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1.1 Introduction

The LPC15xx are ARM Cortex-M3 based microcontrollers for embedded applications
featuring a rich peripheral set with very low power consumption. The ARM Cortex-M3 is a
next generation core that offers system enhancements such as enhanced debug features
and a higher level of support block integration.

The LPC15xx operate at CPU frequencies of up to 72 MHz. The ARM Cortex-M3 CPU
incorporates a 3-stage pipeline and uses a Harvard architecture with separate local
instruction and data buses as well as a third bus for peripherals. The ARM Cortex-M3
CPU also includes an internal prefetch unit that supports speculative branching.

The LPC15xx include up to 256 kB of flash memory, 32 kB of ROM, a 4 kB EEPROM, and
up to 36 kB of SRAM. The peripheral compliment includes one full-speed USB 2.0 device,
two SPI interfaces, three USARTs, one Fast-mode Plus I2C-bus interface, one C_CAN
module, PWM/timer subsystem with four configurable, multi-purpose State Configurable
Timers (SCTimer/PWM) with input pre-processing unit, a Real-time clock module with
independent power supply and a dedicated oscillator, two 12-channel/12-bit,

2 Msamples/sec ADCs, one 12-bit, 500 kSamples/sec DAC, four voltage comparators
with internal voltage reference, and a temperature sensor. A DMA engine can service
most peripherals.

For additional documentation, see Section 45.2 “References”.

1.2 Features

* System:
— ARM Cortex-M3 processor, running at frequencies of up to 72 MHz.
— ARM Cortex-M3 built-in Nested Vectored Interrupt Controller (NVIC).
— System tick timer.
— Serial Wire Debug (SWD) with four breakpoints and two watchpoints.
— Single-cycle multiplier supported.
— Memory Protection Unit (MPU) included.

* Memory:

— Up to 256 kB on-chip flash programming memory with 256 Byte page write and
erase.

— Up to 36 kB SRAM.
— 4 kB EEPROM.
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ROM API support:

Boot loader with boot options from flash or external source via USART, C_CAN, or
usB

USB drivers
ADC drivers
SPI drivers
USART drivers
I2C drivers

Power profiles and power mode configuration with low-power mode configuration
option

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

Digital peripherals:

Simple DMA engine with 18 channels and 20 programmable input triggers.

High-speed GPIO interface with up to 76 General-Purpose 1/0 (GPIO) pins with
configurable pull-up/pull-down resistors, open-drain mode, input inverter, and
programmable digital glitch filter.

GPIO interrupt generation capability with boolean pattern-matching feature on
eight external inputs.

Two GPIO grouped port interrupts.

Switch matrix for flexible configuration of each 1/O pin function.
CRC engine.

Quadrature Encoder Interface (QEI).

Configurable PWM/timer/motor control subsystem:

Up to four 32-bit counter/timers or up to eight 16-bit counter/timers or combinations
of 16-bit and 32-bit timers.

Up to 28 match outputs and 22 configurable capture inputs with input multiplexer.
Dither engine for improved average resolution of pulse edges.

Four State Configurable Timers (SCTimers) for highly flexible, event-driven timing
and PWM applications.

SCT Input Pre-processor Unit (SCTIPU) for processing timer inputs and immediate
handling of abort situations.

Integrated with ADC threshold compare interrupts, temperature sensor, and analog
comparator outputs for motor control feedback using analog signals.

Special-application and simple timers:

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

Repetitive interrupt timer for general purpose use.
Windowed Watchdog timer (WWDT).
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High-resolution 32-bit Real-time clock (RTC) with selectable 1 s or 1 ms time
resolution running in the always-on power domain. RTC can be used for wake-up
from all low power modes including Deep power-down.

Analog peripherals:

Two 12-bit ADC with up to 12 input channels per ADC and with multiple internal
and external trigger inputs and sample rates of up to 2 Msamples/s. Each ADC
supports two independent conversion sequences. ADC conversion clock can be
the system clock or an asynchronous clock derived from one of the three PLLs.

One 12-bit DAC.
Integrated temperature sensor and band gap internal reference voltage.

Four comparators with external and internal voltage references (ACMPO to 3).
Comparator outputs are internally connected to the SCTimer/PWMs and ADCs and
externally to pins. Each comparator output contains a programmable glitch filter.

Serial interfaces:

Three USART interfaces with DMA, RS-485 support, auto-baud, and with
synchronous mode and 32 kHz mode for wake-up from Deep-sleep and
Power-down modes. The USARTs share a fractional baud-rate generator.

Two SPI controllers.

One 12C-bus interface supporting fast mode and Fast-mode Plus with data rates of
up to 1Mbit/s and with multiple address recognition and monitor mode.

One C_CAN controller.
One USB 2.0 full-speed device controller with on-chip PHY.

Clock generation:

12 MHz internal RC oscillator trimmed to 1 % accuracy for —25 °C < Tgmp < +85 °C
that can optionally be used as a system clock.

Crystal oscillator with an operating range of 1 MHz to 25 MHz.
Watchdog oscillator running at the fixed frequency of 503 kHz.
32 kHz low-power RTC oscillator with 32 kHz, 1 kHz, and 1 Hz outputs.

System PLL allows CPU operation up to the maximum CPU rate without the need
for a high-frequency crystal. May be run from the system oscillator or the internal
RC oscillator.

Two additional PLLs for generating the USB and SCTimer/PWM clocks.

Clock output function with divider that can reflect the crystal oscillator, the main
clock, the IRC, or the watchdog oscillator.

Power control:

Integrated PMU (Power Management Unit) to minimize power consumption.

Reduced power modes: Sleep mode, Deep-sleep mode, Power-down mode, and
Deep power-down mode.

APIs provided for optimizing power consumption in active and sleep modes and for
configuring Deep-sleep, Power-down, and Deep power-down modes.

Wake-up from Deep-sleep and Power-down modes on activity on USB, USART,
SPI, and 12C peripherals.
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Wake-up from Sleep, Deep-sleep, Power-down, and Deep power-down modes
from the RTC alarm or wake-up interrupts.

Timer-controlled self wake-up from Deep power-down mode using the RTC
high-resolution/wake-up 1 kHz timer.

Power-On Reset (POR).
BrownOut Detect BOD).

JTAG boundary scan modes supported.

Unique device serial number for identification.

Single power supply 2.4 V to 3.6 V.

Temperature range -40 °C to +105 °C.
Available as LQFP100, LQFP64, and LQFP48 packages.
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Fig 1.
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Grey-shaded blocks show peripherals that can provide hardware triggers for DMA transfers or have DMA request lines.
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1.4 Functional description

1.4.1 Architectural overview

The ARM Cortex-M3 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 Cortex-M3 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. Details of the multilayer matrix connections are shown in Figure 2.

APB peripherals are connected to the CPU 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. The APB bus bridges are configured to buffer
writes so that the CPU or DMA controller can write to APB devices without always waiting
for APB write completion.

1.4.2 ARM Cortex-M3 processor

The ARM Cortex-M3 is a general purpose 32-bit microprocessor, which offers high
performance and very low power consumption. The Cortex-M3 includes a Thumb-2
instruction set and provides low interrupt latency, hardware divide,
interruptible/continuable multiple load and store instructions, automatic state save and
restore for interrupts, tightly integrated interrupt controller, and multiple core buses
capable of simultaneous accesses.

