interface, ADC, USBs, and the audio subsystem.
Clock output function with divider.

Frequency measurement unit for measuring the frequency of on-chip or off-chip
clock signal.

Serial interfaces:

Ten Flexcomm Interface serial peripherals. Each Flexcomm Interface can be
selected by software to be a USART, SPI, or I2C interface. Two Flexcomm
Interfaces also include an I12S interface. Each Flexcomm Interface includes a FIFO
buffer that supports USART, SPI, and 12S if supported by that Flexcomm Interface.
A variety of clocking options are available to each Flexcomm Interface and include
a shared fractional baud-rate generator.

12C-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
I2C pads also support High Speed Mode (3.4 Mbit/s) as a slave. The slave function
is able to wake up the device from Deep-sleep and Power-down modes.

Two I1SO 7816 Smart Card Interfaces with DMA support.

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

USBL1 high-speed host/device controller with on-chip high-speed PHY.

SPIFI with XIP feature uses up to four data lines to access off-chip SPI/DSPI/QSPI
flash memory at a much higher rate than standard SPI or SSP interfaces.

Ethernet MAC with MII/RMII interface with Audio Video Bridging (AVB) support and
dedicated DMA controller.

Two CAN FD modules with dedicated DMA controller.
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Digital peripherals:

DMA controller with 30 channels and up to 24 programmable request/trigger
sources and able to access all memories and DMA-capable peripherals.

— LCD Controller supporting both Super-Twisted Nematic (STN) and Thin-Film
Transistor (TFT) displays. It has a dedicated DMA controller, selectable display
resolution (up to 1024 x 768 pixels), and supports up to 24-bit true-color mode.

— External Memory Controller (EMC) provides support for asynchronous static
memory devices such as RAM, ROM and flash, in addition to dynamic memories
such as single data rate SDRAM with an SDRAM clock of up to 100 MHz.

— Secured digital input/output (SD/MMC) card interface with DMA support.

— CRC engine block can calculate a CRC on supplied data using one of three
standard polynomials with DMA support.

— Upto 171 General-Purpose Input/Output (GPIO) pins.

— GPIO registers are located on the AHB for fast access. The DMA supports GPIO
ports.

— Up to eight GPIOs can be selected as pin interrupts (PINT), triggered by rising,
falling or both input edges.

— Two GPIO grouped interrupts (GINT) enable an interrupt based on a logical
(AND/OR) combination of input states.

Analog peripherals:

— 12-bit, 12-channel, Analog-to-Digital Converter (ADC) supporting 5.0 Msamples/s.
The ADC supports two independent conversion sequences.

— Integrated temperature sensor connected to the ADC.

Security features:

— Random number generator can be used to create keys with DMA support.
— enhanced Code Read Protection (eCRP) to protect user code.

— OTP memory for ECRP settings and user application specific data.

DMIC subsystem includes a dual-channel PDM microphone interface with
decimators, filtering, and hardware voice activity detection. The processed output
data can be routed directly to an I2S interface if needed.

Timers

— Five 32-bit general purpose timers/counters, with up to 4 capture inputs and 4
compare outputs, PWM mode, and external count input. Specific timer events can
be selected to generate DMA requests. The fifth timer does not have external pin
connections and may be used for internal timing operations.

— SCTimer/PWM with 8 input and 10 output functions (including capture and match).
Inputs and outputs can be routed to/from external pins and internally to/from
selected peripherals. Internally, the SCTimer/PWM supports 16 match/captures, 16
events, and 16 states.

— 24-bit Multi-Rate Timer (MRT) module with four channels each capable of
generating repetitive interrupts at different, programmable frequencies.
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32-bit Real-time clock (RTC) with 1 s resolution running in the always-on power
domain. A 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
32.768 kHz oscillator.

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

Windowed Watchdog Timer (WWDT) with dedicated watchdog oscillator.

Ultra-low power Micro-tick Timer, running from the Watchdog oscillator that can be
used to wake up the device from low power modes.

Repetitive Interrupt Timer (RIT) for debug time-stamping and for general purpose
use.

Power-saving modes and wake-up:

Integrated PMU (Power Management Unit) to minimize power consumption.
Reduced power modes: sleep, deep-sleep, power-down, and deep power-down.

Wake-up from deep-sleep and power-down modes via activity on the USART, SPI,
and I2C peripherals when operating as slaves.

Wake-up from sleep, deep-sleep, power-down, and deep power-down modes
using the RTC alarm.

The Micro-tick Timer can wake-up the device from any reduced power mode by
using the watchdog oscillator when no other on-chip resources are running.

Power-On Reset (POR).
Brown-Out Detect (BOD) with separate thresholds for interrupt and forced reset.

Single power supply 1.71 V to 3.6 V.

JTAG boundary scan supported.

128 bit unique device serial number for identification.

Operating temperature range —40 °C to +105 °C.
Available in TFBGA180 and LQFP208 packages.
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1.3 Block diagram

Each Flexcomm Interface includes USART, SPI, and 12C functions. Flexcomm Interface 6
and 7 each also provide an 12S function.
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Fig 1. Block diagram
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1.4 Architectural overview

The ARM Cortex-M4 includes three AHB-Lite buses, one system bus and the I-code and
D-code buses. One bus is dedicated for instruction fetch (I-code), and one bus is
dedicated for data access (D-code). The use of two core buses allows for simultaneous
operations if concurrent operations target different devices.

A multi-layer AHB matrix connects the CPU buses and other bus masters to peripherals in
a flexible manner that optimizes performance by allowing peripherals on different slaves
ports of the matrix to be accessed simultaneously by different bus masters. More
information on the multilayer matrix can be found in Section 2.1.4. Connections in the
multilayer matrix are shown in Figure 1. Note that while the AHB bus itself supports word,
halfword, and byte accesses, not all AHB peripherals need or provide that support.

APB peripherals are connected to the AHB matrix via two APB buses using separate
slave ports from the multilayer AHB matrix. This allows for better performance by reducing
collisions between the CPU and the DMA controller, and also for peripherals on the
asynchronous bridge to have a fixed clock that does not track the system clock. Note that
APB, by definition, does not directly support byte or halfword accesses.

1.5 ARM Cortex-M4 processor

The Cortex-M4 is a general purpose 32-bit microprocessor, which offers high performance
and very low power consumption. The Cortex-M4 offers a Thumb-2 instruction set, low
interrupt latency, interruptible/continuable multiple load and store instructions, automatic
state save and restore for interrupts, tightly integrated interrupt controller, multiple core
buses capable of simultaneous accesses, and a floating point unit.

A 3-stage pipeline is employed so that all parts of the processing and memory systems
can operate continuously. Typically, while one instruction is being executed, its successor
is being decoded, and a third instruction is being fetched from memory.

Information about Cortex-M4 configuration options can be found in Chapter 50.

1.6 On-chip flash memory system

The LPC546xx contains up to 512 kB of on-chip flash memory. A flash memory
accelerator maximizes performance for CPU accesses. This memory may be used for
both code and data storage. Programming of the flash memory may be accomplished in
several ways. It may be programmed In System via the serial port. The application
program may also erase and/or program the flash while the application is running,
allowing a great degree of flexibility for data storage field firmware upgrades, etc.

1.7 On-chip Static RAM

UM10912

The LPC546xx contains up to 200 kB of on-chip static RAM. 8 kB of SRAM is intended for
the use by high-speed USB host/device peripherals. There are 6 banks of SRAM and
each bank is placed at a separate slave port. This architecture allows the possibility for
CPU and DMA accesses to be separated in such a way that there are few or no delays for
the bus masters. It also allows separation of data for different peripherals functions, in
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order to improve system performance. For example, LCD DMA can be occurring in one
SRAM while Ethernet DMA is occurring in another, all while the CPU is using the Main
SRAM for data and/or instruction access.

1.8 On-chip EEPROM

The LPC546xx contains up to 16 kB of on-chip EEPROM memory. The EEPROM is
accessible only by the CPU.
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1.9 Ordering information

Table 1. Ordering information

Type number Package

Name Description Version
LPC54605J256ET180 |TFBGA180 |thin fine-pitch ball grid array package; 180 balls; body 12 “ 12 “ 0.8 mm [SOT570-3
LPC54605J512ET180 |TFBGA180 (thin fine-pitch ball grid array package; 180 balls; body 12 “ 12 “ 0.8 mm |SOT570-3
LPC54606J256ET180 |TFBGA180 |thin fine-pitch ball grid array package; 180 balls; body 12 “ 12 “ 0.8 mm |SOT570-3
LPC54606J512BD208 |LQFP208 plastic low profile quad flat package; 208 leads; body 28 x 28 x 1.4 mm |SOT459-1
LPC54607J256ET180 |TFBGA180 |thin fine-pitch ball grid array package; 180 balls; body 12 “ 12 “ 0.8 mm |SOT570-3
LPC54607J512ET180 |TFBGA180 (thin fine-pitch ball grid array package; 180 balls; body 12 “ 12 0.8 mm |SOT570-3
LPC54607J256BD208 |LQFP208 plastic low profile quad flat package; 208 leads; body 28 x 28 x 1.4 mm |SOT459-1
LPC54608J512ET180 |TFBGA180 (thin fine-pitch ball grid array package; 180 balls; body 12 “ 12 0.8 mm |SOT570-3
LPC54608J512BD208 |LQFP208 plastic low profile quad flat package; 208 leads; body 28 x 28 x 1.4 mm |SOT459-1
LPC54616J256ET180 |TFBGA180 (thin fine-pitch ball grid array package; 180 balls; body 12 “ 12 0.8 mm |SOT570-3
LPC54616J512BD208 |LQFP208 plastic low profile quad flat package; 208 leads; body 28 x 28 x 1.4 mm |SOT459-1
LPC54618J512ET180 |TFBGA180 (thin fine-pitch ball grid array package; 180 balls; body 12 “ 12 0.8 mm |SOT570-3
LPC54618J512BD208 |LQFP208 plastic low profile quad flat package; 208 leads; body 28 x 28 x 1.4 mm |SOT459-1
1.9.1 Ordering options

Table 2.  Ordering options

o £ 0 -

: g £z g5 8 £ g £

2 % g = |2 |2 |2 |8 |1z |38 |2

2 & T 5 2 2 & s & S 5
LPC54618 devices (HS/FS USB, Ethernet, CAN FD, LCD)

LPC54618J512ET180 TFBGA180 512 200 yes yes yes yes yes yes 145
LPC54618J512BD208 LQFP208 512 200 yes yes yes yes yes yes 171
LPC54616 devices (HS/FS USB, Ethernet, CAN FD)
’ LPC54616J256ET180 TFBGA180 256 136 yes yes yes no yes no 145
LPC54616J512BD208 LQFP208 512 200 yes yes yes no yes no 171
'LPC54608 devices (HS/FS USB, Ethernet, CAN 2.0, LCD) ’ ' ’
LPC54608J512ET180 TFBGA180 512 200 yes yes yes yes no yes 145
LPC54608J512BD208 LQFP208 512 200 yes yes yes yes no  yes 171
LPC54607 devices (HS/FS USB, LCD)
’ LPC54607J256ET180 TFBGA180 256 136 yes yes no no no yes 145
LPC54607J512ET180 TFBGA180 512 200 yes yes no no no yes 145
LPC54607J256BD208 LQFP208 256 136 yes yes no no no yes 171
'LPC54606 devices (HS/FS USB, Ethernet, CAN 2.0)

LPC54606J256ET180 TFBGA180 256 136 yes yes yes yes no no 145
LPC54606J512BD208 LQFP208 512 200 |yes |yes yes yes no  no 171
UM10912 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2017. All rights reserved.
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Table 2.  Ordering options ...continued

Chapter 1: LPC546xx Introductory information
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LPC54605 devices (HS/FS USB)
LPC54605J256ET180 TFBGA180 256 136 yes yes no no no no 145
LPC54605J512ET180 TFBGA180 512 200 yes yes no no no no 145
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The LPC546xx incorporates several distinct memory regions. Figure 2 shows the overall
map of the entire address space from the user program viewpoint following reset.

The APB peripheral area (detailed in Figure 3) is divided into fixed 4 KB slots to simplify
addressing.

The registers incorporated into the CPU, such as NVIC, SysTick, and sleep mode control,
are located on the private peripheral bus.

211

Memory map and peripheral addressing

The ARM Cortex-M4 processor has a single 4 GB address space. The following table
shows how this space is used on the LPC546xx.

Table 3.  Memory usage and details
Address range General Use Address range details and description
0x0000 0000 to Ox1FFF FFFF |On-chip 0x0000 0000 - 0x0007 FFFF | Flash memory (512 KB).
non-volatile
memory
Boot ROM 0x0300 0000 - 0x0300 FFFF |Boot ROM with flash services in a 64 KB
space.
SRAMX 0x0400 0000 - 0x0400 7FFF | I&D SRAM bank (32 KB).
SPI Flash 0x1000 0000 - 0x17FF FFFF | SPIFI memory mapped access space

|0x2000 0000 to Ox3FFF FFFF

Interface (SPIFI)

'SRAM Banks

|0x2000 0000 - 0x2002 7FFF

(128 MB).
SRAM banks (160 KB).

SRAM bit band
alias addressing

0x2200 0000 - 0x23FF FFFF

SRAM bit band alias addressing (32 MB)

0x4000 0000 to Ox7FFF FFFF

UM10912

APB peripherals

0x4000 0000 - 0x4001 FFFF

'0x4002 0000 - 0x4003 FFFF

APB slave group 0 up to 32 peripheral

blocks of 4 KB each (128 KB).

APB slave group 1 up to 32 peripheral

blocks of 4 KB each (128 KB).

0x4004 0000 - 0x4005 FFFF

APB asynchronous slave group 2 up to
32 peripheral blocks of 4 KB each

(128 KB).

AHB peripherals

0x4008 0000 - 0x400B FFFF

AHB peripherals (256 KB).

USB SRAM |0x4010 0000 - 0x4010 1IFFC | USB SRAM (8 KB)

Peripheral bit 0x4200 0000 - 0x43FF FFFF | Peripheral bit band alias addressing
band alias (32 MB)

addressing
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Chapter 2: LPC546xx Memory map

Memory usage and details

Address range
0x8000 0000 to OXDFFF FFFF |Off-chip Memory | Four static memory chip selects:

General Use Address range details and description

via the External  0,8000 0000 - 0x83FF FFFF | Static memory chip select 0 (up to 64
Controller » - -
0x8800 0000 - 0x8BFF FFFF | Static memory chip select 1 (up to 64

MB)(2

0x9000 0000 — 0x93FF FFFF | Static memory chip select 2 (up to 64
MB)

0x9800 0000 - 0x9BFF FFFF | Static memory chip select 3 (up to 64
MB)

‘Four dynamic memory chip selects:

0xA000 0000 - 0xA7FF FFFF |Dynamic memory chip select O (up to
256MB)

'0XA800 0000 - OXAFFF FFFF Dynamic memory chip select 1 (up to
256MB)

'0xB0O0O 0000 - OXB7FF FFFF Dynamic memory chip select 2 (up to
256MB)

0xB800 0000 - 0xBFFF FFFF | Dynamic memory chip select 3 (up to
256MB)

'OXE000 0000 to OXEOOF FFFF  Cortex-M4 'OXE000 0000 - OXEOOF FFFF | Cortex-M4 related functions, includes

UM10912

2.1.2

Private the NVIC and System Tick Timer.
Peripheral Bus

[1] Can be up to 256 MB, upper address Ox8FFF FFFF, if the address shift mode is enabled. See
EMCSYSCTRL register bit 0 (Section 4.5.71).

[2] Can be up to 128 MB, upper address 0x97FF FFFF, if the address shift mode is enabled. See
EMCSYSCTRL register bit 0 (Section 4.5.71).

SRAM

The Main SRAM is comprised of up to a total 160 KB of contiguous, on-chip static RAM
memory (this is in addition to SRAMX as noted in the next section below, so the total
device SRAM can be up to 200 KB). The Main SRAM is further divided to allow for more
control of power usage when less SRAM is required: SRAMO (up to 64 KB), SRAM1 (up to
32 KB), SRAM2 (up to 32 KB), and SRAM3 (up to 32 KB). Each SRAM has a separate
clock control and power switch, see Section 4.5.19 “AHB Clock Control register 0” and
Section 4.5.84 “Power Configuration register 0”.

An additional on-chip static RAM memory is available that is not contiguous to the main
SRAM. This RAM is called SRAMX, and resides on the local buses (I-Code and D-Code)
of the Cortex-M4, and on the main bus of the Cortex-M0O+. This RAM can be used, for
example, as the location for the program stack, common data, or any other use where a
separate access away from the Main SRAM has an advantage. SRAMX can be disabled
or enabled in the SYSCON block to save power. See Section 4.5.84 “Power Configuration
register 0”. Also, an additional 8 KB SRAM is available for USB operations or it can be
used as a general purpose SRAM when not used for USB.
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SRAMX

Chapter 2: LPC546xx Memory map

SRAM configuration

SRAMO SRAM1 SRAM2 SRAM3 USB RAM

(total SRAM = up to 200 kB)
Size Up to 32 kB

Upto64kB |Upto32kB Upto32kB Upto32kB 8kB

Address Beginsat0x0400 Begins at Begins at Begins at Begins at If present,
range 0000

0x2000 0000 |0x2001 0000 |0x2001 8000 |0x2002 0000 |begins at
0x4010 0000

UM10912

2121

2122

SRAM usage notes

Although always contiguous on all LPC546xx devices, SRAMO, SRAM1, SRAM2, and
SRAMS3 are placed on different AHB matrix ports. This allows user programs to potentially
obtain better performance by dividing RAM usage among the ports. For example,
simultaneous access to SRAMO by the CPU and SRAML1 by the system DMA controller
does not result in any bus stalls for either master.

Generally, data being communicated via peripherals will be accessed by the CPU at some
point, even when peripheral data is mainly being transferred via DMA. So, in order to
minimizing data read/write stalls, data buffers may be placed in RAMs on different AHB
matrix ports. For instance, if DMA is writing to one buffer on a specific AHB matrix port
while the CPU is reading data from a buffer on a different AHB matrix port, there is no stall
for either the CPU or the DMA. Sequences of data from the same peripheral could be
alternated between RAM on each port. This could be helpful if DMA fills or empties a RAM
buffer, then signals the CPU before proceeding on to a second buffer. The CPU would
then tend to access the data while the DMA is using the other RAM.

Bit-band addressing
The ARM Cortex-M4 CPU provides a bit-band addressing feature. This offers efficient bit
accesses to selected memory regions.

Bits in the address region 0x2000 0000 to 0x200F FFFF (bits addressed at addresses
0x2200 0000 to 0x23FF FFFF) include the entire main SRAM area (does not include
SRAMX which is at a lower address).

Bits in the address region 0x4000 0000 to 0x400F FFFF (bits addressed at addresses
0x4200 0000 to 0x43FF FFFF) include all AHB and APB peripherals. This space does not
include the USB RAM and the EEPROM.

Reads from bit-band addresses return the respective bit from the bit-band region. Writes
perform an atomic read-modify-write on the respective bit of the bit-band region. For
details, see the ARM Cortex-M4 technical reference manual.

To calculate a bit band address:

Bit address = (Byte offset within bit-band space * 32) + (bit number in byte * 4) + bit-band
base address

Where:

* Bit addressable RAM base address = 0x2000 0000
* AHB/APB peripheral base address = 0x4000 0000
* RAM bit-band base address = 0x2200 0000

All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2017. All rights reserved.
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* AHB/APB peripheral bit-band base address = 0x4200 0000

¢ Byte offset within bit-band space: the offset within the related bit-band space (bit
addressable RAM space or AHB/APB peripheral space). For example, the offset of bit
addressable RAM address 0x201F A127 = 0x200F A127 - 0x2000 0000 =
0x000F A127

For example, the bit-band address of bit 5 of RAM address 0x201F A127 =
((Ox201F A127 - 0x2000 0000) * 32) + 5 * 4) + 0x2200 0000 = Ox1F4 24E0 + 14 +
0x2200 0000 = 0x23F4 24F4.

Remark: Because bit-band operations are implemented as read-modify-write operations,
and appear on the AHB bus in that manner, some uses of bit-banding may not work as
intended. For example, if a peripheral register contains several write-one-to-clear status
flags, attempting to clear one such flag using bit-banding will actually clear all such flags
that read as a one in that register.

UM10912 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2017. All rights reserved.
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2.1.3

Memory mapping

Chapter 2: LPC546xx Memory map

The overall memory map is shown in Figure 2 “Main memory map”. Details of APB

peripheral mapping are shown in Figure 3 “APB memory map”.

Memory space

AHB peripherals

OXFFFF FFFF
(reserved)
— — 0XE010 0000 EPROM (16 KB) 0x4010 BFFF
private peripheral bus
OXE000 0000 0x4010 8000
(EMC) (reserved)
0x8000 0000 0x4010 2000
(reserved) USB SRAM (8 kB)
0x4400 0000 (reserved) 0x4010,0000
peripheral 0x400A 5000
it i reserved
bit-band addressing 044200 0000 — US(B = ) — Ox400A 4000
ost registers
(reserved) 9 0x400A 3000
0x400C 0000 FS USB host registers
AHB ( ) 0x400A 2000
i reserve:
peripheral %4008 0000 e 0X400A 1000
(reserved) %4006 0000 0x400A 0000
Asynchronous CANL 0x4009 E000
i CAN O
APB peripherals X4004 0000 : 0x4009 DOOO
X see APB ISP-AP interface
APi ggrgp!;erali on memory ey 0x4009 C000
ridge »
2 0x4002 0000 map figure 0x4009 BOOO
APB peripherals on Flexcomm 9 0x4009 A00O
APB bridge 0 Flexcomm 8
0x4000 0000 0x4009 9000
(reserved) Flexcomm 7
- 0x2400 0000 FET— 0x4009 8000
SRAM bit-band 0x4009 7000
addressing Flexcomm 5
0x2200 0000 0x4009 6000
(reserved) CRC engine
0x2002 0000 - 0x4009 5000
SRAM2 HS USB device
0x4009 4000
(up to 32 kB) Ethernet
0x2002 0000 0x4009 2000
SRAM1 (reserved) 0x4009 1000
X
(up to 64 kB) 0x2001 0000 D-Mic interface
SRAMO X - 0x4009 0000
High Speed GPIO
(up to 64 kB) T— 0x4008 C000
Vi
(roserved) 0x2000 0000 0x4008 BOOO
Flexcomm 4
0x1800 0000
SPIFI Flash Interface Flexcomm 3 0x4008 A000
memory mapped space - > 0x4008 9000
excomm
E—— 0x1000 0000 0x4008 8000
0x0401 0000 Flexcomm 1 0x4008 7000
SRAMX Flexcomm 0
(32 kB) s =Ty, 0x4008 6000
imer
reserved) 0x0400 0000 — : 0x4008 5000
0x0300 0000 FS USB device registers 0x4008 4000
Boot ROM LCD registers
0x0300 0000 - 0x4008 3000
(reserved) DMA registers
0x0008 0000 EMC registers 0x4008 2000
Flash memory 0x4008 1000
(up to 512 kB) SPIFI registers
0x0000 0000 0x4008 0000
— 0x0000 00CO
| active interrupt vectors |
0x0000 0000 aaa-026742

The private peripheral bus includes CPU peripherals such as the NVIC, SysTick, and the core control registers.

Fig 2.  Main memory map
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Fig 3.

APB bridge 0
31-22 (reserved)
21 OTP controller
20 | EEPROM controller
19-15 (reserved)
14 Micro-Tick
13 MRT
12 WDT
11-10 (reserved)
9 CTIMER1
8 CTIMERO
7-6 (reserved)
5 Input muxes
4 | Pin Interrupts (PINT)
3 GINT1
2 GINTO
1 I0OCON
2 Syscon

APB memory map

0x4001 FFFF
0x4001 6000
0x4001 5000
0x4001 4000
0x4001 FO0O
0x4000 E000
0x4000 D000
0x4000 C000
0x4000 A000
0x4000 9000
0x4000 8000
0x4000 6000
0x4000 5000
0x4000 4000
0x4000 3000
0x4000 2000
0x4000 1000
0x4000 0000

APB bridge 1

31-27 (reserved)

26 RNG

25.24 (reserved)

23 Smard card 1

22 Smart card 0

21 (reserved)

20 Flash controller

19-14 (reserved)

13 RIT

12 RTC
11-9 (reserved)

8 CTIMER2
7-0 (reserved)

31-10 (reserved)

9 CTIMER4
8 CTIMER3
7-1 (reserved)

0 Asynch. Syscon

0x4003 FFFF
0x4003 BOOO
0x4003 A000
0x4003 8000

0x4003 7000
0x4003 6000

0x4003 5000
0x4003 4000
0x4002 E000
0x4002 D000
0x4002 C000

0x4002 9000

0x4002 8000
0x4002 0000

Asynchronous APB bridge

0x4005 FFFF
0x4004 A000
0x4004 9000
0x4004 8000
0x4004 1000
0x4004 0000

aaa-023944

UM10912

2.1.4 AHB multilayer matrix

2.1.5

The LPC546xx uses a multi-layer AHB matrix to connect the CPU buses and other bus
masters to peripherals in a flexible manner that optimizes performance by allowing
peripherals that are on different slave ports of the matrix to be accessed simultaneously
by different bus masters. Figure 1 shows details of the potential matrix connections.

Memory Protection Unit (MPU)

The Cortex-M4 processor has a memory protection unit (MPU) that provides fine grain
memory control, enabling applications to implement security privilege levels, separating
code, data and stack on a task-by-task basis. Such requirements are critical in many
embedded applications.

The MPU register interface is located on the private peripheral bus and is described in

detail in Ref. 1 “Cortex-M4 TRM".
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3.1 How to read this chapter

User manual

3.2 Features

Available interrupt sources may vary with specific LPC546xx device types.

* Nested Vectored Interrupt Controller that is an integral part of each CPU.

The NVIC of the Cortex-M4 supports:

— 54 vectored interrupt slots.

Tightly coupled interrupt controller provides low interrupt latency.
Controls system exceptions and peripheral interrupts.

— 8 programmable interrupt priority levels with hardware priority level masking.

— \Vector table offset register VTOR.
— Software interrupt generation.

3.3 General description

Support for NMI from any interrupt (see Section 4.5.3).

3.3.1

The tight coupling to the NVIC to the CPU allows for low interrupt latency and efficient

processing of late arriving interrupts.

Interrupt sources

Table 5 lists the interrupt sources for each peripheral function. Each peripheral device
may have one or more interrupt lines to the Vectored Interrupt Controller. Each line may
represent more than one interrupt source. The interrupt number does not imply any

interrupt priority.

See Ref. 1 “Cortex-M4 TRM” for detailed descriptions of the NVIC and the NVIC registers.

Table 5. Connection of interrupt sources to the NVIC

‘Interrupt ’Name Interrupt description Flags

0 WDT, BOD Windowed watchdog timer, Brownout detect |WARNINT - watchdog warning
interrupt
BODINTVAL - BOD interrupt level

1 DMA DMA controller Interrupt A and interrupt B, error
interrupt

2 GINTO GPIO group O Enabled pin interrupts

3 GINT1 GPIO group 1 Enabled pin interrupts

4 PIN_INTO Pin interrupt 0 or pattern match engine slice 0 |PSTAT - pin interrupt status

5 PIN_INT1 Pin interrupt 1lor pattern match engine slice 1 |PSTAT - pin interrupt status

6 PIN_INT2 Pin interrupt 2 or pattern match engine slice 2 |PSTAT - pin interrupt status

UM10912
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Table 5.  Connection of interrupt sources to the NVIC
’Interrupt ’Name Interrupt description Flags
7 PIN_INT3 Pin interrupt 3 or pattern match engine slice 3 |PSTAT - pin interrupt status.
8 UTICK Micro-tick Timer INTR.
>9 iMRT ‘Multi-rate timer Global MRT interrupts: GFLAGO, 1,
2,3.
10 CTIMERO Standard counter/timer CTIMERO Match and Capture interrupts.
1 'CTIMER1 ‘Standard counter/timer CTIMER1 Match and Capture interrupts.
12 SCTimer/PWMO SCTimer/PWMO EVFLAG SCT event.
13 'CTIMER3 ‘Standard counter/timer CTIMER3 Match and Capture interrupts.
14 FlexcommO Flexcomm Interface 0 (USART, SPI, 12C) See Table 350, Table 372,
Table 398.
15 Flexcomm1 'Flexcomm Interface 1 (USART, SPI, 12C) Same as FlexcommoO.
16 Flexcomm?2 Flexcomm Interface 2 (USART, SPI, 12C) Same as FlexcommO.
17 ‘Flexcomm3 'Flexcomm Interface 3 (USART, SPI, 12C) Same as FlexcommoO.
18 Flexcomm4 Flexcomm Interface 4 (USART, SPI, 12C) Same as FlexcommO.
19 ‘Flexcomms5 'Flexcomm Interface 5 (USART, SPI, 12C) Same as FlexcommoO.
20 Flexcomm6 Flexcomm Interface 6 (USART, SPI, 12C, I12S) |Same as FlexcommO, plus I2S.
21 ‘Flexcomm? 'Flexcomm Interface 7 (USART, SPI, I12C, I12S) |Same as FlexcommO, plus 12S.
(Table 425)
22 'ADCO_SEQA 'ADCO sequence A completion. See Table 1032.
23 ADCO_SEQB ADCO sequence B completion. See Table 1032.
24 ’ADCO_THCMP 'ADCO threshold compare and error. See Table 1032.
25 DMIC Digital microphone and audio subsystem See Chapter 26.
26 'HWVAD 'Hardware Voice Activity Detection See Chapter 26.
27 USBO_NEEDCLK USBO Activity Interrupt USBO_NEEDCLK, see Chapter 34.
28 'USBO 'USBO host and device See Table 817.
29 RTC RTC alarm and wake-up interrupts See Table 306.
30 ‘Reserved I- -
31 Reserved - -
32 ’PIN_INT4 Pin interrupt 4 or pattern match engine slice 4 PSTAT - pin interrupt status.
int
33 PIN_INT5 Pin interrupt 5 or pattern match engine slice 5 |PSTAT - pin interrupt status.
int
34 vPIN_INT6 Pin interrupt 6 or pattern match engine slice 6 ' PSTAT - pin interrupt status.
int
35 ’PIN_INT7 Pin interrupt 7 or pattern match engine slice 7 | PSTAT - pin interrupt status.
int
36 CTIMER2 Standard counter/timer CTIMER2 Match and Capture interrupts.
37 'CTIMER4 ‘Standard counter/timer CTIMER4 Match and Capture interrupts.
38 RIT Repetitive Interrupt Timer RITINT; masked compare interrupt.
39 SPIFI 'SPl flash interface SPIFI interrupt.
40 Flexcomm8 Flexcomm Interface 8 (USART, SPI, 12C) Same as FlexcommoO.
>41 ’Flexcomm9 ‘Flexcomm Interface 9 (USART, SPI, 12C) Same as FlexcommoO.

42 SDIO

UM10912

SD/MMC interrupt
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Chapter 3: LPC546xx Nested Vectored Interrupt Controller (NVIC)

Connection of interrupt sources to the NVIC

’Interrupt ’Name

Interrupt description

Flags

43 CANO_IRQO CANO interrupt O CANO interrupt O.
44 CANO_IRQ1 CANO interrupt 1 CANO interrupt 1.
45 'CAN1_IRQO 'CANL1 interrupt 1 CANL interrupt O.
46 CAN1_IRQ1 CANL1 interrupt 1 CANL1 interrupt 1.
47 'USB1_IRQ 'USBL interrupt

48 USB1_NEEDCLK USB1 activity

49 'ETHERNET_IRQ ‘Ethernet

50 ETHERNET_PMT_IRQ Ethernet power management interrupt

51 'ETHERNET_MACLP_IRQ Ethernet MAC interrupt

52 EEPROM_IRQ EEPROM interrupt

53 LCD_IRQ LCD interrupt

55 SMARCARDO_IRQ Smart card O interrupt

56 'SMARCARD1_IRQ 'Smart card 1 interrupt

UM10912
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3.4 Register description

The NVIC registers are located on the ARM private peripheral bus.

interrupts 44 to 47.

Table 6.  Register overview: NVIC (base address 0xEO00 E0Q0)
Name Access |Offset |Description Reset |Section
value

ISERO R/W 0x100 |Interrupt set enable register 0. This register allows enabling interrupts and |0 34.1
reading back the interrupt enables for peripheral functions.

ISER1 R/W 0x104 |Interrupt set enable register 1. See ISERO description. 3.4.2

ICERO |R/W 0x180 |Interrupt clear enable register 0. This register allows disabling interrupts 0 3.4.3
and reading back the interrupt enables for peripheral functions.

ICER1 |R/W 0x184 |Interrupt clear enable register 1. See ISERO description. 3.4.4

ISPRO R/W 0x200 |Interrupt set pending register 0. This register allows changing the interrupt |0 345
state to pending and reading back the interrupt pending state for peripheral
functions.

ISPR1 R/W 0x204 |Interrupt set pending register 1. See ISPRO description. 3.4.6

ICPRO |R/W 0x280 |Interrupt clear pending register 0. This register allows changing the interrupt |0 3.4.7
state to not pending and reading back the interrupt pending state for
peripheral functions.

ICPR1 |R/W 0x284 |Interrupt clear pending register 1. See ICPRO description. 3.4.8

IABRO RO 0x300 |Interrupt active bit register 0. This register allows reading the current 0 3.4.9
interrupt active state for specific peripheral functions.

IABR1 RO 0x304 |Interrupt active bit register 1. See IABRO description. 3.4.10

IPRO R/W 0x400 |Interrupt priority register 0. This register contains the 3-bit priority fields for 3.4.11
interrupts 0 to 3.

IPR1 R/W 0x404 |Interrupt priority register 1. This register contains the 3-bit priority fields for |0 3.4.12
interrupts 4 to 7.

IPR2 R/W 0x408 |Interrupt priority register2. This register contains the 3-bit priority fields for |0 3.4.13
interrupts 8 to 11.

IPR3 R/W 0x40C |Interrupt priority register 3. This register contains the 3-bit priority fields for |0 3.4.14
interrupts 12 to 15.

IPR4 R/W 0x410 |Interrupt priority register 4. This register contains the 3-bit priority fields for |0 3.4.15
interrupts 16 to 19.

IPR5 R/W 0x414 |Interrupt priority register 5. This register contains the 3-bit priority fields for |0 3.4.16
interrupts 20 to 23.

IPR6 R/W 0x418 |Interrupt priority register 6. This register contains the 3-bit priority fields for |0 3.4.17
interrupts 24 to 27.

IPR7 R/W 0x41C |Interrupt priority register 7. This register contains the 3-bit priority fields for |0 3.4.18
interrupts 28 to 31.

IPR8 R/W 0x420 |Interrupt priority register 8. This register contains the 3-bit priority fields for |0 3.4.19
interrupts 32 to 35.

IPR9 R/W 0x424 |Interrupt priority register 9. This register contains the 3-bit priority fields for |0 3.4.20
interrupts 36 to 39.

IPR10 R/W 0x428 |Interrupt priority register 10. This register contains the 3-bit priority fields for |0 3.4.20
interrupts 40 to 43.

IPR11 R/W 0x42C |Interrupt priority register 11. This register contains the 3-bit priority fields for |0 3.4.20
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Table 6. Register overview: NVIC (base address 0xEO000 EOQQO) ...continued
Name Access Offset |Description Reset | Section
value

IPR12 R/W 0x430 |Interrupt priority register 12. This register contains the 3-bit priority fields for |0 3.4.20
interrupts 48 to 51.

IPR13 R/W 0x434 |Interrupt priority register13. This register contains the 3-bit priority fields for |0 3.4.20
interrupts 52 to 55.

IPR14 R/W 0x438 |Interrupt priority registerl4. This register contains the 3-bit priority fields for |0 3.4.20
interrupt up to 56.

STIR WO 0xFO0 |Software trigger interrupt register, allows software to generate interrupts. - 3.4.26

UM10912
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3.4.1 Interrupt Set-Enable Register 0

The ISERO register allows enabling the first 32 peripheral interrupts, or for reading the
enabled state of those interrupts. The remaining interrupts are enabled via the ISER1
register (Section 3.4.2). Disabling interrupts is done through the ICERO and ICER1
registers (Section 3.4.3 and Section 3.4.4).

Table 7. Interrupt Set-Enable Register 0

Bit Name ’Value Function

0 ISE_WDTBOD ] Watchdog Timer, BOD interrupt enable.

1 | ISE_DMA ] DMA interrupt enable.

2 ISE_GINTO ] GPIO group 0 interrupt enable.

3 ISE_GINT1 ) GPIO group 1 interrupt enable.

4 ISE_PINTO [ Pin interrupt / pattern match engine slice O interrupt enable.
5 ISE_PINT1 ] Pin interrupt / pattern match engine slice 1 interrupt enable.
6 ISE_PINT2 [ Pin interrupt / pattern match engine slice 2 interrupt enable.
7 ISE_PINT3 [ Pin interrupt / pattern match engine slice 3 interrupt enable.
8 ISE_UTICK ] Micro-Tick Timer interrupt enable.

9 |ISE_MRT ] Multi-Rate Timer interrupt enable.

10 ISE_CTIMERO ] Standard counter/timer CTIMERO interrupt enable.

11 | ISE_CTIMER1 ) Standard counter/timer CTIMER1 interrupt enable.

12 ISE_SCTO ] SCTO interrupt enable.

13 |ISE_CTIMER3 ) Standard counter/timer CTIMERS interrupt enable.

14 ISE_FCO ] Flexcomm Interface 0 interrupt enable.

15 |ISE_FC1 ] Flexcomm Interface 1 interrupt enable.

16 ISE_FC2 ] Flexcomm Interface 2 interrupt enable.

17 |ISE_FC3 ) Flexcomm Interface 3 interrupt enable.

18 ISE_FC4 ] Flexcomm Interface 4 interrupt enable.

19 |ISE_FC5 ) Flexcomm Interface 5 interrupt enable.

20 ISE_FC6 [ Flexcomm Interface 6 interrupt enable.

21 |ISE_FC7 ] Flexcomm Interface 7 interrupt enable.

22 ISE_ADCOSEQA [ ADCO sequence A interrupt enable.

23 |ISE_ADCOSEQB ] ADCO sequence B interrupt enable.

24 ISE_ADCOTHOV [ ADCO threshold and error interrupt enable.

25 |ISE_DMIC ] Digital microphone subsystem interrupt enable.

26 ISE_HWVAD [ Hardware voice activity detect interrupt enable.

27 |ISE_USBO_NEEDCLK [ USB activity interrupt enable.

28 ISE_USBO m USB device interrupt enable.

29 |ISE_RTC ) Real Time Clock (RTC) interrupt enable.

30 |- - Reserved. Read value is undefined, only zero should be written.

[1] Write: writing O has no effect, writing 1 enables the interrupt.
Read: 0 indicates that the interrupt is disabled, 1 indicates that the interrupt is enabled.

UM10912 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2017. All rights reserved.

User manual Rev. 1.7 — 14 April 2017 25 of 1152




NXP Semiconductors UM10912

3.4.2

Chapter 3: LPC546xx Nested Vectored Interrupt Controller (NVIC)

Interrupt Set-Enable Register 1

The ISERL1 register allows enabling the second group of peripheral interrupts, or for
reading the enabled state of those interrupts. Disabling interrupts is done through the
ICERO and ICERL1 registers (Section 3.4.3 and Section 3.4.4).

UM10912

Table 8. Interrupt Set-Enable Register 1 register
Bit  Name Value |Function
0 ISE_PINT4 [ Pin interrupt / pattern match engine slice 4 interrupt enable.
1 ISE_PINT5 [ Pin interrupt / pattern match engine slice 5 interrupt enable.
2 ISE_PINT6 [ Pin interrupt / pattern match engine slice 6 interrupt enable.
3 ISE_PINT7 ] Pin interrupt / pattern match engine slice 7 interrupt enable.
4 ISE_CTIMER2 [ Standard counter/timer CTIMERZ interrupt enable.
5 ISE_CTIMER4 ) Standard counter/timer CTIMER4 interrupt enable.
6 ISE_RIT ] Repetitive interrupt timer enable.
7 ISE_SPIFI ] SPI flash interface interrupt enable.
8 ISE_FC8 ] Flexcomm Interface 8 interrupt enable.
9 ISE_FC9 ) Flexcomm Interface 9 interrupt enable.
10 ISE_SDIO ] SD/MMC interrupt enable.
11 ISE_CANO_INTO ) CANO interrupt 0 enable.
>12 ISE_CANO_INT1 ] CANO interrupt 1 enable.
13 ISE_CAN1_INTO ) CANL1 interrupt O enable.
>14 ISE_CAN1 INT1 ] CANL1 interrupt lenable.
15 ISE_USB1 ) USBL1 device interrupt enable.
16 ISE_USB1 NEEDCLK [ USB1 Activity Interrupt enable.
17 ISE_ETH ] Ethernet interrupt enable.
18 ISE_ETH_PMT ] Ethernet power management interrupt enable.
19 ISE_ETH_MACLP [ Ethernet MAC interrupt enable.
20 ISE_EEPROM [ EEPROM interrupt enable.
21 ISE_LCD ] LCD interrupt enable.
>23 ISE_SCO_INT ] Smart card O interrupt enable.
24 ISE_SC1_INT ) Smart card 1 interrupt enable.
>31:8 - - Reserved. Read value is undefined, only zero should be written.
[1] Write: writing O has no effect, writing 1 enables the interrupt.
Read: 0 indicates that the interrupt is disabled, 1 indicates that the interrupt is enabled.
3.4.3 Interrupt clear-enable register O

The ICERO register allows disabling the first 32 peripheral interrupts, or for reading the
enabled state of those interrupts. The remaining interrupts are disabled via the ICER1
register (Section 3.4.4). Enabling interrupts is done through the ISERO and ISER1
registers (Section 3.4.1 and Section 3.4.2).
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Table 9. Interrupt clear-enable register O
‘Bit ‘Name ’Function
31:0 |ICE_... Peripheral interrupt disables. Bit numbers match ISERO registers (Table 7). Unused bits are reserved.

Write: writing O has no effect, writing 1 disables the interrupt.
Read: 0 indicates that the interrupt is disabled, 1 indicates that the interrupt is enabled.

3.4.4 Interrupt clear-enable register 1

The ICER1 register allows disabling the second group of peripheral interrupts, or for
reading the enabled state of those interrupts. Enabling interrupts is done through the
ISERO and ISERL1 registers (Section 3.4.1 and Section 3.4.2).

Table 10. Interrupt clear-enable register 1

Bit |Name |Function
31:0 ICE_... |Peripheralinterrupt disables. Bit numbers match ISER1 registers (Table 8). Unused bits are reserved.

Write: writing O has no effect, writing 1 disables the interrupt.
Read: 0 indicates that the interrupt is disabled, 1 indicates that the interrupt is enabled.

3.4.5 Interrupt set-pending register O

The ISPRO register allows setting the pending state of the first 32 peripheral interrupts, or
for reading the pending state of those interrupts. The remaining interrupts can have their
pending state set via the ISPR1 register (Section 3.4.6). Clearing the pending state of
interrupts is done through the ICPRO and ICPR1 registers (Section 3.4.7 and

Section 3.4.8).

Table 11. Interrupt set-pending register 0

Bit |Name ‘Function
31:0 |ISP_... Peripheral interrupt pending set. Bit numbers match ISERO registers (Table 7). Unused bits are reserved.

Write: writing O has no effect, writing 1 changes the interrupt state to pending.
Read: 0 indicates that the interrupt is not pending, 1 indicates that the interrupt is pending.

3.4.6 Interrupt set-pending register 1

The ISPRL1 register allows setting the pending state of the second group of peripheral
interrupts, or for reading the pending state of those interrupts. Clearing the pending state
of interrupts is done through the ICPRO and ICPRL1 registers (Section 3.4.7 and

Section 3.4.8).

Table 12. Interrupt set-pending register 1

Bit |Name ’Function
31:0 ISP_... |Peripheral interrupt pending set. Bit numbers match ISER1 registers (Table 8). Unused bits are reserved.

Write: writing O has no effect, writing 1 changes the interrupt state to pending.
Read: 0 indicates that the interrupt is not pending, 1 indicates that the interrupt is pending.

3.4.7 Interrupt clear-pending register O

The ICPRO register allows clearing the pending state of the first 32 peripheral interrupts,
or for reading the pending state of those interrupts. The remaining interrupts can have
their pending state cleared via the ICPR1 register (Section 3.4.8). Setting the pending
state of interrupts is done through the ISPRO and ISPR1 registers (Section 3.4.5 and

Section 3.4.6).
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Table 13. Interrupt clear-pending register 0
‘Bit ‘Name ’Function ‘

31:0 |ICP_... Peripheral interrupt pending clear. Bit numbers match ISERO registers (Table 7). Unused bits are reserved.

Write: writing 0 has no effect, writing 1 changes the interrupt state to not pending.
Read: 0 indicates that the interrupt is not pending, 1 indicates that the interrupt is pending.

3.4.8 Interrupt clear-pending register 1

The ICPR1 register allows clearing the pending state of the second group of peripheral
interrupts, or for reading the pending state of those interrupts. Setting the pending state of
interrupts is done through the ISPRO and ISPR1 registers (Section 3.4.5 and

Section 3.4.6).

Table 14. Interrupt Clear-Pending Register 1

Bit Name ’Function

31:0 ICP_... |Peripheralinterrupt pending clear. Bit numbers match ISER1 registers (Table 8). Unused bits are reserved. ‘

Write: writing O has no effect, writing 1 changes the interrupt state to not pending.
Read: 0 indicates that the interrupt is not pending, 1 indicates that the interrupt is pending.

3.4.9 Interrupt active bit register O

The IABRO register is a read-only register that allows reading the active state of the first
32 peripheral interrupts. Bits in IABR are set while the corresponding interrupt service
routines are in progress. Additional interrupts can have their active state read via the

IABR1 register (Section 3.4.10).

Table 15. Interrupt active bit register 0

Bit |Name ‘Function
31:0 |IAB_... | Peripheral interrupt active. Bit numbers match ISERO registers (Table 7). Unused bits are reserved.
Read: 0 indicates that the interrupt is not active, 1 indicates that the interrupt is active.

3.4.10 Interrupt active bit register 1

The IABRL1 register is a read-only register that allows reading the active state of the
second group of peripheral interrupts. Bits in IABR are set while the corresponding
interrupt service routines are in progress.

Table 16. Interrupt active bit register 1

Bit |Name Function
31:0 |IAB_... | Peripheral interrupt active. Bit numbers match ISER1 registers (Table 8). Unused bits are reserved.
Read: 0 indicates that the interrupt is not active, 1 indicates that the interrupt is active.

3.4.11 Interrupt priority register O

The IPRO register controls the priority of the first 4 peripheral interrupts. Each interrupt can
have one of 7 priorities, where 0 is the highest priority.
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Table 17. Interrupt priority register 0

‘Bit ‘Name Function

4:0 - Unused

7:5 'IP_WDTBOD Watchdog Timer and BOD interrupt priority. 0 = highest priority. 7 = lowest priority.
12:8 |- Unused

15:13 ‘IP_DMA DMA interrupt priority. O = highest priority. 7 = lowest priority.

20:16 - Unused

23:21 ‘IP_GINTO GPIO Group 0 interrupt priority. 0 = highest priority. 7 = lowest priority.
28:24 |- Unused

31:29 ‘IP_GINTl GPIO Group 1 interrupt priority. 0 = highest priority. 7 = lowest priority.

3.4.12 Interrupt priority register 1

The IPR1 register controls the priority of the second group of 4 peripheral interrupts. Each
interrupt can have one of 7 priorities, where 0 is the highest priority.

Table 18. Interrupt priority register 1

’Bit ‘Name Function

4.0 - Unused

75 IP_PINTO Pin interrupt / pattern match engine slice 0 priority. 0 = highest priority. 7 = lowest priority.
12:8 - Unused

15:13 IP_PINT1 Pin interrupt / pattern match engine slice 1 priority. 0 = highest priority. 7 = lowest priority.
20:16 - Unused

23:21 |IP_PINT2 Pin interrupt / pattern match engine slice 2 priority. 0 = highest priority. 7 = lowest priority.
28:24 - Unused

31:29 |IP_PINT3 Pin interrupt / pattern match engine slice 3 priority. 0 = highest priority. 7 = lowest priority.

3.4.13 Interrupt priority register 2

The IPR2 register controls the priority of the third group of 4 peripheral interrupts. Each
interrupt can have one of 7 priorities, where 0 is the highest priority.

Table 19. Interrupt priority register 2

‘Bit ‘Name Function

4:0 - Unused

75 IP_UTICK Micro-Tick Timer interrupt priority. 0 = highest priority. 7 = lowest priority.

12:8 |- Unused

15:13 | IP_MRT Multi-Rate Timer interrupt priority. O = highest priority. 7 = lowest priority.

20:16 - Unused

23:21 |IP_CTIMERO Standard counter/timer CTIMERQO interrupt priority. O = highest priority. 7 = lowest priority.
28:24 |- Unused

31:29 |IP_CTIMERL1 Standard counter/timer CTIMERZ1 interrupt priority. O = highest priority. 7 = lowest priority.

3.4.14 Interrupt priority register 3

The IPR3 register controls the priority of the fourth group of 4 peripheral interrupts. Each
interrupt can have one of 7 priorities, where 0 is the highest priority.
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Table 20. Interrupt priority register 3
‘Bit ‘Name Function
4:0 - Unused
7:5 'IP_SCTO SCTO interrupt priority. 0 = highest priority. 7 = lowest priority.
12:8 |- Unused
15:13 ‘IP_CTIMERS Standard counter/timer CTIMERS interrupt priority. O = highest priority. 7 = lowest priority.
20:16 |- Unused
23:21 ‘IP_FCO Flexcomm Interface 0 interrupt priority. 0 = highest priority. 7 = lowest priority.
28:24 |- Unused
31:29 ‘IP_FC1 Flexcomm Interface 1 interrupt priority. 0 = highest priority. 7 = lowest priority.
3.4.15 |Interrupt priority register 4
The IPR4 register controls the priority of the fifth group of 4 peripheral interrupts. Each
interrupt can have one of 7 priorities, where 0 is the highest priority.
Table 21. Interrupt priority register 4
’Bit ‘Name Function
4:0 - Unused
75 IP_FC2 Flexcomm Interface 2 interrupt priority. O = highest priority. 7 = lowest priority.
128 - Unused
15:13 IP_FC3 Flexcomm Interface 3 interrupt priority. O = highest priority. 7 = lowest priority.
20:16 - Unused
23:21 |IP_FC4 Flexcomm Interface 4 interrupt priority. O = highest priority. 7 = lowest priority.
28:24 - Unused
31:29 IP_FC5 Flexcomm Interface 5 interrupt priority. O = highest priority. 7 = lowest priority.
3.4.16 Interrupt priority register 5
The IPRS5 register controls the priority of the sixth group of 4 peripheral interrupts. Each
interrupt can have one of 7 priorities, where 0 is the highest priority.
Table 22. Interrupt priority register 5
‘Bit ‘Name Function
4:0 - Unused
75 IP_FC6 Flexcomm Interface 6 interrupt priority. O = highest priority. 7 = lowest priority.
12:8 |- Unused
15:13 IP_FC7 Flexcomm Interface 7 interrupt priority. O = highest priority. 7 = lowest priority.
20:16 - Unused
23:21 |IP_ADCOSEQA ADC 0 sequence A interrupt priority. O = highest priority. 7 = lowest priority.
28:24 |- Unused
31:29 |IP_ADCOSEQB |ADC 0 sequence B interrupt priority. O = highest priority. 7 = lowest priority.
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3.4.17 Interrupt priority register 6

The IPRG6 register controls the priority of the seventh group of 4 peripheral interrupts. Each
interrupt can have one of 7 priorities, where 0 is the highest priority.

Table 23. Interrupt priority register 6

’Bit ‘Name Function

4:0 - Unused

75 IP_ADCOTHOV |ADC 0 threshold and error interrupt priority. O = highest priority. 7 = lowest priority.
12:8 |- Unused

15:13 IP_DMIC Digital microphone subsystem interrupt priority. O = highest priority. 7 = lowest priority.
20:16 - Unused

23:21 |IP_HWVAD Hardware voice activity detect interrupt priority. 0 = highest priority. 7 = lowest priority.
28:24 - Unused

31:29 |IP_USBOACT  USB Activity interrupt priority. O = highest priority. 7 = lowest priority.

3.4.18 Interrupt priority register 7

The IPRY register controls the priority of the eighth group of 4 peripheral interrupts. Each
interrupt can have one of 7 priorities, where 0 is the highest priority.

Table 24. Interrupt priority register 7

‘Bit ‘Name Function

4:0 - Unused

75 ‘IP_USB USB interrupt enable. O = highest priority. 7 = lowest priority.

12:8 |- Unused

15:13 ‘IP_RTC Real Time clock (RTC) interrupt priority. O = highest priority. 7 = lowest priority.
20:16 |- Unused

2321 - Reserved

28:24 |- Unused

31:29 - Reserved

3.4.19 Interrupt priority register 8

The IPR8 register controls the priority of the ninth and last group of 4 peripheral interrupts.
Each interrupt can have one of 7 priorities, where 0 is the highest priority.

Table 25. Interrupt priority register 8

‘Bit ‘Name Function

4:0 - Unused

7:5 'IP_PINT4 Pin interrupt / pattern match engine slice 4 priority. 0 = highest priority. 7 = lowest priority.

12:8 |- Unused

15:13 'IP_PINTS Pin interrupt / pattern match engine slice 5 priority O = highest priority. 7 = lowest priority.

20:16 - Unused

23:21 'IP_PINT6 Pin interrupt / pattern match engine slice 6 priority. 0 = highest priority. 7 = lowest priority.

28:24 |- Unused

31:29 'IP_PINT7 Pin interrupt / pattern match engine slice 7 priority. 0 = highest priority. 7 = lowest priority.
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Interrupt priority register 9

The IPR9 register controls the priority of the tenth group of 4 peripheral interrupts. Each
interrupt can have one of 7 priorities, where 0 is the highest priority.

Table 26. Interrupt priority register 9
’Bit ‘Name Function
4:0 - Unused
75 IP_CTIMER2 Standard counter/timer CTIMERZ2 interrupt priority. O = highest priority. 7 = lowest priority.
12:8 |- Unused
15:13 |IP_CTIMERA4 Standard counter/timer CTIMER4 interrupt priority. O = highest priority. 7 = lowest priority.
20:16 - Unused
23:21 |IP_RIT Repetitive interrupt timer interrupt priority. 0 = highest priority. 7 = lowest priority.
28:24 - Unused
31:29 |IP_SPIFI SPI flash interface interrupt priority. 0 = highest priority. 7 = lowest priority.
3.4.21 Interrupt priority register 10
The IPR10 register controls the priority of the tenth group of 4 peripheral interrupts. Each
interrupt can have one of 7 priorities, where 0 is the highest priority.
Table 27. Interrupt priority register 10
‘Bit ‘Name Function
4:0 - Unused
75 ‘IP_FC8 Flexcomm Interface 8 interrupt priority. O = highest priority. 7 = lowest priority.
12:8 |- Unused
15:13 ‘IP_FC9 Flexcomm Interface 9 interrupt priority. 0 = highest priority. 7 = lowest priority.
20:16 |- Unused
23:21 ‘IP_SDIO SDIO interface interrupt priority. O = highest priority. 7 = lowest priority.
28:24 |- Unused
31:29 ‘IP_CANO_IRQO CANO interface interrupt priority. 0 = highest priority. 7 = lowest priority.
3.4.22 Interrupt priority register 11
The IPR11 register controls the priority of the tenth group of 4 peripheral interrupts. Each
interrupt can have one of 7 priorities, where 0 is the highest priority.
Table 28. Interrupt priority register 11
‘Bit ‘Name Function
4:0 - Unused
7:5 'IP_CANO_IRQl CANO interface interrupt priority. 0 = highest priority. 7 = lowest priority.
12:8 |- Unused
15:13 'IP_CANl_IRQO CANL1 interface interrupt priority. 0 = highest priority. 7 = lowest priority.
20:16 |- Unused
23:21 'IP_CANl_IRQl CANL1 interface interrupt priority. 0 = highest priority. 7 = lowest priority.
28:24 |- Unused
131:29 'IP_USBl_IRQ USBL1 interface interrupt priority. 0 = highest priority. 7 = lowest priority.
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Interrupt priority register 12

The IPR12 register controls the priority of the tenth group of 4 peripheral interrupts. Each
interrupt can have one of 7 priorities, where 0 is the highest priority.

Table 29. Interrupt priority register 12
’Bit ‘Name Function
4:0 - Unused
75 IP_USB1_NEEDCLK High speed USB interface interrupt priority. O = highest priority. 7 = lowest priority.
12:8 - Unused
15:13 |IP_ETHERNET_IRQ Ethernet interface interrupt priority. 0 = highest priority. 7 = lowest priority.
20:16 - Unused
23:21 |IP_ETHERNET_PMT_IRQ Ethernet power management interface interrupt priority. 0 = highest priority. 7 =
lowest priority.
28:24 |- Unused
31:29 IP_ETHERNET_MACLP_IRQ |Ethernet MAC interface interrupt priority. O = highest priority. 7 = lowest priority.
3.4.24 Interrupt priority register 13
The IPR13 register controls the priority of the tenth group of 4 peripheral interrupts. Each
interrupt can have one of 7 priorities, where 0 is the highest priority.
Table 30. Interrupt priority register 13
‘Bit ‘Name Function
4:0 - Unused
7:5 ‘IP_EEPROM_IRQ EEPROM interface interrupt priority. 0 = highest priority. 7 = lowest priority.
12:8 |- Unused
15:13 ‘IP_LCD_IRQ LCD interface interrupt priority. 0 = highest priority. 7 = lowest priority.
28:16 |- Unused

31:29 |IP_SMARCARDO_IRQ

Smart cardOinterface interrupt priority. 0 = highest priority. 7 = lowest priority.

3.4.25

Interrupt priority register 14

The IPR14 register controls the priority of the tenth group of 4 peripheral interrupts. Each
interrupt can have one of 7 priorities, where 0 is the highest priority.

Table 31. Interrupt priority register 14

’Bit ‘Name Function

4:0 - Unused.

75 IP_SMARCARD1_IRQ Smart card 1 interface interrupt priority. 0 = highest priority. 7 = lowest priority.
>12:8 I- Unused.

15:13 |- Reserved.

’20:16 I- Unused.

2321 - Reserved.

28:24 |- Unused.

31:29 - Reserved.
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3.4.26 Software trigger interrupt register

The STIR register provides an alternate way for software to generate an interrupt, in
addition to using the ISPR registers. This mechanism can only be used to generate
peripheral interrupts, not system exceptions.

By default, only privileged software can write to the STIR register. Unprivileged software
can be given this ability if privileged software sets the USERSETMPEND bit in the CCR
register.

The interrupt number to be programmed in this register is listed in Table 5.

Table 32. Software trigger interrupt register (STIR)

‘Bit ‘Symbol ‘Description

8:0 INTID Writing a value to this field generates an interrupt for the specified the interrupt number.
319 |- Reserved. Read value is undefined, only zero should be written.
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* System and bus configuration.

* Clock select and control.

¢ PLL configuration.

* Reset control.

* Wake-up control.

* BOD configuration.

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

* Device ID register.

4.2 Basic configuration

UM10912

4.2.1

4.2.2

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).

* Target and reference clocks for the frequency measurement function are selected in
the input mux block. See Table 182.

* The SYSCON block controls use of CLKOUT pins, which must also be configured
through IOCON. See Section 4.3. RESET is a dedicated pin.

Remark: For USB high-speed host and device operation, the external crystal
oscillator and PLL must be configured to a minimum of 60 MHz (CPU clock).

Set up the System PLL

The System PLL 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 or 48 MHz clock (fro_hf) is not appropriate, use the PLL to boost the input
frequency. The system PLL can be set up by calling an API supplied by NXP
Semiconductors. Also see Section 4.6.4 “System PLL functional description” and
Section 4.5.81 “PLL registers”.

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:
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— FRO 12 MHz output (fro_12m) from internal oscillator (default)

— FRO high speed output (fro_hf), 96 or 48 MHz from internal oscillator

— CLKIN (this is the internal clock that comes from external crystal oscillator through
dedicated pins).

— Watchdog oscillator

— The output of the system PLL
— The RTC 32 kHz oscillator

Section 4.5.28 “Main clock source select register A” and Section 4.5.29 “Main clock

source select register B”.

2. Select the divider value for the system clock.

Section 4.5.50 “System clock divider register”

3. Select the memories and peripherals that are operating in the application and
therefore must have an active clock. The core is always clocked.

Section 4.5.19 “AHB Clock Control register 0” and Section 4.5.20 “AHB Clock Control

register 1”.

4.2.3 Measure the frequency of a clock signal

The frequency of any on-chip or off-chip clock signal can be measured accurately with a
selectable reference clock. For example, the frequency measurement function can be
used to accurately determine the frequency of the watchdog oscillator which varies over a

wide range depending on process and temperature.

The clock frequency to be measured and the reference clock are selected in the input mux
block. See Section 8.6.5 “Frequency measure function reference clock select register”
and Section 8.6.6 “Frequency measure function target clock select register”.

Details on the accuracy and measurement process are described in Section 4.6.7
“Frequency measure function”.

To start a frequency measurement cycle and read the result, see Table 104.

4.3 Pin description

Table 33. SYSCON pin description
Function |Package Type |Pin Description Reference
Type

(o] PIO0_16 Chapter 7
O P100_26 Chapter 7

CLKOUT |BGA180 © Plol_27 Clock output. Chapter 7
O P102_29 Chapter 7
(0] PIO3_12 Chapter 7
O P103_20 Chapter 7
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4.4 General description

4.4.1 Clock generation

The system control block facilitates the clock generation. Many clocking variations are
possible. Figure 4 and Figure 5 give an overview of potential clock options. The maximum
clock frequency is 180 MHz.

Remark: The indicated clock multiplexers shown in Figure 4 are synchronized. In order to
operate, the currently selected clock must be running, and the clock to be switched to

must also be running. This is so that 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 watchdog oscillator provides a selectable frequency in the range of 6 kHz
to 1.5 MHz. The accuracy of this clock is limited to +/- 40% over temperature, voltage, and
silicon processing variations. To determine the actual watchdog oscillator output, use the
frequency measure block. See Section 4.2.3.

The part contains one system PLL 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.

The part also contains audio PLL and USB PLL.

Table 34. Clocking diagram signal name descriptions

Name
32k _clk

Description

The 32 kHz output of the RTC oscillator. The 32 kHz clock must be enabled in the RTCOSCCTRL register ‘
(see Section 4.5.80).

audio_pll_clk

The output of the Audio PLL. The Audio PLL and its source selection are shown in Figure 4 “Clock
generation”.

'clk_in This is the internal clock that comes from external crystal oscillator through dedicated pins.

fcn_felk The function clock of Flexcomm Interfaces. See Figure 5 “Clock generation (continued)”.

vfrg_clk The output of the Fractional Rate Generator. The FRG and its source selection are shown in Figure 4.

fro_12m The 12 MHz output of the currently selected on-chip FRO oscillator. See Section 4.5.77.

vfro_hf The currently selected FRO high speed output. This may be either 96 MHz or 48 MHz. See Section 4.5.77. '

Icdclkin The clock input to the LCD display controller. See Figure 5 “Clock generation (continued)”.

'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 4.

imclk_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.

vaI_cIk The output of the System PLL. The System PLL and its source selection are shown in Figure 4 “Clock
generation”.

usb_pll_clk The output of the USB PLL. The USB PLL and its source selection are shown in Figure 4 “Clock

generation”.
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Table 34. Clocking diagram signal name descriptions

Name Description

wdt_clk The output of the watchdog oscillator, which has a selectable target frequency (see Section 4.5.79). It must ‘
also be enabled in the PDRINCFGO register (see Section 4.5.84).

xtalin Input of the main oscillator. If used, this is connected to an external crystal and load capacitor.

‘xtalout Output of the main oscillator. If used, this is connected to an external crystal and load capacitor.
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Fig 4. Clock generation
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Fig 5. Clock generation (continued)
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Chapter 4: LPC546xx System configuration (SYSCON)

Table 35. Register overview: Main system configuration (base address 0x4000 0000)

All system control block registers reside on word address boundaries. Details of the
registers appear in the description of each function. System configuration functions are
divided into 3 groups:

* Main system configuration at base address 0x4000 0000 (see Table 35).
¢ Asynchronous system configuration at base address 0x4004 0000 (see Table 36).
¢ Other system registers at base address 0x4002 0000 (see Table 37).

All address offsets not shown in the tables are reserved and should not be written to.

Remark: The reset value column shows the reset value seen when the boot loader
executes and the flash contains valid user code. During code development, a different
value may be seen if a debugger is used to halt execution prior to boot completion.

Name Access |Offset |Description E]eset value | Section
AHBMATPRIO R/W 0x010 | AHB multilayer matrix priority control. 0x0 451
SYSTCKCAL R/W 0x040 | System tick counter calibration. 0x0 4.5.2
'NMISRC RIW  0x048  NMI source select. 0x0 4.5.3
ASYNCAPBCTRL R/W 0x04C  |Asynchronous APB control. 0ox1 4.54
'PIOPORCAPO RO 0x0CO  POR captured value of port 0. ‘Note 2] @
PIOPORCAP1 RO 0x0C4 | POR captured value of port 1. Note [2] 4.5.6
'PIORESCAPO RO 0x0DO  Reset captured value of port 0. ‘Note 3] @
PIORESCAP1 RO 0x0D4 | Reset captured value of port 1. Note [3] 4.5.8
'PRESETCTRLO RIW 0x100 Peripheral reset control 0. 0x0 | 4.5.9
PRESETCTRL1 R/W 0x104 | Peripheral reset control 1. 0x0 4.5.10
'PRESETCTRL2 RIW 0x108 Peripheral reset control 2. 0x0 | 4.5.11
PRESETCTRLSETO WO 0x120 Set bits in PRESETCTRLO. - 45.12
PRESETCTRLSETL WO  0x124  Set bits in PRESETCTRLL. - 4.5.13
PRESETCTRLSET2 WO 0x128 Set bits in PRESETCTRL2. - 4.5.14
'PRESETCTRLCLRO WO 0x140  Clear bits in PRESETCTRLO. - 4.5.15
PRESETCTRLCLR1 WO 0x144 Clear bits in PRESETCTRL1. - 4.5.16
'PRESETCTRLCLR2 WO  0x148  Clear bits in PRESETCTRL2. - 4.5.17
SYSRSTSTAT R/W Ox1FO0 | System reset status register. Note [4] 4.5.18
AHBCLKCTRLO ~ RMW  0x200 | AHB Clock control 0. 0x18B 4.5.19
AHBCLKCTRL1 R/W 0x204 AHB Clock control 1. 0x0 4.5.20
AHBCLKCTRL2 ~ RMW  0x208  AHB Clock control 2. 0x0 4.5.21
AHBCLKCTRLSETO WO 0x220 Set bits in AHBCLKCTRLO. - 4.5.22
AHBCLKCTRLSET1L WO  0x224  Set bits in AHBCLKCTRLL. - 4.5.23
AHBCLKCTRLSET2 WO 0x228 Set bits in AHBCLKCTRL2. - 4.5.24
'AHBCLKCTRLCLRO WO  0x240  Clear bits in AHBCLKCTRLO. - 4.5.25
AHBCLKCTRLCLR1 WO 0x244 Clear bits in AHBCLKCTRL1. - 4.5.26
AHBCLKCTRLCLR2 WO  0x248  Clear bits in AHBCLKCTRL2. - 4.5.27
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Table 35. Register overview: Main system configuration (base address 0x4000 0000) ...continued

Name Access |Offset |Description E]eset value | Section
MAINCLKSELA R/W 0x280 | Main clock source select A. 0x0 4.5.28
MAINCLKSELB R/W 0x284  Main clock source select B. 0x0 4.5.29
'CLKOUTSELA RIW  0x288  CLKOUT clock source select . ox7 4.5.30
SYSPLLCLKSEL R/W 0x290  |PLL clock source select. 0x0 4.5.31
AUDPLLCLKSEL ~ RMW  0x298 | Audio PLL clock source select . 0x0 4.5.32
SPIFICLKSEL R/W 0x2A0 |SPIFI clock source select. 0x7 4.5.33
' ADCCLKSEL RW  O0x2A4  ADC clock source select. ox7 4.5.34
USBOCLKSEL R/W 0x2A8 |USBO clock source select. 0ox7 4.5.35
'USB1CLKSEL RW  Ox2AC | USBL clock source select. ox7 4.5.36
FCLKSELO R/W 0x2B0  |Flexcomm Interface O clock source select. 0x7 4.5.37
'FCLKSEL1 RIW 0x2B4  Flexcomm Interface 1 clock source select. ox7 ﬁ
FCLKSEL2 R/W 0x2B8 | Flexcomm Interface 2 clock source select. 0x7 4.5.37
'FCLKSEL3 RIW 0x2BC  Flexcomm Interface 3 clock source select. ox7 ﬁ
FCLKSEL4 R/W 0x2C0 | Flexcomm Interface 4 clock source select. 0x7 4.5.37
'FCLKSEL5 RIW 0x2C4  Flexcomm Interface 5 clock source select. ox7 ﬁ
FCLKSEL6 R/W 0x2C8 | Flexcomm Interface 6 clock source select. 0x7 4.5.37
'FCLKSEL7 RIW 0x2CC  Flexcomm Interface 7 clock source select. ox7 ﬁ
FCLKSEL8 R/W 0x2D0  |Flexcomm Interface 8 clock source select. 0x7 4.5.37
'FCLKSEL9 RIW 0x2D4  Flexcomm Interface 9 clock source select. ox7 ﬁ
MCLKCLKSEL R/W 0x2E0  |MCLK clock source select. 0ox7 4.5.38
'FRGCLKSEL RIW 0x2E8 | Fractional Rate Generator clock source select. 0x7 ﬂ
DMICCLKSEL R/W Ox2EC | Digital microphone (DMIC) subsystem clock select. | 0x7 4.5.40
'SCTCLKSEL RIW 0X2F0 | SCTimer/PWM clock source select. ox7 M
LCDCLKSEL R/W 0x2F4 | LCD clock source select. 0x7 4.5.42
'SDIOCLKSEL RIW  Ox2F8  SDIO clock source select. ox7 4.5.43
SYSTICKCLKDIV R/W 0x300 SYSTICK clock divider. 0x4000 0000 4.5.44
ARMTRCLKDIV. ~ RMW  0x304  ARM Trace clock divider. |0x4000 0000  4.5.45
CANOCLKDIV R/W 0x 308 |MCANO clock divider. 0x4000 0000 4.5.46
'CANLCLKDIV RW  0x30C  MCANZ1 clock divider. 0x4000 0000 4.5.47
SCOCLKDIV R/W 0x310 |SmartcardO clock divider. 0x4000 0000 4.5.48
'SC1CLKDIV RW  0x314  Smartcardl clock divider. '0x4000 0000 4.5.49
AHBCLKDIV R/W 0x380 | System clock divider. 0x0 4.5.50
'CLKOUTDIV RIW  0x384 | CLKOUT clock divider. 0x4000 0000 4.5.51
FROHFDIV R/W 0x388 FROHF clock divider. 0x0 4.5.52
'SPIFICLKDIV RIW  0x390 | SPIFI clock divider. 0x4000 0000 4.5.53
ADCCLKDIV R/W 0x394 ADC clock divider. 0x4000 0000 4.5.54
'USBOCLKDIV RIW  0x398  USBO clock divider. 0x4000 0000  4.5.55
USB1CLKDIV R/W 0x39C |USB1 clock divider. 0x4000 0000 4.5.56
'FRGCTRL RW  Ox3A0 Fractional rate divider. OXFF 4.5.57
DMICCLKDIV R/W 0x3A8 DMIC clock divider. 0x4000 0000 4.5.58
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Table 35. Register overview: Main system configuration (base address 0x4000 0000) ...continued

Name Access |Offset |Description E]eset value | Section
MCLKDIV RIW OX3AC  I2S MCLK clock divider. 0x4000 0000  4.5.59
LCDCLKDIV RIW 0x3B0  LCD clock divider. 0x4000 0000  4.5.60
'SCTCLKDIV RW  0x3B4 | SCT/PWM clock divider. 0x4000 0000 4.5.61
EMCCLKDIV RIW 0x3B8  EMC clock divider. 0x0 4.5.62
'SDIOCLKDIV RW  0x3BC  SDIO clock divider. '0x4000 0000 4.5.63
FLASHCFG R/W 0x400 |Flash wait states configuration. 0x001A 4.5.64
USBOCLKCTRL ~ RMW  0x40C  USBO clock control. 0x0 4.5.65
USBOCLKSTAT RIW 0x410  USBO clock status. 0x0 4.5.66
FREQMECTRL RIW 0x418 Frequency measure register. 0x0 M
MCLKIO R/W 0x420 | MCLK input/output control. 0x0 4.5.68
USBICLKCTRL ~ RMW  0x424  USBL clock control. 0x10 4.5.69
USB1CLKSTAT RIW 0x428  USB1 clock status. 0x0 4.5.70
'EMCSYSCTRL RIW  0x444  EMC system control. 0x1 4.5.71
EMCDLYCTRL R/W 0x448 |EMC clock delay control. 0x210 4.5.72
'EMCDLYCAL RIW 0x44C  EMC delay chain calibration control . \0XLFOO0 i??)
ETHPHYSEL R/W 0x450 | Ethernet PHY selection. 0x0 4.5.74
'ETHSBDCTRL RIW  0x454  Ethernet SBD flow control. 0x0 4.5.75
SDIOCLKCTRL R/W 0x460 | SDIO CCLKIN phase and delay control. 0x0 4.5.76
'FROCTRL RW  0x500 | FRO oscillator control. ‘Note [5] 4.5.77
SYSOSCCTRL R/W 0x504 | System oscillator control. 0x0 4.5.78
'WDTOSCCTRL RIW 0x508 Watchdog oscillator control. 0XAO M
RTCOSCCTRL R/W 0x50C  |RTC oscillator 32 kHz output control. 0Ox1 4.5.80
'USBPLLCTRL RW  0x51C  USB PLL control. 0x0 4.5.81.2.1
USBPLLSTAT RIW 0x520  USB PLL status. 0x0 4.5.81.2.2
'SYSPLLCTRL RW  0x580  System PLL control. 0x0 45.81.1.1
SYSPLLSTAT RO 0x584  PLL status. 0x0 4.5.81.1.5
'SYSPLLNDEC RIW  0x588 | PLL N divider. 0x0 4.5.81.1.2
SYSPLLPDEC RIW 0x58C  PLL P divider. 0x0 4.5.81.1.3
'SYSPLLMDEC RW  0x590  System PLL M divider. 0x0 4.5.81.1.4
AUDPLLCTRL RIW 0x5A0  Audio PLL control. 0x0 4.5.81.3.1
' AUDPLLSTAT RW  0x5A4  Audio PLL status. 0x0 4.5.81.3.2
AUDPLLNDEC RIW 0x5A8  Audio PLL N divider. 0x0 4.5.81.3.3
'AUDPLLPDEC RW  OXx5AC  Audio PLL P divider. 0x0 4.5.81.3.4
AUDPLLMDEC RIW 0x5B0  Audio PLL M divider. 0x0 4.5.81.3.5
' AUDPLLFRAC RW  0x5B4  Audio PLL fractional divider control. 0x0 4.5.81.3.6
PDSLEEPCFGO R/W 0x600 Sleep configuration register 0. 0x16F80740 4.5.82
PDSLEEPCFG1 R/  0x604  Sleep configuration register 1. (0x2000008F  4.5.83
PDRUNCFGO R/W 0x610 |Power configuration register 0. 0x16F80740 4.5.84
'PDRUNCFG1 RIW  0x614  Power configuration register 1. (0x2000008F  4.5.85
PDRUNCFGSETO WO 0x620  Set bits in PDRUNCFGO. - 4.5.86
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Table 35. Register overview: Main system configuration (base address 0x4000 0000) ...continued

Name Access |Offset |Description E]eset value | Section
PDRUNCFGSET1 WO 0x624 | Set bits in PDRUNCFG1. - 4.5.86
PDRUNCFGCLRO WO 0x630 Clear bits in PDRUNCFGO. - 4.5.88
PDRUNCFGCLRL WO 0x634 Clear bits in PDRUNCFGL. - 4.5.89
STARTERO R/W 0x680 Start logic 0 wake-up enable register. 0x0 4.5.90
'STARTER1 RIW 0x684 Start logic 1 wake-up enable register. 0x0 igl
STARTERSETO \Ye] 0x6A0 | Set bits in STARTERO. - 4.5.92
'STARTERSETL WO  Ox6A4  Set bits in STARTERL. - 4.5.93
STARTERCLRO WO 0x6C0 |Clear bits in STARTERO. - 4.5.94
'STARTERCLRL WO 0x6C4 Clear bits in STARTERL. - 4.5.95
HWWAKE R/W 0x780 Configures special cases of hardware wake-up. 0x0 4.5.96
'AUTOCGOR RIW 0XEO4  Auto clock-gate override. 0x0 ﬁ
JTAGIDCODE RO OxFF4 |JTAG ID code. see table 4.5.98
'DEVICE_IDO RO OXFF8  Part ID. ‘Note [5] 4.5.99
DEVICE_ID1 RO OxFFC | Boot ROM and die revision. Note [5] 4.5.100
[1] Reset Value reflects the data stored in defined bits only. Reserved bits assumed to be 0.