Pipeline techniques are 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.

1.4.2.1 Cortex-M3 Configuration Options
The LPC15xx uses the r2p1 version of the Cortex-M3 CPU, which includes a number of
configurable options, as noted below.

System options:

* The Nested Vectored Interrupt Controller (NVIC) is included.
* SYSTICK timer is included.
¢ Single-cycle multiplier supported.
¢ A Memory Protection Unit (MPU) is included.
* A ROM Table in included. The ROM Table provides addresses of debug components
to external debug systems.
Debug related options:

¢ Serial Wire Debug is included. Serial Wire Debug allows debug operations using only
two wires, simple trace functions can be added with a third wire.

UM10736 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2014. All rights reserved.
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¢ The Data Watchpoint and Trace (DWT) unit is included. The DWT allows data
address or data value matches to be trace information or trigger other events. The
DWT includes four comparators and counters for certain internal events.

¢ An Instrumentation Trace Macrocell (ITM) is included. Software can write to the ITM in
order to send messages to the trace port.

* The Trace Port Interface Unit (TPIU) is included. The TPIU encodes and provides
trace information to the outside world using the serial wire output pin function.

PWM/timer/motor control subsystem

The SCTs (State Configurable Timers) and the analog peripherals support multiple ways
of interconnecting their inputs and outputs and of interfacing to the pins and the DMA
controller. Using the highly flexible and programmable connection scheme makes it easy
to configure various subsystems for motor control and complex timing and tracking
applications. Specifically, the inputs to the SCTs and the trigger inputs of the ADCs and
DMA are selected through the input mux which offers a choice of many possible sources
for each input or trigger. SCT outputs are assigned to pins through the switch matrix
allowing for many pinout solutions.

PWW/timer subsystem

The SCTs can be configured to build a PWM controller with multiple outputs by
programming the MATCH and MATCHRELOAD registers of the SCTs to control the base
frequency and the duty cycle of each SCT output. More complex waveforms that span
multiple counter cycles or change behavior across or within counter cycles can be
generated using the state capability built into the SCT timers.

Combining the PWM functions with the analog functions, the PWM output can react to
control signals like comparator outputs or the ADC interrupts. The SCT IPU adds
emergency shut-down functions and pre-processing of controlling events. For an overview
of the PWM subsystem, see Figure 2 “PWM-Analog subsystem”.
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PWM-Analog subsystem

143.2

Timer controlled subsystem

The timers, the analog components, and the DMA can be configured to form a subsystem
that can run independently of the main processor under the control of the SCTs and any
events that are generated by the A/D converters, the comparators, the SCT output
themselves, or the external pins. A/D conversions can be triggered by the timer outputs,
the comparator outputs or by events from external pins. Data can be transferred from the
ADCs to memory using the DMA controller, and the DMA transfers can be triggered by the
ADCs, the comparator outputs, or by the timer outputs.

For an overview of the subsystem, see Figure 3 “Subsystem with timers, switch matrix,
DMA, and analog components”.
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1.1 How to read this chapter

USB is not available on parts LPC1519/18/17.

1.2 General description

UM10736

1.2.1

The LPC15xx incorporates several distinct memory regions. Figure 1 shows the overall
map of the entire address space from the user program viewpoint following reset.

The APB peripheral area is 2 x 512 kB in size and is divided to allow for two blocks of up
to 32 peripherals. Each peripheral is allocated 16 kB of space simplifying the address
decoding.

The registers incorporated into the ARM Cortex-M3 core, such as NVIC, SysTick, and
sleep mode control, are located on the private peripheral bus.

SRAM

The parts contain a total 36 kB, 20 kB or 12 kB of contiguous, on-chip static RAM memory.
For each SRAM configuration, the SRAM is divided into three blocks: 2 x 16 kB + 4 kB for
36 kB SRAM, 2 x 8 kB + 4 kB for 20 kB SRAM, and 2 x 4 kB + 4 kB for 12 kB SRAM. The
bottom 16 kB, 8 kB, or 4 kB are enabled by the boot loader and cannot be disabled. The
next two SRAM blocks in each configuration can be disabled or enabled individually in the
SYSCON block to save power. See Section 3.6.22 “System clock control register 0.

Table 1. LPC15xx SRAM configurations
SRAMO SRAM1 SRAM2
LPC1549/19 (total SRAM = 36 kB)
Address range 0x0200 0000 to 0x0200 4000 to 0x0200 8000 to
0x0200 3FFF 0x0200 7FFF 0x0200 8FFF
Size 16 kB 16 kB 4 kB
Control cannot be disabled disable/enable disable/enable
Default enabled enabled enabled

LPC1548/18 (total SRAM = 20 kB)

Address range

Size
Control
Default

0x0200 0000 to
0x0200 1FFF

8 kB
cannot be disabled
enabled

LPC1547/17 (total SRAM = 12 kB)

Address range

Size
Control
Default

0x0200 0000 to
0x0200 OFFF

4 kB
cannot be disabled
enabled

0x0200 2000 to
0x0200 3FFF

8 kB
disable/enable
enabled

0x0200 1000 to
0x0200 1FFF

4 kB
disable/enable
enabled

0x0200 4000 to
0x0200 4FFF

4 kB
disable/enable
enabled

0x0200 2000 to
0x0200 2FFF

4 kB
disable/enable
enabled
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The private peripheral bus includes the ARM Cortex-M3 peripherals such as the NVIC, SysTick, and the core control registers.

Fig 1.
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1.2.4 Memory Protection Unit (MPU)

The Cortex-M3 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
detall in Ref. 1.
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2.1 How to read this chapter

USB is available on parts LPC1549/48/47.

2.2 Features

* Nested Vectored Interrupt Controller that is an integral part of the ARM Cortex-M3.
¢ Tightly coupled interrupt controller provides low interrupt latency.

¢ Controls system exceptions and peripheral interrupts.

* The NVIC supports 47 vectored interrupts.

¢ Eight programmable interrupt priority levels with hardware priority level masking.

¢ Software interrupt generation using the ARM exceptions SVCall and PendSV.

¢ Support for NMI.

* ARM Cortex-M3 Vector table offset register VTOR implemented.

2.3 General description

The Nested Vectored Interrupt Controller (NVIC) is an integral part of the Cortex-M3. The
tight coupling to the CPU allows for low interrupt latency and efficient processing of late
arriving interrupts.

2.3.1 Interrupt sources

Table 2 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 for a detailed description of the NVIC and the NVIC register description.