[2] Determined by the voltage levels on device pins upon power-on reset.

[3] Determined by the voltage levels on device pins when a reset other than power-on reset occurs.

[4] Depends on the source of the most recent reset.

[5] Part dependent.

Table 36. Register overview: Asynchronous system configuration (base address 0x4004 0000)

Name Access |Offset |Description Reset | Section

value 1

ASYNCPRESETCTRL R/W 0x000 | Async peripheral reset control 0x0 4.5.101
ASYNCPRESETCTRLSET (WO 0x004 | Set bits in ASYNCPRESETCTRL - 4.5.102
'ASYNCPRESETCTRLCLR WO 0x008 |Clear bits in ASYNCPRESETCTRL - 4.5.103
ASYNCAPBCLKCTRL R/W 0x010 |Async peripheral clock control 0x0 4.5.104
'ASYNCAPBCLKCTRLSET WO 0x014 |Set bhits in ASYNCAPBCLKCTRL - 4.5.105
ASYNCAPBCLKCTRLCLR WO 0x018 |Clear bits in ASYNCAPBCLKCTRL - 4.5.106
' ASYNCAPBCLKSELA RW  0x020 Async APB clock source select A 0x0  4.5.107
[1] Reset Value reflects the data stored in defined bits only. Reserved bits assumed to be 0.

Table 37. Register overview: Other system configuration (base address 0x4002 0000)

Name Access |Offset |Description Reset value [ | Section
BODCTRL |R/W 0x44 Brown-Out Detect control 0x0 4.5.108

[1] Reset Value reflects the data stored in defined bits only. Reserved bits assumed to be 0.
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4.5.1 AHB matrix priority register

The Multilayer AHB Matrix arbitrates between several masters, only if they attempt to
access the same matrix slave port at the same time. Care should be taken if the value in
this register is changed, improper settings can seriously degrade performance.

Priority values are 3 = highest, 0 = lowest. When the priority is the same, the master with
the lower master number is given priority. An example setting could put the Cortex-M4
D-code bus as the highest priority, followed by the I-Code bus. All other masters could
share a lower priority.

AHB matrix priority register 0 (AHBMATPRIO, main syscon: offset 0x010) bit description

Bit Symbol
1:0 PRI_ICODE

Description Reset value
I-Code bus priority. Should typically be lower than PRI_DCODE for best operation. 0

3:2 PRI_DCODE | D-Code bus priority. 0
5:4 PRI_SYS vSystem bus priority. 0
9:6 PRI_DMA DMA controller priority. 0
11:10 PRILETH  Ethernet DMA priority. 0
13:12 |PRI_LCD LCD DMA priority. 0
15:14 PRI_USBO | USBO DMA priority. 0
17:16 |PRI_USB1 USB1 DMA priority. 0
19:18 PRI_SDIO  SDIO priority. 0
21:20 PRI_MCAN1 MCAN1 priority. 0
23:22 PRI_MCAN2 | MCAN2 priority. 0
31:24 |- Reserved. Read value is undefined, only zero should be written. -
4.5.2 System tick counter calibration register
This register allows software to set up a default value for the SYST_CALIB register in the
System Tick Timer of each CPU. See Chapter 19.
Table 39. System tick timer calibration register (SYSTCKCAL, main syscon: offset 0x040)
bit description
Bit Symbol | Description Reset value
23:0 CAL System tick timer calibration value. 0
24 SKEW Initial value for the Systick timer. |
25 NOREF | Initial value for the Systick timer.
31:26 |- 'Reserved. -
4.5.3 NMI source selection register

UM10912

The NMI source selection register selects a peripheral interrupts as source for the NMI
interrupt.o For a list of all peripheral interrupts and their IRQ numbers see Table 5. For a
description of the NMI functionality, see Ref. 1 “Cortex-M4 TRM”.

Remark: In order to change the interrupt source for the NMI, the NMI source must first be
disabled by writing 0 to the NMIEN bit. Then change the source by updating the IRQN bits
and re-enable the NMI source by setting NMIEN.
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Table 40. NMI source selection register (NMISRC, main syscon: offset 0x048) bit description

Bit Symbol Description Reset
value
5:0 IRQM4 The IRQ number of the interrupt that acts as the Non-Maskable Interrupt (NMI) for the 0
Cortex-M4, if enabled by NMIENM4.
29:6 |- Reserved. Read value is undefined, only zero should be written. -
31 NMIENM4 |Write a 1 to this bit to enable the Non-Maskable Interrupt (NMI) source selected by IRQM4. 0

Remark: If the NMISRC register is used to select an interrupt as the source of
Non-Maskable interrupts, and the selected interrupt is enabled, one interrupt request can
result in both a Non-Maskable and a normal interrupt. This can be avoided by disabling
the normal interrupt in the NVIC.

4.5.4 Asynchronous APB Control register

ASYNCAPBCTRL contains a global enable bit for the asynchronous APB bridge and
subsystem, allowing connection to the associated peripherals.

Table 41. Asynchronous APB Control register (ASYNCAPBCTRL, main syscon: offset 0x04C) bit description

‘Bit ‘Symbol Value Description Reset value
0 ENABLE Enables the asynchronous APB bridge and subsystem. 1
0 Disabled. Asynchronous APB bridge is disabled.

Enabled. Asynchronous APB bridge is enabled.

>31:1 |- - Reserved. Read value is undefined, only zero should be written. -

4.5.5 POR captured value of port 0
The PIOPORCAPO register captures the state of GPIO port 0 at power-on-reset. Each bit
represents the power-on reset state of one GPIO pin. This register is a read-only register.

Table 42. POR captured PIO status register 0 (PIOPORCAPO, main syscon: offset 0xOCO0) bit description
Bit |Symbol Description Reset value ‘
31:0 |PIOPORCAP |State of PIOO_31 through PIO0_O at power-on reset. Depends on external circuitry ‘

4.5.6 POR captured value of port 1
The PIOPORCAP1 register captures the state of GPIO port 1 at power-on-reset. Each bit
represents the power-on reset state of one GPIO pin. This register is a read-only register.

Table 43. POR captured PIO status register 1 (PIOPORCAP1, main syscon: offset 0x0C4) bit description
‘Bit ‘Symbol Description Reset value ‘
31:0 ‘PIOPORCAP State of PIO1_31 through PIO1_0 at power-on reset. Depends on external circuitry ‘

4.5.7 Reset captured value of port 0

The PIORESCAPO register captures the state of GPIO port 0 when a reset other than a
power-on reset occurs. Each bit represents the reset state of one GPIO pin. This register
is a read-only register.
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Table 44. Reset captured PIO status register 0 (PIORESCAPO, main syscon: offset 0xODO) bit description
‘Bit ‘Symbol Description Reset value ‘
31:0 ‘PIORESCAP State of PIO0_31 through PIO0_0 for resets other than POR. Depends on external circuitry ‘

4.5.8 Reset captured value of port 1

The PIORESCAPO register captures the state of GPIO port 1 when a reset other than a
power-on reset occurs. Each bit represents the reset state of one GPIO pin. This register
is a read-only register.

Table 45. Reset captured PIO status register 1 (PIORESCAP1, main syscon: offset 0x0D4) bit description
Bit Symbol ‘Description ‘Reset value
31:0 |PIORESCAP |State of PIO1_31 through PIO1_0 for resets other than POR. Depends on external circuitry

4.5.9 Peripheral reset control register 0

The PRESETCTRLO 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.

Remark: It is recommended that changes to the PRESETCTRL registers be
accomplished by using the related PRESETCTRLSET and PRESETCTRLCLR registers.
This avoids any unintentional setting or clearing of other bits.

Table 46. Peripheral reset control register 0 (PRESETCTRLO, main syscon: offset 0x100) bit description

Bit Symbol Description Reset value

6:0 - Reserved. Read value is undefined, only zero should be written. 0

7 FLASH_RST Flash controller reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.

8 FMC_RST Flash accelerator reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.

9 EEPROM_RST | EEPROM reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.

10 SPIFI_RST SPIFI reset control.
0 = Clear reset to this function. 1 = Assert reset to this function.

11 MUX_RST Input mux reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.

12 - Reserved. Read value is undefined, only zero should be written.

13 IOCON_RST IOCON reset control.
0 = Clear reset to this function. 1 = Assert reset to this function.

14 GPIOO0_RST GPIOO reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.

15 GPIO1_RST GPIO1 reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.

16 GPIO2_RST GPIO2 reset control.
0 = Clear reset to this function. 1 = Assert reset to this function.

17 GPIO3_RST GPIO3 reset control.
0 = Clear reset to this function. 1 = Assert reset to this function.

18 PINT_RST Pin interrupt (PINT) reset control. 0

0 = Clear reset to this function. 1 = Assert reset to this function.
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Table 46. Peripheral reset control register 0 (PRESETCTRLO, main syscon: offset 0x100) bit description
Bit Symbol Description ’Reset value
19 GINT_RST Grouped interrupt (GINTO and GINT1) reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.
20 DMA_RST DMA reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.
21 CRC_RST CRC generator reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.
22 WWDT_RST Watchdog timer reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.
26:23 - Reserved. Read value is undefined, only zero should be written.
27 ADCO_RST ADCO reset control.
0 = Clear reset to this function. 1 = Assert reset to this function.
31:28 - Reserved. Read value is undefined, only zero should be written. -
4.5.10 Peripheral reset control register 1
The PRESETCTRLL 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.
Remark: It is recommended that changes to the PRESETCTRL registers be
accomplished by using the related PRESETCTRLSET and PRESETCTRLCLR registers.
This avoids any unintentional setting or clearing of other bits.
Table 47. Peripheral reset control register 1 (PRESETCTRL1, main syscon: offset 0x104) bit description
Bit Symbol Description Reset value
0 MRT_RST Multi-rate timer (MRT) reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.
1 - Reserved. Read value is undefined, only zero should be written. -
2 SCTO_RST State configurable timer 0 (SCTO) reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.
6:3 - Reserved. Read value is undefined, only zero should be written. -
7 MCANO_RST 0 = Clear reset to this function. 1 = Assert reset to this function. 0
MCAN1_RST |0 = Clear reset to this function. 1 = Assert reset to this function. 0
- Reserved. Read value is undefined, only zero should be written. -
10 UTICK_RST Micro-tick Timer reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.
11 FCO_RST Flexcomm Interface 0 reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.
12 FC1 RST Flexcomm Interface 1 reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.
13 FC2_RST Flexcomm Interface 2 reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.
14 FC3_RST Flexcomm Interface 3 reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.
15 FC4 RST Flexcomm Interface 4 reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.

UM10912

All information provided in this document is subject to legal disclaimers.

© NXP Semiconductors N.V. 2017. All rights reserved.

User manual

Rev. 1.7 — 14 April 2017

48 of 1152



NXP Semiconductors UM10912

Chapter 4: LPC546xx System configuration (SYSCON)

Table 47. Peripheral reset control register 1 (PRESETCTRL1, main syscon: offset 0x104) bit description

Bit Symbol
16 FC5 RST

Description ’Reset value

Flexcomm Interface 5 reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.

17 FC6_RST
18 FC7_RST

19 DMIC_RST

Flexcomm Interface 6 reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.

Flexcomm Interface 7 reset control. 0

0 = Clear reset to this function. 1 = Assert reset to this function.

‘Digital microphone interface reset control. 0

0 = Clear reset to this function. 1 = Assert reset to this function.

21:20 |-
22 CTIMER2_RST

Reserved. Read value is undefined, only zero should be written.

CTIMERZ reset control.
0 = Clear reset to this function. 1 = Assert reset to this function

24:23 |-
25  USBOD_RST

Reserved. Read value is undefined, only zero should be written.

'USBO device reset control.

0 = Clear reset to this function. 1 = Assert reset to this function.

26  CTIMERO RST CTIMERO reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.
27 CTIMER1_RST |CTIMER1 reset control. 0

31:28

0 = Clear reset to this function. 1 = Assert reset to this function.

'Reserved. Read value is undefined, only zero should be written. -

45.11

Peripheral reset control register 2

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.

Remark: It is recommended that changes to the PRESETCTRL registers be
accomplished by using the related PRESETCTRLSET and PRESETCTRLCLR registers.
This avoids any unintentional setting or clearing of other bits.

Table 48. Peripheral reset control register 2 (PRESETCTRL2, main syscon: offset 0x108) bit description

Bit Symbol Description Reset
value
1:0 - Reserved. -
LCD_RST LCD reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.
3 SDIO_RST SDIO reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.
4 USB1H_RST USB1 Host reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.
5 USB1D_RST USB1 Device reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.
6 USB1RAM_RST USB1 RAM reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.
7 EMC_RESET EMC reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.
8 ETH_RST Ethernet reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.
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Table 48. Peripheral reset control register 2 (PRESETCTRL2, main syscon: offset 0x108) bit description

Bit Symbol Description Reset
value
9 GPIO4_RST GPI104 reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.
10 GPIO5_RST GPIO5 reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.
11 - Reserved. -
12 OTP_RST OTP reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.
13 RNG_RST RNG reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.
14 FC8_RST Flexcomm Interface 8 reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.
15 FC9 RST Flexcomm Interface 9 reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.
16 USBOHMR_RST ' USBO HOST master reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.
17 USBOHSL_RST |USBO HOST slave reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.
18 - Reserved. -
19 SCO_RST Smart card 0 reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.
20 SC1_RST Smart card 1 reset control. 0
0 = Clear reset to this function. 1 = Assert reset to this function.
31-21 - Reserved. Read value is undefined, only zero should be written. -
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4.5.12 Peripheral reset control set register 0

Writing a 1 to a bit position in PRESETCTRLSETO sets the corresponding position in
PRESETCTRLO. This is a write-only register. For bit assignments, see Table 46.

Table 49. Peripheral reset control set register 0 (PRESETCTRLSETO, main syscon: offset 0x120) bit description
Bit |Symbol Description Reset value

31:0 |RST_SETO  Writing ones to this register sets the corresponding bit or bits in the PRESETCTRLO
register, if they are implemented.

Bits that do not correspond to defined bits in PRESETCTRLO are reserved and only
zeroes should be written to them.

4.5.13 Peripheral reset control set register 1

Writing a 1 to a bit position in PRESETCTRLSETL1 sets the corresponding position in
PRESETCTRLL1. This is a write-only register. For bit assignments, see Table 47.

Table 50. Peripheral reset control set register 1 (PRESETCTRLSET1, main syscon: offset 0x124) bit description
’Bit ‘Symbol Description Reset value

31:0 |RST_SET1 Writing ones to this register sets the corresponding bit or bits in the PRESETCTRL1 -
register, if they are implemented.

Bits that do not correspond to defined bits in PRESETCTRLL1 are reserved and only
zeroes should be written to them.

4.5.14 Peripheral reset control set register 2

Writing a 1 to a bit position in PRESETCTRLSET?2 sets the corresponding position in
PRESETCTRL2. This is a write-only register. For bit assignments, see Table 48.

Table 51. Peripheral reset control set register 2 (PRESETCTRLSET2, main syscon: offset 0x128) bit description
‘Bit ‘Symbol Description Reset value

31:0 |RST_SET2 Writing ones to this register sets the corresponding bit or bits in the PRESETCTRL2 -
register, if they are implemented.

Bits that do not correspond to defined bits in PRESETCTRL2 are reserved and only
zeroes should be written to them.

4.5.15 Peripheral reset control clear register O

Writing a 1 to a bit position in PRESETCTRLCLRO clears the corresponding position in
PRESETCTRLO. This is a write-only register. For bit assignments, see Table 46.

Table 52. Peripheral reset control clear register 0 (PRESETCTRLCLRO, main syscon: offset 0x140) bit description
‘Bit ‘Symbol Description ‘Reset value

31:0 |RST_CLRO Writing ones to this register clears the corresponding bit or bits in the -
PRESETCTRLO register, if they are implemented.

Bits that do not correspond to defined bits in PRESETCTRLO are reserved and only
zeroes should be written to them.

4.5.16 Peripheral reset control clear register 1

Writing a 1 to a bit position in PRESETCTRLCLRL1 clears the corresponding position in
PRESETCTRLL. This is a write-only register. For bit assignments, see Table 47.
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Table 53. Peripheral reset control clear register 1 (PRESETCTRLCLR1, main syscon: offset 0x144) bit description
‘Bit ‘Symbol Description ‘Reset value ‘

31:0 |RST_CLR1 Writing ones to this register clears the corresponding bit or bits in the -
PRESETCTRL1 register, if they are implemented.

Bits that do not correspond to defined bits in PRESETCTRL1 are reserved and only
zeroes should be written to them.
4.5.17 Peripheral reset control clear register 2

Writing a 1 to a bit position in PRESETCTRLCLR?2 clears the corresponding position in
PRESETCTRL2. This is a write-only register. For bit assignments, see Table 48.

Table 54. Peripheral reset control clear register 2 (PRESETCTRLCLR2, main syscon: offset 0x148) bit description
‘Bit ‘Symbol Description ‘Reset value

31:0 |RST_CLR2 Writing ones to this register clears the corresponding bit or bits in the -
PRESETCTRL2 register, if they are implemented.

Bits that do not correspond to defined bits in PRESETCTRL?2 are reserved and only
zeroes should be written to them.

4.5.18 System reset status register

The SYSRSTSTAT register shows the source of the latest reset event. The bits are
cleared by writing a one to any of the bits. The POR event clears all other bits in this
register. If another reset signal - for example the external RESET pin - remains asserted

after the POR signal is negated, then its bit is set to detected. Write a one to clear the
reset.

Table 55. System reset status register (SYSRSTSTAT, main syscon: offset 0Ox01F0) bit description
’Bit ’Symbol ’Value ’Description

0 POR POR reset status. Assertion of the POR signal sets this bit, and clears all of the other bits in this
register. But if another Reset signal (e.g., External Reset) remains asserted after the POR signal is
negated, then its bit is set. This bit is not affected by any of the other sources of Reset.

No POR detected.
POR detected. Writing a one clears this flag.

1 EXTRST Status of the external RESET pin. External reset status. Assertion of the external RESET signal
sets this bit.

No reset event detected.

Reset detected. This bit is cleared by software writing a one to this bit, and by POR.

2 WDT Status of the Watchdog reset. This bit is set when the Watchdog Timer times out and the
WDTRESET bit in the Watchdog Mode Register is 1.

No WDT reset detected.

WDT reset detected. Writing a one clears this flag. This bit is cleared by software writing a one to
this bit, and by POR.
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Table 55. System reset status register (SYSRSTSTAT, main syscon: offset Ox01FO0) bit description ...continued

’Bit ’Symbol ’Value’Description

Status of the Brown-out detect reset.

This bit is set when the VDD voltage reaches a level below the BOD reset trip level.

If the VDD voltage dips from the normal operating range to below the BOD reset trip level and
recovers, the BOD bit will be set to 1.

If the VDD voltage dips from the normal operating range to below the BOD reset trip level and
continues to decline to the level at which POR is asserted, the BOD bit is cleared.

If the VDD voltage rises continuously from the POR assertion level to a level above the BOD reset
trip level, the BOD bit will be set to 1.

This hit is cleared by software writing a one to this bit, and by POR.

Note: Only in the case where a reset occurs and the POR = 0, the BODR bit indicates if the VDD

voltage was below the BOD reset trip level.

No BOD reset detected.

BOD reset detected. Writing a one clears this flag.

Status of the software system reset. This bit is set if the processor has been reset due to a system

reset request. Setting the SYSRESETREQ bit in the Cortex-M4 AIRCR register causes a chip

reset. This bit is cleared by software writing a one to this bit, and by POR.

No system reset detected.

3 BOD
4 SYSRST
315 -

System reset detected. Writing a one clears this flag.

Reserved.
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4.5.19 AHB Clock Control register 0

The AHBCLKCTRLO register enables the clocks to individual system and peripheral
blocks. The system clock (bit 0) provides the clock for the AHB, the APB bridge, the CPU,
the SYSCON block, and the PMU. This clock cannot be disabled.

Remark: It is strongly recommended that changes to the AHBCLKCTRL registers be
accomplished by using the related AHBCLKCTRLSET and AHBCLKCTRLCLR registers.
This avoids any unintentional setting or clearing of other bits, which could have
detrimental effects.

Regarding bits 3, 4, and 5, see Section 2.1.2 for details of SRAM configuration.

Table 56. AHB Clock Control register 0 (AHBCLKCTRLO, main syscon: offset 0x200) bit description

Bit Symbol Description Reset value
after boot
0 - Reserved. This read-only bit cannot be cleared. 1
1 'ROM Enables the clock for the Boot ROM. 0 = Disable; 1 = Enable. 1
2 - Reserved. -
3 'SRAM1 Enables the clock for SRAML1. 0 = Disable; 1 = Enable. 0
4 SRAM2 Enables the clock for SRAM2. 0 = Disable; 1 = Enable. 0
5 'SRAM3 Enables the clock for SRAM3. 0 = Disable; 1 = Enable. 0
6 - Reserved. -
7 FLASH Enables the clock for the flash controller. 0 = Disable; 1 = Enable. This clock is 1
needed for flash programming, not for flash read.
>8 ‘FMC Enables the clock for the Flash accelerator. 0 = Disable; 1 = Enable. This clock is >1
needed if the flash is being read.
9 EEPROM Enables the clock for EEPROM. 0 = Disable; 1 = Enable. -
>10 ‘SPIFI Enables the clock for the SPIFI. 0 = Disable; 1 = Enable. FO
11 INPUTMUX | Enables the clock for the input muxes. 0 = Disable; 1 = Enable. 0
12 I- Reserved. 0
13 IOCON Enables the clock for the IOCON block. 0 = Disable; 1 = Enable. 0
14 ‘GPIOO Enables the clock for the GPIOO port registers. 0 = Disable; 1 = Enable. 0
15 GPIO1 Enables the clock for the GPIO1 port registers. 0 = Disable; 1 = Enable. 0
16 GPIO2 Enables the clock for the GPIO2 port registers. 0 = Disable; 1 = Enable. 0
17 GPIO3 Enables the clock for the GPIO3 port registers. 0 = Disable; 1 = Enable. 0
18 PINT Enables the clock for the pin interrupt block.0 = Disable; 1 = Enable. 0
19 GINT Enables the clock for the grouped pin interrupt block. 0 = Disable; 1 = Enable. 0
>20 ‘DMA Enables the clock for the DMA controller. 0 = Disable; 1 = Enable. >0
21 CRC Enables the clock for the CRC engine. 0 = Disable; 1 = Enable. 0
>22 ‘WWDT Enables the clock for the Watchdog Timer. 0 = Disable; 1 = Enable. >0
23 RTC Enables the bus clock for the RTC. 0 = Disable; 1 = Enable. 0
’26:24 I- Reserved. -
27 ADCO Enables the clock for the ADCO register interface. 0 = Disable; 1 = Enable. 0
’31:28 I- Reserved. -
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AHB Clock Control register 1

The AHBCLKCTRL1 register enables the clocks to individual peripheral blocks.

UM10912
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Table 57.  AHB Clock Control register 1 (AHBCLKCTRL1, main syscon: offset 0x204) bit description

Bit Symbol Description Reset value
0 MRT Enables the clock for the Multi-Rate Timer. O = Disable; 1 = Enable. 0
1 RIT Enables the clock for the Repetitive Interrupt Timer. 0 = Disable; 1 = Enable. 0
2 SCTO Enables the clock for SCTO. 0 = Disable; 1 = Enable. 0
6:3 - Reserved. -
7 MCANO Enables the clock for MCANO. 0 = Disable; 1 = Enable. 0
8 MCAN1 Enables the clock for MCANL1. O = Disable; 1 = Enable. 0
9 - Reserved. I-
10 UTICK Enables the clock for the Micro-tick Timer. O = Disable; 1 = Enable. 0
11 FLEXCOMMO |Enables the clock for Flexcomm Interface 0. O = Disable; 1 = Enable. 0
12 FLEXCOMM1 |Enables the clock for Flexcomm Interface 1. 0 = Disable; 1 = Enable. 0
13 FLEXCOMM2 |Enables the clock for Flexcomm Interface 2. 0 = Disable; 1 = Enable. 0
14 FLEXCOMMS3 |Enables the clock for Flexcomm Interface 3. 0 = Disable; 1 = Enable. 0
v15 FLEXCOMM4 |Enables the clock for Flexcomm Interface 4. 0 = Disable; 1 = Enable. '0
16 FLEXCOMMS |Enables the clock for Flexcomm Interface 5. 0 = Disable; 1 = Enable. 0
v17 FLEXCOMMSG6 |Enables the clock for Flexcomm Interface 6. 0 = Disable; 1 = Enable. '0
18 FLEXCOMM?7 |Enables the clock for Flexcomm Interface 7. 0 = Disable; 1 = Enable. 0
19 DMIC Enables the clock for the digital microphone interface. 0 = Disable; 1 = Enable. 0
21:20 |- Reserved. 0
22 CTIMER2 Enables the clock for CTIMER 2. 0 = Disable; 1 = Enable. 0
24:23 |- Reserved. -
v25 USBOD Enables the clock for the USBO device interface. 0 = Disable; 1 = Enable. ‘0
26 CTIMERO Enables the clock for timer CTIMERO. O = Disable; 1 = Enable. 0
27 CTIMER1 Enables the clock for timer CTIMERL. 0 = Disable; 1 = Enable. 0
31:28 |- Reserved. -
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4.5.21 AHB Clock Control register 2
The AHBCLKCTRL2 register enables the clocks to individual peripheral blocks.

Table 58.  AHB Clock Control register 2 (AHBCLKCTRL2, main syscon: offset 0x208) bit description

Bit Symbol Description Reset
value
1:0 - Reserved. -
2 LCD Enables the clock for the LCD interface. 0 = Disable; 1 = Enable. 0
3 SDIO ‘Enables the clock for the SDIO interface. 0 = Disable; 1 = Enable. 0
4 USB1H Enables the clock for the USB1 host interface. 0 = Disable; 1 = Enable. 0
5 USB1D ‘Enables the clock for the USB1 device interface. 0 = Disable; 1 = Enable. 0
6 USB1RAM Enables the clock for the USB1 RAM interface. O = Disable; 1 = Enable. 0
7 EMC 'Enables the clock for the EMC interface. 0 = Disable; 1 = Enable. 0
8 ETH Enables the clock for the ethernet interface. 0 = Disable; 1 = Enable. 0
9 GPIO4 ‘Enables the clock for the GPIO4 interface. 0 = Disable; 1 = Enable. 0
10 GPIOS5 Enables the clock for the GPIO5 interface. O = Disable; 1 = Enable. 0
1 - ‘Reserved. -
12 OTP Enables the clock for the OTP interface. 0 = Disable; 1 = Enable. 0
13 RNG ‘Enables the clock for the RNG interface. 0 = Disable; 1 = Enable. 0
14 FLEXCOMMS8 Enables the clock for the Flexcomm Interface 8. 0 = Disable; 1 = Enable. 0
15 FLEXCOMM9 ‘Enables the clock for the Flexcomm Interface 9. 0 = Disable; 1 = Enable. 0
16 USBOHMR Enables the clock for the USB host master interface. 0 = Disable; 1 = Enable. 0
17 USBOHSL ‘Enables the clock for the USB host slave interface. 0 = Disable; 1 = Enable. 0
18 - Reserved. -
19 SCo ‘Enables the clock for the Smart card0 interface. 0 = Disable; 1 = Enable. 0
20 SC1 Enables the clock for the Smart cardl interface. O = Disable; 1 = Enable. 0
3121 - ‘Reserved. -

4.5.22 AHB clock control set register 0

Writing a 1 to a bit position in AHBCLKCTRLSETO sets the corresponding position in
AHBCLKCTRLO. This is a write-only register. For bit assignments, see Table 56.

Table 59. Clock control set register 0 (AHBCLKCTRLSETO, main syscon: offset 0x220) bit description
‘Bit ‘Symbol Description Reset value

31:0 |CLK_SETO |Writing ones to this register sets the corresponding bit or bits in the AHBCLKCTRLO
register, if they are implemented.

Bits that do not correspond to defined bits in AHBCLKCTRLO are reserved and only
zeroes should be written to them.

4.5.23 AHB clock control set register 1

Writing a 1 to a bit position in AHBCLKCTRLSETL1 sets the corresponding position in
AHBCLKCTRL1. This is a write-only register. For bit assignments, see Table 57.
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Table 60. Clock control set register 1 (AHBCLKCTRLSET1, main syscon: offset 0x224) bit description
‘Bit ‘Symbol Description ‘Reset value ‘

31:0 |CLK_SET1 |Writing ones to this register sets the corresponding bit or bits in the AHBCLKCTRL1 -
register, if they are implemented.

Bits that do not correspond to defined bits in AHBCLKCTRL1 are reserved and only
zeroes should be written to them.

4.5.24 AHB clock control set register 2

Writing a 1 to a bit position in AHBCLKCTRLSET2 sets the corresponding position in
AHBCLKCTRL2. This is a write-only register. For bit assignments, see Table 57.

Table 61. Clock control set register 2 (AHBCLKCTRLSET2, main syscon: offset 0x228) bit description
‘Bit ‘Symbol Description Reset value

31:0 |CLK_SET2 Writing ones to this register sets the corresponding bit or bits in the AHBCLKCTRL2
register, if they are implemented.

Bits that do not correspond to defined bits in AHBCLKCTRL?2 are reserved and only
zeroes should be written to them.

4.5.25 AHB clock control clear register 0

Writing a 1 to a bit position in AHBCLKCTRLCLRO clears the corresponding position in
AHBCLKCTRLO. This is a write-only register. For bit assignments, see Table 56.

Table 62. Clock control clear register 0 (AHBCLKCTRLCLRO, main syscon: offset 0x240) bit description
’Bit ‘Symbol Description Reset value

31:0 |CLK_CLRO |Writing ones to this register clears the corresponding bit or bits in the AHBCLKCTRLO
register, if they are implemented.

Bits that do not correspond to defined bits in AHBCLKCTRLO are reserved and only
zeroes should be written to them.

4.5.26 AHB clock control clear register 1

Writing a 1 to a bit position in AHBCLKCTRLCLR1 clears the corresponding position in
AHBCLKCTRLZ1. This is a write-only register. For bit assignments, see Table 57.

Table 63. Clock control clear register 1 (AHBCLKCTRLCLR1, main syscon: offset 0x244) bit description
’Bit ‘Symbol Description Reset value

31:0 |CLK_CLR1 |Writing ones to this register clears the corresponding bit or bits in the AHBCLKCTRL1 -
register, if they are implemented.

Bits that do not correspond to defined bits in AHBCLKCTRL1 are reserved and only
zeroes should be written to them.

4.5.27 AHB clock control clear register 2

Writing a 1 to a bit position in AHBCLKCTRLCLR?2 clears the corresponding position in
AHBCLKCTRL2. This is a write-only register. For bit assignments, see Table 57.
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Table 64. Clock control clear register 1 (AHBCLKCTRLCLR2, main syscon: offset 0x248) bit description

Bit ‘Symbol

Description

‘Reset value ‘

31:0 |CLK_CLR2 Writing ones to this register clears the corresponding bit or bits in the AHBCLKCTRL2 |-
register, if they are implemented.

Bits that do not correspond to defined bits in AHBCLKCTRL2 are reserved and only
zeroes should be written to them.

4.5.28 Main clock source select register A

4.5.29

This register selects one of the internal oscillators, FRO, system oscillator, or watchdog
oscillator. The oscillator selected is then one of the inputs to the main clock source select
register B (see Table 66), which selects the clock source for the main clock. All clocks to
the core, memories, and peripherals on the synchronous APB bus are derived from the

main clock.

Remark: Note that this selection is internally synchronized: the clock being switched from
and the clock being switched to must both be running and have occurred in specific states
before the selection actually changes.

Table 65. Main clock source select register A (MAINCLKSELA, main syscon: offset 0x280)
bit description

Bit |Symbol |Value ‘Description Reset value
1:0 SEL Clock source for main clock source selector A. 0

0x0  FRO 12 MHz (fro_12m).

0x1 CLKIN (clk_in).

0x2 ‘Watchdog oscillator (wdt_clk).

0x3 FRO 96 or 48 MHz (fro_hf).
312 - - 'Reserved I-

Main clock source select register B

This register selects the clock source for the main clock. All clocks to the core, memories,
and peripherals are derived from the main clock.

One input to this register is the main clock source select register A (see Table 65), which
selects one of the three internal oscillators, FRO, system oscillator, or watchdog oscillator.

Remark: Note that this selection is internally synchronized: the clock being switched from
and the clock being switched to must both be running and have occurred in specific states
before the selection actually changes.

Table 66. Main clock source select register B (MAINCLKSELB, main syscon: offset 0x284) bit description

Bit Symbol |Value |Description Reset value
1:0 |SEL Clock source for main clock source selector B. Selects the clock source for the 0
main clock.

0x0 MAINCLKSELA. Use the clock source selected in MAINCLKSELA register.

0ox1 Reserved setting.

0x2 System PLL output (pll_clk).

0x3 RTC oscillator 32 kHz output (32k_clk).
31:2 |- - Reserved. -
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4.5.30 CLKOUT clock source select register

This register selects the clock source for the CLKOUT pin.

Table 67. CLKOUT clock source select register (CLKOUTSELA, main syscon: offset 0x288) bit description

Bit Symbol |Value |Description Reset value
2:0 |SEL CLKOUT clock source selection. 0x7

0x0 Main clock (main_clk).

0x1  CLKIN (clk_in).

0x2 Watchdog oscillator (wdt_clk).
0x3  FRO 96 or 48 MHz (fro_hf).

0x4 System PLL output (pll_clk).
0x5  USB PLL clock (usb_pll_clk).
0x6 Audio PLL clock (audio_plI_clk).
0x7 'RTC oscillator 32 KHz ouput.
31:3 |- - Reserved. -

4.5.31 System PLL clock source select register

This register selects the clock source for the system PLL.

Table 68. System PLL clock source select register (SYSPLLCLKSEL, main syscon: offset 0x290) bit description

Bit Symbol |Value ‘Description Reset value

2.0 |SEL System PLL clock source selection. 0
0x0  FRO 12 MHz (fro_12m).

0ox1 CLKIN (clk_in).

0x3  RTC oscillator 32 KHz ouput.

0x7 None, this may be selected in order to reduce power when no output is needed.

others Reserved setting.
31:3 |- - Reserved. -

4.5.32 Audio PLL clock select register

This register selects the clock source for the system PLL.

Table 69. Audio PLL clock select register (AUDPLLCLKSEL, main syscon: offset 0x298) bit description

Bit |Symbol |Value ‘Description Reset value
2.0 |SEL Audio PLL clock source selection. 0x0

0x00  FRO 12 MHz (fro_12m).
0x01 | CLKIN (clk_in).

0x07  None, this may be selected in order to reduce power when no output is needed.

Others |Reserved settings.
31:3 |- - Reserved. -

4.5.33 SPIFI clock select register

This register configures the peripheral clock for the SPI Flash Interface.

UM10912 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2017. All rights reserved.

User manual Rev. 1.7 — 14 April 2017 59 of 1152




NXP Semiconductors UM10912

Chapter 4: LPC546xx System configuration (SYSCON)

Table 70. SPIFI clock select register (SPIFICLKSEL, main syscon: offset 0x2A0) bit description
Bit Symbol |Value |Description ‘Reset value

2.0 |SEL System PLL clock source selection. 0x7
0x0 Main clock (main_clk). '
0ox1 System PLL output (pll_clk).

0x2 USB PLL clock (usb_pll_clk).

0x3 FRO 96 or 48 MHz (fro_hf).

0x4 Audio PLL clock (audio_pll_clk).