Table 2. Connection of interrupt sources to the NVIC

Interrupt  Name Description Flags

number

0 WDT Windowed watchdog timer ~ WARNINT - watchdog warning interrupt
interrupt

1 BOD BOD interrupt BODINTVAL - BOD interrupt level

2 FLASH Flash controller -

3 EE EEPROM controller interrupt -

4 DMA DMA Interrupt A and interrupt B, error interrupt

5 GINTO GPIO groupO interrupt Enabled pin interrupts

6 GINT1 GPIO groupl interrupt Enabled pin interrupts
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Table 2.  Connection of interrupt sources to the NVIC
Interrupt  Name Description Flags
number
7 PIN_INTO Pin interrupt O or pattern PSTAT - pin interrupt status
match engine slice 0
interrupt
8 PIN_INT1 Pin interrupt 1 or pattern PSTAT - pin interrupt status
match engine slice 1
interrupt
9 PIN_INT2 Pin interrupt 2 or pattern PSTAT - pin interrupt status
match engine slice 2
interrupt
10 PIN_INT3 Pin interrupt 3 or pattern PSTAT - pin interrupt status
match engine slice 3
interrupt
11 PIN_INT4 Pin interrupt 4 or pattern PSTAT - pin interrupt status
match engine slice 4
interrupt
12 PIN_INT5 Pin interrupt 5 or pattern PSTAT - pin interrupt status
match engine slice 5
interrupt
13 PIN_INT6 Pin interrupt 6 or pattern PSTAT - pin interrupt status
match engine slice 6
interrupt
14 PIN_INT?7 Pin interrupt 7 or pattern PSTAT - pin interrupt status
match engine slice 7
interrupt
15 RIT RIT interrupt RITINT; masked compare interrupt
16 SCTO State configurable timer EVFLAG SCT event
interrupt
17 SCT1 State configurable timer EVFLAG SCT event
interrupt
18 SCT2 State configurable timer EVFLAG SCT event
interrupt
19 SCT3 State configurable timer EVFLAG SCT event
interrupt
20 MRT Multi-rate timer interrupt Global MRT interrupt.
GFLAGO
GFLAG1
GFLAG2
GFLAG3
21 UARTO USARTO interrupt See Table 350 “USART Interrupt Enable read and set
register (INTENSET, address 0x4004 000C(USARTO),
0x4004 400C (USART1), 0x400C 000C (USART?2)) bit
22 UART1 USART1 interrupt Same as UARTO
23 UART2 USART?2 interrupt Same as UARTO
24 12C0 12C0 interrupt See Table 379 “Interrupt Enable Set and read register

UM10736
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Chapter 2: LPC15xx Nested Vectored Interrupt Controller (NVIC)

Table 2.  Connection of interrupt sources to the NVIC

Interrupt  Name Description Flags

number

25 SPIO SPIO interrupt See Table 364 “SPI Interrupt Enable read and Set

register (INTENSET, addresses 0x4004 800C (SPI0),
0x4004 C0O0C (SPI1)) bit description”.

26 SPI1 SPI1 interrupt Same as SPIO

27 C_CANO C_CANO interrupt INTID. See Table 398.

28 USB USB interrupt USB_Int_Req. See Table 342.

29 USB_FIQ USB interrupt USB_Int_Req_FIQ. See Table 342.

30 USB_WAKEUP USB wake-up interrupt USB need_clock signal

31 ADCO_SEQA ADCO sequence A See Table 445.
completion.

32 ADCO_SEQB ADCO sequence B See Table 445.
completion.

33 ADCO_THCMP ADCO threshold compare. See Table 445.

34 ADCO_OVR ADCO overrun. See Table 445.

35 ADC1_SEQA ADC1 sequence A See Table 445.
completion.

36 ADC1_SEQB ADC1 sequence B See Table 445.
completion.

37 ADC1_THCMP ADC1 threshold compare. See Table 445.

38 ADC1 _OVR ADC1 overrun. See Table 445.

39 DAC DAC interrupt Internal DMA timer overflow.

40 CMPO Analog comparator 0 COMPEDGE - rising, falling, or both edges can set the
interrupt (ACMPO) bit.

41 CMP1 Analog comparator 1 COMPEDGE - rising, falling, or both edges can set the
interrupt (ACMP1) bit.

42 CMP2 Analog comparator 2 COMPEDGE - rising, falling, or both edges can set the
interrupt (ACMP2) bit.

43 CMP3 Analog comparator 3 COMPEDGE - rising, falling, or both edges can set the
interrupt (ACMP3) bit.

44 QEI QEl interrupt See Table 321.

45 RTC_ALARM RTC alarm interrupt ALARM1HZ. See Table 272.

46 RTC_WAKE RTC wake-up interrupt WAKEHIRES. See Table 272.

2.4 Register description

UM10736

The NVIC registers are located on the ARM private peripheral bus.
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Table 3.  Register overview: NVIC (base address 0xE000 E000)
Name Access Address Description Reset Reference
offset value
ISERO R/W 0x100 Interrupt Set Enable Register 0. This register allows enabling 0 Table 4
interrupts and reading back the interrupt enables for specific
peripheral functions.
ISER1 R/W 0x104 Interrupt Set Enable Register 1. Table 5
ICERO R/W 0x180 Interrupt Clear Enable Register 0. This register allows disabling 0 Table 6
interrupts and reading back the interrupt enables for specific
peripheral functions.
ICER1 R/W 0x184 Interrupt Clear Enable Register 1. Table 7
ISPRO R/W 0x200 Interrupt Set Pending Register 0. This register allows changing the 0 Table 8
interrupt state to pending and reading back the interrupt pending
state for specific peripheral functions.
ISPR1 R/W 0x204 Interrupt Set Pending Register 1. Table 9
ICPRO R/W 0x280 Interrupt Clear Pending Register 0. This register allows changing the Table 10
interrupt state to not pending and reading back the interrupt pending
state for specific peripheral functions.
ICPR1 R/W 0x284 Interrupt Clear Pending Register 1. Table 11
IABRO R 0x300 Interrupt Active Bit Register 0. This register allows reading the Table 12
current interrupt active state for specific peripheral functions.
IABR1 R 0x304 Interrupt Active Bit Register 1. Table 13
IPRO R/W 0x400 Interrupt Priority Registers 0. This register allows assigning a priority Table 14
to each interrupt. This register contains the 3-bit priority fields for
interrupts 0 to 3.
IPR1 R/W 0x404 Interrupt Priority Registers 1 This register allows assigning a priority 0 Table 15
to each interrupt. This register contains the 3-bit priority fields for
interrupts 4to 7.
IPR2 R/W 0x408 Interrupt Priority Registers 2. This register allows assigning a priority 0 Table 16
to each interrupt. This register contains the 3-bit priority fields for
interrupts 8 to 11.
IPR3 R/W 0x40C Interrupt Priority Registers 3. This register allows assigning a priority 0 Table 17
to each interrupt. This register contains the 3-bit priority fields for
interrupts 12 to 15.
IPR4 R/W 0x410 Interrupt Priority Registers 4. This register allows assigning a priority 0 Table 18
to each interrupt. This register contains the 3-bit priority fields for
interrupts 16 to 19.
IPR5 R/W 0x414 Interrupt Priority Registers 5. This register allows assigning a priority 0 Table 19
to each interrupt. This register contains the 3-bit priority fields for
interrupts 20 to 23.
IPR6 R/W 0x418 Interrupt Priority Registers 6. This register allows assigning a priority 0 Table 20
to each interrupt. This register contains the 3-bit priority fields for
interrupts 24 to 27.
IPR7 R/W 0x41C Interrupt Priority Registers 7. This register allows assigning a priority 0 Table 21
to each interrupt. This register contains the 3-bit priority fields for
interrupts 28 to 31.
IPR8 R/W 0x420 Interrupt Priority Registers 8. This register allows assigning a priority 0 Table 22

UM10736

to each interrupt. This register contains the 3-bit priority fields for
interrupts 32 to 35.
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Table 3.