0ox7 None, this may be selected in order to reduce power when no output is needed.

others |Reserved settings.
31:3 |- - Reserved. -

4.5.34 ADC clock source select register

This register selects a clock source for the 12-bit ADCs that is to the system clock. To use
a clock other than the Main clock, select the asynchronous clock mode in the ADC control
register.

Table 71. ADC clock source select (ADCCLKSEL, main syscon: offset 0Ox2A4) bit description

Bit |Symbol |Value |Description Reset value
2.0 |SEL ADC clock source selection. 0x7

0x0 FRO 96 or 48 MHz (fro_hf).

Ox1 System PLL output (pll_clk).

0x2 USB PLL clock (usb_pll_clk).

0x3 Audio PLL clock (audio_pll_clk).

0x7 None, this may be selected in order to reduce power when no output is needed.

others |Reserved settings.
31:3 |- Reserved. -

4.5.35 USBO clock source select register

This register selects a clock source for the USBO full-speed controller.

Table 72. USBO clock source select register (USBOCLKSEL, main syscon: offset 0x2A8) bit description
Bit Symbol |Value |Description Reset value

2.0 |SEL USBO device clock source selection. 0x7
0x0  FRO 96 or 48 MHz (fro_hf). '
0ox1 System PLL output (pll_clk).

0x2 USB PLL clock (usb_pll_clk).

0x7 None, this may be selected in order to reduce power when no output is needed.

others |Reserved settings.
31:3 |- - Reserved. -

4.5.36 USBL1 clock source select register

This register selects a clock source for the USB1 high-speed controller.
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Table 73. USB1 clock source select register (USB1CLKSEL, main syscon: offset 0x2A8) bit description

Bit Symbol |Value |Description ‘Reset value
2.0 |SEL USB1 PHY clock source selection. 0x7

0x0 Main clock. '

0ox1 System PLL output (pll_clk).

0x2 USB PLL clock (usb_pll_clk).

0x7 None, this may be selected in order to reduce power when no output is needed.

others |Reserved settings.
31:3 |- - Reserved. -

4.5.37 Flexcomm Interface clock source select registers

These registers select the clock source for each Flexcomm Interface serial peripheral.
Each Flexcomm Interface has its own clock source selection.

Table 74. Flexcomm Interface clock source select registers (FCLKSELO-9, main syscon: offsets 0x2B0 through
2D4) bit description

Bit Symbol |Value Description Reset
value
2:0 SEL Flexcomm Interface clock source selection. One per Flexcomm Interface. 0x7

0x0  FRO 12 MHz (fro_12m).

0x1 FRO 96 or 48 MHz divided (fro_hf_div).

0x2  Audio PLL clock (audio_pll_clK).

0x3 MCK (output of the MCLK clock select multiplexer).

0x4 FRG clock (output of the fractional rate generator).

0x7 None, this may be selected in order to reduce power when no output is needed.
others Reserved settings.
31:3 |- - Reserved. -

4.5.38 MCLK clock source select register

This register selects a clock to provide to the MCLK output function. In a system using 12S
and/or digital microphone, this should be related to the clock used by those functions.

Table 75. MCLK clock source select register (MCLKCLKSEL, main syscon: offset 0x2EQ) bit description

Bit Symbol |Value Description Reset
value
2:0 SEL MCLK source select. This may be used by Flexcomms that support 12S, and/or by the  0x7

digital microphone subsystem.
0x0 FRO 96 or 48 MHz divided (fro_hf_div).
0x1  Audio PLL clock (audio_pll_clk).
0x7 None, this may be selected in order to reduce power when no output is needed.

others Reserved settings.

313 - - 'Reserved. Read value is undefined, only zero should be written. I-
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4.5.39 FRG clock source select register

This register selects a clock source for the Fractional Rate Generator.

Table 76. FRG clock source select register (FRGCLKSEL, main syscon: offset 0x2E8) bit description

Bit Symbol |Value Description Reset
value
2:0 SEL Fractional Rate Generator clock source select. 0x7
0x0 Main clock (main_clKk).

0x1  System PLL output (pll_clk).

0x2 FRO 12 MHz (fro_12m).

0x3  FRO 96 or 48 MHz (fro_hf).

0x7 None, this may be selected in order to reduce power when no output is needed.

others | Reserved settings.

31:3 - - Reserved. Read value is undefined, only zero should be written. -

4.5.40 DMIC clock source select register

This register selects a clock to provide to the digital microphone/audio subsystem.

Table 77. DMIC clock source select register (DMICCLKSEL, main syscon: offset 0x2EC) bit description

Bit Symbol |Value Description Reset
value
2:0 SEL DMIC (audio subsystem) clock source select. 0x7

0x0 FRO 12 MHz (fro_12m).

0xL  FRO 96 or 48 MHz divided (fro_hf_div).

0x2 Audio PLL clock (audio_pll_clk).

0x3 'MCLK pin input, when selected in IOCON

0x7 None, this may be selected in order to reduce power when no output is needed.

others Reserved settings.

31:3 |- - Reserved. Read value is undefined, only zero should be written. -
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4.5.41 SCTimer/PWM clock select register
This register configures the SCTimer/PWM.

Table 78.  SCTimer/PWM clock select (SCTCLKSEL, main syscon: offset 0x2FO0) bit description

Bit Symbol Value ’Description Reset value
2:0 SEL - SCT clock source select 0x7
0x0 Main clock (main_clk).
0x1 vSystem PLL output (pll_clk).
0x2 FRO 96 or 48 MHz (fro_hf).
0x3 'Audio PLL clock (audio_pll_clk).
0x7 None, this may be selected in order to reduce power when
no output is needed.
others ‘Reserved settings.
31:3 - - Reserved. Read value is undefined, only zero should be -
written.

4.5.42 LCD clock source select register

This register selects a clock to provide to the graphics LCD controller.

Table 79. LCD clock source select register (LCDCLKSEL, main syscon: offset 0x2F4) bit description

Bit Symbol |Value Description Reset
value
1:0 SEL - LCD clock source select. 0x3
0x0 Main clock (main_clk).
0x1 'LCD external clock input (LCD_CLKIN).
0x2 FRO 96 or 48 MHz (fro_hf).
0x3 ‘None, this may be selected to reduce power when no output is needed.
31:2 - - Reserved. Read value is undefined, only zero should be written. -
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4.5.43 SDIO clock source select register

This register selects a clock to provide to the SDIO peripheral.

Table 80. SDIO clock source select register (SDIOCLKSEL, main syscon: offset 0x2F8) bit description
Bit Symbol |Value Description Reset
value
2:0 SEL - SDIO clock source select. 0x7
0x0 Main clock (main_clKk).
0x1  System PLL output (pll_clk).
0x2 USB PLL clock (usb_pll_clk).
0x3  FRO 96 or 48 MHz (fro_hf).
0x4 Audio PLL clock (audio_pll_clk).
0x7 'None, this may be selected to reduce power when no output is needed.
others Reserved settings.
313 - - 'Reserved. Read value is undefined, only zero should be written. -
4.5.44 SYSTICK clock divider register
This register configures the SYSTICK peripheral clock.
Table 81. SYSTICK clock divider (SYSTICKCLKDIV, main syscon: offset 0x300) bit description
Bit |Symbol Description Reset value
7:0 DIV Clock divider value. 0
0: Divide by 1.
.2.55: Divide by 256.
288 - Reserved. Read value is undefined, only zero should be written. -
29 RESET Resets the divider counter. Can be used to make sure a new divider value is used right |0
away rather than completing the previous count.
30 HALT Halts the divider counter. The intent is to allow the divider’s clock source to be changed |1
without the risk of a glitch at the output.
31 REQFLAG Divider status flag. Set when a change is made to the divider value, cleared when the 0
change is complete.
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4.5.45 ARM trace clock divider register

This register configures the ARM trace clock.

Table 82. ARM trace clock divider ARMTRACECLKDIV, main syscon: offset 0x304) bit description

Bit | Symbol Description Reset value

7.0 |DIV Clock divider value. 0
0: Divide by 1.
255: Divide by 256.

28:8 |- Reserved. Read value is undefined, only zero should be written. -

29 RESET Resets the divider counter. Can be used to make sure a new divider value is used right |0
away rather than completing the previous count.

30 HALT Halts the divider counter. The intent is to allow the divider’s clock source to be changed |1
without the risk of a glitch at the output.

31 REQFLAG Divider status flag. Set when a change is made to the divider value, cleared when the 0
change is complete.

4.5.46 CANO clock divider register
This register configures the clock divider of the MCANO controller.

Table 83. CanO clock divider (CANOCLKDIV, main syscon: offset 0x308) bit description

Bit | Symbol Description Reset value

7.0 |DIV Clock divider value. 0
0: Divide by 1.
255: Divide by 256.

28:8 |- Reserved. Read value is undefined, only zero should be written. -

29 RESET Resets the divider counter. Can be used to make sure a new divider value is used right |0
away rather than completing the previous count.

30 HALT Halts the divider counter. The intent is to allow the divider’s clock source to be changed |1
without the risk of a glitch at the output.

31 REQFLAG Divider status flag. Set when a change is made to the divider value, cleared when the 0
change is complete.
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4.5.47 CANL1 clock divider register

This register configures the clock divider of the MCANL1 controller.

Table 84. CANL1 clock divider (CAN1CLKDIV, main syscon: offset 0x30C) bit description

Bit | Symbol Description Reset value

7.0 |DIV Clock divider value. 0
0: Divide by 1.
255: Divide by 256.

28:8 |- Reserved. Read value is undefined, only zero should be written. -

29 RESET Resets the divider counter. Can be used to make sure a new divider value is used right |0
away rather than completing the previous count.

30 HALT Halts the divider counter. The intent is to allow the divider’s clock source to be changed |1
without the risk of a glitch at the output.

31 REQFLAG Divider status flag. Set when a change is made to the divider value, cleared when the 0
change is complete.

4.5.48 Smart card O clock divider register
This register configures the smart card0 divider clock.

Table 85. Smart card 0 (SCOCLKDIV, main syscon: offset 0x310) bit description

Bit | Symbol Description Reset value

7.0 |DIV Clock divider value. 0
0: Divide by 1.
255: Divide by 256.

28:8 |- Reserved. Read value is undefined, only zero should be written. -

29 RESET Resets the divider counter. Can be used to make sure a new divider value is used right |0
away rather than completing the previous count.

30 HALT Halts the divider counter. The intent is to allow the divider’s clock source to be changed |1
without the risk of a glitch at the output.

31 REQFLAG Divider status flag. Set when a change is made to the divider value, cleared when the 0
change is complete.
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4.5.49 Smart card 1 clock divider register

This register configures the smartcardl divider clock.

Table 86. Smart card 1(SC1CLKDIV, main syscon: offset 0x314) bit description

Bit | Symbol Description Reset value
7.0 |DIV Clock divider value. 0
0: Divide by 1.

255: Divide by 256.
28:8 |- Reserved. Read value is undefined, only zero should be written. -

29 RESET Resets the divider counter. Can be used to make sure a new divider value is used right |0
away rather than completing the previous count.

30 HALT Halts the divider counter. The intent is to allow the divider’s clock source to be changed 1
without the risk of a glitch at the output.

31 REQFLAG Divider status flag. Set when a change is made to the divider value, cleared when the 0
change is complete.

4.5.50 System clock divider register

This register controls how the main clock is divided to provide the system clock to the
CPU, AHB bus, and memories.

Table 87. System clock divider register (AHBCLKDIV, main syscon: offset 0x380) bit description

Bit Symbol Description Reset value
7:0 DIV Clock divider value. 0
0: Divide by 1.

255: Divide by 256.

>28:8 - Reserved. Read value is undefined, only zero should be written. I-

30:29

31 REQFLAG Divider status flag. Set when a change is made to the divider value, cleared when the 0
change is complete.

Reserved. Read value is undefined, only zero should be written. -
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4551 CLKOUT clock divider register

This register determines the divider value for the clock signal on the CLKOUT pin.

Table 88. CLKOUT clock divider register (CLKOUTDIV, main syscon: offset 0x384) bit description

Bit | Symbol Description Reset value
7.0 |DIV Clock divider value. 0
0: Divide by 1.

255: Divide by 256.
28:8 |- Reserved. Read value is undefined, only zero should be written. -

29 RESET Resets the divider counter. Can be used to make sure a new divider value is used right |0
away rather than completing the previous count.

30 HALT Halts the divider counter. The intent is to allow the divider’s clock source to be changed 1
without the risk of a glitch at the output.

31 REQFLAG Divider status flag. Set when a change is made to the divider value, cleared when the 0
change is complete.

4.5.52 FRO_HF clock divider register

This register can be programmed to divide the fro_hf clock.

Table 89. FRO_HF clock divider register (FROHFCLKDIV, main syscon: offset 0x388) bit description

Bit | Symbol Description Reset value
7:0 DIV Clock divider value. 0
0: Divide by 1.

255: Divide by 256.
28:8 |- Reserved. Read value is undefined, only zero should be written. -

29 RESET Resets the divider counter. Can be used to make sure a new divider value is used right |0
away rather than completing the previous count.

30 HALT Halts the divider counter. The intent is to allow the divider’s clock source to be changed 1
without the risk of a glitch at the output.

31 REQFLAG Divider status flag. Set when a change is made to the divider value, cleared when the 0
change is complete.

UM10912 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2017. All rights reserved.

User manual Rev. 1.7 — 14 April 2017 68 of 1152




NXP Semiconductors

UM10912

Chapter 4: LPC546xx System configuration (SYSCON)

4.5.53 SPIFI clock divider register

This register determines the divider value for the SPIFI clock.

Table 90. SPIFI clock divider register (SPIFICLKDIV, main syscon: offset 0x390) bit description

Bit | Symbol Description Reset value

7.0 |DIV Clock divider value. 0
0: Divide by 1.
255: Divide by 256.

28:8 |- Reserved. Read value is undefined, only zero should be written. -

29 RESET Resets the divider counter. Can be used to make sure a new divider value is used right |0
away rather than completing the previous count.

30 HALT Halts the divider counter. The intent is to allow the divider’s clock source to be changed |1
without the risk of a glitch at the output.

31 REQFLAG Divider status flag. Set when a change is made to the divider value, cleared when the 0
change is complete.

4.5.54 ADC clock source divider register
This register divides the clock to the ADC.

Table 91. ADC clock source divider (ADCCLKDIV, main syscon: offset 0x394) bit description

Bit | Symbol Description Reset value

7.0 |DIV Clock divider value. 0
0: Divide by 1.
255: Divide by 256.

28:8 |- Reserved. Read value is undefined, only zero should be written. -

29 RESET Resets the divider counter. Can be used to make sure a new divider value is used right |0
away rather than completing the previous count.

30 HALT Halts the divider counter. The intent is to allow the divider’s clock source to be changed |1
without the risk of a glitch at the output.

31 REQFLAG Divider status flag. Set when a change is made to the divider value, cleared when the 0
change is complete.
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4.5.55 USBO clock divider register

This register determines the divider value for the USBO function clock.

Table 92. USB clock divider register (USBOCLKDIV, main syscon: offset 0x398) bit description

Bit Symbol Description Reset value

7.0 |DIV Clock divider value. 0
0: Divide by 1.
255: Divide by 256.

28:8 |- Reserved. Read value is undefined, only zero should be written. -

29 RESET Resets the divider counter. Can be used to make sure a new divider value is used right |0
away rather than completing the previous count.

30 HALT Halts the divider counter. The intent is to allow the divider’s clock source to be changed |1
without the risk of a glitch at the output.

31 REQFLAG Divider status flag. Set when a change is made to the divider value, cleared when the 0
change is complete.

4.5.56 USBI1 clock divider register
This register determines the divider value for the USB1 function clock.

Table 93. USB clock divider register (USB1CLKDIV, main syscon: offset 0x39C) bit description

Bit Symbol Description Reset value

7.0 |DIV Clock divider value. 0
0: Divide by 1.
255: Divide by 256.

28:8 |- Reserved. Read value is undefined, only zero should be written. -

29 RESET Resets the divider counter. Can be used to make sure a new divider value is used right |0
away rather than completing the previous count.

30 HALT Halts the divider counter. The intent is to allow the divider’s clock source to be changed |1
without the risk of a glitch at the output.

31 REQFLAG Divider status flag. Set when a change is made to the divider value, cleared when the 0
change is complete.

UM10912

4.5.57 Fractional baud rate generator register

All Flexcomm Interfaces have, as one of their possible clock sources, a common clock
(see Figure 4), that can be adjusted by a fractional divider. This is intended primarily to
create a base baud rate clock for USART functions, but may potentially be used for other
purposes. This register sets the MULT and DIV values for the fractional rate generator.

Remark: When the FRG is used to create a clock for use by one or more Flexcomm
Interfaces (the typical use of the FRG), the FRG output frequency should not be higher

than 48 MHz.

The output rate is:

Flexcomm Interface function clock = (clock selected via FRGCLKSEL) / (1 + MULT / DIV)
The clock used by the fractional rate generator is selected via the FRGSEL register (see

Section 4.5.39).
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Remark: In order to use the fractional baud rate generator, OxFF must first be written to
the DIV value to yield a denominator value of 256. All other values are not supported.

See also Section 22.3.1 “Configure the Flexcomm Interface clock and USART baud rate”
and Section 22.7.2 “Clocking and baud rates”.

Table 94. Fractional baud rate generator register (FRGCTRL, main syscon: offset Ox3A0) bit description

Bit Symbol |Description Reset value
7:0 DIV Denominator of the fractional divider. DIV is equal to the programmed value +1. Always set | OxFF
to OxFF to use with the fractional baud rate generator.
15:8  MULT Numerator of the fractional divider. MULT is equal to the programmed value. 0
31:16 |- Reserved -

4.5.58 Digital microphone interface clock divider register

This register determines the divider value for the digital microphone interface and
subsystem.

Table 95. Digital microphone interface clock divider register (DMICCLKDIV, main syscon: offset 0x3A8) bit

description
Bit Symbol Description Reset value
7:0 DIV Clock divider value. 0
0: Divide by 1.

255: Divide by 256.
28:8 |- Reserved. Read value is undefined, only zero should be written. -

29 RESET Resets the divider counter. Can be used to make sure a new divider value is used right |0
away rather than completing the previous count.

30 HALT Halts the divider counter. The intent is to allow the divider’s clock source to be changed 1
without the risk of a glitch at the output.

31 REQFLAG Divider status flag. Set when a change is made to the divider value, cleared when the 0
change is complete.

4.5.59 MCLK clock divider register

This register determines the divider value for the I2SMCLK output, if used by the
application.

Table 96. MCLK clock divider register (MCLKDIV, main syscon: offset 0x3AC) bit description

Bit Symbol Description Reset value
7:0 DIV Clock divider value. 0
0: Divide by 1.

255: Divide by 256.
28:8 |- Reserved. Read value is undefined, only zero should be written. -

29 RESET Resets the divider counter. Can be used to make sure a new divider value is used right 0
away rather than completing the previous count.

30 HALT Halts the divider counter. The intent is to allow the divider’s clock source to be changed |1
without the risk of a glitch at the output.

31 REQFLAG Divider status flag. Set when a change is made to the divider value, cleared when the 0
change is complete.
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4.5.60 LCD clock divider register

This register determines the divider value for the LCD clock.

Table 97. LCD clock divider register LCDCLKDIV, main syscon: offset 0x3B0) bit description
Bit | Symbol Description Reset value
7:0 DIV Clock divider value. 0
0: Divide by 1.
255: Divide by 256.
28:8 |- Reserved. Read value is undefined, only zero should be written. -
29 RESET Resets the divider counter. Can be used to make sure a new divider value is used right.
30 HALT Halts the divider counter. The intent is to allow the divider’s clock source to be changed
without the risk of a glitch at the output.
31 REQFLAG Divider status flag. Set when a change is made to the divider value, cleared when the 0
change is complete.
4.5.61 SCTimer/PWM clock divider register
This register determines the divider value for the SCTimer/PWM input?.
Table 98. LCD clock divider register SCTCLKDIV, main syscon: offset 0x3B4) bit description
Bit |Symbol Description Reset value
7.0 |DIV Clock divider value. 0
0: Divide by 1.
255: Divide by 256.
28:8 |- Reserved. Read value is undefined, only zero should be written. -
29 RESET Resets the divider counter. Can be used to make sure a new divider value is used right |0
away rather than completing the previous count.
30 HALT Halts the divider counter. The intent is to allow the divider’s clock source to be changed |1
without the risk of a glitch at the output.
31 REQFLAG Divider status flag. Set when a change is made to the divider value, cleared when the 0
change is complete.
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4.5.62 EMC clock divider register

This register determines the divider value for the EMC functional clock.

Table 99. EMC clock divider register EMCCLKDIV, main syscon: offset 0x3B8) bit description

Bit | Symbol Description Reset value

7.0 |DIV Clock divider value. 0
0: Divide by 1.
255: Divide by 256.

28:8 |- Reserved. Read value is undefined, only zero should be written. -

29 RESET Resets the divider counter. Can be used to make sure a new divider value is used right |0
away rather than completing the previous count.

30 HALT Halts the divider counter. The intent is to allow the divider’s clock source to be changed |1
without the risk of a glitch at the output.

31 REQFLAG Divider status flag. Set when a change is made to the divider value, cleared when the 0
change is complete.

4.5.63 SDIO clock divider register
This register determines the divider value for the SDIO functional clock.

Table 100. SDIO clock divider register SDIOCLKDIV, main syscon: offset 0x3BC) bit description

Bit | Symbol Description Reset value

7.0 |DIV Clock divider value. 0
0: Divide by 1.
255: Divide by 256.

28:8 |- Reserved. Read value is undefined, only zero should be written. -

29 RESET Resets the divider counter. Can be used to make sure a new divider value is used right |0
away rather than completing the previous count.

30 HALT Halts the divider counter. The intent is to allow the divider’s clock source to be changed |1
without the risk of a glitch at the output.

31 REQFLAG Divider status flag. Set when a change is made to the divider value, cleared when the 0
change is complete.
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Flash configuration register

Depending on the system clock frequency, access to the flash memory can be configured
with various access times by writing to the FLASHCFG register. It is recommended to use
the Chip_ POWER_SetVoltage API (see Section 40.4.2) to configure device operation in
order to achieve lower power operation. However, flash timing can also be set up by user
software as shown in Table 101.

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.Additional information about the flash accelerator may be found in Section 4.6.3.

Remark: Improper setting of this register may result in incorrect operation of the flash
memory. Do not change the flash access time when using the power API in low-power
mode.

Table 101. Flash configuration register (FLASHCFG, main syscon: offset 0x400) bit description

Bit Symbol Value |Description Reset

1.0 | FETCHCFG

0x0 Instruction fetches from flash are not buffered. Every fetch request from the CPU

value

Instruction fetch configuration. This field determines how flash accelerator buffers are ox2
used for instruction fetches.

results in a read of the flash memory. This setting may use significantly more power
than when buffering is enabled.

Ox1 One buffer is used for all instruction fetches.
0x2 All buffers may be used for instruction fetches.

32 | DATACFG

0x3 Reserved setting, do not use.

0x0 'Data accesses from flash are not buffered. Every data access from the CPU results

'Data read configuration. This field determines how flash accelerator buffers are used ox2
for data accesses.

in a read of the flash memory.

Ox1 One buffer is used for all data accesses.
0x2 All buffers may be used for data accesses.

4 ACCEL

0x3 Reserved setting, do not use.

Acceleration enable. 1

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.

5 PREFEN

Flash acceleration is enabled. Performance is enhanced, dependent on other
FLASHCFG settings.

'Prefetch enable. '0

No instruction prefetch is performed.

‘If the FETCHCEFG field is not 0, the next flash line following the current execution
address is automatically prefetched if it is not already buffered.
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Table 101. Flash configuration register (FLASHCFG, main syscon: offset 0x400) bit description

Bit Symbol Value |Description Reset
value
6 PREFOVR Prefetch override. This bit only applies when PREFEN = 1 and a buffered instruction | 0x0

is completing for which the next flash line is not already buffered or being prefetched.

0 Any previously initiated prefetch will be completed.

Any previously initiated prefetch will be aborted, and the next flash line following the '
current execution address will be prefetched if not already buffered.

’ 11:7 - - ‘ Reserved. ‘ Ox1A

15:12 FLASHTIM Flash memory access time. The number of system clocks used for flash accesses is |0x0
equal to FLASHTIM +1.

0x0 1 system clock flash access time (for system clock rates up to 12 MHz).

0x1 2 system clocks flash access time (for system clock rates up to 24 MHz).
0x2 3 system clocks flash access time (for system clock rates up to 36 MHz).

0x3 4 system clocks flash access time (for system clock rates up to 60 MHz).
0x4 5 system clocks flash access time (for system clock rates up to 96 MHz).

0x5 6 system clocks flash access time (for system clock rates up to 120 MHz).
0x6 7 system clocks flash access time (for system clock rates up to 144 MHz).

0x7 8 system clocks flash access time (for system clock rates up to 168 MHz).
0x8 9 system clocks flash access time (for system clock rates up to 180 MHz).

31:16 Reserved. -

4.5.65 USBO clock control register
This register configures the clock for USBO.

Table 102. USBO clock control register (USBOCLKCTRL, main syscon: offset 0x40C) bit description

Bit Symbol Value |Description Reset
value
0 AP_FS_DEV_CLK USBO0 Device USBO_NEEDCLK signal control. 0
‘Under hardware control. '
Forced high.
1 POL_FS_DEV CLK 'USBO Device USBO_NEEDCLK polarity for triggering the USBO wake-up 0
interrupt.

Falling edge of device USBO_NEEDCLK triggers wake-up.
Rising edge of device USBO_NEEDCLK triggers wake-up.

2 AP_FS HOST_CLK USBO0 Host USBO_NEEDCLK signal control. 0
'Under hardware control. '
Forced high.

3 'POL_FS_HOST_CLK 'USBO Host USBO_NEEDCLK polarity for triggering the USBO wake-up 0
interrupt.

‘FaIIing edge of device USBO_NEEDCLK triggers wake-up.

Rising edge of device USBO_NEEDCLK triggers wake-up.
4 PU_DISABLE Internal pull-up disable control. 0
315 |- - Reserved. -
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4.5.66 USBO clock status register

This register is read-only and returns the status of the USBO_NEEDCLK signal. For
details of how to use the USBO_NEEDCLK signal for waking up the part from deep-sleep
mode, see Section 34.7.6.

Table 103. USBO clock status register (USBOCLKSTAT, main syscon: offset 0x410) bit description

Bit Symbol Value |Description Reset value
0 DEV_NEED_CLKST USBO0 Device USBO_NEEDCLK signal status. 0
0 Low.
High.
1 HOST_NEED_CLKST USBO0 Host USBO_NEEDCLK signal status. 0
0 ‘Low.
High.
312 - - 'Reserved. -

4.5.67 Frequency measure function control register

This register starts the frequency measurement function and stores the result in the
CAPVAL field. The target frequency can be calculated as follows with the frequencies
given in MHz:

Frarget = (CAPVAL - 2) X Freference/ 214

Select the reference and target frequencies using the FREQMEAS_REF and
FREQMEAS_ TARGET before starting a frequency measurement by setting the PROG bit
in FREQMECTRL.

Table 104. Frequency measure function control register (FREQMECTRL, main syscon: offset 0x418) bit description
‘Bit ‘Symbol Description Reset value

13:0 |CAPVAL | Stores the capture result which is used to calculate the frequency of the target clock. This |0
field is read-only.

30:14 - Reserved. Read value is undefined, only zero should be written. -

31 PROG Set this bit to one to initiate a frequency measurement cycle. Hardware clears this bit 0
when the measurement cycle has completed and there is valid capture data in the
CAPVAL field (bits 13:0).

Also see:

* Section 4.2.3 “Measure the frequency of a clock signal”

* Section 4.6.7 “Frequency measure function”

* Frequency reference clock select register (FREQMEAS_REF) - Section 8.6.5
* Frequency target clock select register (FREQMEAS_TARGET) - Section 8.6.6
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4.5.68 MCLK input/output control register

This register selects the direction of the pin associated with MCLK when MCLK is the
elected function on that pin.

Table 105. MCLK input/output control register (MCLKIO, main syscon: offset 0x420) bit description

Bit Symbol |Value Description Reset
value
0 DIR MCLK direction control. 0
The MCLK function is an input.
‘The MCLK function is an output.
31:1 - - Reserved, only zero should be written. -
4.5.69 USBL1 clock control register
This register configures the clock for USB1.
Table 106. USB1 clock control register (USB1CLKCTRL, main syscon: offset 0x424) bit description
Bit |Symbol Value |Description Reset
value
0 AP_FS DEV_CLK USB1 Device need_clock signal control. 0
‘Under hardware control.
Forced high.
1 POL_FS_DEV_CLK 'USBL1 Device need_clock polarity for triggering the USB1 wake-up interrupt. |0
Falling edge of device need_clock triggers wake-up.
vRising edge of device need_clock triggers wake-up.
2 AP_FS HOST CLK USB1 Host need_clock signal control. 0
‘Under hardware control.
Forced high.
3 POL_FS_HOST_CLK 'USB1 Host need_clock polarity for triggering the USB1 wake-up interrupt. |0
Falling edge of device need_clock triggers wake-up.
vRising edge of device need_clock triggers wake-up.
4 HS_DEV_WAKEUP_N External user wake-up signal for device mode; asserting this signal (active |1
low) will result in exiting the low power mode; input to asynchronous control
logic.
Forces PHY to wake-up.
'Normal PHY behavior.
315 |- Reserved. -

UM10912

All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2017. All rights reserved.

User manual

Rev. 1.7 — 14 April 2017 77 of 1152



NXP Semiconductors UM10912

Chapter 4: LPC546xx System configuration (SYSCON)

4.5.70 USBI1 clock status register
This register is read-only and returns the status of the USB1_NEEDCLK signal.

Table 107. USB clock status register (USB1CLKSTAT, main syscon: offset 0x428) bit description

Bit Symbol Value |Description Reset
value
0 DEV_NEED_CLKST USB1 Device USB1_NEEDCLK signal status. -
0 Low.
High.
1 HOST_NEED_CLKST USB1 Device host USB1_NEEDCLK signal status. -
0 Low.
High.
312 |- - Reserved. -
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45.71 EMC system control register

This register contains bits that can be used to control and configure the external memory
controller.

Table 108. EMC system control register (EMCSYSCTRL, main syscon: offset 0x444) bit description
Bit Symbol ‘Value ’Description Reset value

0 EMCSC EMC Shift Control. Controls how addresses are output on the EMC address |1
pins for static memories.

0 Static memory addresses are shifted to match the data bus width. For
example, when accessing a 32-bit wide data bus, the address is shifted right
two places so that bit 2 is the LSB. In this mode, address bit O for this device
is connected to address bit 0 of the memory device, simplifying memory
connections. This also makes a larger memory address range possible,
because additional upper address bits can appear on the higher address
pins due to the shift.

1 Static memory addresses are always output as byte addresses regardless
of the data bus width. For example, when word data is accessed on a 32-bit
bus, address bits 1 and 0 will always be 0. In this mode, one or both lower
address bits may not be connected to memories that are part of a bus that is
wider than 8 bits.

1 EMCRD EMC Reset Disable. External Memory Controller Reset Disable. 0

Remark: The state of this bit is preserved through a software reset, and only
a POR or a BOD event will reset it to its default value.

0 Both EMC resets are asserted when any type of chip reset event occurs. In
this mode, all registers and functions of the EMC are initialized upon any
reset condition.

1 Many portions of the EMC are only reset by a power-on or brown-out event,
in order to allow the EMC to retain its state through a warm reset (external
reset or watchdog reset). If the EMC is configured correctly, auto-refresh
can be maintained through a warm reset.

2 EMCBC External Memory Controller burst control. 0
Burst enabled.

Burst disabled. This mode can be used to prevent multiple sequential
accesses to memory mapped I/O devices connected to EMC static memory

chip selects.
3 EMCFBCLKIN External Memory Controller clock select. 0
SEL 0 ’Using internal loop back from EMC_CLK output
Using external EMC_FBCK input.
314 - I- 'Reserved. I-

4.5.72 EMC clock delay control register

The EMCDLYCTRL register controls on-chip programmable delays that can be used to
fine tune timing to external SDRAM memories. See the LPC546xx data sheet for details
on clock delay times.
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Table 109. EMC clock delay control register (EMCDYCTRL, main syscon: offset 0x448) bit description

Bit Symbol Value Description Reset
value
4:0 CMD_DELAY Programmable delay value for EMC outputs in command delayed |0x10

mode. See Chapter 30. The delay amount is approximately
(CMDDLY+1) * 250 picoseconds. This field applies only when the
command delayed read strategy is selected in the
EMCDynamicReadConfig register. In this mode, all control outputs
from the EMC are delayed, but the output clock is not. Delaying the
control outputs changes dynamic characteristics defined in the
device data sheet.

75 - Reserved. Read value is undefined, only zero should be written. 0

12:8 FBCLK_DELAY ‘Programmable delay value for the feedback clock that controls 0x02
input data sampling. See Chapter 30. The delay amount is
approximately (FBCLKDLY+1) * 250 picoseconds.

31:13

Reserved. Read value is undefined, only zero should be written. -

Figure 6 shows the connections of the programmable delays.

emc_clk EMCCLKDELAY

EMCDELAYCTL[4:0]

FBCLKIN

CLKOUTI0]

EMCDELAYCTL[12:8]

Fig 6. EMC programmable delays

4.5.73 EMC delay chain calibration control register

The EMCCAL register allows calibration of the EMC programmable delays by providing a
real-time representation of the value of those delays. Delay settings that are in use in the
application can be calibrated to compensate for intrinsic differences between devices, and
for changes in ambient conditions.
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Table 110. EMC delay chain calibration control register (EMCCAL, main syscon: offset 0x44C) bit description
Bit Symbol Description ’Reset value

7:0 CALVALUE Returns the count of the approximately 50 MHz ring oscillator that occur during 32 |0
clocks of the FRO 12 MHz. This represents the composite effect of processing
variation, internal regulator supply voltage, and ambient temperature.

13:8 - Reserved. Read value is undefined, only zero should be written.

14 START Start control bit for the EMC calibration counter. Writing a 1 to this bit begins the |0
measurement process. This bit is cleared automatically when the measurement is
complete.

15 DONE Measurement completion flag. this bit is set when a calibration measurementis |0
completed. This bit is cleared automatically when the START bit is set.

31:16 - Reserved. -

Figure 7 shows the delay calibration circuit.

EMCCAL register
31 16 15 14 13 87 0
(reserved) |Done|Start| (reserved) CALVALUE
T ~50 MHz
y (varies with process,
»{clear . _voltage, and temperature) ring
enable 8-bit counter oscillator
control |«
| overflow FRC reference clock
» clear . (factory calibrated to 12 MHz)
5-bit counter |«
»| enable
10081
Fig 7. EMC delay calibration

4.5.74 Ethernet PHY selection register

This register selects the PHY interface. This signal is sampled only during the ethernet
peripheral reset assertion and after which it is ignored.

Table 111. Ethernet PHY Selection register (ETHPHYSEL, main syscon: offset 0x450) bit description

Bit Symbol ‘Value ’Description Reset value
1:0 - Reserved
2 PHY_SEL PHY interface select. 0
0 ‘Select Ml PHY Interface. ‘
Select RMII PHY Interface.
313 - I- ‘Reserved I-
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4.5.75 Ethernet SBD flow control register

This register is controls sideband flow control for each channel.

Table 112. Ethernet SBD flow control register (ETHSBDCTRL, main syscon: offset 0x454) bit description
Bit Symbol ‘Value ’Description Reset value

1:0 SBD_CTRL Sideband Flow Control. When set high, instructs the MAC to transmit Pause |0
frames in full-duplex mode. In half-duplex mode, the MAC enables the
backpressure function until this signal is made low again.

Ox1 Controls channel 0.

0x2 Controls channel 1.
31:2 - - Reserved -

4.5.76 SDIO clock in phase and delay control register

This register delays the cclk_in_sample and cclk_in_drc wrt ccclk_in. Both phase and
delay shifts are sequential, so if activated together it is cumulative.

Table 113. SDIO clock in phase and delay control register (SDIOCLKCTRL, main syscon: offset 0x460) bit
description

Bit Symbol Value |Description Reset
value

1:0 CCLK_DRV_PHASE Programmable delay value by which cclk_in_drv is 0
phase-shifted with regard to cclk_in.

Remark: Bit 7, PHASE_ACTIVE must be set to 1.
0 degree shift

90 degree shift

180 degree shift

270 degree shift

3:2 CCLK_SAMPLE_ Programmable delay value by which cclk_in_sample is 0
PHASE delayed with regard to cclk_in.

Remark: Bit 7, PHASE_ACTIVE must be set to 1.

0 degree shift

90 degree shift

180 degree shift

270 degree shift

Reserved -

w/ N[k o

w/ N[k o

6:4 -
PHASE_ACTIVE Enables the delays CCLK_DRV_PHASE and 0

CCLK_SAMPLE_PHASE. These are accomplished by

dividing sdio_clk by 2, before feeding into cclk_in,

cclk_in_sample, and cclk_in_drv.

0 Bypassed

Activates phase shift logic. When active, the clock divider is
active and phase delays are enabled.

15:8 |- - Reserved -
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Table 113. SDIO clock in phase and delay control register (SDIOCLKCTRL, main syscon: offset 0x460) bit

description

Bit

Symbol Value

Description

Reset
value

20:16

2221

CCLK_DRV_DELAY -

Programmable delay value by which cclk_in_drv is delayed
with regard to cclk_in. The delay amount is approximately
(CCLK_DRV_DELAY+1) * 250 picoseconds. Delaying the
clock output changes dynamic characteristics defined in the
device data sheet.

Remark: Bit 23, CCLK_DRV_DELAY_ACTIVE must be set to
1.