Chapter 2: LPC15xx Nested Vectored Interrupt Controller (NVIC)

Register overview: NVIC (base address OxE000 EOOO) ...continued

Name Access Address Description

Reset Reference

offset value

IPR9 R/W 0x424 Interrupt Priority Registers 9. This register allows assigning a priority 0 Table 23
to each interrupt. This register contains the 3-bit priority fields for
interrupts 36 to 39.

IPR10 R/W 0x428 Interrupt Priority Registers 10. This register allows assigning a priority 0 Table 24
to each interrupt. This register contains the 3-bit priority fields for
interrupts 40 to 43.

IPR11 R/W 0x42C Interrupt Priority Registers 11. This register allows assigning a priority 0 Table 25
to each interrupt. This register contains the 3-bit priority fields for
interrupts 44 to 46.

STIR W 0xF00 Software Trigger Interrupt Register. This register allows softwareto 0 Table 26
generate an interrupt.

2.4.1 Interrupt Set Enable Register O register

UM10736

The ISERO register allows to enable peripheral interrupts or to read the enabled state of

those interrupts. Disable interrupts through the ICERO.
The bit description is as follows for all bits in this register:

Write — Writing 0 has no effect, writing 1 enables the interrupt.

Read — 0 indicates that the interrupt is disabled, 1 indicates that the interrupt is enabled.

Table 4. Interrupt Set Enable Register O register (ISERO, address OxEO00 E100) bit
description

Bit Symbol Description Reset value
0 ISE_WDT Interrupt enable. 0
1 ISE_BOD Interrupt enable. 0
2 ISE_FLASH Interrupt enable. 0
3 ISE_EE Interrupt enable. 0
4 ISE_DMA Interrupt enable. 0
5 ISE_GINTO Interrupt enable. 0
6 ISE_GINT1 Interrupt enable. 0
7 ISE_PIN_INTO Interrupt enable. 0
8 ISE_PIN_INT1 Interrupt enable. 0
9 ISE_PIN_INT2 Interrupt enable. 0
10 ISE_PIN_INT3 Interrupt enable. 0
11 ISE_PIN_INT4 Interrupt enable. 0
12 ISE_PIN_INT5 Interrupt enable. 0
13 ISE_PIN_INT6 Interrupt enable. 0
14 ISE_PIN_INT7 Interrupt enable. 0
15 ISE_RIT Interrupt enable. 0
16 ISE_SCTO Interrupt enable. 0
17 ISE_SCT1 Interrupt enable. 0
18 ISE_SCT2 Interrupt enable. 0
19 ISE_SCT3 Interrupt enable. 0
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Table 4. Interrupt Set Enable Register O register (ISERO, address OxEO00 E100) bit
description ...continued

Bit Symbol Description Reset value
20 ISE_MRT Interrupt enable. 0

21 ISE_UARTO Interrupt enable. 0

22 ISE_UART1 Interrupt enable. 0

23 ISE_UART2 Interrupt enable. 0

24 ISE_I2CO Interrupt enable. 0

25 ISE_SPIO Interrupt enable. 0

26 ISE_SPI1 Interrupt enable. 0

27 ISE_CCANO Interrupt enable. 0

28 ISE_USB Interrupt enable. 0

29 ISE_USB_FIQ Interrupt enable. 0

30 ISE_USB_WAKEKUP Interrupt enable. 0

31 ISE_ADCO_SEQA Interrupt enable. 0

2.4.2 Interrupt Set Enable Register 1 register

The ISERL1 register allows to enable peripheral interrupts or to read the enabled state of
those interrupts. Disable interrupts through the ICERL.

The bit description is as follows for all bits in this register:

Write — Writing 0 has no effect, writing 1 enables the interrupt.
Read — 0 indicates that the interrupt is disabled, 1 indicates that the interrupt is enabled.

UM10736

Table 5. Interrupt Set Enable Register 1 register (ISER1, address OxEO00 E104) bit
description

Bit Symbol Description Reset value
0 ISE_ADCO_SEQB Interrupt enable. 0

1 ISE_ADCO_THCMP Interrupt enable. 0

2 ISE_ADCO_OVR Interrupt enable. 0

3 ISE_ADC1_SEQA Interrupt enable. 0

4 ISE_ADC1_SEQB Interrupt enable. 0

5 ISE_ADC1 THCMP Interrupt enable. 0

6 ISE_ADC1_OVR Interrupt enable. 0

7 ISE_DAC Interrupt enable. 0

8 ISE_ACMPO Interrupt enable. 0

9 ISE_ACMP1 Interrupt enable. 0

10 ISE_ACMP2 Interrupt enable. 0

11 ISE_ACMP3 Interrupt enable. 0

12 ISE_QEI Interrupt enable. 0

13 ISE_RTC_ALARM Interrupt enable. 0

14 ISE_RTC_WAKE Interrupt enable. 0

31:15 - Reserved 0
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2.4.3

Interrupt clear enable register 0

Chapter 2: LPC15xx Nested Vectored Interrupt Controller (NVIC)

The ICERO register allows disabling the peripheral interrupts, or for reading the enabled

state of those interrupts. Enable interrupts through the ISERO register.
The bit description is as follows for all bits in this register:

Write — Writing 0 has no effect, writing 1 disables the interrupt.

Read — 0 indicates that the interrupt is disabled, 1 indicates that the interrupt is enabled.

Table 6. Interrupt clear enable register 0 (ICERO, address OxE000 E180)
Bit Symbol Description Reset value
0 ICE_WDT Interrupt disable. 0
1 ICE_BOD Interrupt disable. 0
2 ICE_FLASH Interrupt disable. 0
3 ICE_EE Interrupt disable. 0
4 ICE_DMA Interrupt disable. 0
5 ICE_GINTO Interrupt disable. 0
6 ICE_GINT1 Interrupt disable. 0
7 ICE_PIN_INTO Interrupt disable. 0
8 ICE_PIN_INT1 Interrupt disable. 0
9 ICE_PIN_INT2 Interrupt disable. 0
10 ICE_PIN_INT3 Interrupt disable. 0
11 ICE_PIN_INT4 Interrupt disable. 0
12 ICE_PIN_INT5 Interrupt disable. 0
13 ICE_PIN_INT6 Interrupt disable. 0
14 ICE_PIN_INT7 Interrupt disable. 0
15 ICE_RIT Interrupt disable. 0
16 ICE_SCTO Interrupt disable. 0
17 ICE_SCT1 Interrupt disable. 0
18 ICE_SCT2 Interrupt disable. 0
19 ICE_SCT3 Interrupt disable. 0
20 ICE_MRT Interrupt disable. 0
21 ICE_UARTO Interrupt disable. 0
22 ICE_UART1 Interrupt disable. 0
23 ICE_UART2 Interrupt disable. 0
24 ICE_I2CO0 Interrupt disable. 0
25 ICE_SPIO Interrupt disable. 0
26 ICE_SPI1 Interrupt disable. 0
27 ICE_CCANO Interrupt disable. 0
28 ICE_USB Interrupt disable. 0
29 ICE_USB_FIQ Interrupt disable. 0
30 ICE_USB_WAKEKUP Interrupt disable. 0
31 ICE_ADCO_SEQA Interrupt disable. 0
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2.4.5

Interrupt clear enable register 1

Chapter 2: LPC15xx Nested Vectored Interrupt Controller (NVIC)

The ICER1 register allows disabling the peripheral interrupts, or for reading the enabled

state of those interrupts. Enable interrupts through the ISERL1 register.
The bit description is as follows for all bits in this register:

Write — Writing 0 has no effect, writing 1 disables the interrupt.

Read — 0 indicates that the interrupt is disabled, 1 indicates that the interrupt is enabled.

Table 7. Interrupt clear enable registerl (ICER1, address OXEOQ00 E184)
Bit Symbol Description Reset value
0 ICE_ADCO_SEQB Interrupt disable. 0
1 ICE_ADCO_THCMP Interrupt disable. 0
2 ICE_ADCO_OVR Interrupt disable. 0
3 ICE_ADC1_SEQA Interrupt disable. 0
4 ICE_ADC1_SEQB Interrupt disable. 0
5 ICE_ADC1_THCMP Interrupt disable. 0
6 ICE_ADC1_OVR Interrupt disable. 0
7 ICE_DAC Interrupt disable. 0
8 ICE_ACMPO Interrupt disable. 0
9 ICE_ACMP1 Interrupt disable. 0
10 ICE_ACMP2 Interrupt disable. 0
11 ICE_ACMP3 Interrupt disable. 0
12 ICE_QEI Interrupt disable. 0
13 ICE_RTC_ALARM Interrupt disable. 0
14 ICE_RTC_WAKE Interrupt disable. 0
31:15 - Reserved 0

Interrupt Set Pending Register O register

The ISPRO register allows setting the pending state of the peripheral interrupts, or for
reading the pending state of those interrupts. Clear the pending state of interrupts through
the ICPRO registers.

The bit description is as follows for all bits in this register:

Write — Writing 0 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.

Table 8. Interrupt set pending register 0 register (ISPRO, address OXEO00 E200) bit
description

Bit Symbol Description Reset value

0 ISP_WDT Interrupt pending set. 0

1 ISP_BOD Interrupt pending set. 0

2 ISP_FLASH Interrupt pending set. 0

3 ISP_EE Interrupt pending set. 0

4 ISP_DMA Interrupt pending set. 0
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2.4.6

Chapter 2: LPC15xx Nested Vectored Interrupt Controller (NVIC)

Interrupt set pending register 0 register (ISPRO, address OXxEO00 E200) bit

Table 8.
description ...continued

Bit Symbol

5 ISP_GINTO

6 ISP_GINT1

7 ISP_PIN_INTO

8 ISP_PIN_INT1

9 ISP_PIN_INT2

10 ISP_PIN_INT3

11 ISP_PIN_INT4

12 ISP_PIN_INT5

13 ISP_PIN_INT6

14 ISP_PIN_INT?7

15 ISP_RIT

16 ISP_SCTO

17 ISP_SCT1

18 ISP_SCT2

19 ISP_SCT3

20 ISP_MRT

21 ISP_UARTO

22 ISP_UART1

23 ISP_UART2

24 ISP_I2C0O

25 ISP_SPIO

26 ISP_SPI1

27 ISP_CCANO

28 ISP_USB

29 ISP_USB_FIQ
30 ISP_USB_WAKEKUP
31 ISP_ADCO_SEQA

Description

Interrupt pending set.
Interrupt pending set.
Interrupt pending set.
Interrupt pending set.
Interrupt pending set.
Interrupt pending set.
Interrupt pending set.
Interrupt pending set.
Interrupt pending set.
Interrupt pending set.
Interrupt pending set.
Interrupt pending set.
Interrupt pending set.
Interrupt pending set.
Interrupt pending set.
Interrupt pending set.
Interrupt pending set.
Interrupt pending set.
Interrupt pending set.
Interrupt pending set.
Interrupt pending set.
Interrupt pending set.
Interrupt pending set.
Interrupt pending set.
Interrupt pending set.
Interrupt pending set.

Interrupt pending set.

Reset value

O O O O O O O O O O O 0O o o o o o o o o o o o o o o o

Interrupt Set Pending Register 1 register

The ISPR1 register allows setting the pending state of the peripheral interrupts, or for
reading the pending state of those interrupts. Clear the pending state of interrupts through

the ICPRL1 registers.

The bit description is as follows for all bits in this register:

Write — Writing 0 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.
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Chapter 2: LPC15xx Nested Vectored Interrupt Controller (NVIC)

Table 9. Interrupt set pending register 1 register (ISPR1, address OXEO00 E204) bit
description

Bit Symbol Description Reset value
0 ISP_ADCO_SEQB Interrupt pending set. 0

1 ISP_ADCO_THCMP Interrupt pending set. 0

2 ISP_ADCO_OVR Interrupt pending set. 0

3 ISP_ADC1_SEQA Interrupt pending set. 0

4 ISP_ADC1_SEQB Interrupt pending set. 0

5 ISP_ADC1_THCMP Interrupt pending set. 0

6 ISP_ADC1_OVR Interrupt pending set. 0

7 ISP_DAC Interrupt pending set. 0

8 ISP_ACMPO Interrupt pending set. 0

9 ISP_ACMP1 Interrupt pending set. 0

10 ISP_ACMP2 Interrupt pending set. 0

11 ISP_ACMP3 Interrupt pending set. 0

12 ISP_QEI Interrupt pending set. 0

13 ISP_RTC_ALARM Interrupt pending set. 0

14 ISP_RTC_WAKE Interrupt pending set. 0

31:15 - Reserved 0

Interrupt Clear Pending Register O register

The ICPRO register allows clearing the pending state of the peripheral interrupts, or for
reading the pending state of those interrupts. Set the pending state of interrupts through
the ISPRO register.

The bit description is as follows for all bits in this register:

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.

Table 10. Interrupt clear pending register 0 register (ICPRO, address 0xE000 E280) bit
description

Bit Symbol Function Reset value

0 ICP_WDT Interrupt pending clear. 0

1 ICP_BOD Interrupt pending clear. 0

2 ICP_FLASH Interrupt pending clear. 0

3 ICP_EE Interrupt pending clear. 0

4 ICP_DMA Interrupt pending clear. 0

5 ICP_GINTO Interrupt pending clear. 0

6 ICP_GINT1 Interrupt pending clear. 0

7 ICP_PIN_INTO Interrupt pending clear. 0

8 ICP_PIN_INT1 Interrupt pending clear. 0

9 ICP_PIN_INT2 Interrupt pending clear. 0

10 ICP_PIN_INT3 Interrupt pending clear. 0
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Chapter 2: LPC15xx Nested Vectored Interrupt Controller (NVIC)

Table 10. Interrupt clear pending register 0 register (ICPRO, address 0xE000 E280) bit
description ...continued

Bit Symbol Function Reset value
11 ICP_PIN_INT4 Interrupt pending clear. 0
12 ICP_PIN_INT5 Interrupt pending clear. 0
13 ICP_PIN_INT6 Interrupt pending clear. 0
14 ICP_PIN_INT?7 Interrupt pending clear. 0
15 ICP_RIT Interrupt pending clear. 0
16 ICP_SCTO Interrupt pending clear. 0
17 ICP_SCT1 Interrupt pending clear. 0
18 ICP_SCT2 Interrupt pending clear. 0
19 ICP_SCT3 Interrupt pending clear. 0
20 ICP_MRT Interrupt pending clear. 0
21 ICP_UARTO Interrupt pending clear. 0
22 ICP_UART1 Interrupt pending clear. 0
23 ICP_UART2 Interrupt pending clear. 0
24 ICP_I2CO Interrupt pending clear. 0
25 ICP_SPIO Interrupt pending clear. 0
26 ICP_SPI1 Interrupt pending clear. 0
27 ICP_CCANO Interrupt pending clear. 0
28 ICP_USB Interrupt pending clear. 0
29 ICP_USB_FIQ Interrupt pending clear. 0
30 ICP_USB_WAKEKUP Interrupt pending clear. 0
31 ICP_ADCO_SEQA Interrupt pending clear. 0

Interrupt Clear Pending Register 1 register

The ICPRL1 register allows clearing the pending state of the peripheral interrupts, or for
reading the pending state of those interrupts. Set the pending state of interrupts through
the ISPR1 register.