Reserved

23

CCLK_DRV_DELAY_ACTIVE

Enables drive delay, as controlled by the CCLK_DRV_DELAY
field.

Disabled
Enabled

28:24

CCLK_SAMPLE_DELAY

Programmable delay value by which cclk_in_sample is
delayed with regard to cclk_in. The delay amount is
approximately (CCLK_SAMPLE_DELAY+1) * 250
picoseconds. Delaying the clock output changes dynamic
characteristics defined in the device data sheet.

Remark: Bit 31, CCLK_SAMPLE_DELAY_ACTIVE must be
setto 1.

30:29
31

'CCLK_SAMPLE_DELAY_ACTIVE

Reserved

Enables sample delay, as controlled by the
CCLK_SAMPLE_DELAY field.

Disabled
Enabled

UM10912

4.5.77 FRO Control register

This register is used to select the on-chip FRO oscillator for the higher frequency clock, as
well as configuration for the automatic USB rate adjustment mode. The trim value is
factory-preset for the 96 MHz oscillator and written by the boot code on start-up.

Use the following procedure to select the desired higher frequency:

1. Switch the main clock to any clock other than FRO_HF (for example, fro_12m,

32k_clk, crystal osc (clk_in), wdt_clk)

2. Call the CLOCK_SetupFROCIocking. See Section 40.4.3
“CLOCK _SetupFROCIocking” for selecting 48 MHz or 96 MHz with trim.

3. Set bit 30 (HSPDCLK) in FROCTRL register to 1.
4. Switch the main clock to fro_hf clock.
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Table 114. FRO control register (FROCTRL, main syscon: offset 0x500) bit description

Bit
15:0

Symbol

Value

Description ‘Reset value

Reserved, only 0 should be written. NA

23:16

24

25

FREQTRIM

USBCLKADJ

USBMODCHG

Frequency trim. Boot code configures this to a device-specific factory trim | see

value for the 96 MHz FRO. description

If USBCLKADJ = 1, this field is read-only and provides the value resulting
from USB rate adjustment. See the USBMODCFG flag regarding reading
this field.

Application code may adjust this field when USBCLKADJ = 0. A single step
of FREQTRIM is roughly equivalent to 0.1% of the selected FRO
frequency.

USB clock adjust mode. 0

Normal operation.

Automatic USB rate adjustment mode. If the USB FS device peripheral is
enabled and connected to a USB host, it provides clock adjustment
information to the FRO based on SOF packets.

USB rate adjustment requires a number of cycles to take place. the
USBMODCHG bit (see below) indicates when initial adjustment is
complete, and when later adjustments are in progress.

Remark: software must not alter TRIM and FREQTRIM while

USBCLKADJ = 1.

Remark: see USBCLKADJ usage notes below this table.

USB Mode value Change flag. When 1, indicates that the USB trim is 0

currently being updated (or is still starting up) and software should wait to
read FREQTRIM. Update occurs at most once per millisecond.

29:26
30

31

HSPDCLK

Reserved, only 0 should be written. NA

High speed clock enable. Allows disabling the high-speed FRO output if it 0x0
is not needed.

The high-speed FRO output is disabled.

The selected high-speed FRO output (48 MHz or 96 MHz) is enabled.
Reserved, only 0 should be written. 0
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Notes on using USBCLKADJ

When turning on USBCLKADJ, the current FREQTRIM value will be used as the starting
value. From then on, the adjusted value will be used as long as enabled (whether USB is
active or not).

If USBCLKADJ is turned off, the application may take one of the following actions:

* Read the register to pick up the adjusted FREQTRIM and then write back with the
USBADJ cleared. The FRO will continue to use the adjusted value.

¢ |f software saved the original factory trimmed value of FREQTRIM, it can be written
back as above.

4.5.78 System oscillator control register

This register controls the main system oscillator.

Table 115. System oscillator control register (SYSOSCCTRL, main syscon: offset 0x504) bit description

Bit Symbol ‘Value Description Reset value
0 - - Reserved, only zero should be written. -
1 FREQRANGE ‘ Determines frequency range for system oscillator. 0

0 Low frequency. 1 MHz - 20 MHz frequency range.

High frequency. 15 MHz - 50 MHz frequency range.

31:2 - - Reserved, only zero should be written. -

4.5.79 Watchdog oscillator control register

This register controls the frequency of the watchdog oscillator, in the range of 6 kHz to 1.5
MHz. This oscillator is connected to the watchdog timer and the Micro-tick Timer. The
low-power nature of this oscillator limits its accuracy to +/- 40% over temperature, voltage,
and silicon processing variations. The actual frequency may be measured using the
frequency measure block. See Section 4.2.3.
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Table 116. Watchdog oscillator control register (WDTOSCCTRL, main syscon: offset 0x508) bit description

Bit
4:0

Symbol
DIVSEL

Description ‘Reset value

Divider select. Selects the value of the divider that adjusts the output of the oscillator. 0
0x00 = divide by 2
0x01 = divide by 4
0x02 = divide by 6

Ox1E = divide by 62
0x1F = divide by 64

9:5 |FREQSEL

316 -

Frequency select. Selects the frequency of the oscillator. OxA
0x00 = invalid setting when watchdog oscillator is running
0x01 = 0.4 MHz
0x02 = 0.6 MHz
0x03 =0.75 MHz
0x04 = 0.9 MHz
0x05 = 1.0 MHz
0x06 = 1.2 MHz
0x07 = 1.3 MHz
0x08 = 1.4 MHz
0x09 = 1.5 MHz
O0x0A = 1.6 MHz
0x0B = 1.7 MHz
0x0C = 1.8 MHz
0x0D = 1.9 MHz
Ox0E = 2.0 MHz
O0xOF = 2.05 MHz
0x10 = 2.1 MHz
0x11 = 2.2 MHz
0x12 = 2.25 MHz
0x13 = 2.3 MHz
0x14 = 2.4 MHz
0x15 = 2.45 MHz
0x16 = 2.5 MHz
0x17 = 2.6 MHz
0x18 = 2.65 MHz
0x19 = 2.7 MHz
0x1A = 2.8 MHz
0x1B = 2.85 MHz
0x1C = 2.9 MHz
0x1D = 2.95 MHz
Ox1E = 3.0 MHz
O0x1F = 3.05 MHz

'Reserved. |-
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4.5.80 RTC oscillator control register

This register enables the 32 kHz output of the RTC oscillator (32k_clk). This clock can be
used to create the main clock when the PLL input or output is selected as the clock source
to the main clock.

Table 117. RTC oscillator control register (RTCOSCCTRL, main syscon: offset 0x50C) bit

description
Bit Symbol Value |Description Reset value
0 EN RTC 32 kHz clock enable. 1
0 Disabled. RTC clock off.
Enabled. RTC clock on.
311 |- - Reserved. 0

45.81 PLL registers

The PLL provides a wide range of frequencies and can potentially be used for many
on-chip functions. This device has three PLLs. System PLL, USB PLL, and Audio PLL.
See Section 4.6.4 “System PLL functional description” for additional details of System
PLL operation.

45.81.1 System PLL

45.81.1.1 System PLL control register

The SYSPLLCTRL register provides control over basic selections of PLL modes and
operating details.

Table 118. System PLL control register (SYSPLLCTRL, main syscon: offset 0x580 bit description

Bit Symbol Value |Description Reset
value

3:0 SELR - Bandwidth select R value.
9:4 SELI - Bandwidth select | value.
14:10 |SELP - Bandwidth select P value.
15  BYPASS PLL bypass control. 0

0 Bypass disabled. PLL CCO is sent to the PLL post-dividers.

Bypass enabled. PLL input clock is sent directly to the PLL output (default).

16 - Reserved. Read value is undefined, only zero should be written.
17 UPLIMOFF Disable upper frequency limiter.

0 Normal mode. Only zero should be written.

Upper frequency limiter disabled.

18 - Reserved.
19 DIRECTI PLL direct input enable.
0 Disabled. The PLL input divider (N divider) output is used to drive the PLL CCO.

Enabled. The PLL input divider (N divider) is bypassed. the PLL input clock is used
directly to drive the PLL CCO input.
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Table 118. System PLL control register (SYSPLLCTRL, main syscon: offset 0x580 bit description ...continued

Bit Symbol Value |Description Reset
value
20 DIRECTO PLL direct output enable. 0
0 Disabled. The PLL output divider (P divider) is used to create the PLL output.
Enabled. The PLL output divider (P divider) is bypassed, the PLL CCO output is
used as the PLL output.
31:21 |- - Reserved. Read value is undefined, only 0 should be written. -

UM10912

The values for SELP, SELI, and SELR depend on the value for M as expressed by the
following pseudo-code:

if (M < 60) then
SELP = (M>>1) + 1

else

SELP = 31;
if (M > 16384) then

SELI =1

else if (M > 8192) then
SELI = 2

else if (M > 2048) then
SELI = 4

else if (M >= 501) then
SELI = 8

else if (M >=60) then

SELI = 4*(1024/(N+9))
else

SELI = (M & 0x3C) + 4; /* & denotes hitwise AND */
SELR = 0;

45.81.1.2 System PLL N-divider register

Remark: The PLL N-divider register does not use the direct binary representation of N
divide value directly. Instead, it uses an encoded version NDEC.

Remark: While the PLL output is in use, do not change the NDEC value. Changing the
NDEC value changes the FCCO frequency and can cause the system to fail.

* The valid range for N is 1 to 278. This value is encoded into a 10-bit NDEC value. The
relationship can be expressed through the following pseudo-code:

N_max=0x00000100, x=0x00000080;

switch (N) {
case 0: x = OXFFFFFFFF;
case 1: x = 0x00000302;
case 2: x = 0x00000202;

default: for (i = N; i <= N_max; i++)
X = (((x ™ (0>>2) & (x>>3) N (x>>4)) & 1) << 7) |
((x>>1) & O0x7F); }
NENC[9:0] = x;
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Table 119. System PLL N-divider register (SYSPLLNDEC, main syscon: offset 0x588) bit description
‘Bit ‘Symbol Description ‘Reset value
9:0 NDEC Decoded N-divider coefficient value. 0

10 NREQ NDEC reload request. When a 1 is written to this bit, the NDEC value is loaded into the 0
PLL. Must be cleared by software for any subsequent load, or the PLL can be powered

down and back up via the PDEN_SYS_PLL bit in the PDRUNCFG register if the NDEC
value is changed.

3111 - Reserved. Read value is undefined, only zero should be written. I-

4.5.81.1.3 System PLL P-divider register

Remark: The PLL P-divider register does not use the direct binary representation of P
divide value directly. Instead, it uses an encoded version PDEC.

Remark: While the PLL output is in use, do not change the PDEC value. Changing the
PDEC value changes the PLL output frequency and can cause the system to fail.

* The valid range for P is from 1 to 2"5. This value is encoded into a 7-bit PDEC value.
The relationship can be expressed through the following pseudo-code:

P_max=0x20, x=0x10;
switch (P) {
case 0: x = OXFFFFFFFF;
case 1: x = 0x00000062;
case 2: x = 0x00000042;

default: for (i = P; i <= P_max; i++)
X = (((x » (x>>2)) & 1) << 4) | ((x>>1) & 0xF); }

PDEC[6:0] = x;
Table 120. System PLL P-divider register (SYSPLLPDEC, main syscon: offset 0x58C) bit description
Bit Symbol |Description ‘Reset value
6:0 |PDEC Decoded P-divider coefficient value. 0

7 PREQ PDEC reload request. When a 1 is written to this bit, the PDEC value is loaded into the PLL. |0
Must be cleared by software for any subsequent load, or the PLL can be powered down and
back up via the PDEN_SYS_PLL bit in the PDRUNCEFG register if the PDEC value is
changed.

31:8 |- Reserved. Read value is undefined, only 0 should be written. -
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45.81.1.4 System PLL M divider register

Remark: MDEC does not use the direct binary representations of M directly. Instead, it
uses an encoded version of M. The valid range for M is 1 to 2715. This value is encoded
into a 17-bit MDEC value.

The relationship between M and MDEC is expressed via the following pseudo-code.

M_max=0x00008000, x=0x00004000;
switch (M) {

case 0: X = OXFFFFFFFF;
case 1: x = 0x00018003;
case 2: x = 0x00010003;

default: for (i = M; i <= M_max; i++)
x = (((x M (x>>1)) & 1) << 14) | ((x>>1) & Ox3FFF); }
MDEC[16:0] = x;

Table 121. System PLL M divider register (SYSPLLMDEC, main syscon: offset 0x590) bit description
‘Bit ‘Symbol Description ‘Reset value
16:0 |MDEC Decoded M-divider coefficient value. 0

17 MREQ MDEC reload request. When a 1 is written to this bit, the MDEC value is loaded into the 0
PLL. Must be cleared by software for any subsequent load, or the PLL can be powered
down and back up via the MDEN_SYS_PLL bit in the PDRUNCFG register if the MDEC
value is changed.

’31:18 I- Reserved. Read value is undefined, only 0 should be written. I-

45.81.1.5 System PLL status register
The read-only SYSPLLSTAT register provides the PLL lock status
Remark: The lock status does not reliably indicate the PLL status for the following
configuration: fractional enabled or low input clock frequencies, such as, 32 kHz. In this

case, see the PLL lock times listed in the specific device data sheet to obtain appropriate
wait times for the PLL to lock.

Table 122. System PLL status register (SYSPLLSTAT, main syscon: offset 0x584) bit

description
Bit Symbol Description Reset value ‘
0 LOCK PLL lock indicator. 0
311 - 'Reserved. -

45.81.2 USB PLL
The following registers apply to the USB PLL.

45.81.2.1 USB PLL control register
The USBPLLCTRL register provides control of the USB PLL.
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Table 123. USB PLL control register (USBPLLCTRL, main syscon: offset Ox51C bit description

Bit

Symbol

Value

Description

Reset
value

7:0

9:8

MSEL

PSEL

PLL feedback Divider value. Supplies the value "M" in the PLL frequency
calculations. This value is encoded as follows:

0000 000 (0x0) = divide by 1
0000 001 (0x1) = divide by 2
0000 010 (0x2) = divide by 3
0000 011 (0x3) = divide by 4

1111 1111 (OXFF) = divide by 256

PLL Post Divider value. Supplies the value "P" in the PLL frequency calculations.

This value is encoded as follows:
00 (0x0) = divide by 1
01 (0x1) = divide by 2
10 (0x2) = divide by 4
11 (0x3) = divide by 8

11:10

NSEL

PLL Pre Divider value. Supplies the value "N" in the PLL frequency calculations. This

value is encoded as follows:
00 (0x0) = divide by 1
01 (0x1) = divide by 2
10 (0x2) = divide by 3
11 (0x3) = divide by 4

12

13

DIRECT

BYPASS

Direct CCO clock output control.
Clock signal goes through post divider.

Clock signal goes directly to output(s).
Input clock bypass control.

CCO clock is sent to post dividers.
PLL input clock is sent to post dividers.

14

31:15

FBSEL

Feedback divider input clock control.
Feedback divider clocked by CCO clock.

Feedback divider clocked by PLL output clock.
Reserved. Read value is undefined, only 0 should be written.

UM10912

4.5.81.2.2 USB PLL status register
The read-only USBPLLSTAT register provides the USBPLL lock status.

Remark: The lock status does not reliably indicate the USBPLL status for the following
configuration: fractional enabled or low input clock frequencies, such as, 32 kHz. In this
case, see the USBPLL lock times listed in the specific device data sheet to obtain

appropriate wait times for the USBPLL to lock.

Table 124. USB PLL status register (USBPLLSTAT, main syscon: offset 0x520 bit description

Bit Symbol Description Reset value ‘
0 LOCK USBPLL lock indicator. 0
31:1 - Reserved. -
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4,5.81.3 Audio PLL
The following registers apply to the Audio PLL.

45.81.3.1 Audio PLL control register

The AUDPLLCTRL register provides control over basic selections of PLL modes and
operating details.

Table 125. Audio PLL control register (AUDPLLCTRL, main syscon: offset Ox5A0) bit description

Bit Symbol Value |Description Reset
value

3:0 SELR Bandwidth select R value.
9:4 SELI Bandwidth select | value.
14:10 |SELP Bandwidth select P value.
15 BYPASS PLL bypass control. 0

0 Bypass disabled. PLL CCO is sent to the PLL post-dividers.

Bypass enabled. PLL input clock is directly to the PLL output (default).

16 - Reserved. Read value is undefined, only zero should be written.
17 UPLIMOFF Disable upper frequency limiter. 0

0 Normal mode.

Upper frequency limiter disabled.

18 - Reserved. Only zero should be written.
19 DIRECTI PLL direct input enable.
0 Disabled. The PLL input divider (N divider) output is used to drive the PLL CCO.

Enabled. The PLL input divider (N divider) is bypassed. the PLL input clock is used
directly to drive the PLL CCO input.

20  DIRECTO PLL direct output enable. 0
0 Disabled. The PLL output divider (P divider) is used to create the PLL output.

Enabled. The PLL output divider (P divider) is bypassed, the PLL CCO output is
used as the PLL output.

31:21

Reserved. Read value is undefined, only zero should be written. -

4.5.81.3.2 Audio PLL status control register
The read-only AUDPLLSTAT register provides the Audio PLL lock status.
Remark: The lock status does not reliably indicate the Audio PLL status for the following
configuration: fractional enabled or low input clock frequencies, such as, 32 kHz. In this

case, see the Audio PLL lock times listed in the specific device data sheet to obtain
appropriate wait times for the Audio PLL to lock.

Table 126. Audio PLL status control register (AUDPLLSTAT, main syscon: offset 0Ox5A4) bit

description
Bit Symbol Description Reset value
0 LOCK PLL lock indicator. 0
311 - Reserved. - ‘
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4.5.81.3.3 Audio PLL N-divider register

Remark: The PLL N-divider register does not use the direct binary representation of N
divide value directly. Instead, it uses an encoded version NDEC.

Remark: While the PLL output is in use, do not change the NDEC value. Changing the
NDEC value changes the FCCO frequency and can cause the system to fail.

* The valid range for N is 1 to 278. This value is encoded into a 10-bit NDEC value. The
relationship can be expressed through the following pseudo-code:

N_max=0x00000100, x=0x00000080;
switch (N) {

case 0: x = OXFFFFFFFF;
case 1: x = 0x00000302;
case 2: x = 0x00000202;

default: for (i = N; 1 <= N_max; i++)
x = (((c ™ (>>2) & (x>>3) * (x>>4)) & 1) << T7) |
((x>>1) & O0x7F); }

NENC[9:0] = x;
Table 127. Audio PLL N divider register (AUDPLLNDEC, main syscon: offset 0x5A8) bit description
Bit Symbol |Description Reset value
9:0 NDEC Decoded N-divider coefficient value. 0

10 NREQ NDEC reload request. When a 1 is written to this bit, the NDEC value is loaded into the 0
PLL. Must be cleared by software for any subsequent load, or the PLL can be powered

down and back up via the PDEN_SYS_PLL bit in the PDRUNCFG register if the NDEC
value is changed.

31:11 - Reserved. Read value is undefined, only 0 should be written. -

4.5.81.3.4 Audio PLL P divider register

Remark: The PLL P-divider register does not use the direct binary representation of P
divide value directly. Instead, it uses an encoded version PDEC.

Remark: While the PLL output is in use, do not change the PDEC value. Changing the
PDEC value changes the PLL output frequency and can cause the system to fail.

* The valid range for P is from 1 to 275. This value is encoded into a 7-bit PDEC value.
The relationship can be expressed through the following pseudo-code:
P_max=0x20, x=0x10;
switch (P) {

case 0: X = OXFFFFFFFF;
case 1: x = 0x00000062;
case 2: x = 0x00000042;

default: for (i = P, I <= P_max; i‘H')
X = (((x ~ (x>>2)) & 1) << 4) | ((x>>1) & 0xF); }
PDEC[6:0] = Xx;
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Table 128. Audio PLL P divider register (AUDPLLPDEC, main syscon: offset Ox5AC) bit description

’Bit ‘Symbol Description ‘Reset value
6:0 PDEC Decoded P-divider coefficient value. 0
7 PREQ PDEC reload request. When a 1 is written to this bit, the PDEC value is loaded into the 0

PLL. Must be cleared by software for any subsequent load, or the PLL can be powered

down and back up via the PDEN_SYS_PLL bit in the PDRUNCFG register if the PDEC

value is changed.

Reserved. Read value is undefined, only 0 should be written. -

31:8 |-
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4.5.81.3.5 Audio PLL M divider register

Remark: MDEC does not use the direct binary representations of M directly. Instead, it
uses an encoded version of M. The valid range for M is 1 to 2715. This value is encoded

into a 17-bit MDEC value.

The relationship between M and MDEC is expressed using the following pseudo-code.

M_max=0x00008000, x=0x00004000;
switch (M) {

case 0: X = OXFFFFFFFF;
case 1: x = 0x00018003;
case 2: x = 0x00010003;

default: for (i = M; i <= M_max; i++)

X = (((x M (x>>1)) & 1) << 14) | ((x>>1) & Ox3FFF); }

MDEC[16:0] = x;

Table 129. Audio PLL M divider register (AUDPLLMDEC, main syscon: offset 0x5B0) bit description

Bit Symbol |Description Reset value
16:0 MDEC Decoded M-divider coefficient value. 0
17 MREQ MDEC reload request. When a 1 is written to this bit, the MDEC value is loaded into the 0
PLL. Must be cleared by software for any subsequent load, or the PLL can be powered
down and back up via the MDEN_SYS_PLL bit in the PDRUNCFG register if the MDEC
value is changed.
31:18 - Reserved. Read value is undefined, only zero should be written. -

4.5.81.3.6 Audio PLL fractional divider control register

The Audio PLL includes an additional fractional divider. The SEL_EXT bit in the
AUDPLLFRAC control register determines whether the fractional divider is used

(SEL_EXT=0) or bypassed (SEL_EXT=1).

When the fractional divider is active, the sigma-delta modulator block generates divider
values M and M+1 in the correct proportion so that an average division ratio of M+K/L is
realized where 0 <K< L and M, K, and L are integer values. M Is determined by the
integer part of the AUDPLLFRAC register (CTRL[21:15]) and K is determined by the
fractional part of the AUDPLLFRAC register (CTRL[14:0]). Consecutive M and M+1
values are then further encoded into appropriate MDEC values before being presented as

input to the M-divider.

Table 130. Audio PLL fractional divider control register (AUDPLLFRAC, main syscon: offset 0x5B4) bit description

Bit Symbol Value Description ‘Reset value
21:0 CTRL PLL fractional divider control word
22 'REQ Writing 1 to REQ signal loads CTRL value into fractional wrapper
modulator. This bit must be pulled low and high again to reload a new
CTRL value.
23 | SEL_EXT ' Select fractional divider.
Enable fractional divider.
MDEC enabled. Fractional divider bypassed.
31:24 - Reserved. Read value is undefined, only zero should be written. -
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4.5.82 Sleep configuration register O

The PDSLEEPCFGO register controls the power to various analog blocks while the CPU
is in a reduced power mode. Entering reduced power modes is typically accomplished by
calling the Power API. See Section 40.4.2 “Chip_ POWER_EnterPowerMode”. It is also
possible to configure the PDSLEEPCFGO and PDSLEEPCFGL directly, then execute a
WFI instruction to enter reduced power modes.

Table 131. Sleep configuration register (PDSLEEPCFGO, main syscon: offset 0x600) bit description
‘Bit ’Symbol ‘Description ‘Reset value ‘
310 - ‘See bit descriptions in the PDRUNCFGO register. ‘Ox03F8 0540 |

4.5.83 Sleep configuration register 1
See description of PDSLEEPCFGO.
Table 132. Sleep configuration register (PDSLEEPCFG1, main syscon: offset 0x604) bit description

‘Bit ’Symbol ‘Description ‘Resetvalue ‘
310 - ‘See bit descriptions in the PDRUNCFGL register. ‘OxlOOO 0000
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4.5.84 Power Configuration register 0

The PDRUNCFGO register controls the power to various analog blocks.

Remark: For safety, this register should not be written. Changing the contents of
PDRUNCFGO should be accomplished by writing to PDRUNCFGSETO and/or
PDRUNCFGCLRO. This prevents inadvertent changes to unintended bits. Reserved bits
must not be changed by user software.

Regarding bits 13 through 16, see Section 2.1.2 for details of SRAM configuration.

Table 133. Power Configuration register (PDRUNCFGO, main syscon: offset 0x610) bit description

Bit Symbol

Description

Reset value

3.0 -
4 PDEN_FRO

Reserved.
FRO oscillator.

0

Powered.

Powered down.

PDEN_TS

Reserved.

Temp sensor. Also, enable/disable bit 9.

Powered.
Powered down.

7 PDEN_BOD_RST

Brown-out Detect reset.
Powered.

8 PDEN_BOD_INTR

Powered down.
Brown-out Detect interrupt.

Powered.
Powered down.

9 PDEN_VD2_ANA

Analog supply for System Oscillator (also enable/disable bit 3 in 1
PDRUNCFGLI register), Temperature Sensor (also, enable/disable bit

6), ADC (also, enable/disable bits 10, 19, and 23).

Powered.
Powered down.

10 PDEN_ADCO

ADC power. Also, enable/disable bits 9, 19, and 23.

Powered.

1211 -

Powered down.
Reserved.

13 PDEN_SRAMX

PDEN_SRAMX controls SRAMX (also enable/disable bit 27). 0

Powered.

14  PDEN_SRAMO

Powered down.

PDEN_SRAMO controls SRAMO (also enable/disable bit 27). 0

Powered.
Powered down.

15 PDEN_SRAM1_2_3

PDEN_SRAM1_2_ 3 controls SRAM1, SRAM2, and SRAM3 (also 0

enable/disable bit 27).
Powered.
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Table 133. Power Configuration register (PDRUNCFGO, main syscon: offset 0x610) bit description

Bit
16

Symbol
PDEN_USB_RAM

Value

Description ‘Reset value
PDEN_USB_SRAM controls USB_RAM (also enable/disable bit 27). |0

Powered.
Powered down.

17

18

PDEN_ROM

ROM (also enable/disable bit 27). 0
Powered.

Powered down.

Reserved. -

19

20

PDEN_VDDA

PDEN_WDT_OSC

VDDA to the ADC, must be enabled for the ADC to work (also 1
enable/disable bit 9, 10, and 23).

Powered.

Powered down.
Watchdog oscillator. 1

Powered.
Powered down.

21

22

PDEN_USBO_PHY

PDEN_SYS_PLL

USBO PHY power (also enable/disable bit 28). 1
Powered.

Powered down.
System PLL power (also enable/disable bit 26). 1

Powered.
Powered down.

23

25:24

PDEN_VREFP

VREFP to the ADC must be enabled for the ADC to work (also 1
enable/disable bit 9, 10, and 19).

Powered.

Powered down.

Reserved. -

26

PDEN_VD3

Power control for all PLLs. Also, see bit 22 in PDRUNCFGO, bits 1 and |1
2 in PDRUNCFGL1 register.

Powered.
Powered down.

27

28

PDEN_VD4

PDEN_VD5

Power control for all SRAMs and ROM. Also, see bits 13to 17 in 1
PDRUNCFGO.

Powered.

Powered down.

Power control both USBO PHY and USB1 PHY. Also, see bit 21 in ‘1
PDRUNCFGO register and bit 0 in PDRUNCFGL1 register.

Powered.
Powered down.

29

131:30

PDEN_VD6

Power control for EEPROM. Also, see bit 5 in PDRUNCFG1 register. |1
Powered.

Powered down.

Reserved. -
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Chapter 4: LPC546xx System configuration (SYSCON)

4.5.85 Power Configuration register 1

The PDRUNCFGLI register controls the power to various analog blocks.

Remark: For safety, changes to this register should generally be accomplished by writing
to PDRUNCFGSET1 and/or PDRUNCFGCLRL1. This avoids the possibility of an interrupt
changing the value of PDRUNCFGL1 after it is read, but before an altered value is written
back. It also avoids accidentally changing bits that may have been altered by an API or

another portion of user software. Reserved bits must not be changed by user

software.

Bit
0

Symbol
PDEN_USB1_PHY

Value

Description

USB1 high speed PHY (also, enable/disable bit 28 in
PDRUNCFGO register).

Powered.

Powered-down.

Reset value

0

PDEN_USB1_PLL

USB PLL power (also, enable/disable bit 26 in PDRUNCFGO
register).

Powered.
Powered-down.

PDEN_AUD_PLL

PDEN_SYSOSC

Audio PLL power and fractional divider (also, enable/disable
bit 26 in PDRUNCFGO register).

Powered.

Powered-down.

System Oscillator Power (also, enable/disable bit 9 in
PDRUNCFGO register).

Powered.

Powered-down.

PDEN_EEPROM

Reserved.

EEPROM power (also, enable/disable bit 29 in PDRUNCFGO
register).

Powered.

Powered-down.

Reserved.

31:8

PDEN_RNG

Random Number Generator Power.
Powered.

Powered-down.
Reserved.
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4.5.86 Power configuration set register 0

Writing a 1 to a bit position in PDRUNCFGSETO sets the corresponding position in
PDRUNCFGO. This is a write-only register. For bit assignments, see Table 133.

Table 135. Power configuration set registers (PDRUNCFGSETO main syscon: offset 0x620) bit description

’Bit ‘Symbol Description Reset value

31:0 |PD_SET |Writing ones to this register sets the corresponding bit or bits in the PDRUNCFGO register, |-
if they are implemented.

Bits that do not correspond to defined bits in PDRUNCFGO are reserved and only zeroes
should be written to them.

4.5.87 Power configuration set register 1

Writing a 1 to a bit position in PDRUNCFGSET1 sets the corresponding position in
PDRUNCFGL1. This is a write-only register. For bit assignments, see Table 133.

Table 136. Power configuration set registers (PDRUNCFGSET1 main syscon: offset 0x624) bit description
’Bit ‘Symbol Description Reset value

31:0 |PD_SET |Writing ones to this register sets the corresponding bit or bits in the PDRUNCFGL1 register, |-
if they are implemented.

Bits that do not correspond to defined bits in PDRUNCFGL1 are reserved and only zeroes
should be written to them.

4.5.88 Power configuration clear register 0

Writing a 1 to a bit position in PDRUNCFGCLRO clears the corresponding position in
PDRUNCFGO. This is a write-only register. For bit assignments, see Table 133.

Table 137. Power configuration clear registers (PDRUNCFGCLRO, main syscon: offset 0x630) bit description
‘Bit ‘Symbol Description Reset value

31:0 |PD_CLR |Writing ones to this register clears the corresponding bit or bits in the PDRUNCFGO -
register, if they are implemented.

Bits that do not correspond to defined bits in PDRUNCFGO are reserved and only zeroes
should be written to them.

4.5.89 Power configuration clear register 1

Writing a 1 to a bit position in PDRUNCFGCLRL1 clears the corresponding position in
PDRUNCFGL1. This is a write-only register. For bit assignments, see Table 133.

Table 138. Power configuration clear registers (PDRUNCFGCLR1, main syscon: offset 0x634) bit description
‘Bit ‘Symbol Description ‘Reset value

31:0 |PD_CLR |Writing ones to this register clears the corresponding bit or bits in the PDRUNCFG1 -
register, if they are implemented.

Bits that do not correspond to defined bits in PDRUNCFGL1 are reserved and only zeroes
should be written to them.
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4.5.90 Start enable register 0

The STARTERO register enables an interrupt for wake-up from deep-sleep mode.

GPIO Pin interrupts, GPIO group interrupts, and selected peripherals such as USBO,
USB1, DMIC, SPI, I12C, USART, WWDT, RTC, Micro-tick Timer, and BOD can be left
running to allow wake-up from deep-sleep mode.

The pattern match feature of the pin interrupt requires a clock in order to operate, and will
not wake up the device from reduced power modes beyond Sleep mode.

Remark: It is recommended that changes to the STARTER registers be accomplished by
using the related STARTERSET and STARTERCLR registers. This avoids any
unintentional setting or clearing of other bits.

Remark: Also enable the corresponding interrupts in the NVIC. See Table 7 “Interrupt

Set-Enable Register 0”.

Table 139. Start enable register 0 (STARTERO, main syscon: offset 0x680) bit description

UM10912

All information provided in this document is subject to legal disclaimers.

Bit Symbol Description Reset
value
0 WDT, BOD WWDT and BOD interrupt wake-up. 0 = Wake-up disabled. 1 = Wake-up enabled. 0x0
1 DMA DMA wake-up. 0 = Wake-up disabled. 1 = Wake-up enabled. 0x0
2 GINTO Group interrupt 0 wake-up. 0 = Wake-up disabled. 1 = Wake-up enabled. -
3 GINT1 Group interrupt 1 wake-up. 0 = Wake-up disabled. 1 = Wake-up enabled. 0x0
4 PIN_INTO GPIO pin interrupt 0 wake-up. 0 = Wake-up disabled. 1 = Wake-up enabled. Not for 0x0
pattern match.
5 PIN_INT1 GPIO pin interrupt 1 wake-up. 0 = Wake-up disabled. 1 = Wake-up enabled. Not for 0x0
pattern match.
6 PIN_INT2 GPIO pin interrupt 2 wake-up. 0 = Wake-up disabled. 1 = Wake-up enabled. Not for 0x0
pattern match.
7 PIN_INT3 GPIO pin interrupt 3 wake-up. 0 = Wake-up disabled. 1 = Wake-up enabled. Not for 0x0
pattern match.
8 UTICK Micro-tick Timer wake-up. 0 = Wake-up disabled. 1 = Wake-up enabled. 0x0
1319 |- Reserved. Read value is undefined, only zero should be written. -
14 FLEXCOMMO Flexcomm Interface 0 interrupt wake-up. 0 = Wake-up disabled. 1 = Wake-up enabled. 0x0
15 FLEXCOMM1 Flexcomm Interface 1 interrupt wake-up. 0 = Wake-up disabled. 1 = Wake-up enabled.  0x0
16 FLEXCOMM2 Flexcomm Interface 2 interrupt wake-up. 0 = Wake-up disabled. 1 = Wake-up enabled. 0x0
17 FLEXCOMM3 Flexcomm Interface 3 interrupt wake-up. 0 = Wake-up disabled. 1 = Wake-up enabled.  0x0
18 FLEXCOMM4 Flexcomm Interface 4 interrupt wake-up. 0 = Wake-up disabled. 1 = Wake-up enabled. 0x0
19 FLEXCOMMS5 Flexcomm Interface 5 interrupt wake-up. 0 = Wake-up disabled. 1 = Wake-up enabled.  0x0
20 FLEXCOMM®6 Flexcomm Interface 6 interrupt wake-up. 0 = Wake-up disabled. 1 = Wake-up enabled. 0x0
21 FLEXCOMM7 Flexcomm Interface 7 interrupt wake-up. 0 = Wake-up disabled. 1 = Wake-up enabled.  0x0
v24:22 - Reserved. Read value is undefined, only zero should be written. l-
25 DMIC Digital microphone interrupt wake-up. 0 = Wake-up disabled. 1 = Wake-up enabled. 0x0
26 HWVAD Hardware voice activity detect interrupt wake-up. 0 = Wake-up disabled. 1 = Wake-up 0x0
enabled.
27 USBO_NEEDCLK |USB activity interrupt wake-up. 0 = Wake-up disabled. 1 = Wake-up enabled. 0x0
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Table 139. Start enable register 0 (STARTERO, main syscon: offset 0x680) bit description ...continued

Bit Symbol Description Reset
value
28 USBO USB function interrupt wake-up. 0 = Wake-up disabled. 1 = Wake-up enabled. 0x0
29 RTC RTC interrupt alarm and wake-up timer. 0 = Wake-up disabled. 1 = Wake-up enabled. 0x0
31:30 |- Reserved. Read value is undefined, only zero should be written. I-

4591 Start enable register 1

The STARTERLI register selects additional interrupts that allow waking up the part from
deep-sleep mode.

The pattern match feature of the pin interrupt requires a clock in order to operate, and will
not wake up the device from reduced power modes beyond Sleep mode.

Remark: It is recommended that changes to the STARTER registers be accomplished by
using the related STARTERSET and STARTERCLR registers. This avoids any
unintentional setting or clearing of other bits.

Remark: Also enable the corresponding interrupts in the NVIC. See Table 8 “Interrupt
Set-Enable Register 1 register”.

Table 140. Start enable register 1 (STARTERL, main syscon: offset 0x684) bit description

Bit Symbol Description Reset
value

0 PINT4 GPIO pin interrupt 4 wake-up. 0 = Wake-up disabled. 1 = Wake-up enabled. Not for pattern |0x0
match.

1 PINT5 GPIO pin interrupt 5 wake-up. 0 = Wake-up disabled. 1 = Wake-up enabled. Not for pattern |0x0
match.

2 PINT6 GPIO pin interrupt 6 wake-up. 0 = Wake-up disabled. 1 = Wake-up enabled. Not for pattern |0x0
match.

3 PINT7 GPIO pin interrupt 7 wake-up. 0 = Wake-up disabled. 1 = Wake-up enabled. Not for pattern |0x0
match.

7:4 - Reserved. Read value is undefined, only zero should be written. -

FLEXCOMMS8 |Flexcomm Interface 8 wake-up. 0 = Wake-up disabled. 1 = Wake-up enabled. Typically used |0x0
in sleep mode only since the peripheral clock must be running for it to function.

9 FLEXCOMM?9 |Flexcomm Interface 9 wake-up. 0 = Wake-up disabled. 1 = Wake-up enabled. Typically used |0x0
in sleep mode only since the peripheral clock must be running for it to function.