The bit description is as follows for all bits in this register:

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.

Table 11. Interrupt clear pending register 1 register (ICPR1, address OxE000 E284) bit
description

Bit Symbol Function Reset value

0 ICP_ADCO_SEQB Interrupt pending clear. 0

1 ICP_ADCO_THCMP Interrupt pending clear. 0

2 ICP_ADCO_OVR Interrupt pending clear. 0

3 ICP_ADC1_SEQA Interrupt pending clear. 0

4 ICP_ADC1_SEQB Interrupt pending clear. 0

5 ICP_ADC1_THCMP Interrupt pending clear. 0
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Chapter 2: LPC15xx Nested Vectored Interrupt Controller (NVIC)

Table 11. Interrupt clear pending register 1 register (ICPR1, address 0xE000 E284) bit
description ...continued

Bit Symbol Function Reset value
ICP_ADC1_OVR Interrupt pending clear. 0
ICP_DAC Interrupt pending clear. 0
ICP_ACMPO Interrupt pending clear. 0
ICP_ACMP1 Interrupt pending clear. 0

10 ICP_ACMP2 Interrupt pending clear. 0

11 ICP_ACMP3 Interrupt pending clear. 0

12 ICP_QEI Interrupt pending clear. 0

13 ICP_RTC_ALARM Interrupt pending clear. 0

14 ICP_RTC_WAKE Interrupt pending clear. 0

31:15 - Reserved 0

Interrupt Active Bit Register O

The IABRO register is a read-only register that allows reading the active state of the
peripheral interrupts. Use this register to determine which peripherals are asserting an

interrupt to the NVIC and may also be pending if there are enabled.

The bit description is as follows for all bits in this register:

Write — n/a.

Read — 0 indicates that the interrupt is not active, 1 indicates that the interrupt is active.

Table 12. Interrupt Active Bit Register 0 (IABRO, address 0xE000 E300) bit description
Bit Symbol Function Reset value
0 IAB_WDT Interrupt active state. 0
1 IAB_BOD Interrupt active state. 0
2 IAB_FLASH Interrupt active state. 0
3 IAB_EE Interrupt active state. 0
4 IAB_DMA Interrupt active state. 0
5 IAB_GINTO Interrupt active state. 0
6 IAB_GINT1 Interrupt active state. 0
7 IAB_PIN_INTO Interrupt active state. 0
8 IAB_PIN_INT1 Interrupt active state. 0
9 IAB_PIN_INT2 Interrupt active state. 0
10 IAB_PIN_INT3 Interrupt active state. 0
11 IAB_PIN_INT4 Interrupt active state. 0
12 IAB_PIN_INT5 Interrupt active state. 0
13 IAB_PIN_INT6 Interrupt active state. 0
14 IAB_PIN_INT7 Interrupt active state. 0
15 IAB_RIT Interrupt active state. 0
16 IAB_SCTO Interrupt active state. 0
17 IAB_SCT1 Interrupt active state. 0
18 IAB_SCT2 Interrupt active state. 0
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Chapter 2: LPC15xx Nested Vectored Interrupt Controller (NVIC)

Table 12. Interrupt Active Bit Register 0 (IABRO, address OxE000 E300) bit description
Bit Symbol Function Reset value
19 IAB_SCT3 Interrupt active state. 0

20 IAB_MRT Interrupt active state. 0

21 IAB_UARTO Interrupt active state. 0

22 IAB_UART1 Interrupt active state. 0

23 IAB_UART2 Interrupt active state. 0

24 IAB_I2CO Interrupt active state. 0

25 IAB_SPIO Interrupt active state. 0

26 IAB_SPI1 Interrupt active state. 0

27 IAB_CCANO Interrupt active state. 0

28 IAB_USB Interrupt active state. 0

29 IAB_USB_FIQ Interrupt active state. 0

30 IAB_USB_WAKEKUP Interrupt active state. 0

31 IAB_ADCO_SEQA Interrupt active state. 0

Interrupt Active Bit Register 1

The IABRL1 register is a read-only register that allows reading the active state of the
peripheral interrupts. Use this register to determine which peripherals are asserting an

interrupt to the NVIC and may also be pending if there are enabled.
The bit description is as follows for all bits in this register:

Write — n/a.
Read — 0 indicates that the interrupt is not active, 1 indicates that the interrupt is active.

Table 13. Interrupt Active Bit Register 1 (IABR1, address OxEO00 E304) bit description

UM10736

Bit Symbol Function Reset value
0 IAB_ADCO_SEQB Interrupt active state. 0
1 IAB_ADCO_THCMP Interrupt active state. 0
2 IAB_ADCO_OVR Interrupt active state. 0
3 IAB_ADC1_SEQA Interrupt active state. 0
4 IAB_ADC1_SEQB Interrupt active state. 0
5 IAB_ADC1_THCMP Interrupt active state. 0
6 IAB_ADC1_OVR Interrupt active state. 0
7 IAB_DAC Interrupt active state. 0
8 IAB_ACMPO Interrupt active state. 0
9 IAB_ACMP1 Interrupt active state. 0
10 IAB_ACMP2 Interrupt active state. 0
11 IAB_ACMP3 Interrupt active state. 0
12 IAB_QEI Interrupt active state. 0
13 IAB_RTC_ALARM Interrupt active state. 0
14 IAB_RTC_WAKE Interrupt active state. 0
31:15 - Reserved 0
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2.4.13

Chapter 2: LPC15xx Nested Vectored Interrupt Controller (NVIC)

Interrupt Priority Register 0

The IPRO register controls the priority of four peripheral interrupts. Each interrupt can
have one of 8 priorities, where 0 is the highest priority.

Table 14. Interrupt Priority Register 0 (IPRO, address OxE000 E400) bit description

Bit Symbol Description Reset value
4:0 - These bits ignore writes, and read as 0. 0

75 IP_WDT Interrupt Priority. O = highest priority. 7 = lowest priority. 0

12:.8 - These bits ignore writes, and read as 0. 0

15:13 IP_BOD Interrupt Priority. 0 = highest priority. 7 = lowest priority. 0

20:16 - These bits ignore writes, and read as O. 0

23:21 IP_FLASH Interrupt Priority. O = highest priority. 7 = lowest priority. 0

28:24 - These bits ignore writes, and read as 0. 0

31:29 IP_EE Interrupt Priority. O = highest priority. 7 = lowest priority. 0

Interrupt Priority Register 1

The IPRO register controls the priority of four peripheral interrupts. Each interrupt can
have one of 8 priorities, where 0 is the highest priority.

Table 15. Interrupt Priority Register 1 (IPR1, address OxE0Q00 E404) bit description

Bit Symbol Description Reset value
4:0 - These bits ignore writes, and read as O. 0

75 IP_DMA Interrupt Priority. 0 = highest priority. 7 = lowest priority. 0

12:.8 - These bits ignore writes, and read as 0. 0

15:13 IP_GINTO Interrupt Priority. O = highest priority. 7 = lowest priority. 0

20:16 - These bits ignore writes, and read as O. 0

23:21 IP_GINT1 Interrupt Priority. 0 = highest priority. 7 = lowest priority. 0

28:24 - These bits ignore writes, and read as 0. 0

31:29 IP_PIN_INTO Interrupt Priority. O = highest priority. 7 = lowest priority. 0

Interrupt Priority Register 2

The IPRO register controls the priority of four peripheral interrupts. Each interrupt can
have one of 8 priorities, where 0 is the highest priority.

Table 16. Interrupt Priority Register 2 (IPR2, address OxE000 E408) bit description

Bit Symbol Description Reset value
4:0 - These bits ignore writes, and read as 0. 0

75 IP_PIN_INT1 Interrupt Priority. O = highest priority. 7 = lowest priority. 0

12:.8 - These bits ignore writes, and read as 0. 0

15:13 IP_PIN_INT2 Interrupt Priority. O = highest priority. 7 = lowest priority. 0

20:16 - These bits ignore writes, and read as O. 0

23:21 IP_PIN_INT3 Interrupt Priority. O = highest priority. 7 = lowest priority. 0

28:24 - These bits ignore writes, and read as O. 0

31:29 IP_PIN_INT4 Interrupt Priority. O = highest priority. 7 = lowest priority. 0
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Interrupt Priority Register 3

The IPR3 register controls the priority of four peripheral interrupts. Each interrupt can
have one of 8 priorities, where 0 is the highest priority.

Table 17. Interrupt Priority Register 3 (IPR3, address 0xE000 E40C) bit description

Bit Symbol Description Reset value
4:0 - These bits ignore writes, and read as O. 0

75 IP_PIN_INT5 Interrupt Priority. O = highest priority. 7 = lowest priority. 0

12:.8 - These bits ignore writes, and read as 0. 0

15:13 IP_PIN_INT6 Interrupt Priority. O = highest priority. 7 = lowest priority. 0

20:16 - These bits ignore writes, and read as O. 0

23:21 IP_PIN_INT7 Interrupt Priority. O = highest priority. 7 = lowest priority. 0

28:24 - These bits ignore writes, and read as 0. 0

31:29 IP_RIT Interrupt Priority. O = highest priority. 7 = lowest priority. 0

Interrupt Priority Register 4

The IPRA4 register controls the priority of four peripheral interrupts. Each interrupt can
have one of 8 priorities, where 0 is the highest priority.

Table 18. Interrupt Priority Register 4 (IPR4, address OxE000 E410) bit description

Bit Symbol Description Reset value
4:0 - These bits ignore writes, and read as O. 0

75 IP_SCTO Interrupt Priority. O = highest priority. 7 = lowest priority. 0

12:.8 - These bits ignore writes, and read as 0. 0

15:13 IP_SCT1 Interrupt Priority. 0 = highest priority. 7 = lowest priority. 0

20:16 - These bits ignore writes, and read as O. 0

23:21 IP_SCT2 Interrupt Priority. O = highest priority. 7 = lowest priority. 0

28:24 - These bits ignore writes, and read as 0. 0

31:29 IP_SCT3 Interrupt Priority. O = highest priority. 7 = lowest priority. O

Interrupt Priority Register 5

The IPRS5 register controls the priority of four peripheral interrupts. Each interrupt can
have one of 8 priorities, where 0 is the highest priority.

Table 19. Interrupt Priority Register 5 (IPR5, address OxE0Q00 E414) bit description

Bit Symbol Description Reset value
4:0 - These bits ignore writes, and read as O. 0

75 IP_MRT Interrupt Priority. O = highest priority. 7 = lowest priority. 0

12:.8 - These bits ignore writes, and read as 0. 0

15:13 IP_UARTO Interrupt Priority. O = highest priority. 7 = lowest priority. 0

20:16 - These bits ignore writes, and read as O. 0

23:21 IP_UART1 Interrupt Priority. O = highest priority. 7 = lowest priority. 0

28:24 - These bits ignore writes, and read as O. 0

31:29 IP_UART2 Interrupt Priority. O = highest priority. 7 = lowest priority. 0
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Interrupt Priority Register 6

The IPRG6 register controls the priority of four peripheral interrupts. Each interrupt can
have one of 8 priorities, where 0 is the highest priority.

Table 20. Interrupt Priority Register 6 (IPR6, address OxE0Q00 E418) bit description

Bit Symbol Description Reset value
4:0 - These bits ignore writes, and read as 0. 0

75 IP_I2CO Interrupt Priority. O = highest priority. 7 = lowest priority. 0

12:.8 - These bits ignore writes, and read as 0. 0

15:13 IP_SPIO Interrupt Priority. O = highest priority. 7 = lowest priority. 0

20:16 - These bits ignore writes, and read as O. 0

23:21 IP_SPI1 Interrupt Priority. O = highest priority. 7 = lowest priority. 0

28:24 - These bits ignore writes, and read as 0. 0

31:29 IP_C_CANO Interrupt Priority. O = highest priority. 7 = lowest priority. 0

Interrupt Priority Register 7

The IPRY7 register controls the priority of four peripheral interrupts. Each interrupt can
have one of 8 priorities, where 0 is the highest priority.

Table 21. Interrupt Priority Register 7 (IPR7, address OxE0Q00 E41C) bit description

Bit Symbol Description Reset value
4:0 - These bits ignore writes, and read as O. 0

75 IP_USB Interrupt Priority. O = highest priority. 7 = lowest priority. 0

12:.8 - These bits ignore writes, and read as 0. 0

15:13 IP_USB_FIQ Interrupt Priority. O = highest priority. 7 = lowest priority. 0

20:16 - These bits ignore writes, and read as O. 0

23:21 IP_WAKEUP Interrupt Priority. O = highest priority. 7 = lowest priority. 0

28:24 - These bits ignore writes, and read as 0. 0

31:29 IP_ADCO_SEQA Interrupt Priority. O = highest priority. 7 = lowest priority. 0

Interrupt Priority Register 8

The IPR8 register controls the priority of four peripheral interrupts. Each interrupt can
have one of 8 priorities, where 0 is the highest priority.

Table 22. Interrupt Priority Register 8 (IPR8, address 0xE000 E420) bit description

Bit Symbol Description Reset value
4:0 - These bits ignore writes, and read as 0. 0

75 IP_ADCO_SEQB Interrupt Priority. 0 = highest priority. 7 = lowest priority. 0

12:.8 - These bits ignore writes, and read as 0. 0

15:13 IP_ADCO_THCMP Interrupt Priority. O = highest priority. 7 = lowest priority. 0

20:16 - These bits ignore writes, and read as 0. 0

23:21 IP_ADCO_OVR Interrupt Priority. O = highest priority. 7 = lowest priority. 0

28:24 - These bits ignore writes, and read as 0. 0

31:29 IP_ADC1_SEQA Interrupt Priority. O = highest priority. 7 = lowest priority. 0
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Interrupt Priority Register 9

The IPR9 register controls the priority of four peripheral interrupts. Each interrupt can
have one of 8 priorities, where 0 is the highest priority.