14:10 |- Reserved. Read value is undefined, only zero should be written. -

15 USB1 USB 1 wake-up. 0 = Wake-up disabled. 1 = Wake-up enabled. 0x0

16 USB1 activity |USB 1 activity wake-up. 0 = Wake-up disabled. 1 = Wake-up enabled. USB 1 clock must be |0x0
enabled.

31:17 |- Reserved. Read value is undefined, only zero should be written. -

4.5.92 Start enable set register 0

Writing a 1 to a bit position in STARTERSETO sets the corresponding position in
STARTERQO. This is a write-only register. For bit assignments, see Table 139.
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Table 141. Start enable set register 0 (STARTERSETO, main syscon: offset Ox6A0) bit description
‘Bit ‘Symbol Description ‘Reset value ‘

31:0 |START_SETO Writing ones to this register sets the corresponding bit or bits in the STARTERO -
register, if they are implemented.

Bits that do not correspond to defined bits in STARTERO are reserved and only
zeroes should be written to them.

4.5.93 Start enable set register 1

Writing a 1 to a bit position in STARTERSET1 sets the corresponding position in
STARTERL. This is a write-only register. For bit assignments, see Table 140.

Table 142. Start enable set register 1 (STARTERSET1, main syscon: offset 0x6A4) bit description
‘Bit ‘Symbol Description Reset value

31:0 |START_SET1 Writing ones to this register sets the corresponding bit or bits in the STARTER1 -
register, if they are implemented.

Bits that do not correspond to defined bits in STARTER1 are reserved and only
zeroes should be written to them.

4.5.94 Start enable clear register 0

Writing a 1 to a bit position in STARTERCLRO clears the corresponding position in
STARTERQO. This is a write-only register. For bit assignments, see Table 139.

Table 143. Start enable clear register 0 (STARTERCLRO, main syscon: offset 0x6CO0) bit description
’Bit ‘Symbol Description Reset value

31:0 |START_CLRO Writing ones to this register clears the corresponding bit or bits in the STARTERO -
register, if they are implemented.

Bits that do not correspond to defined bits in STARTERO are reserved and only
zeroes should be written to them.

4.5.95 Start enable clear register 1

Writing a 1 to a bit position in STARTERCLR1 clears the corresponding position in
STARTERL. This is a write-only register. For bit assignments, see Table 140.

Table 144. Start enable clear register 1 (STARTERCLR1, main syscon: offset 0x6C4) bit description
’Bit ‘Symbol Description Reset value

31:0 |START_CLR1 Writing ones to this register clears the corresponding bit or bits in the STARTER1 -
register, if they are implemented.

Bits that do not correspond to defined bits in STARTER1 are reserved and only
zeroes should be written to them.

4.5.96 Hardware Wake-up control register

The primary of the hardware Wake-up control register is to provide the possibility for some
peripherals to have DMA service during deep-sleep mode without waking up entire
device.

These wake-ups are based on peripheral FIFO levels, not directly related to peripheral
DMA requests and interrupts, and can
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Table 145. Hardware Wake-up control register (HWWAKE, main syscon: offset 0x780) bit description

Bit Symbol

Description ‘Reset value

0 FORCEWAKE

Force peripheral clocking to stay on during deep-sleep mode. 0
When 1, clocking to peripherals is prevented from being shut down when the CPU
enters deep-sleep mode. This is intended to allow a coprocessor to continue

operating while the main CPU(s) are shut down.

1 FCWAKE

Wake for Flexcomm Interfaces. 0
When 1, any Flexcomm Interface FIFO reaching the level specified by its own TXLVL

will cause peripheral clocking to wake up temporarily while the related status is
asserted.

2 WAKEDMIC

Wake for Digital Microphone. 0
When 1, the digital microphone input FIFO reaching the level specified by TRIGLVL

of either channel will cause peripheral clocking to wake up temporarily while the

related status is asserted.

3 WAKEDMA

Wake for DMA. 0
When 1, DMA being busy will cause peripheral clocking to remain running until DMA
completes. This is generally used in conjunction with bit 1 and/or 2 in order to prevent
peripheral clocking from being shut down as soon as the cause of wake-up is

cleared, but before DMA has completed its related activity.

31:4 |-

4.5.97

Reserved. Read value is undefined, only zero should be written. -

Auto Clock-Gate Override Register

This register allows selectively disabling automatic clock gating for device SRAMs. By
default, automatic clock gating turns off clocks to each internal SRAM after 16 bus clocks
with no activity. This saves power when the SRAMs are not used for a period of time.
When turned off due to automatic clock gating, there is a 1 clock delay for the next access
to an SRAM. Automatic clock gating may be disabled for time-critical code, which may
typically give a 1 or 2% speed improvement.

Table 146. Auto Clock-Gate Override Register (AUTOCGOR, main syscon: offset 0OxE04) bit description

Bit Symbol Description Reset value
0 - Reserved. Read value is undefined, only zero should be written. -

1 RAMOX When 1, automatic clock gating for RAMX and RAMO are turned off. 0x0

2 RAM1 When 1, automatic clock gating for RAML1 is turned off. 0x0

3 RAM2 When 1, automatic clock gating for RAM2 is turned off. 0x0

4 RAM3 When 1, automatic clock gating for RAM3 is turned off. 0x0

315 |- Reserved. Read value is undefined, only zero should be written. -
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4.5.98 JTAG ID code register
This register contains the JTAG ID code.

4.5.99

Table 147. JTAG ID code register (JTAGIDCODE, main syscon: offset 0xFF4) bit description

Bit ‘Symbol Description ’Value
31:0 JTAGID |JTAG ID code.

0x10CAA02B

Device IDO register

This register contains the part ID. The part ID can also be obtained using the ISP or IAP

ReadPartID commands. See Table 956 and Table 1002.

Table 148. Device IDO register (DEVICE_IDO, main syscon: offset OxFF8) bit description

Bit |Symbol |Description

‘ Reset value

31:0 PARTID PartID

part dependent

Table 149. Device IDO register values

Part number ‘Part ID

LPC54605J256ET180 | 0x7F954605
LPC54605J512ET180  OxFFF54605
LPC54606J256ET180  Ox7F954606
LPC54606J512BD208  OxFFF54606
LPC54607J256ET180  Ox7F954607
LPC54607J512ET180  OxFFF54607
LPC54607J256BD208  Ox7F954607
LPC54608J512ET180  OxFFF54608
LPC54608]512BD208  OxFFF54608
LPC54616J256ET180 | Ox7F954616
LPC54616J512BD208  OxFFF54616
LPC54618J512ET180 |OxFFF54618
LPC54618]512BD208  OxFFF54618
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4.5.100 Device ID1 register
This register contains the boot ROM and die revisions.

Table 150. Device ID1 register (DEVICE_ID1, main syscon: offset OxFFC) bit description

Bit |Symbol |Description Value ‘
31:0 REVID | Revision 0x08410CAA \
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4.5.101 Asynchronous peripheral reset control register

The ASYNCPRESETCTRL register allows software to reset specific peripherals attached
to the async APB bridge. 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.

Remark: It is recommended that changes to the ASYNCPRESETCTRL registers be
accomplished by using the related ASYNCPRESETCTRLSET and
ASYNCPRESETCTRLCLR registers. This avoids any unintentional setting or clearing of

other bits.
Table 151. Asynchronous peripheral reset control register (ASYNCPRESETCTRL, async syscon: offset 0x000) bit
description
Bit Symbol |Description ‘Reset value
12.0 |- Reserved. -

13 CTIMER3 |Standard counter/timer CTIMERS3 reset control. 0 = Clear reset to this function. 1 = Assert |0
reset to this function.

14 CTIMER4 |Standard counter/timer CTIMER4 reset control. 0 = Clear reset to this function. 1 = Assert |0
reset to this function.

v31:15 Reserved. E

4.5.102 Asynchronous peripheral reset control set register

Writing a 1 to a bit position in ASYNCPRESETCTRLSET sets the corresponding position
in ASYNCPRESETCTRL. This is a write-only register. For bit assignments, see
Table 151.

Table 152. Asynchronous peripheral reset control set register (ASYNCPRESETCTRLSET, async syscon: offset
0x004) bit description

Bit | Symbol Description Reset value

31:0 |ARST_SET Wiriting ones to this register sets the corresponding bit or bits in the -
ASYNCPRESETCTRL register, if they are implemented.

Bits that do not correspond to defined bits in ASYNCPRESETCTRL are reserved and
only zeroes should be written to them.

4.5.103 Asynchronous peripheral reset control clear register

Writing a 1 to a bit position in ASYNCPRESETCTRLCLR clears the corresponding
position in PRESETCTRLO. This is a write-only register. For bit assignments, see
Table 151.

Table 153. Asynchronous peripheral reset control clear register (ASYNCPRESETCTRLCLR, async syscon: offset
0x008) bit description

Bit |Symbol Description Reset value

31:0 |ARST_CLR |Writing ones to this register clears the corresponding bit or bits in the -
ASYNCPRESETCTRL register, if they are implemented.

Bits that do not correspond to defined bits in ASYNCPRESETCTRL are reserved and
only zeroes should be written to them.
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4.5.104 Asynchronous APB clock control register

This register controls how the clock selected for the asynchronous APB peripherals is
divided to provide the clock to the asynchronous peripherals. The clock will be stopped if
the DIV field is set to zero.

Remark: It is recommended that changes to the ASYNCAPBCLKCTRL registers be
accomplished by using the related ASYNCAPBCLKCTRLSET and
ASYNCAPBCLKCTRLCLR registers. This avoids any unintentional setting or clearing of

other bits.
Table 154. Asynchronous APB clock control register (ASYNCAPBCLKCTRL, async syscon: offset 0x010) bit
description

Bit Symbol |Description ‘Reset value
12:.0 - Reserved -

13 CTIMERS3 |Controls the clock for CTIMER3. 0 = Disable; 1 = Enable. 0

14 CTIMERA4 |Controls the clock for CTIMER4. 0 = Disable; 1 = Enable. 0

31:15 |- Reserved -

4.5.105 Asynchronous APB clock control set register

Writing a 1 to a bit position in ASYNCAPBCLKCTRLSET sets the corresponding position
in ASYNCAPBCLKCTRL. This is a write-only register. For bit assignments, see

Table 151.
Table 155. Asynchronous APB clock control set register (ASYNCAPBCLKCTRLSET, async syscon: offset 0x014) bit
description
Bit Symbol Description Reset value

31:0 |ACLK_SET |Writing ones to this register sets the corresponding bit or bits in the -
ASYNCAPBCLKCTRL register, if they are implemented.

Bits that do not correspond to defined bits in ASYNCPRESETCTRL are reserved and
only zeroes should be written to them.

4.5.106 Asynchronous APB clock control clear register

Writing a 1 to a bit position in ASYNCAPBCLKCTRLCLR clears the corresponding
position in ASYNCAPBCLKCTRL. This is a write-only register. For bit assignments, see
Table 151.

Table 156. Asynchronous APB clock control clear register (ASYNCAPBCLKCTRLCLR, async syscon: offset 0x018)
bit description

‘Bit ‘Symbol Description Reset value

31:0 |ACLK_CLR 'Writing ones to this register clears the corresponding bit or bits in the -
ASYNCAPBCLKCTRL register, if they are implemented.

Bits that do not correspond to defined bits in ASYNCAPBCLKCTRL are reserved and
only zeroes should be written to them.

4.5.107 Asynchronous clock source select register A

This register selects a potential clock for the asynchronous APB peripherals from among
several clock sources.
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Remark: Note that this selection is internally synchronized: the clock being switched from
and the clock being switched to must both be running and have occurred in specific states
before the selection actually changes.

Table 157. Asynchronous clock source select register A (ASYNCAPBCLKSELA, async
syscon: offset 0x020) bit description

Bit |Symbol Value ‘Description Reset value
1:0 ' SEL Clock source for asynchronous clock source selector A. |0
0x0 Main clock.

0x1  FRO 12 MHz.
0x2 audio_pll_clk.
0x3  i2c_clk_fc6.

31:2 |- - Reserved. -

BOD control register

The BOD control register selects four separate threshold values for sending a BOD
interrupt to the NVIC and for forced reset. Reset and interrupt threshold values listed in
Table 158 are typical values. More details can be found in specific device data sheets.

Both the BOD interrupt and the BOD reset can wake-up the chip from sleep and
deep-sleep modes if enabled. See Chapter 40 “LPC546xx Power profiles/Power control
API”,

Table 158. BOD control register (BODCTRL, other system registers: offset 0x044) bit description

Bit |Symbol ‘Value ‘Description Reset value
1:0 BODRSTLEV BOD reset level. 0

0x0 iLeveI 0. ‘

0Ox1 Level 1.

0x2 iLeveI 2.

0x3 Level 3.
2 BODRSTENA | 'BOD reset enable. 0

0 Disable reset function.

Enable reset function.

4:3 BODINTLEV

5 BODINTENA

BOD interrupt level 0
0x0 Level 0. ‘
0x1 Level 1.
0x2 Level 2.
0x3 Level 3.

‘ 'BOD interrupt enable. 0
0 Disable interrupt function.

Enable interrupt function.

6 BODRSTSTAT

7 BODINTSTAT

BOD reset status. When 1, a BOD reset has occurred. Cleared by writing 1 0
to this bit.

'BOD interrupt status. When 1, a BOD interrupt has occurred. Cleared by 0
writing 1 to this bit.

31:8 |-

UM10912
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4.6 Functional description

UM10912

4.6.1 Reset

4.6.2

Reset has the following sources:

e The RESET pin.

¢ Watchdog reset.

* Power-On Reset (POR).
* Brown Out Detect (BOD).
* ARM software reset.

* |SP-AP debug reset.

Assertion of the POR or the BOD reset, once the operating voltage attains a usable level,
starts the FRO. After the FRO-start-up time (maximum of 6 us on power-up), the FRO
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 software reset, POR, BOD reset, External
reset, and Watchdog 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 250 us or less.

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.

Brown-out detection

The part includes up to four levels for monitoring the voltage on the Vpp pin. If this voltage
falls below one of the selected levels, the BOD asserts an interrupt signal to the NVIC or
issues a reset, depending on the value of the BODRSTENA bit in the BOD control register

(Table 158).

The interrupt signal can be enabled for interrupt in the Interrupt Enable Register in the
NVIC (see Table 7) in order to cause a CPU interrupt; if not, software can monitor the
signal by reading a dedicated status register.

If the BOD interrupt is enabled in the STARTERO register and in the NVIC, the BOD
interrupt can wake up the chip from reduced power modes, not including deep
power-down.

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

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.

A description of the flash accelerator configuration register may be found in
Section 4.5.64.

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

Figure 8 shows a simplified diagram of the flash accelerator blocks and data paths.

AHB

AHB-Lite Instruction/ Flash
. [ —
Matrix

bus interface| |data buffers Interface

A A

Flash
Memory

Flash
Accelerator
Control

A

160510

Fig 8. Simplified block diagram of the flash accelerator

In the following descriptions, the term “fetch” applies to an explicit flash read request from
the CPU. “Prefetch” is used to denote a flash read of instructions beyond the current
processor fetch address.

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.

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.

All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2017. All rights reserved.

User manual

Rev. 1.7 — 14 April 2017 111 of 1152



NXP Semiconductors UM10912

Chapter 4: LPC546xx System configuration (SYSCON)

In order 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.

4.6.4 System PLL functional description

The System 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 (example, the 12 MHz FRO) can be divided down to
1 MHz, then multiplied up to any other integer MHz (For example, 13, 14, 15, etc.).

PLL output
Phase clock (Fout)
PLL input _ | i frequenc Filter Divide by 2P
clock (Fin) Divide by N X dsgtectory X 4 )
A

NDEC, NREQ

Divide by M

[E

DIRECTI

MDEC, MREQ
SELI, SELR, SELP
PDEC, PREQ
DIRECTO
BYPASS

160615

PLL control registers

Fig 9. System PLL block diagram showing typical operation

4.6.4.1 PLL Features

UM10912

In fractional mode, Fref is between 2 MHz and 4 MHz.
Input frequency: in normal mode, can include:

6 kHz to 1.5 MHz Watchdog Oscillator

32.768 kHz RTC clock

12 MHz FRO

1 MHz to 25 MHz from the external crystal oscillator
CCO frequency: 275 MHz to 550 MHz.

Output clock range: 4.3 MHz to 550 MHz. Note that the upper frequency limit of the
PLL exceeds the upper frequency limit of this device.

Programmable dividers:

— Pre-divider. Divide by N, where N = 1 to 256

— Feedback-divider. Divide by M or 2 x M (where M =1 to 32,768)
— Post-divider. Divide by 1 or 2 x P, where P = 1 to 32
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* Lock detector.
* Power-down mode.

* Fractional divider mode.

PLL description

A number of sources may be used as an input to the PLL, see Figure 4. In addition, a
block diagram of the PLL is shown in Figure 9. The PLL input, in the range of 6 kHz to 25
MHz, may initially be divided down by a value "N", which may be in the range of 1 to 256.
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 32,768. 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 "2P" if desired, where P is value in the
range of 1 to 32.

All of the dividers that are part of the PLL use an encoded value, not the binary divide
value.

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.

For PLL register descriptions, see Section 4.5.81.

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 “lock
criterion” for 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 dependable when Fref is below 100 kHz or above 20 MHz.
Instead, software should use a 6 ms time interval to insure the PLL will be stable.

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_SYS_PLL bit to
one in the power configuration register PDRUNCFG (Section 4.5.84). 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.
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When the PLL Power-down mode is terminated by setting the PDEN_SYS PLL 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_SYS_PLL.

Operating modes

The PLL includes several main operating modes, and a power-down mode. These are
summarized in Table 159 and detailed in the following sections.

Table 159. PLL operating mode summary

Mode PDEN_SYS_PLL Bits in SYSPLLCTRL:
bitin PDRUNCFG  gypass |UPLIMOFF |BANDSEL

Normal 0 0 0 1

Power-down 1 x [ X X

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

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.

* 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 4.
In all variations of normal mode, the following requirements must be met:

® 275 MHz < Fcco < 550 MHz.
* 4kHz <Fin/N =< 25 MHz.

Normal mode with optional pre-divide

In the equations, use N = 1 when the pre-divider is not used:
The extra divide by 2 is in the feedback divider path.
Fout=Fcco=2xMxFin/N

Normal mode with post-divide and optional pre-divide

In the equations, use N = 1 when the pre-divider is not used:
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Fout=Fcco/(2xP)=MxFin/ (N xP)

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 stopped as well must be running from
some other clock source.

PLL related registers

The PLL is controlled by registers described elsewhere in this chapter (see
Section 4.5.81), and summarized below.

Table 160. Summary of PLL related registers

Register Description Section
SYSPLLCTRL PLL control. 45.81.1.1
SYSPLLSTAT PLL status. 4.5.81.15
SYSPLLNDEC PLL N divider. 45.81.1.2
SYSPLLPDEC PLL P divider. 4.5.81.1.3
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. 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.

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.

2. Determine which clock source to use as the PLL input. This can be influenced by
power or accuracy 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 32. 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 256.

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 25 MHz.
— Fccois in the range of 275 MHz to 550 MHz.
— Fout is in the range of 4.3 MHz to 550 MHz.
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— The pre-divider is either bypassed, or N is in the range of 2 to 256.
— The post-divider is either bypassed, or P is in the range of 2 to 32.
— Mis in the range of 3 to 32,768.

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.

4.6.4.5.2 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.

2. Select a PLL input clock source. See Section 4.5.31 “System PLL clock source select
register”.
3. Set up the PLL dividers and mode settings. See Section 4.5.81 “PLL registers”.

4. Wait for the PLL output to stabilize. The value of the PLI lock may not be stable when
the PLL reference frequency (FREF, the frequency of REFCLK, which is equal to the
PLL input frequency divided by the pre-divider value) is less than 100 kHz or greater
than 20 MHz. In these cases, the PLL may be assumed to be stable after a start-up
time has passed. This time is 500 ys when Fref is 500 kHz or greater and 200 / Fref
seconds when FREF is less than 500 kHz.

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

6. Connect the PLL to whichever downstream function is will be used with. The structure
of the clock dividers may be seen on the right of Figure 4 “Clock generation”.

4.6.5 USB PLL functional description

The USB PLL is mainly intended to clock the USB. When used as the USB clock source,
the input frequency is multiplied up to a multiple of 48 MHz. 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 (example, the 12 MHz FRO) can be divided down to 1 MHz, then multiplied up to any
other integer MHz (For example, 13, 14, 15, etc.). A precise external oscillator must be
used to correctly operate USBL1 in high speed mode.
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Fig 10. USB PLL block diagram showing typical operation
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4.6.5.1 USB PLL Features

* Input frequency ranges from 1 MHz up to 25 MHz.
* CCO frequency: 156 MHz to 320 MHz.

¢ Qutput clock range: 9.75 MHz to 320 MHz. Note that the upper frequency limit of the
PLL exceeds the upper frequency limit of this device.

* Programmable dividers:
— Pre-divider. Divide by N, where N =1to 4
— Feedback-divider. Divide by M (where M = 1 to 256)
— Post-divider. Divide by 1 or 2 x P, where P=11t0 8
* Lock detector.
* Power-down mode.

4.6.5.2 USB PLL description

A number of sources may be used as an input to the PLL, see Figure 4. In addition, a
block diagram of the PLL is shown in Figure 10. The PLL input, in the range of 1 MHz to
25 MHz, may initially be divided down by a value "N", which may be in the range of 1 to
256. 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 32,768. The resulting frequency must be in the range of 156 MHz
to 320 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 "2P" if desired, where P is value in the
range of 1 to 32.

For PLL register descriptions, see Section 4.5.81.
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4.6.6 Audio PLL functional description

The Audio PLL is mainly designed to generate audio clock. The Audio PLL is identical to
the System PLL except that it supports an additional fractional divider to obtain more PLL
frequencies with higher accuracy for audio applications. 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 (example, the 12 MHz FRO) can be divided down to 1 MHz, then multiplied up to any
other integer MHz (For example, 13, 14, 15, etc.).

PLL output
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Fig 11. Audio PLL block diagram showing typical operation

4.6.6.1 Audio PLL Features

* In fractional mode, Fref is between 2 MHz and 4 MHz.
¢ Input frequency: in normal mode, can include:

— 12 MHz FRO

— 1 MHz to 25 MHz from the external crystal oscillator
* CCO frequency: 275 MHz to 550 MHz.

¢ Qutput clock range: 4.3 MHz to 550 MHz. Note that the upper frequency limit of the
PLL exceeds the upper frequency limit of this device.

* Programmable dividers:
— Pre-divider. Divide by N, where N = 1 to 256
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— Feedback-divider. Divide by M or 2 x M (where M = 1 to 32,768)
— Post-divider. Divide by 1 or 2 x P, where P = 1 to 32

* Lock detector.

* Power-down mode.

* Fractional divider mode.

Audio PLL description

A number of sources may be used as an input to the PLL, see Figure 4. In addition, a
block diagram of the PLL is shown in Figure 11. The PLL input, in the range of 1 MHz to
25 MHz, may initially be divided down by a value "N", which may be in the range of 1 to
256. 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 32,768. 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 "2P" if desired, where P is value in the
range of 1 to 32. All of the dividers that are part of the PLL use an encoded value, not the
binary divide value. 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.

For PLL register descriptions, see Section 4.5.81.

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 “lock
criterion” for 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 dependable when Fref is below 100 kHz or above 20 MHz.
Instead, software should use a 6 ms time interval to insure the PLL will be stable. In
fractional mode, the PLL will generally not lock, software should use a 6 ms time interval
to insure the PLL will be stable.

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_SYS_PLL bit to
one in the power configuration register PDRUNCFGO (Section 4.5.84). In this mode, the
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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_SYS _PLL 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_SYS_PLL.

Frequency measure function

The Frequency Measure circuit is based on two 14-bit counters, one clocked by the
reference clock and one by the target clock. Synchronization between the clocks is
performed at the start and end of each count sequence.

A measurement cycle is initiated by software setting a control/status bit in the
FREQMECTRL register (Table 104). The software can then poll this same
measurement-in-progress bit which will be cleared by hardware when the measurement
operation is completed.

The measurement cycle terminates when the reference counter rolls-over. At that point
the state of the target counter is loaded into a capture field in the FREQMEAS register,
and the measure-in-progress bit is cleared. Software can read this capture value and
apply to it a specific calculation which will return the precise frequency of the target clock
in MHz.

Reference clock select
FREQMEAS_REF[2:0] sequencer

—>»{001

< > 14-bit reference counter er

A4

—>{110
—>% -

CAPVAL 920 [ prog

~

Target clock select
FREQMEAS_TARGET[2:0] FREQMECTRL register
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Figure 12 shows a block diagram of the frequency measure function. Also see:

* Section 4.2.3 “Measure the frequency of a clock signal”

* Frequency measure control register (FREQMECTRL)- Section 4.5.67
* Frequency reference clock select register (FREQMEAS_REF) - Section 8.6.5
* Frequency target clock select register (FREQMEAS_TARGET) - Section 8.6.6

Accuracy

The frequency measurement function can measure the frequency of any on-chip (or
off-chip) clock (referred to as the target clock) to a high degree of accuracy using another
on-chip clock of known frequency as a reference.

The following constraints apply:

* The frequency of the reference clock must be (somewhat) greater that the frequency
of the target clock.

* The system clock used to access the frequency measure function register must also
be greater than the frequency of the target clock.

The frequency measurement function circuit is able to measure the target frequency with
an error of less than 0.1%, provided the reference frequency is precisely known.

Uncertainty in the reference clock (for example the £1% accuracy of the FRO) will add to
the measurement error of the target clock. In general, though, this additional error is less
than the uncertainty of the reference clock.

There can also be a modest loss of accuracy if the reference frequency exceeds the
target frequency by a very large margin (25x or more). Accuracy is not a simple function of
the magnitude of the frequency difference, however. Nearly identical frequency
combinations, still with a spread of about 43x, result in errors of less than 0.05%.

If the target and reference clocks are different by more than a factor of approximately 500,
then the accuracy decreases to +4%.
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5.1 Introduction

This chapter provides an overview of power related information about LPC546xx devices.
These devices include a variety of power switches, and clock switches to allow fine tuning
power usage to match requirements at different performance levels and reduced power
modes.

To turn analog components on or off in active and sleep modes, use the PDRUNCFGO
register (see Table 133). In deep-sleep mode, the power profile API controls which analog
peripherals remain powered up (see Section 40.4.2 “Chip_ POWER_EnterPowerMode”).
PDSLEEPCEFG registers can also be used to turn analog peripherals on or off for
deep-sleep mode.

5.2 General description

UM10912

Power to the part is supplied via two power domains. The main power domain is powered
by VDD and supplies power to the core, peripheral, memories, inputs and outputs via an
on-chip regulator.

A second, always-on power domain is also powered by Vdd, and includes the RTC and
wake-up timer. This domain always has power as long as sufficient voltage is supplied to
Vdd.

Power usage is controlled by settings in register within the SYSCON block, regulator
settings controlled via a Power API, and the operating mode of a CPU. The following
modes are supported in order from highest to lowest power consumption:

1. Active mode:

The part is in active mode after a Power-On Reset (POR) and when it is fully powered
and operational after booting.

2. Sleep mode:

Sleep mode saves a significant amount of power by stopping CPU execution without
affecting peripherals or requiring significant wake-up time. The sleep mode affects the
relevant CPU only. The clock to the core is shut off. Peripherals and memories are
active and operational.

3. Deep-sleep mode:

Deep-sleep mode is configurable and can potentially turn off nearly all on-chip power
consumption other than the on-chip power supply, with the cost of a longer wake-up
time. The deep-sleep mode affects the entire system, the clock to all CPUs is shut
down and, if not configured, the peripherals receive no internal clocks. All SRAM and
registers maintain their internal states.

Through the power profiles API, selected peripherals such as USB, DMIC, SPI, 12C,
USART, WWDT, RTC, Micro-tick Timer, and BOD can be left running in deep-sleep
mode.
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4. Deep power-down mode:

Chapter 5: LPC546xx Power management

Deep power-down mode shuts down virtually all on-chip power consumption, but
requires a significantly longer wake-up time. For maximal power savings, the entire
system (CPUs and all peripherals) is shut down except for the PMU and the RTC. On
wake-up, the part reboots.

Table 161. Peripheral configuration in reduced power modes

Peripheral Reduced power mode
Sleep Deep-sleep Deep power-down

FRO Software configured |Software configured Off
Flash ‘Software configured 'Standby Off
BOD Software configured |Software configured Off
PLL ‘Software configured Off Off
Watchdog osc and Software configured |Software configured Off
WWDT

Micro-tick Timer Software configured |Software configured Off
‘DMA Active ‘Configurable some for operations, see Section 5.3.4 Off
USART Software configured | Off; but can create a wake-up interrupt in synchronous | Off

slave mode or 32 kHz clock mode

SPI ‘Software configured 'Off; but can create a wake-up interrupt in slave mode Off
12C Software configured |Off; but can create a wake-up interrupt in slave mode |Off
'USBO ‘Software configured 'Software configured Off
USB1 Software configured | Software configured Off
‘Ethernet ‘Software configured Off Off
DMIC Software configured ' Software configured Off
Other digital peripherals ‘Software configured off off

RTC oscillator

Software configured

Software configured

5.2.1 Wake-up process

Software configured

The part always wakes up to the active mode. To wake up from the reduced power
modes, you must configure the wake-up source. Each reduced power mode supports its
own wake-up sources and needs to be configured accordingly as shown in Table 162.

Table 162. Wake-up sources for reduced power modes

Power mode |Wake-up source Conditions
Sleep Any interrupt Enable interrupt in NVIC.
HWWAKE Certain Flexcomm Interface and DMIC subsystem activity. See Section 4.5.96

“Hardware Wake-up control register”.
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Table 162. Wake-up sources for reduced power modes

Power mode |Wake-up source

Deep-sleep

UM10912

Pin interrupts

Conditions
Enable pin interrupts in NVIC and STARTERO and/or STARTERL registers.

BOD interrupt

vBOD reset

® Enable interrupt in NVIC and STARTERO registers.

* Enable interrupt in BODCTRL register.

® Configure the BOD to keep running in this mode with the power API.
'Enable reset in BODCTRL register.

Watchdog interrupt

>Watchdog reset

Reset pin

® Enable the watchdog oscillator in the PDRUNCFGO register.

® Enable the watchdog interrupt in NVIC and STARTERQO registers.

* Enable the watchdog in the WWDT MOD register and feed.

® Enable interrupt in WWDT MOD register.

® Configure the WDTOSC to keep running in this mode with the power API.

® Enable the watchdog oscillator in the PDRUNCFGO register.

® Enable the watchdog and watchdog reset in the WWDT MOD register and feed.
FAIways available.

RTC 1 Hz alarm timer

'RTC 1 kHz timer

time-out and alarm

» Micro-tick timer

(intended for ultra-low
power wake-up from
deep-sleep mode

® Enable the RTC 1 Hz oscillator in the RTCOSCCTRL register.

* Enable the RTC bus clock in the AHBCLKCTRLO register.

® Start RTC alarm timer by writing a time-out value to the RTC COUNT register.
® Enable the RTCALARM interrupt in the STARTERO register.

* Enable the RTC 1 Hz oscillator and the RTC 1 kHz oscillator in the RTC CTRL
register.

® Start RTC 1 kHz timer by writing a value to the WAKE register of the RTC.
® Enable the RTC wake-up interrupt in the STARTERO register.

* Enable the watchdog oscillator in the PDRUNCFGO register.

® Enable the Micro-tick timer clock by writing to the AHBCLKCTRL1 register.
® Start the Micro-tick timer by writing UTICK CTRL register.

* Enable the Micro-tick timer interrupt in the STARTERO register.

12C interrupt

SPI interrupt

Interrupt from 12C in slave mode. See Chapter 24 “LPC546xx 12C-bus interfaces”.

Interrupt from SPI in slave mode. See Chapter 23 “LPC546xx Serial Peripheral
Interfaces (SPI)”.

USART interrupt

Interrupt from USART in slave or 32 kHz mode. See Chapter 22 “LPC546xx
USARTS”.

USBO need clock

interrupt

USB1 need clock
interrupt

Interrupt from USBO when activity is detected that requires a clock. See
Section 34.7.6 “USBO0 wake-up”.

FInterrupt from USB1 when activity is detected that requires a clock. See
Section 36.7.6 “USB1 wake-up”.

Ethernet interrupt

'DMA interrupt

See Chapter 33 “LPC546xx Ethernet” for details of ethernet related interrupts.
See Chapter 12 “LPC546xx DMA controller” for details of DMA related interrupts.

HWWAKE

Certain Flexcomm Interface and DMIC subsystem activity. See Section 4.5.96
“Hardware Wake-up control register”.
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Table 162. Wake-up sources for reduced power modes

Power mode |Wake-up source Conditions

iDeep 'RTC 1 Hz alarm timer = ® Enable the RTC 1 Hz oscillator in the RTC CTRL register.

power-down * Start RTC alarm timer by writing a time-out value to the RTC COUNT register.
'RTC 1 kHz timer " * Enable the RTC 1 Hz oscillator and the RTC 1 kHz oscillator in the RTCOSCC-
time-out and alarm TRL register.

Reset pin

® Enable the RTC bus clock in the AHBCLKCTRLDO register.
e Start RTC 1 kHz timer by writing a value to the WAKE register of the RTC.
Always available.

5.3 Functional description

UM10912

5.3.1

5.3.2

53.2.1

Power management

The LPC546xx devices support a variety of power control features. In Active mode, when
the chip is running, power and clocks to selected peripherals can be optimized for power
consumption. In addition, there are three processor power reduction with different
peripherals running: sleep mode, deep-sleep mode, and deep power-down mode,
activated by the power mode configure API.

Remark: The Debug mode is not supported in sleep, deep-sleep, or deep power-down
modes.

Active mode
In Active mode, the CPU, memories, and peripherals are clocked by the AHB/CPU clock.

The chip is in Active mode after reset and the default power configuration is determined
by the reset values of the PDRUNCFGO, PDRUNCFG1, AHBCLKCTRLO,
AHBCLKCTRL1, and AHBCLKCTRL2 registers. The power configuration can be changed
during run time.

Power configuration in active mode

Power consumption in active mode is determined by the following configuration choices:

* The AHBCLKCTRL registers control which memories and peripherals are running
(Section 4.5.19 “AHB Clock Control register 0” and Section 4.5.20 “AHB Clock
Control register 17, and Section 4.5.21 “AHB Clock Control register 2"). To save
power, turn off functions that are not needed by the application. If specific times are
known when certain functions will not be needed, they can be turned off temporarily
and turned back on when they will be needed.

* The power to various analog blocks (RAMs, PLL, oscillators, and the BOD circuit) can
be controlled individually through the PDRUNCFGO and PDRUNCFGL1 registers
(Section 4.5.84). As with clock controls, these blocks should generally be tuned off if
not needed by the application. If turned off, time will be needed before these blocks
can be used again after being turned on.

* The clock source for the system clock can be selected from the FRO (default), crystal
oscillator, output of the PLL, the system oscillator, 32 kHz oscillator, or the watchdog
oscillator (see Figure 4 and related registers).
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* The system clock frequency can be selected (see Section 4.6.4 “System PLL
functional description” and other clocking related sections). Generally speaking,
everything uses less power at lower frequencies, so running the CPU and other
device features at a frequency sufficient for the application (plus some margin) will
save power. If the PLL is not needed, it should be turned off to save power. Also,
running the PLL at a lower CCO frequency saves power.

¢ Several peripherals use individual peripheral clocks with their own clock dividers. The
peripheral clocks can be shut down through the corresponding clock divider registers

if the base clock is still needed for another function.

* The power library provides an easy way to optimize power consumption depending on

CPU load and performance requirements. See Chapter 40 “LPC546xx Power
profiles/Power control API”.

Sleep mode

In sleep mode, the system clock to the CPU is stopped and execution of instructions is
suspended until either a reset or an interrupt occurs.

Peripheral functions, if selected to be clocked in the AHBCLKCTRL registers, continue
operation during sleep mode and may generate interrupts to cause the processor to
resume execution. Sleep mode eliminates dynamic power used by the processor itself,
memory systems and related controllers, and internal buses. The processor state and
registers, peripheral registers, and internal SRAM values are maintained, and the logic
levels of the pins remain static.

As in active mode, the power API provides an easy way to optimize power consumption
depending on CPU load and performance requirements in sleep mode. See Chapter 40
“LPC546xx Power profiles/Power control API”".

Power configuration in sleep mode

Power consumption in sleep mode is configured by the same settings as in Active mode:

* Enabled clocks remain running.

* The system clock frequency remains the same as in Active mode, but the processor is

not clocked.

¢ Analog and digital peripherals are powered and selected as in Active mode through
the PDRUNCFGO, PDRUNCFG1, AHBCLKCTRLO, AHBCLKCTRL1, and
AHBCLKCTRLZ2 registers.

Programming sleep mode

The following steps must be performed to enter sleep mode:

1. In the NVIC, enable all interrupts that are needed to wake up the part.
2. Call power API (see Section 40.4.2).
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Wake-up from sleep mode

Sleep mode is exited automatically when an interrupt enabled by the NVIC arrives at the
processor or a reset occurs. After wake-up caused by an interrupt, the device returns to its
original power configuration defined by the contents of the PDRUNCFG and the
AHBCLKCTRL registers. If a reset occurs, the microcontroller enters the default
configuration in Active mode.

Deep-sleep mode

In deep-sleep mode, the system clock to the processor is disabled as in sleep mode. All
analog blocks are powered down by default but can be selected to keep running through
the power API if needed as wake-up sources. The main clock and all peripheral clocks are
disabled. The FRO is disabled. The flash memory is put in standby mode.

Deep-sleep mode eliminates all power used by analog peripherals and all dynamic power
used by the processor itself, memory systems and related controllers, and internal buses.
The processor state and registers, peripheral registers, and internal SRAM values are
maintained, and the logic levels of the pins remain static.

GPIO Pin Interrupts, GPIO Group Interrupts, and selected peripherals such as USBO,
USB1, DMIC, SPI, I12C, USART, WWDT, RTC, Micro-tick Timer, and BOD can be left
running in deep-sleep mode The FRO, RTC oscillator, and the watchdog oscillator can be
left running.

In some cases, DMA can operate in deep-sleep mode, see Section 12.5.9 “DMA in
reduced power modes” and Section 4.5.96 “Hardware Wake-up control register”

Power configuration in deep-sleep mode

Power consumption in deep-sleep mode is determined primarily by which analog wake-up
sources remain enabled. Serial peripherals and pin interrupts configured to wake up the
contribute to the power consumption only to the extent that they are clocked by external
sources. All wake-up events (other than reset) must be enabled in the STARTER registers
and in the NVIC. In addition, any related analog block (for example, the RTC oscillator or
the watchdog oscillator) must be explicitly enabled through the power API function. See
Chapter 40 “LPC546xx Power profiles/Power control API”.

Programming deep-sleep mode
The following steps must be performed to enter deep-sleep mode:
1. Select wake-up sources and enable all selected wake-up events in the STARTER
registers (Table 139 and Table 140) and in the NVIC.
2. Select the FRO 12 MHz as the main clock. See Table 65 and Table 66.

3. On power-up, the BOD is enabled. Power API disables BOD in deep-sleep mode. The
user must disable BOD reset (bit 2 in the BODCTRL register) and clear bit 6 in the
BODCTRL register before calling the power API to enter deep-sleep mode.

4. Call the power API with peripheral parameters to enable the analog peripherals as
wake-up sources (see Chapter 40 “LPC546xx Power profiles/Power control API”).
The peripheral parameter is a 64-bit value that corresponds to bits in the
PDRUNCFGO0 and PDRUNCFGL1 registers.
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Wake-up from deep-sleep mode

The part can wake up from deep-sleep mode in the following ways:

* Using a signal on one of the eight pin interrupts selected in Section 8.6.2 “Pin interrupt
select registers”. Each pin interrupt must also be enabled in the STARTERO register
(Table 139) and in the NVIC.

* Using an interrupt from a block such as the watchdog interrupt or RTC interrupt, when
enabled during the reduced power mode via the power API. Also enable the wake-up
sources in the STARTER registers (Table 139 and Table 140) and the NVIC.

* Using a reset from the RESET pin, or the BOD or WWDT (if enabled in the power
API).

¢ Using a wake-up signal from any of the serial peripherals that are operating in
deep-sleep mode. Also enable the wake-up sources in the STARTER registers
(Table 139 and Table 140) and the NVIC.

* GPIO group interrupt signal. The interrupt must also be enabled in the STARTER1
register (Table 140) and in the NVIC.

* RTC alarm signal or wake-up signal. See Chapter 16. Interrupts must also be enabled
in the STARTERL1 register (Table 140) and in the NVIC.

Deep power-down mode
In deep power-down mode, power and clocks are shut off to the entire chip with the
exception of the RTC.

During deep power-down mode, the contents of the SRAM and registers (other than those
in the RTC) are not retained. All functional pins are tri-stated in deep power-down mode
as long as chip power supplied externally.

Power configuration in deep power-down mode

Deep power-down mode has no configuration options. All clocks, the core, and all
peripherals are powered down. Only the RTC is powered, as long as power is supplied to
the device.

Wake-up from deep power-down mode:

Wake-up from deep power-down can be accomplished via the reset pin or the RTC.

Programming deep power-down mode using the RTC for wake-up:
The following steps must be performed to enter deep power-down mode when using the
RTC for waking up:
1. Set up the RTC high resolution timer. Write to the RTC VAL register. This starts the
high res timer if enabled. Another option is to use the 1 Hz alarm timer.

2. Call the power API function. See Chapter 40 “LPC546xx Power profiles/Power control
API".

Wake-up from deep power-down mode using the RTC:

The part goes through the entire reset process when the RTC times out:
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¢ The PMU will turn on the on-chip voltage regulator. When the core voltage reaches
the power-on-reset (POR) trip point, a system reset will be triggered and the chip
boots.

¢ All registers will be in their reset state.
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* 64 KB on-chip boot ROM

¢ Contains the boot loader with In-System Programming (ISP) facility and the following
APls:

— In-Application Programming (IAP) of flash memory.

— ROM-based USB drivers (HID, CDC, MSC, and DFU). Flash updates via USB is
supported.

— Supports booting from valid user code in flash, USART, SPI, and 12C.
— Legacy, Single, and Dual image boot.

— OTP API for programming OTP memory.

— Random Number Generator (RNG) API.

6.2 Pin description

Table 163. ISP modes

The part supports ISP using various peripherals.

Boot source

ISP-2 |ISP-1 ISP-0 |Description

Flash, no ISP 1 1 1 ISP is bypassed. The device boots from flash if valid
user code is detected.
UART/ 12C / SPI (auto detect) 1 1 0 The first valid probe message on USART, I12C, or SPI

locks in that interface.

'USB 0 Mass Storage Device Class (MSC) |1 0 1 Allow programming flash as USB 0 MSC.
Reserved 1 0 0 Reserved
'USB 1 MSC 0 1 1 Allow programming flash as USB 1 MSC.
USB 0 Device Firmware Update (DFU) 0 1 0 Allow programming flash as USB 0 DFU.
'USB 1 DFU 0 0 1 Allow programming flash as USB 1 DFU.
If the USART/I2C/SPI ISP mode is selected, Flexcomm Interface 0 is used as the USART
ISP, Flexcomm Interface 1 is used as the 12C ISP, and Flexcomm Interface 3 is used as
the SPI ISP. Table 164 shows the ISP pin assignments and is the default pin assignment
used by the ROM code that cannot be changed.
Table 164. ISP pin assignments
ISP pin Port pin assignment
ISP_0 PIOO_4
ISP 1 'PIO0_5
ISP_2 PIOO_6
USART mode
FCO_TXD PIO0_30
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Table 164. ISP pin assignments ...continued

ISP pin Port pin assignment
FCO_RXD PIO0 29

I12C mode

FC1_SDA PIO0 13

FC1_SCL PIOO0_14

SPI mode ‘

FC3_SCK PIO0_0

FC3_SSELO PIO0_1

FC3_MISO PIO0_2

FC3_MOSI PIO0_3

USB 0 mode

USBO_VBUS 'PIO0_22

USBO_DP -

USBO_DM I-

USB 1 mode

USB1_VBUS Dedicated pin per package.
USB1_DP -

USB1_DM I-

6.3 General description

UM10912

The boot loader controls initial operation after reset and also provides the means to
program the flash memory. This could be initial programming of a blank device, erasure
and re-programming of a previously programmed device, or programming of the flash
memory by the application program in a running system.

The boot loader code is executed every time the part is powered ON or reset (see

Figure 13). Depending on the settings in ECRP (see Chapter 42), the loader may enter
the ISP command handler if any of the ISP pins are held low, or there is no valid image to
boot.

The boot loader version can be read by ISP/IAP calls (see Section 41.4.5.13 “ISP Read
Boot code version number” or Section 41.6.6 “Read boot code version number”).

Assuming that power supply pins are at their nominal levels when the rising edge on
RESET pin is generated, it may take up to 6 ms before the boot pins are sampled and the
decision whether to continue with user code or ISP handler is made. If the boot pins are
sampled LOW and the watchdog overflow flag is set, the external hardware request to
start the ISP command handler is ignored. If a valid user program is found, then the
execution control is transferred to it. If a valid user program is not found, the auto-baud
routine is invoked.

See Chapter 41 “LPC546xx Flash API” for ISP and IAP commands.
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6.3.1 Boot process flowchart

| MCU init

Power down
Wake-up

Read ECRP from
previously validated
image

| Scan flash for images

(1) Evaluate ECRP for
images

| (2) Choose image to boot |

| Legacy image |

>

Enable Debug if allowed
by ECRP

ISP allowed
by ECRP

ISP pins
asserted

YES Enter ISP from pin
selection

(5) Boot image
bootable

ISP allowed

| Bootimage | | LockinROM |

[ Autodetect UART/I2C/SPI e

170412

Fig 13. Legacy image boot process flowchart
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MCU init

Power down
Wake-up

image

Read ECRP from
previously validated

NO

| Scan flash for images

l

(1) Evaluate ECRP for
images

¥
| (2) Choose image to boot

Single Enhanced Image or
Dual Enhanced Image

l

(3), (4) Image Qualification
)

Enable Debug if allowed
by ECRP

ISP allowed
by ECRP

ISP pins
asserted

YES Enter ISP from pin
selection

(5) Boot image
bootable

ISP allowed

| Boot image | | Lock in ROM |

[ Autodetect UART/I2C/SPI e

170412

Fig 14. Single Enhanced image and Dual Enhanced image boot process flowchart

1. ECRP is checked using most restrictive combination of OTP and flash feature bits.

UM10912
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2. Image located in sector 0 is always chosen as boot image. If two dual_en images are
present and both are valid (see List item 4), then the image with highest version
number is selected for booting. If both versions are same then the image at "sector 0"
will be selected for booting. If no boot image is present and if OTP allows ISP,
auto-detect UART/I2C/SPI ISP mode will be entered. If OTP does not allow ISP, then
the part will lock in ROM. In this case, if SWD is enabled in OTP, the Flash may be
programmed via SWD. However, if SWD is also not enabled, the part is permanently
disabled..

3. CheckSum and boot_blk (if image is not legacy) are verified. See Section 6.3.2.7.

4. Selected boot image will not be bootable if any of the checks falil
Vector checksum, *[boot block]. * [ Denotes optional items. See Section 6.3.2.7.

5. If ISP is set to ‘Disabled’ and the boot image(s) are not bootable (fail boot check), then
the part will lock in ROM. This is only recoverable if SWD is enabled: attach the SWD
debugger and reprogram the Flash. However, if both ISP and SWD are disabled, and
no valid bootable image is present, the part will be permanently disabled. Once
programmed, OTP bits are permanent.

Boot flow

MCU Init

The first phase of the boot loader is to set configuration values for the peripherals. If the
MCU is waking from a low-power state it will by-pass the image scanning and qualification
steps and execute the previously validated image; otherwise the full image scan,
qualification, and boot process are started.

Legacy images

A legacy image is located in sector 0 and does not contain an enhanced image marker or
an image header structure. The only requirement for a legacy image is that the checksum
of the first 8 32-bit words of the image must add to 0x00000000.

Enhanced images

Single Enhanced (SE) and Dual Enhanced (DE) images differ from a legacy image in that
they add an enhanced marker value at offset 0x24 in the image and an image header that
optionally enables the image CRC capability and adds an image version number. Offset
0x28 in the image must point to the location of a valid image header in the image.

Single Enhanced (SE) images

The Single Enhanced image can only be located at sector 0. For an image to be Single
Enhanced, it needs to have the Single Enhanced image marker value (OXEDDC9494) at
offset 0x24. It must also have a valid image header in the image pointed to at offset 0x28.
See Table 165 “Image type considerations”.

Dual Enhanced (DE) images

The Dual Enhanced image type is similar to the Single Enhanced image type except that it
adds the ability to select and boot 1 of 2 images in flash based on the highest version
number in the image header. Up to 2 Dual Enhanced images may be located in flash. If
only 1 Dual Enhanced image is located in flash, it may be located at the start of any
sector. If 2 dual enhanced images are in flash, one of the images must be at sector 0 and
the other must start at any sector greater than 0. If 2 images exist, the version number is
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checked on both images. If the version numbers are the same, the image at sector 0 is
executed. If the version numbers are not the same, the image with the highest version
number is executed. If more than 2 Dual Enhanced images exist, only the first 2 are
checked.

Dual Enhanced images give the ability to run one image from flash, while programming
another image located elsewhere in flash. The Dual Enhanced image facility may also be
used to locate a boot loader at sector 0 and an application at another sector. If the
application is ever erased and the chip is reset, the image at sector 0 will execute
following reset.

For an image to be Dual Enhanced, it needs to have the Dual Enhanced image marker
value (OXOFFEB6B6) at offset 0x24. It must also have a valid image header in the image
pointed to at offset 0x28. See Table 165 “Image type considerations”.

One of the images must start at sector 0. The other image must be aligned on a sector
boundary and linked to run at the sector start address where the image is programmed.

6.3.2.4 When to use legacy, single enhanced or dual enhanced images

Each image type has its own advantages and disadvantages. The table below outlines the
advantages and disadvantages of each image type and the best use cases for them.

Table 165. Image type considerations

Image type Advantage Disadvantage ‘Best use

Legacy Simple to create, works with all tool | Slightly longer boot time than Single When debugging an
chains without special processing. |Enhanced images. application.

Single Enhanced |Fastest boot time (without CRC), More complex to build than legacy images, |Production systems
Supports optional CRC checking, |CRC generation can be complex, may that benefit from
more secure. increase boot time if CRC is used. fastest boot time (no

CRC).

Dual Enhanced | Single Enhanced advantages plus More complex to build than legacy images, Systems that require
up to 2 selectable images based on |CRC generation can be complex, may boot image cycling
version, more secure. increase boot time. based on version.

6.3.2.5 Image scanning

The boot loader begins scanning for user images by examining the “signature” value
located at 0x0000 0024 in Flash sector O.

¢ If the value matches OXEDDC9494 (single enhanced image) then a single enhanced
image is considered found.

— When a single enhanced image is found in sector O (the only valid location for a
single enhanced image), no other sectors are checked and the single enhanced
image is validated for booting.

¢ |f the value matches OXOFFEB6B6 (dual enhanced image), then a dual enhanced
image is considered found.

¢ Whether or not a dual enhanced image was found at sector 0, the remaining sectors
of the Flash are scanned for a dual enhanced image.

— If more than one image header is found in the remaining sectors of Flash (beyond
sector 0) it is an error condition: The ECRP is set to the most restrictive
combination of OTP and the ECRP of the images found and then the code locks in
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ROM. If this happens, the part may only be recovered if the combined ECRP
enables ISP or SWD, in which case the flash can be erased and reprogrammed;
otherwise the part is permanently disabled.

— If one dual enhanced image is found it is validated for booting. If the image
validation fails: The ECRP is set to the most restrictive combination of OTP and the
image ECRP and then the code locks in ROM. If this happens the part may only be
recovered if the combined ECRP enables ISP or SWD, in which case the flash can
be erased and reprogrammed; otherwise the part is permanently disabled.

— If two dual enhanced images are found (one must be located at sector 0), the
image with the highest revision number is selected for qualification first. If the
qualification fails, the alternate image is selected for qualification. If both images
fail validation: The ECRP is set to the most restrictive combination of OTP and the
ECRP of the images found and then the code locks in ROM. If this happens the
part may only be recovered if the combined ECRP enables ISP or SWD, in which
case the flash can be erased and reprogrammed; otherwise the part is
permanently disabled.

— Alegacy image is assumed to be at sector zero and executed if all three of the
following are true: the vector checksum of the first 8 vectors of sector 0 is 0, the
image at sector O does not have single enhanced or dual enhanced signatures,
and no valid dual enhanced image is found in the remaining Flash sectors.

— If the Flash is erased or no valid image is found, the ECRP will still be read from
sector 0 (which will be the ‘least restrictive’ setting for an erased Flash) and
combined with the OTP ECRP bits, with OTP taking priority when restrictions are
set in OTP. The factory default OTP setting is ‘least restrictive’, with ISP and SWD
enabled. If ISP is enabled it will enter ISP mode. If ISP is not enabled it will lock in
ROM. If SWD is enabled the flash may be programmed via SWD; otherwise with
both ISP and SWD disabled in OTP and no valid image to boot, the part is
permanently disabled.

Modifications to startup code to enable enhanced boot support

Several modifications need to be made to the startup code to enable enhanced boot
support. The value at offset 0x24 in the image must contain an enhanced image marker
and the value at offset 0x28 must point to a valid image header in the image. See the box
below for an example setup using a Single Enhanced image. Changes are in bold and
made to the vector table are of the startup code.

; Vector Table Mapped to Address 0 at Reset
AREA RESET, DATA, READONLY
EXPORT__Vectors

__VectorsDCD__initial_sp; Top of Stack
DCD Reset_Handler; Reset Handler
DCD  NMI_Handler
DCD HardFault_Handler

DCD  MemManage Handler
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DCD  BusFault_Handler
DCD  UsageFault_Handler
__vector_table_0xlc
DCD 0 ; Checksum of the first 7 words
DCD O
DCD  OxEDDC9494; Enhanced image marker, set to 0x0 for legacy boot
IMPORT imageHeader
DCD imageHeader; Pointer to enhanced image header, use 0x0 for legacy
boot

The image header for the startup code must be located somewhere in hon-volatile
memory. A simple image header that doesn’t perform CRC is shown below. All field sizes
are 32-bits.

/* Image header */
const IMAGEHEADER T imageHeader = {

IMAGE_ENH BLOCK_MARKER, /* Required marker for image header */
IMG_NO_CRC, /* No CRC, makes development easier */
0x00000000, /* crc32_len */
0x00000000, /* crc32_val */
0x00000000 /* version */

b

Image qualification

Qualification of all image types begins by adding the first 8 vectors and comparing the
result to 0. If the sum is not 0, then the image is considered invalid. If the sum is 0, the
qualification for the legacy image type ends here. For enhanced images (both single and
dual), qualification continues by reading the value from the 11th vector (offset 0x0000
0028) and using it as a pointer to a boot block structure. See Table 166.

Table 166. Boot block structure (Image header)

Boot block offset \Description

000 Header marker set to OXFEED A5A5
0x04 Image Type (NORMAL =0, or NO_CRC =1)
0x08 'Reserved
0x0C Image length:
This length should be actual length — 4 if CRC value field falls within the length.
0x10 CRC value
ox14 'Version (only applicable to DUAL_ENH image type.

UM10912

The pointer is read and the first entry in the structure must match the OXFEED A5A5
value. For non-secure images, qualification continues by examining the second entry in
the boot block structure. If the value is 0, then the fourth entry is used as the length to
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perform a CRC on. The interpretation of the Image Length field in the Boot Block Header
is dependent on whether the boot image is a secure or a non-secure image. For
non-secure images, the value is used as the length to perform a CRC ON. This length

is set by the user as necessary to meet the application requirements and can be set to a
length that allows calculating the CRC on the entire image or on some subset of the
image. The CRC calculation begins at offset 0x0 from the beginning of the image sector
and continues up to the number of bytes specified by the length. The length does not
include the four bytes that make up the Image Length field, which means that the CRC is
not calculated on the four bytes of the Image Length field.The result is then compared to
the fifth entry in the structure and the image is considered valid if a match exists,
otherwise the image is considered invalid. If the second entry = 1, then no CRC is
performed and the image is considered valid.

Vectors

The vector block contains the standard ARM vector table with the following components.

Table 167. Vector table components

UM10912

Vector offset Description

0x0 - 0x18 Vectors 1 - 7 (standard ARM vectors).

0x1C Vector checksum (set by tool vendors).

0x20 ECRP

0x24 Image Type (not applicable to legacy image)

SINGLE_EN = OXxEDDC9494
DUAL_EN = OxOFFEB6B6

0x28 Boot Block Pointer (not applicable to legacy image). Pointer to beginning of Boot bock.
For legacy images, Image Type and Boot block components should be set to either
OxFFFF FFFF or 0x0. Otherwise they should contain valid signature and pointer values.
Offset 0x20 should be set to OxFFFF FFFF or 0xO0 (if “Allow 0 in ECRP” OTP bit is set) or
contain a valid ECRP value.
See Table 166 “Boot block structure (Image header)”.

6.3.2.9 Enhanced Code Read Protection (ECRP) calculation
After the image qualification is complete, ECRP is calculated by reading the 9th vector
(offset 0x0000 0020) from the boot image and combining it with the value read from OTP
(see “Chapter Chapter 42 “LPC546xx Enhanced Code Read Protection (ECRP)”). Any
restriction enabled in OTP will override settings read from the flash location. Sector 0
offset 0x0000 0020 will be read in the event that no valid image is qualified.
6.3.2.10 ISP entry
The boot loader continues by checking the ECRP settings. If ISP is allowed and the
watchdog was not the source of the reset, the ISP pins are then sampled and ISP mode is
entered if any pins are asserted (see Table 163 “ISP modes”).
6.3.2.11 Image boot

If a valid boot image was qualified, the boot loader then transfers control to the reset
vector of the boot image. In the event that no image is qualified, the boot loader (if allowed
by ECRP) automatically enters the ISP mode by selecting USART/ I12C/ SPI as the mode

All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2017. All rights reserved.

User manual

Rev. 1.7 — 14 April 2017 138 of 1152




NXP Semiconductors UM10912

Chapter 6: LPC546xx Boot process

(see Chapter 41 “LPC546xx Flash API).
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7.1 How to read this chapter

7.2 Features

The IOCON block is included on all LPC546xx devices. Registers for pins that are not
available on a specific package are reserved.

Remark: Some functions, such as SCTimer/PWM inputs, Frequency Measure, JTAG
functions, and ADC triggers are not selected through IOCON. The connections for these
function are described in either the Input Multiplexing chapter (Chapter 8 “LPC546xx Input
multiplexing (INPUT MUX)") or the chapter for the specific function. Refer to specific
device data sheets for pinout details.

The following electrical properties are configurable for standard port pins:

* Pull-up/pull-down resistor

* Open-drain mode

* Inverted function
Pins PIO0_13, PIO0_14, PIO3_23, and PIO3_24 are true open-drain pins that can be
configured for different 12C-bus speeds. Configuration options are somewhat different for

these pins, as described in this chapter. Refer to a specific device data sheets for
electrical details of these and other pins.

7.3 Basic configuration

UM10912

Enable the clock to the IOCON in the AHBCLKCTRLDO register (Table 56). Once the pins
are configured, the IOCON clock can be disabled in order to conserve power.
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7.4 General description

7.4.1 Pin configuration

( : Voo Voo
open-drain enable —l_o
strong
output enable o—d sulrup L ESD
pin configured data output
as digital output 3 PIN
strong
%pull-down ESD
~ = =
g VDD
| weak
pull-up
pull-up enable
repeater 9 weak
mode enable pull-down
pin configured J pull-down enable L
as digital input
<
digital o
input 10 ns filter
enable
input invert
enable
L filter
enable |
pin configured analog input
as analog input ai?]?)t)tg Bg

150310

Fig 15. Pin configuration

7.4.2 10CON registers

The IOCON registers control the functions of device pins. Each GPIO pin has a dedicated
control register to select its function and characteristics. Each pin has a unique set of
functional capabilities. Not all pin characteristics are selectable on all pins. For instance,
pins that have an 12C function can be configured for different I2C-bus modes, while pins
that have an analog alternate function have an analog mode can be selected.Details of
the IOCON registers are in Section 7.5. The following sections describe specific
characteristics of pins.
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Multiple connections

Since a particular peripheral function may be allowed on more than one pin, it is possible
to configure more than one pin to perform the same function. If a peripheral output
function is configured to appear on more than one pin, it will in fact be routed to those
pins. If a peripheral input function is defined as coming from more than one source, the
values will be logically combined, possibly resulting in incorrect peripheral operation.
Therefore care should be taken to avoid this situation.

Pin function

The FUNC bits in the IOCON registers can be set to GPIO (typically value 0) or to a
special function. For pins set to GPIO, the DIR registers determine whether the pin is
configured as an input or output (see Section 9.5.3). For any special function, the pin
direction is controlled automatically depending on the function. The DIR registers have no
effect for special functions.

Pin mode

The MODE bits in the IOCON register allow the selection of on-chip pull-up or pull-down
resistors for each pin or select the repeater mode.

The possible on-chip resistor configurations are pull-up enabled, pull-down enabled, or no
pull-up/pull-down. The default value is pull-up enabled.

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. Such 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.

Hysteresis

The input buffer for digital functions has built-in hysteresis. See the appropriate specific
device data sheet for quantitative details.

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.

Analog/digital mode

When not in digital mode (DIGIMODE = 0) a pin is in analog mode, some digital pin
functions are disabled and any analog pin functions are enabled. In digital mode
(DIGIMODE = 1), any analog pin functions are disabled and digital pin functions are
enabled. 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, since they are
typically 5V tolerant. All pin types include this control, even if they do not support any
analog functions.

In order to use a pin that has an ADC input option for that purpose, select GPIO (FUNC
field = 0) and disable the digital pin function (DIGIMODE = 0). The MODE field should also
be setto 0.
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In analog mode, the MODE field should be “Inactive” (00); the INVERT, FILTEROFF, and
OD settings have no effect. For an unconnected pin that has an analog function, keep the
DIGIMODE bit set to 1 (digital mode), and pull-up or pull-down mode selected in the
MODE field.

Input filter

Some pins include a filter that can be selectively disabled by setting the FILTEROFF bit.
The filter suppresses input pulses smaller than about 10 ns.

Output slew rate

The SLEW bits of digital outputs that do not need to switch state very quickly 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 only 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.

I2C modes

Pins that support 12C with specialized pad electronics (P100_13, PIO0_14, PIO3_23, and
P103_24) have additional configuration bits. These have multiple configurations to
support I2C variants. These are not hard-wired so that the pins can be more easily used
for non-12C functions. See Table 171 for recommended mode settings.

For non-I2C operation, these pins remain open-drain and can only drive low, regardless of
how 1I2CSLEW and I2CDRIVE are set. They would typically be used with an external
pull-up resistor if they are used as outputs unless they are used only to sink current.
Leave I2CSLEW =1, I2CDRIVE = 0, and I12CFILTER = 0 to maximize compatibility with
other GPIO pins.

Open-drain mode

When output is selected, either by selecting a special function in the FUNC field, or by
selecting the GPIO function for a pin having a 1 in the related bit of that port’s DIR register,
a 1 in the OD bit selects open-drain operation, that is, a 1 disables the high-drive
transistor. This option has no effect on the primary 12C pins. Note that the properties of a
pin in this simulated open-drain mode are somewhat different than those of a true open
drain output.
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7.5 Register description

Each port pin PIOm_n has one IOCON register assigned to control the electrical
characteristics of the pin.

Remark: See the Pinning information section of the appropriate device data sheet for
details on which pins listed in Table 168 exist on each package configuration.

Table 168. Register overview: 1/0O configuration (base address 0x4000 1000)

Name Access Offset Description Reset value Pin |Section
type
PIO0_[0:31] |R/W [0x000: | Digital I/O control for port O pins. P100_11/12: 0x0326 D, I, 7.5.1 for type D
0x07C] |These pins include an ADC input. D, A: 0x320 A 7.5.2 for type |
PIO0_13 and PIO0_14 pins support  |I: 0x340 7.5.3 for type A
12C with true open-drain, drive and
filtering for modes up to Fast-mode
Plus.
PIO1_[0:31] |R/W [0x080: | Digital I/O control for port 1 pins. 0x0320 D, A 7.5.1 for type D
OxOFC] |These pins include an ADC input. 7.5.3 for type A
P102_[0:31] |R/W [0x100: Digital I/O control for port 2 pins 0x0320 D, A 7.5.1 for type D
0x17C] |These pins include an ADC input. 7.5.3 for type A
PIO3_[0:31] |R/W [0x180: | Digital I/O control for port 3 pins. D, A: 0x0320 D, I, 7.5.1 for type D
0x1FC] |These pins include an ADC input. I: 0x0340 A 7.5.2 for type |
PIO3_23 and PIO3_24 pins support 7.5.3 for type A
I12C with true open-drain, drive and
filtering for modes up to Fast-mode
Plus.
P104_[0:31] |R/W [0x200: | Digital 1/0O control for port 4 pins. 0x0320 D 751
0x27C]
PIO5_[0:10] |R/W [0x280: | Digital 1/0O control for port 5 pins. 0x0320 D 7.5.1

UM10912

OX2A8]
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7.5.1 Type D IOCON registers

Table 169 applies to pins PO[0 to 9], PO[13 to 14], PO[17 to 22], PO[24 to 30], P1[1 to 31],
P2[2 to 31], P3[0 to 20], P3[25 to 31], P4[0 to 31], P5[0 to 10].

Remark: The FUNC field for PO[11] and PO[12] resets to 0b110 (0x6), selecting the Serial
Wire Debug function by default.

Table 169. Type D IOCON registers bit description

Bit Symbol Value ‘Description Reset value
3:0 FUNC - Selects pin function. See Table 173. ol
5:4 MODE Selects function mode (on-chip pull-up/pull-down resistor control). 10
0x0 Inactive (no pull-down/pull-up resistor enabled).
0x1 'Pull-down resistor enabled.
0x2 Pull-up resistor enabled.
0x3 ‘Repeater mode.
- - Reserved. Read value is undefined, only zero should be written. NA
INVERT ‘ Input polarity. 0
0 Disabled. Input function is not inverted.
‘Enabled. Input is function inverted.
8 DIGIMODE Select Analog/Digital mode. 1
0 ‘Analog mode.
Digital mode.
9 FILTEROFF ‘Controls input glitch filter. 1
0 Filter enabled. Noise pulses below approximately 10 ns are filtered out.
Filter disabled. No input filtering is done.
10 SLEW Driver slew rate. 0
0 ‘Standard mode, output slew rate is slower, more outputs can be switched
simultaneously.
1 Fast mode, output slew rate is faster, Refer to the appropriate specific device
data sheet for details.
1 oD ‘Controls open-drain mode. 0
0 Normal. Normal push-pull output
‘Open-drain. Simulated open-drain output (high drive disabled).
31:12 |- - Reserved. Read value is undefined, only zero should be written. NA

UM10912

(1]

For PIO0_11 and PIO0_12, the reset value is 0x5.
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7.5.2 Typel IOCON registers

Table 170 applies to pins PIO0_13, PIO0_14, PIO3_23, and PIO3_24. See Table 171 for
recommended setting for 12C operation.

Table 170. Type | IOCON registers bit description

Bit

Symbol

Value

Description

Reset
value

3.0

FUNC

Selects pin function. Table 174.

5:4
6

I2CSLEW

Reserved. Read value is undefined, only zero should be written.
Controls slew rate of I2C pad.

12C mode.
GPIO mode.

NA

INVERT

DIGIMODE

Input polarity.
Disabled. Input function is not inverted.

'rlolr r|o

Enabled. Input is function inverted.
Select Analog/Digital mode.

)

Analog mode.
Digital mode.

10

1

31:12

FILTEROFF

I2CDRIVE

Controls input glitch filter.

Filter enabled. Noise pulses below approximately 10 ns are filtered out.

Filter disabled. No input filtering is done.
Controls the current sink capability of the pin.

Low drive. Output drive sink is 4 mA. This is sufficient for standard and Fast Mode

12C.

I2CFILTEROFF |

High drive. Output drive sink is 20 mA. This is needed for Fast Mode Plus I2C.

See the appropriate specific device data sheet for details.

Configures 12C features for standard mode, fast mode, and Fast Mode Plus

operation.

I2C 50 ns glitch filter enabled. Typically used for Fast-mode and Fast-mode Plus

12C.

I2C 50 ns glitch filter not enabled. Typically used for Standard-mode I2C.

Reserved. Read value is undefined, only zero should be written.

'NA

Table 171. Suggested IOCON settings for I2C functions

IOCON register bit

Mode 11: I2CFILTER 10: I2CDRIVE 9: FILTEROFF 8: DIGIMODE 7: INVERT 6: I2CSLEW
GPIO 4 mA drive 0 0 ol 102 0 1
GPIO 20 mA drive 0 1 ol 12 0 1
Fast / Standard mode 12C 0 0 1 1 0 0
Fast Mode Plus 12C 1 1 1 1 0 0
High Speed slave 12C 1 1 1 1 0 0

UM10912

[1] The input filter may be turned by setting FILTEROFF off if it is not needed.

[2] The input may be turned off by clearing DIGIMODE fif it is not needed.
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7.5.3 Type A IOCON registers

Table 172 applies to pins PO[10 to 12], PO[15 to 16], P0O[23], PO[31], P1[0], P2[0 to 1], and
P3[21 to 22].

Table 172. Type A IOCON registers bit description

Bit Symbol Value ‘Description ‘Reset value
3.0 FUNC - Selects pin function. Table 175. 0
5:4 MODE - Selects function mode (on-chip pull-up/pull-down resistor control). 10

0x0 Inactive (no pull-down/pull-up resistor enabled). ‘

0x1 Pull-down resistor enabled.

0x2 ‘PuII-up resistor enabled.

0x3 Repeater mode.
- - 'Reserved. Read value is undefined, only zero should be written. NA
INVERT Input polarity. 0
0 Disabled. Input function is not inverted. ‘

Enabled. Input is function inverted.
8 DIGIMODE Select Analog/Digital mode. 1
0 Analog mode.

Digital mode.
9 FILTEROFF Controls input glitch filter. 1
0 Filter enabled. Noise pulses below approximately 10 ns are filtered out.

Filter disabled. No input filtering is done.
10 - - Reserved. Read value is undefined, only zero should be written. NA

11 oD Controls open-drain mode. 0
0 Normal. Normal push-pull output

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

’31:12 Reserved. Read value is undefined, only zero should be written. ‘NA

Remark: To enable an ADC input, select the GPIO function and disable the digital
functions of the pin by clearing the DIGIMODE bit in the related IOCON register.

UM10912 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2017. All rights reserved.

User manual Rev. 1.7 — 14 April 2017 147 of 1152




fenuew Jasn

,T0Z |UdY T — £'T "AoY

‘s1awreasip [efal 03 198[gns s uaWNIOP Siy) Ul papiroid uoewloul |y

CSTT 40 8YT

ZT60TNN

‘panIasal sIybU || 2T0Z ‘AN SI010NPUOdIWBS dXN @

Table 173. Type D I/0O Control registers: FUNC values and pin functions

Value of FUNC field in IOCON register

Reg name/ FUNC =1 FUNC =2 FUNC = 3 FUNC = 4 FUNC =5 FUNC =6 FUNC=7

FUNC =0

PIO0O  CANLRD 'FC3_SCK 'CTIMERO_MATO SCTO_GPI0 'PDMO_CLK
PI00.L  |CANLTD 'FC3 CTS_SDA SSELO  CTIMERO_CAPO SCT0_GPIL 'PDMO_DATA

PIO0_13 |FCL CTS_SDA_SSELO UTICK_CAPO CTIMERO_CAPO SCT0_GPI0 ENET_RXDO
PI00 14 |FCL RTS SCL SSELL  UTICK CAP1 'CTIMERO_CAPL SCT0_GPIL ENET_RXD1
PI00_17 | FC4 SSEL2 'SD_CARD_DET N 'SCT0_GPI7 SCT0_0UTO 'EMC_OEN ENET_TXD1

PIO0 18  FC4 CTS_SDA_SSELO SD_WR_PRT CTIMERL_MATO SCTO_OUTL SCIL_SCLK EMC_A[0]
'PIO0_19 | FC4 RTS_SCL_SSELL |UTICK_CAPO 'CTIMERO_MAT2 SCT0_OUT2 ' EMC_A[L] FC7_TXD_SCL_MISO
'PIO02 | FC3_TXD_SCL_MISO \CTIMERO_CAP1 'SCT0_0UTO SCTO_GPI2 'EMC_D[0]

PIO0 20 | FC3_CTS_SDA_SSELO CTIMERL_MAT1 CTIMER3_CAP3 SCT0_GPI2 SCI0_I0 EMC_A[2] FC7_RXD_SDA_MOSI
'PIO0_21 | FC3_RTS_SCL_SSELL \UTICK_CAP3 \CTIMER3_MAT3 SCT0_GPI3 'SCI0_SCLK 'EMC_A3] FC7_SCK

'PIO0 22 | FC6_TXD_SCL_MISO \UTICK_CAP1 \CTIMER3_CAP3 SCTO_OUT3 ' ’ USBO_VBUS
PIO0 24  FCO_RXD_SDA_MOSI SD_D[0] CTIMER2_CAPO SCT0_GPI0 SPIFI_I00

'PIO0_25 | FCO_TXD_SCL_MISO 'SD_D[] \CTIMER2_CAP1 SCTO_GPIL 'SPIFI_IO1

'PI00_26 | FC2_RXD_SDA_MOSI \CLKOUT \CTIMER3_CAP2 SCT0_OUTS 'PDMO_CLK 'SPIFI_CLK USBO_IDVALUE
PIO0 27 | FC2_TXD_SCL_MISO CTIMER3_MAT2 SCT0_OUT6 PDMO_DATA SPIFI_I03

'PIO0_28 | FCO_SCK \CTIMER2_CAP3 SCT0_OUT? | TRACEDATA[3] 'SPIFI_I02 USBO_OVERCURRENTN
'PIO0_ 29 FCO_RXD_SDA_MOSI \CTIMER2_MAT3 SCTO_OUTS | TRACEDATA2] ’

PI0.3  FC3_RXD_SDA_MOSI CTIMERO_MAT1 SCT0_OUTL SCT0_GPI3 EMC_D[1]

'PIO0_30 | FCO_TXD_SCL_MISO ' \CTIMERO_MATO SCT0_OUT9 | TRACEDATA[Y] '

'PIO04 | CANO_RD 'FC4_SCK \CTIMER3_CAPO SCTO_GPI4 ' 'EMC_D[2] ENET_MDC

PIO5  CANOTD FC4_RXD_SDA_MOSI CTIMER3_MATO SCT0_GPI5 EMC_D[3] ENET_MDIO

PIO0 6 |FC3_SCK \CTIMER3_CAP1 'CTIMER4_MATO SCT0_GPI6 'EMC_D[4] ENET RX_DV
'PIO0.7  |FC3_RTS_SCL SSELL  SD_CLK 'FC5_SCK FC1 SCK 'PDM1_CLK 'EMC_D[5] ENET_RX_CLK
PIO08 | FC3 SSEL3 SD_CMD FC5_RXD_SDA_MOSI Swo PDM1_DATA EMC_D[6]

PI00 9 |FC3_SSEL? 'SD_POW_EN 'FC5_TXD_SCL_MISO 'SCIL 10 'EMC_D[7]

PIOL1  FC3_RXD_SDA MOSI ' \CTIMERO_CAP3 SCTO_GPI5 ' ’ USBL_OVERCURRENTN
PIOL 10 | ENET_TXDL FCL_RXD_SDA_MOSI CTIMERL_MATO SCT0_OUT3 EMC_RASN

PIOL 11 |ENET_TX_EN 'FCL_TXD_SCL_MISO \CTIMERL_CAP1 USBO_VBUS 'EMC_CLK(0]

PIOL 12 ENET_RXDO 'FC6_SCK \CTIMERL_MATL USBO_PORTPWRN 'EMC_DYCSN([0]

PIOL 13  ENET_RXDL FC6_RXD_SDA_MOSI_DATA CTIMERL_CAP2 USBO_OVERCURRNTN | USBO_FRAME EMC_DQM[0]

'PIOL 14 | ENET RX_DV \UTICK_CAP2 \CTIMERL_MAT2 FC5_CTS_SDA SSELO  USBO_LEDN 'EMC_DQM[1]
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Table 173. Type D I/0O Control registers: FUNC values and pin functions

Value of FUNC field in IOCON register

Reg name/ FUNC=1 FUNC =2 FUNC =3 FUNC = 4 FUNC =5 FUNC = 6 FUNC=7
FUNC =0

PIO1_15 |ENET_RX_CLK UTICK_CAP3 CTIMER1_CAP3 FC5_RTS_SCL_SSEL1 FC4 RTS_SCL_SSEL1 |EMC_CKE[0]
PIO1_16 |ENET_MDC FC6_TXD_SCL_MISO_WS | CTIMERL MAT3 SD_CMD EMC_A[10]
PIO1_17 |ENET_MDIO FC8_RXD_SDA_MOSI SCT0_OUT4 CAN1_TD EMC_BLSN[0]
PIO1_18 FC8_TXD_SCL_MISO SCT0_OUTS CAN1_RD EMC_BLSN[]
PIO1.19 |FC8 SCK SCT0_OUT? CTIMER3_MAT1 SCTO_GPI7 FC4_SCK EMC_D[8]
PIO12  |CANO_TD CTIMERO_MAT3 SCTO_GPI6 PDM1_CLK USB1_PORTPWRN
PIO1.20 |FC7 RTS_SCL_SSEL1 CTIMER3_CAP2 FC4 TXD_SCL_MISO | EMC_D[9]
PIO1.21 |FC7_CTS_SDA_SSELO CTIMER3_MAT2 FC4 RXD_SDA MOSI | EMC_D[10]
PIO1_22 |FC8 RTS_SCL_SSEL1 SD_CMD CTIMER2_MAT3 SCTO_GPI5 FC4_SSEL3 EMC_CKE[1]
PIO1.23 |FC2_SCK SCT0_OUTO ENET_MDIO FC3_SSEL2 EMC_A[11]
PIO1 24  FC2_RXD_SDA_MOSI SCT0_OUTL FC3 SSEL3 EMC_A[12]
PIO1 25 |FC2_TXD_SCL_MISO SCT0_OUT2 UTICK_CAPO EMC_A[13]
PIO1 26 |FC2_CTS_SDA_SSELO SCT0_OUT3 CTIMERO_CAP3 UTICK_CAP1 EMC_A[8]
PIO1 27 |FC2_RTS SCL_SSEL1 SD_D[4] CTIMERO_MAT3 CLKOUT EMC_A[9]
PIO1_28 |FC7_SCK SD_D[5] CTIMERO_CAP2 EMC_D[12]
PIO1.29 |FC7_RXD_SDA MOSI_DATA 'SD_D[6] SCTO_GPI6 USB1_PORTPWRN USB1_FRAME EMC_D[13]
PI0OL 3  |CANO_RD SCT0_OUT4 PDM1_DATA USBO_PORTPWRN
PIO1.30 |FC7_TXD_SCL_MISO_WS  SD_D[7] SCTO_GPI7 USB1_OVERCURRENTN  |USB1_LEDN EMC_D[14]
PIO1.31 |MCLK CTO_MAT2 SCTO_OUT6 FC8_CTS_SDA SSELO | EMC_D[15]
PIOL 4  |FCO_SCK SD_D[0] CTIMER2_MAT1 SCT0_OUTO FREQME_GPIO_CLK_A |EMC_D[11]
PIO15  |FCO_RXD_SDA MOSI SD_D[2] CTIMER2_MATO SCTO_GPI0 EMC_A[4]
PIOL6  |FCO_TXD_SCL_MISO SD_D[3] CTIMER2_MAT1 SCTO_GPI3 EMC_A[5]
PIOL 7  |FCO_RTS SCL SSEL1 SD_D[1] CTIMER2_MAT2 SCT0_GPI4 EMC_A[6]
PIO1.8  |FCO_CTS_SDA_SSELO SD_CLK SCTO_OUT1 FC4_SSEL2 EMC_A[7]
PIO19  |ENET_TXDO FC1_SCK CTIMER1_CAPO SCTO_OUT2 FC4_CTS_SDA SSELO |EMC_CASN
PI02.10 |ENET_RX_ER SD_CARD_DET N

PIO2_11  |LCD_PWR SD_VOLT[0] FC5_SCK

PIO2 12 |LCD_LE SD_VOLT[1] USBO_IDVALUE FC5_RXD_SDA_MOS

PI02 13 | LCD_DCLK SD_VOLT[2] FC5_TXD_SCL_MISO

PIO2_14 |LCD_FP USBO_FRAME USBO_PORTPWRN CTIMERO_MAT2 FC5_CTS_SDA_SSELO

PI02_15 |LCD_AC USBO_LEDN USBO_OVERCURRENTN | CTIMERO_MAT3 FC5_RTS_SCL_SSEL1
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Table 173. Type D I/0O Control registers: FUNC values and pin functions

Value of FUNC field in IOCON register

Reg name/ FUNC=1 FUNC =2 FUNC =3 FUNC = 4 FUNC =5 FUNC = 6 FUNC=7
FUNC =0

PIO2_16 |LCD_LP USB1_FRAME USB1_PORTPWRN CTIMER1_MAT3 FC8_SCK

PI02_17 |LCD_CLKIN USB1_LEDN USB1_OVERCURRENTN  |CTIMERL_CAP1 FC8_RXD_SDA_MOS|

PIO2_18  |LCD_VD[0] FC3_RXD_SDA_MOSI FC7_SCK CTIMER3_MATO

PIO2_19 |LCD_VD[1] FC3_TXD_SCL_MISO FC7_RXD_SDA_MOSI_DATA | CTIMER3_MAT1

PI02.2  |ENET_CRS FC3 SSEL3 SCTO_OUT6 CTIMERL_MAT1

PI02.20 |LCD_VD[2] FC3_RTS_SCL_SSEL1 FC7_TXD_SCL_MISO_WS  |CTIMER3_MAT2 CTIMER4_CAPO

PI02.21 |LCD_VD[3] FC3_CTS_SDA_SSELO MCLK CTIMER3_MAT3

PI02.22 |LCD_VD4] SCT0_OUT? CTIMER2_CAPO

PIO2.23 |LCD_VD[5] SCT0_OUTS

PIO2_24 |LCD_VD[] SCT0_OUT9

PI02 25 |LCD_VD[7] USBO_VBUS

PIO2_26 |LCD_VD[8] FC3_SCK CTIMER2_CAP1

PIO2_27 |LCD_VD[9] FC9_SCK FC3_SSEL2

PI02.28 |LCD_VD[L0] FC7_CTS_SDA_SSELO CTIMER2_CAP2

PIO2.29 |LCD_VD[1] FC7_RTS_SCL_SSEL1 FC8_TXD_SCL_MISO CTIMER2_CAP3 CLKOUT

PI02.3  |ENET_TXD2 SD_CLK FC1_RXD_SDA_MOSI CTIMER2_MATO

PI02.30 |LCD_VD[12] CTIMER2_MAT2

PI02 31 |LCD_VD[13]

PIO2.4  |ENET_TXD3 SD_CMD FC1_TXD_SCL_MISO CTIMER2_MAT1

PI02.5  |ENET_TX_ER SD_POW_EN FC1_CTS_SDA_SSELO CTIMERL_MAT2

PIO2.6  |ENET_TX CLK SD_D[0] FC1_RTS_SCL_SSEL1 CTIMERO_CAPO

PI02.7  |ENET_COL SD_DJ[1] FREQME_GPIO_CLK_B CTIMERO_CAP1

PI02.8  |ENET_RXD2 SD_D[2] CTIMERO_MATO

PIO2.9  |ENET_RXD3 SD_D[3] CTIMERO_MAT1

PIO3.0  LCD_VD[14] PDMO0_CLK CTIMER1_MATO

PIO3.1  LCD_VD[i5] PDMO_DATA CTIMERL_MAT1

PIO3_10 |SCTO_OUT3 CTIMER3_MATO EMC_DYCSN[1] | TRACEDATA[0]
PIO3_11 | MCLK FCO_SCK FC1_SCK TRACEDATA[3]
PIO3_12  |SCTO_OUTS CTIMER3_CAPO CLKOUT EMC_CLK(1] TRACECLK
PIO3_13  |SCTO_OUT9 FC9_CTS_SDA_SSELO CTIMER3_CAP1 EMC_FBCK TRACEDATA[1]
PIO3_14 | SCTO_OUT4 FC9 RTS_SCL_SSEL1 CTIMER3_MAT1 TRACEDATA[2]
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Table 173. Type D I/0O Control registers: FUNC values and pin functions

Value of FUNC field in IOCON register

Reg name/ FUNC=1 FUNC =2 FUNC =3 FUNC = 4 FUNC =5 FUNC = 6 FUNC=7
FUNC =0

PIO3_15 |FC8 SCK SD_WR_PRT

PIO3_16 |FC8 RXD_SDA MOSI SD_D[4]

PIO3_17 |FC8_TXD_SCL_MISO SD_D[5]

PIO3_18 |FC8 CTS_SDA_SSELO SD_DI6] CTIMER4_MATO CANO_TD SCT0_OUTS

PIO3_19 |FC8 RTS_SCL_SSEL1 SD_D[7] CTIMER4_MAT1 CANO_RD SCTO_OUT6

PIO3_.2  |LCD_VD[16] FC9_RXD_SDA_MOSI CTIMER1_MAT2

PIO3.20 |FC9 SCK SD_CARD_INT_N CLKOUT SCT0_OUT?

PIO3 23 |FC2_CTS_SDA_SSELO UTICK_CAP3

PIO3_24 |FC2 RTS_SCL_SSEL1 CTIMER4_CAPO USBO_VBUS

PIO3_25 CTIMER4_CAP2 FC4_SCK EMC_A[14]
PIO3_26 SCT0_OUTO FC4_RXD_SDA_MOSI EMC_A[15]
PIO3_27 SCTO_OUT1 FC4_TXD_SCL_MISO EMC_A[16]
PIO3_28 SCTO_OUT2 FC4_CTS_SDA_SSELO EMC_A[17]
PIO3_29 SCT0_OUT3 FC4_RTS_SCL_SSEL1 EMC_A[18]
PI03.3  |LCD_VD[17] FC9_TXD_SCL_MISO

PIO3.30 |FC9_CTS_SDA_SSELO SCTO_OUT4 FC4_SSEL2 EMC_A[19]
PIO3_31  FC9 _RTS SCL_SSEL1 SCTO_OUTS CTIMER4_MAT2 SCTO_GPIO EMC_A[20]
PIO3.4  |LCD_VD[18] FC8_CTS_SDA_SSELO CTIMER4_CAP1

PIO3.5  |LCD_VD[19] FC8 RTS_SCL_SSEL1 CTIMER4_MAT1

PIO3 6  |LCD_VD[20] LCD_VD[0] CTIMER4_MAT2

PIO3_.7  LCD_VD[2]] LCD_VD[1] CTIMER4_CAP2

PIO3.8  LCD_VD[2] LCD_VD[2] CTIMER4_CAP3

PIO39  LCD_VD[23] LCD_VD[3] CTIMERO_CAP2

PIO4_0 FC6_CTS_SDA_SSELO CTIMER4_CAP1 SCTO_GPI1 EMC_CSN[1]
PIO4_1 FC6_SCK SCTO_GPI2 EMC_CSN[2]
PIO4 10  ENET_RX_DV FC2_TXD_SCL_MISO USBL_OVERCURRENTN ~ |USB1_LEDN SCTO_GPI3

PIO4_11  |ENET_RXDO FC2_CTS_SDA_SSELO USBO_IDVALUE SCTO_GPI4

PIO4 12 |ENET_RXD1 FC2_RTS_SCL_SSEL1 SCTO_GPI5

PIO4 13 |ENET_TX_EN CTIMER4_MATO SCT0_GPI6

PIO4_14 |ENET_RX_CLK CTIMER4_MAT1 FC9_SCK SCTO_GPI7

PIO4 15  ENET_MDC CTIMER4_MAT2 FC9_RXD_SDA_MOSI
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Table 173. Type D I/0O Control registers: FUNC values and pin functions

Value of FUNC field in IOCON register

Reg name/ FUNC=1 FUNC =2 FUNC =3 FUNC = 4 FUNC =5 FUNC = 6 FUNC=7
FUNC =0

PIO4 16 |ENET_MDIO CTIMER4_MAT3 FC9_TXD_SCL_MISO

PIO4_17 CAN1_TD CTIMER1_CAP2 UTICK_CAPO EMC_BLSN[2]
PIO4_18 CAN1_RD CTIMER1_CAP3 UTICK_CAP1 EMC_BLSN[3]
PIO4 19  |ENET_TXDO SD_CLK FC2_SCK CTIMER4_CAP2 EMC_DQM[2]
PIO4 2 FC6_RXD_SDA_MOSI_DATA - SCTO_GPI3 EMC_CSN[3]
PIO4_20 |ENET_TXD1 SD_CMD FC2_RXD_SDA_MOS| CTIMER4_CAP3 EMC_DQM[3]
PIO4 21  |ENET_TXD2 SD_POW_EN FC2_TXD_SCL_MISO CTIMER2_MAT3 EMC_DJ[16]
PIO4 22 |ENET_TXD3 SD_CARD_DET N FC2_RTS_SCL_SSEL1 CTIMERL_MAT3 EMC_D[17]
PIO4 23  |ENET_RXDO SD_WR_PRT FC2_CTS_SDA_SSELO CTIMER1_MATO EMC_DJ[18]
PIO4 24 |ENET_RXD1 SD_CARD_INT_N FC7_RTS_SCL_SSEL1 CTIMER1_MAT1 EMC_D[19]
PIO4 25 |ENET_RXD2 SD_D[0] FC7_CTS_SDA_SSELO CTIMERL_MAT2 EMC_D[20]
PIO4 26 |ENET_RXD3 SD_D[1] UTICK_CAP2 CTIMER1_MAT3 EMC_D[21]
PIO4 27  |ENET_TX_EN SD_D[2] FC1_SCK CTIMER1_CAPO EMC_D[22]
PIO4 28 |ENET_TX_ER SD_D[3] FC1_RXD_SDA_MOSI CTIMERL_CAP1 EMC_D[23]
PIO4 29 |ENET_RX_ER SD_D[4] FC1_TXD_SCL_MISO CTIMER1_CAP2 EMC_D[24]
PIO4 30 |ENET_TX_CLK SD_D[5] CTIMER3_MATO FC1_RTS_SCL_SSEL1 CTIMER1_CAP3 EMC_D[25]
PIO4 31 |ENET_RX_CLK SD_D[6] CTIMER3_MAT1 FC4_SCK EMC_D[26]
PIO4_3 FC6_TXD_SCL_MISO_WS | CTIMERO_CAP3 SCTO_GPI4 EMC_DYCSN[2]
PIO4_4 FC4_SSEL3 FCO_RTS_SCL_SSEL1 SCTO0_GPI5 EMC_DYCSN[3]
PIO4_5 FC9_CTS_SDA_SSELO FCO_CTS_SDA_SSELO CTIMER4_MAT3 SCTO_GPl6 EMC_CKE[2]
PIO4_6 FC9_RTS_SCL_SSEL1 SCTO_GPI7 EMC_CKE[3]
PIO4_7 CTIMER4_CAP3 USBO_PORTPWRN USBO_FRAME SCTO_GPIO

PIO4 8  ENET_TXDO FC2_SCK USBO_OVERCURRENTN ~ USBO_LEDN SCTO_GPI1

PIO49  |ENET_TXD1 FC2_RXD_SDA_MOSI USB1_PORTPWRN USB1_FRAME SCTO_GPI2

PIO5.0  |ENET_RX_DV SD_D[7] CTIMER3_MAT2 FC4_RXD_SDA_MOS| EMC_D[27]
PIO5 1  |ENET_CRS SD_VOLT[0] CTIMER3_MAT3 FC4_TXD_SCL_MISO EMC_D[28]
PIO5_10 |SCTO_GPI5 FC5_RTS_SCL_SSEL1 SCTO_OUT9 UTICK_CAP3

PIO5_2  |ENET_COL SD_VOLT[1] CTIMER3_CAPO FC4_CTS_SDA_SSELO EMC_D[29]
PIO5 3  ENET_MDC SD_VOLT[2] CTIMER3_CAP1 FC4_RTS_SCL_SSEL1 EMC_D[30]
PIO5_4  |ENET_MDIO SD_BACKEND_PWR CTIMER3_CAP2 FC4_SSEL2 EMC_D[31]
PIO5.5  |SCTO_GPIO PDM1_CLK CTIMER3_CAP3 FC4_SSEL3 TRACECLK EMC_A[21]
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Table 173. Type D I/0O Control registers: FUNC values and pin functions

Value of FUNC field in IOCON register

Reg name/ FUNC=1 FUNC =2 FUNC =3 FUNC = 4 FUNC=5 FUNC =6 FUNC=7
FUNC =0
PIO5 6 | SCTO_GPIL PDM1_DATA FC5_SCK SCT0_OUT5 TRACEDATA[0] EMC_A[22]
PIO5_7 SCTO_GPI2 MCLK FC5_RXD_SDA_MOSI SCT0_OUT6 TRACEDATA[1] EMC_A[23]
PIO5_8 SCTO_GPI3 PDMO_CLK FC5_TXD_SCL_MISO SCT0_OUT7 TRACEDATA[2] EMC_A[24]
PIO5 9 SCTO0_GPl4 PDMO_DATA FC5_CTS_SDA_SSELO SCT0_OUT8 TRACEDATA[3] EMC_A[25]
Table 174. Type | 1/O Control registers: FUNC values and pin functions
Value of FUNC field in IOCON register
Reg name/ FUNC =1 FUNC =2 FUNC =3 FUNC =4 FUNC=5 |FUNC=6 |FUNC=7
FUNC=0
PIO0_13 FC1_CTS_SDA_SSELO UTICK_CAPO CTIMERO_CAPO |SCTO_GPIO ENET_RXDO
PIO0_14 FC1_RTS_SCL_SSEL1 UTICK_CAP1 CTIMERO_CAP1 |SCTO_GPI1 ENET_RXD1
PIO3 23 FC2_CTS_SDA_SSELO UTICK_CAP3
PI03_24 FC2_RTS_SCL_SSEL1 CTIMER4_CAPO |USB0_VBUS
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Table 175. Type A 1/0O Control registers: FUNC values and pin functions

Value of FUNC field in IOCON register

Regname FUNC=0 FUNC =1 FUNC =2 FUNC =3 FUNC =4 FUNC =5 FUNC=6 FUNC=7
PIO0_10  PIO0_10/ADCO_0  FC6_SCK CTIMER2_CAP2 CTIMER2_MATO FC1_TXD_SCL_MISO - SWO

PIO0_11  PIO0_1/ADCO_1 FC6 RXD_SDA MOSI_DATA CTIMER2_MAT2 FREQME_GPIO_CLK A - SWCLK

PIO0_12  PIO0_12/ADCO_2  FC3_TXD_SCL_MISO - FREQME_GPIO_CLK B SCTO_GPI7 . SWDIO

PIO0_15  PIO0_15/ADCO_3  FC6_CTS_SDA_SSELO UTICK_CAP2 CTIMER4_CAPO SCTO_OUT2 - EMC_WEN  ENET_TX_EN
PIO0_16  PIO0_16/ADCO_4  FC4 TXD_SCL_MISO CLKOUT CTIMER1_CAPO EMC_CSN[0] ENET_TXDO
PIO0 31  PIO0_31/ADCO 5 FCO_CTS_SDA_SSELO SD_D[2] CTIMERO_MAT1 SCTO_OUT3 TRACEDATA[0]

PIO10  PIO1_0/ADCO_6  FCO_RTS_SCL_SSEL1 SD_D[3] CTIMERO_CAP2 SCTO_GPI4 TRACECLK

PI02.0  PIO2 0/ADCO_7 - FCO_RXD_SDA_MOSI CTIMER1_CAPO

PI02.1  PIO2_UADCO 8 - FCO_TXD_SCL_MISO CTIMERL_MATO

PIO3_21  PIO3_21/ADCO_9  FC9 RXD_SDA_MOSI SD_BACKEND_PWR  CTIMER4_MAT3 UTICK_CAP2

PIO3.22  PIO3_22/ADCO_10 FC9_TXD_SCL_MISO

PIO0 23  PIO0_23/ADCO_11 MCLK CTIMERL_MAT?2 CTIMER3_MAT3 SCT0_OUT4 - SPIFI_CSN
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8.1 How to read this chapter

Input multiplexing is present on all LPC546xx devices. Depending on the package, not all
inputs from external pins may be available.

8.2 Features

¢ Configures the inputs to the SCT.
¢ Configures the inputs to the pin interrupt block and pattern match engine.
* Configures the inputs to the DMA triggers.

¢ Configures the inputs to the frequency measure function. This function is controlled by
the FREQMECTRL register in the SYSCON block.

8.3 Basic configuration

Once set up, no clocks are needed for the input multiplexer to function. The system clock
is needed only to write to or read from the INPUT MUX registers. Once the input
multiplexer is configured, disable the clock to the INPUT MUX block in the AHBCLKCTRL
register.

8.4 Pin description

The input multiplexer has no dedicated pins. However, all digital pins of ports 0 and 1 can
be selected as inputs to the pin interrupts. Multiplexer inputs from external pins work
independently of any other function assigned to the pin as long as no analog function is
enabled.

Table 176. INPUT MUX pin description

Pins Peripheral Section

Any existing pin on port 0 or 1 Pin interrupts 0 to 7 8.6.2

vPIOO_ll, PIO0_12, PIO1_4, PIO2_7 Frequency measure block 8.6.5

SCTO_GPI [0:7] pin functions selected from IOCON |SCTimer/PWM Chapter 13 “LPC546xx
register (See the Pin descriptions in LPC546xx data SCTimer/PWM (SCT)”
sheet).

8.5 General description

The inputs to the SCTimer/PWM, DMA triggers, to the eight pin interrupts, and to the
frequency measure block are multiplexed to multiple input sources. The sources can be
external pins, interrupts, or output signals of other peripherals.

The input multiplexing makes it possible to design event-driven processes without CPU
intervention by connecting peripherals like the ADC and the SCTimer/PWM.

UM10912 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2017. All rights reserved.

User manual Rev. 1.7 — 14 April 2017 155 of 1152




NXP Semiconductors UM10912

UM10912

Chapter 8: LPC546xx Input multiplexing (INPUT MUX)

The DMA can use trigger input multiplexing to sequence DMA transactions without the
use of interrupt service routines.

8.5.1 SCTO input multiplexing

7.0
12:8
| R
13 | 5
uls o
15 | EI >
16 | 5
17 IOCON
external 8 > SCTO outputs 0 through 9
pins (SCTO_GPIX) K— 18 » selectable — SCTO_OUT
- > functions
Timer 0/1/2/3/4 __5 22:19 | SCT0_OUT4
OUTO 2423 F=="=—""" » ADCO TRIGGER
SCTO_OUT5
ADCO_THCMP_IRQ L —=—=""""» ADCO TRIGGER
GPIOINT_BMATCH . SCTO_OUTY | Abco TRIGGER
USBO_FRAME_TOGGLE .
USB1_FRAME_TOGGLE .
ARM_TXEV
DEBUG HALTED | SCTODMAO , b1 TRIG Periphinmux
SCO0 and SC1 TX/RX ACTIVE —/ SCTO
1256 and 1257 SCLK —%
70 | SCTODMAL | 1a TRIG Periphinmux
12:8> Q
13, E
14
o Z |6
15 | 2 [
=
6|6
17| ?
18
22:19 |
24:23 |
;
CGU SCTASYNCCLK > an026545
Fig 16. SCTO input multiplexing

8.5.2 Pin interrupt input multiplexing

The input mux for the pin interrupts and pattern match engine multiplexes all existing pins
from ports 0 and 1.
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INPUT MUX

all pins PIO[0:1]_ m 1

EDGE/LEVEL

\_/

PINTS

m
-
o

all pins PIO[0:1]_m

DETECT Locic [ NVIC pin interrupt 0

——— > Pattern match engine slices 0 to7

EDGE/LEVEL

PINTSEL7

Fig 17. Pin interrupt multiplexing

—> NVIC pin interrupt 7
DETECT LOGIC

L » Pattern match engine slices 0 to7

All information provided in this document is subject to legal disclaimers.

User manual

Rev. 1.7 — 14 April 2017

© NXP Semiconductors N.V. 2017. All rights reserved.

157 of 1152



NXP Semiconductors

UM10912

Chapter 8: LPC546xx Input multiplexing (INPUT MUX)

8.5.3 DMA trigger input multiplexing

DMA trigger
inputs

DMA_ITRIG_INMUXn

selected
trigger input

from DMA channel 29 —>/]/
INP_N

from DMA channel 0 —»
L]

DMA_OTRIG_INMUX3

INPUT MUX
24 trigger O
—
DMA_OTRIG_INMUXO .
trigger output . |
from DMA channel 0 . \ .
: >
> trigger 23
L]
L]
° INP_N

from DMA channel 29 —»

INP_N

trigger output

DMA channel
n

Fig 18. DMA trigger multiplexing
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All input mux registers reside on word address boundaries. Details of the registers appear
in the description of each function.

All address offsets not shown in Table 177 are reserved and should not be written to.

Table 177. Register overview: Input multiplexing (base address 0x4000 5000)

Name Access Offset |Description Reset Section
value
SCTO_INMUXO0 R/W 0x000 |Input mux register for SCTO input 0. Ox1F 8.6.2
SCTO_INMUX1 R/W 0x004 |Input mux register for SCTO input 1. Ox1F 8.6.2
'SCTO_INMUX2 RW | 0x008 | Input mux register for SCTO input 2. OX1F 8.6.2
SCTO_INMUX3 R/W 0x00C |Input mux register for SCTO input 3. Ox1F 8.6.2
'SCTO_INMUX4 RW | 0x010 | Input mux register for SCTO input 4. OX1F 8.6.2
SCTO_INMUX5 R/W 0x014 |Input mux register for SCTO input 5. Ox1F 8.6.2
'SCTO_INMUX6 RW | 0x018 | Input mux register for SCTO input 6. OX1F 8.6.2
- - 0x01C- |Reserved - -
0x0BC
'PINTSELO RIW 0x0CO |Pin interrupt select register 0. 0x0 8.6.2
PINTSEL1 R/W 0x0C4 |Pin interrupt select register 1. 0x0 8.6.2
'PINTSEL2 RIW 0x0C8 |Pin interrupt select register 2. 0x0 8.6.2
PINTSEL3 R/W 0x0CC |Pin interrupt select register 3. 0x0 8.6.2
PINTSEL4 RIW 0x0DO |Pin interrupt select register 4. 0x0 8.6.2
PINTSEL5 R/W 0x0D4 |Pin interrupt select register 5. 0x0 8.6.2
'PINTSEL6 RIW 0x0D8 |Pin interrupt select register 6. 0x0 8.6.2
PINTSEL7 R/W 0xODC |Pin interrupt select register 7. 0x0 8.6.2
vDMA_ITRIG_INMUXO RIW OxOEO |Trigger select register for DMA channel O. Ox1F 8.6.3
DMA_ITRIG_INMUX1 R/W OxOE4 | Trigger select register for DMA channel 1. Ox1F 8.6.3
vDMA_ITRIG_INMUXZ RIW OxOE8 |Trigger select register for DMA channel 2. Ox1F 8.6.3
DMA_ITRIG_INMUX3 R/W OXOEC |Trigger select register for DMA channel 3. Ox1F 8.6.3
vDMA_ITRIG_INMUX4 RIW OxOFO0 | Trigger select register for DMA channel 4. Ox1F 8.6.3
DMA_ITRIG_INMUX5 R/W O0xO0F4 | Trigger select register for DMA channel 5. Ox1F 8.6.3
vDMA_ITRIG_INMUXES RIW O0xO0F8 | Trigger select register for DMA channel 6. Ox1F 8.6.3
DMA_ITRIG_INMUX7 R/W OxOFC | Trigger select register for DMA channel 7. Ox1F 8.6.3
vDMA_ITRIG_INMUXB RIW 0x100 |Trigger select register for DMA channel 8. Ox1F 8.6.3
DMA_ITRIG_INMUX9 R/W 0x104 | Trigger select register for DMA channel 9. Ox1F 8.6.3
vDMA_ITRIG_INMUXlO RIW 0x108 | Trigger select register for DMA channel 10. Ox1F 8.6.3
DMA_ITRIG_INMUX11 R/W 0x10C | Trigger select register for DMA channel 11. Ox1F 8.6.3
'DMA_ITRIG_INMUX12 RMW  0x110 | Trigger select register for DMA channel 12. OX1F 8.6.3
DMA_ITRIG_INMUX13 R/W 0x114 | Trigger select register for DMA channel 13. Ox1F 8.6.3
'DMA_ITRIG_INMUX14 RMW  0x118 | Trigger select register for DMA channel 14. OX1F 8.6.3
DMA_ITRIG_INMUX15 R/W 0x11C | Trigger select register for DMA channel 15. Ox1F 8.6.3
FDMA_ITRIG_INMUX16 RIW 0x120 | Trigger select register for DMA channel 16. Ox1F 8.6.3
DMA_ITRIG_INMUX17 R/W 0x124 | Trigger select register for DMA channel 17. Ox1F 8.6.3
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Table 177. Register overview: Input multiplexing (base address 0x4000 5000) ...continued

8.6.1 SCTO Input mux registers 0to 6

With the SCTO Input mux registers you can select one input source for each SCTO input
from 24 external and internal sources. (An exception is SCTO input SCTO_IN7, which is
directly connected to the SCTASYNCCLK PLL clock and not multiplexed with any other

UM10912

signals.)

Name Access Offset |Description Reset Section
value
DMA_ITRIG_INMUX18 R/W 0x128 | Trigger select register for DMA channel 18. Ox1F 8.6.3
DMA_ITRIG_INMUX19 R/W 0x12C | Trigger select register for DMA channel 19. Ox1F 8.6.3
FDMA_ITRIG_INMUXZO RIW 0x130 | Trigger select register for DMA channel 20. Ox1F 8.6.3
DMA_ITRIG_INMUX21 R/W 0x134 | Trigger select register for DMA channel 21. Ox1F 8.6.3
FDMA_ITRIG_INMUX22 RIW 0x138 | Trigger select register for DMA channel 22. Ox1F 8.6.3
DMA_ITRIG_INMUX23 R/W 0x13C | Trigger select register for DMA channel 23. Ox1F 8.6.3
'DMA_ITRIG_INMUX24 R/MW  0x140 | Trigger select register for DMA channel 24. OX1F 8.6.3
DMA_ITRIG_INMUX25 R/W 0x144 | Trigger select register for DMA channel 25. Ox1F 8.6.3
FDMA_ITRIG_INMUXZG RIW 0x148 | Trigger select register for DMA channel 26. Ox1F 8.6.3
DMA_ITRIG_INMUX27 R/W 0x14C | Trigger select register for DMA channel 27. Ox1F 8.6.3
FDMA_ITRIG_INMUX28 RIW 0x150 | Trigger select register for DMA channel 28. Ox1F 8.6.3
DMA_ITRIG_INMUX29 R/W 0x154 | Trigger select register for DMA channel 29. Ox1F 8.6.3
DMA_OTRIG_INMUXO RIW 0x160 |DMA output trigger selection to become DMA trigger 18. |Ox1F 8.6.4
DMA_OTRIG_INMUX1 R/W 0x164 |DMA output trigger selection to become DMA trigger 19. Ox1F 8.6.4
DMA_OTRIG_INMUXZ RIW 0x168 |DMA output trigger selection to become DMA trigger 20. |Ox1F 8.6.4
DMA_OTRIG_INMUX3 R/W 0x16C |DMA output trigger selection to become DMA trigger 21. |Ox1F 8.6.4
FFREQMEAS_REF RIW 0x180 |Selection for frequency measurement reference clock. Ox1F 8.6.5
FREQMEAS_TARGET R/W 0x184 |Selection for frequency measurement target clock. Ox1F 8.6.6

The output of SCTO Input mux register 0 selects the source for SCTO input 0. The output
of SCTO Input mux register 1 selects the source for SCTO input 1, and so forth up to SCTO

Input mux register 6, which selects the input for SCTO input 6.
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Table 178. SCTO Input mux registers 0 to 6 (SCTO_INMUX[O0:6], offset [0x000: 0x018] bit

description
Bit ’Symbol Value Description Reset
value
4:0 INP_N Input number to SCTO inputs O to 6. Ox1F
0x0 SCT_GPIO function selected from IOCON register
ox1 >SCT_GPI1 function selected from IOCON register
0x2 SCT_GPI2 function selected from IOCON register
0x3 SCT_GPIS function selected from IOCON register
0x4 SCT_GPI4 function selected from IOCON register
0%5 >SCT_GPI5 function selected from IOCON register
0x6 SCT_GPI6 function selected from IOCON register
ox7 >SCT_GPI7 function selected from IOCON register
0x8 TO_OUTO
0x9 T1 OUTO
OxA T2_0OUTO
0xB T3 OUTO
oxC T4_OUTO
0xD 'ADC_THCMP_IRQ
OxE GPIOINT_BMATCH
OXF 'USBO_FRAME_TOGGLE

0x10  USB1_FRAME_TOGGLE
0x11  ARM_TXEV

0x12  DEBUG_HALTED

0x13  SMARTCARDO_TX_ACTIVE
0x14  SMARTCARDO_RX_ACTIVE
0x15  SMARTCARD1_TX_ACTIVE
0x16  SMARTCARDL RX_ACTIVE

0x17  1256_SCLK
0x18  12S7_SCLK
315 |- - Reserved. -

Pin interrupt select registers

Each of these 8 registers selects one pin from among ports 0 and 1 as the source of a pin
interrupt or as the input to the pattern match engine. To select a pin for any of the 8 pin
interrupts or pattern match engine inputs, write the GPIO port pin number as 0 to 31 for
pins PIO0_0 to PIO0_31 to the INTPIN bits. Port 1 pins correspond to pin numbers 32 to
63. For example, setting INTPIN to Ox5 in PINTSELO selects pin PIO0_5 for pin interrupt
0. To determine the GPIO port pin number for a given device package, see the pin
description table in the data sheet.

Each of the pin interrupts must be enabled in the NVIC (see Table 5) before it becomes
active.

To use the selected pins for pin interrupts or the pattern match engine, see Section 10.5.2
“Pattern match engine”.
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Table 179. Pin interrupt select registers (PINTSEL[0:7], offsets [0xOC0:0x0DC]) bit description

Bit Symbol |Description Reset value ‘
7:0 |INTPIN |Pin number select for pin interrupt or pattern match engine input. (For PIOx_y: INTPIN = (x* |0

32) +y. PIOO_0 to PIO1_31 correspond to numbers 0 to 63.
31:8 |- Reserved -

8.6.3 DMA trigger input mux registers 0 to 29

With the DMA trigger input mux registers, 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.

Table 180. DMA trigger Input mux registers (DMA_ITRIG_INMUX[0:29], offsets [OXOEQ:0x154]) bit description

Bit
4:0

Symbol
INP

Description Reset value
Trigger input number (decimal value) for DMA channel n (n = 0 to 29). Ox1F

0 = ADCO Sequence A interrupt
1 = ADCO Sequence B interrupt
2 =SCTO DMA request O

3 =SCTO DMA request 1

4 = Pin interrupt 0

5 = Pin interrupt 1

6 = Pin interrupt 2

7 = Pin interrupt 3

8 = Timer CTIMERO Match 0
9 = Timer CTIMERO Match 1
10 = Timer CTIMER1 Match 0
11 = Timer CTIMER1 Match 1
12 = Timer CTIMER2 Match O
13 = Timer CTIMER2 Match 1
14 = Timer CTIMER3 Match O
15 = Timer CTIMER3 Match 1
16 = Timer CTIMER4 Match 0
17 = Timer CTIMER4 Match 1
18 = DMA output trigger mux 0
19 = DMA output trigger mux 1
20 = DMA output trigger mux 2
21 = DMA output trigger mux 3

315

UM10912

Reserved. -
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8.6.4 DMA output trigger feedback mux registers 0 to 3

This register provides a multiplexer for inputs 18 to 21 of each DMA trigger input mux
register DMA_ITRIG_INMUX. These inputs can be selected from among the trigger
outputs generated by the each DMA channel. By default, none of the triggers are
selected.

Table 181. DMA output trigger feedback mux registers (DMA_OTRIG_INMUX]|O0:3], offset [0x160:0x16C]) bit

description
Bit |Symbol |Description Reset value
4.0 |INP DMA trigger output number (decimal value) for DMA channel n (n = 0 to 29). Ox1F
315 |- Reserved. -

8.6.5 Frequency measure function reference clock select register

This register selects a clock for the reference clock of the frequency measure function. By
default, no clock is selected.

Also see:

* Section 4.6.7 “Frequency measure function”

¢ Section 4.2.3 “