Table 23. Interrupt Priority Register 9 (IPR9, address OxE0Q00 E424) bit description

Bit Symbol Description Reset value
4:0 - These bits ignore writes, and read as 0. 0

75 IP_ADC1_SEQB Interrupt Priority. O = highest priority. 7 = lowest priority. 0

12:.8 - These bits ignore writes, and read as 0. 0

15:13 IP_ADC1_THCMP Interrupt Priority. O = highest priority. 7 = lowest priority. 0

20:16 - These bits ignore writes, and read as 0. 0

23:21 IP_ADC1_OVR Interrupt Priority. O = highest priority. 7 = lowest priority. 0

28:24 - These bits ignore writes, and read as 0. 0

31:29 IP_DAC Interrupt Priority. O = highest priority. 7 = lowest priority. 0

Interrupt Priority Register 10

The IPR10 register controls the priority of four peripheral interrupts. Each interrupt can
have one of 8 priorities, where 0 is the highest priority.

Table 24. Interrupt Priority Register 10 (IPR10, address 0XxEO00 E428) bit description

Bit Symbol Description Reset value
4:0 - These bits ignore writes, and read as 0. 0

75 IP_ACMPO Interrupt Priority. O = highest priority. 7 = lowest priority. 0

12:.8 - These bits ignore writes, and read as 0. 0

15:13 IP_ACMP1 Interrupt Priority. O = highest priority. 7 = lowest priority. 0

20:16 - These bits ignore writes, and read as 0. 0

23:21 IP_ACMP2 Interrupt Priority. O = highest priority. 7 = lowest priority. 0

28:24 - These bits ignore writes, and read as 0. 0

31:29 IP_ACMP3 Interrupt Priority. O = highest priority. 7 = lowest priority. 0

Interrupt Priority Register 11

The IPR11 register controls the priority of four peripheral interrupts. Each interrupt can
have one of 8 priorities, where 0 is the highest priority.

Table 25. Interrupt Priority Register 11 (IPR11, address OXEOOO0 E42C) bit description

Bit Symbol Description Reset value
4:0 - These bits ignore writes, and read as 0. 0

75 IP_QEI Interrupt Priority. 0 = highest priority. 7 = lowest priority. 0

12:.8 - These bits ignore writes, and read as 0. 0

15:13 IP_RTC_ALARM Interrupt Priority. O = highest priority. 7 = lowest priority. 0

20:16 - These bits ignore writes, and read as 0. 0

23:21 IP_RTC_WAKE Interrupt Priority. O = highest priority. 7 = lowest priority. 0

28:24 - These bits ignore writes, and read as 0. 0

31:29 - Reserved 0
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2.4.23 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 ARM
Cortex-M3 CCR register.

The interrupt number to be programmed in this register is listed in Table 2.

Table 26. Software Trigger Interrupt Register (STIR, address OXEO00 EF00) bit description

Bit Symbol Description

8:0 INTID Writing a value to this field generates an interrupt for the specified the
interrupt number. The range allowed for this part is 0 to 46.

319 - Reserved, user software should not write ones to reserved bits. The
value read from a reserved bit is not defined.
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3.1 How to read this chapter

USB and USB PLL related registers are available only on parts LPC1549/48/47.

3.2 Features

¢ System and bus configuration.

* Clock select and control.

* 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.

3.3 Basic configuration

UM10736

Configure the SYSCON block as follows:
* The SYSCON uses the CLKOUT, RESET pins which can be configured through the
switch matrix. See Section 3.4. RESET is enabled by default.

* No clock configuration is needed. The clock to the SYSCON block is always enabled.
By default, the SYSCON block is clocked by the IRC.

¢ Target and reference clocks for the frequency measurement function are selected in
the input mux block. See Table 134.

3.3.1 Setup the PLL

The PLL creates a stable output clock at a higher frequency than the input clock. If you
need a main clock with a frequency higher than the 12 MHz IRC clock, use the PLL to
boost the input frequency.
1. Power up the system PLL in the PDRUNCEFG register.
Section 3.6.47 “Power configuration register”

2. Select the PLL input in the SYSPLLCLKSEL register. You have the following input
options:

— IRC: 12 MHz internal oscillator.

— System oscillator: External crystal oscillator using the XTALIN/XTALOUT pins.

Section 3.6.18 “System PLL clock source select register”
3. Configure the PLL M and N dividers.

Section 3.6.40 “System PLL control register”
4. Wait for the PLL to lock by monitoring the PLL lock status.
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Section 3.6.41 “System PLL status register”

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 sourced from the IRC at a fixed clock frequency of 12 MHz or from the PLL.

The divided main clock is called the system clock and clocks the core, the memories, and
the peripherals (register interfaces and peripheral clocks).
1. Select the main clock. You have the following options:
IRC: 12 MHz internal oscillator (default)
System oscillator

Watchdog oscillator

The output of the system PLL
The RTC 32 kHz oscillator

Section 3.6.12 “Main clock source select register A” and Section 3.6.13 “Main clock
source select register B”.

2. Select the divider value for the system clock. A divider value of O disables the system
clock.

Section 3.6.21 “System clock divider register”

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

Section 3.6.22 “System clock control register 0” and Section 3.6.23 “System clock
control register 1”.

Set up the system oscillator using XTALIN and XTALOUT

To use the system oscillator, follow these steps:

1. Connect the XTALIN and XTALOUT pins to an external crystal.

2. In the SYSOSCCTRL register, disable the BYPASS bit and select the oscillator
frequency range according to the desired oscillator output clock. See Table 66
“System oscillator control register (SYSOSCCTRL, address 0x4007 4188) bit

description”.

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 Table 134 “Frequency measure function frequency clock select register
(FREQOMEAS REF, address 0x4001 4160) bit description” and Table 135 “Frequency
measure function target clock select register (FREQMEAS TARGET, address

0x4001 4164) bit description”.
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Details on the accuracy and measurement process are described in Section 3.7.5
“Frequency measure function”.

To start a frequency measurement cycle and read the result, see Table 59 “Frequency
measure function control register (FREQMECTRL, address 0x4007 4120) bit description”.

3.4 Pin description

Table 27. SYSCON pin description

Function Direction Pin Description SWM register Reference
CLKOUT O any CLKOUT clock output. PINASSIGN13 Table 120
XTALIN | XTALIN Input to the system oscillator. n/a -
XTALOUT O XTALOUT Output from the system oscillator. n/a -

RESET | @/PIOO_Zl External reset input PINENABLE1 Table 124

3.5 General description

3.5.1 Clock generation

The system control block facilitates the clock generation. Except for the peripheral clocks
(SYSTICK clock, fractional baud rate generator clock, glitch filter clock, ARM trace clock),
the clocks to the core and peripherals run at the same frequency. The maximum clock
frequency is 72 MHz. See Figure 3.

The low-power watchdog oscillator provides a fixed 503 kHz clock. The accuracy of this
clock is limited to +/- 40 % over temperature and processing. To determine the actual
watchdog oscillator output, use the frequency measure block. See Section 3.3.4.

The part contains three identical PLLs. The system PLL produces the clock for the core
and peripherals. Two additional PLLs can create independent clocks for the USB and the
SCT. The output of all three PLLs can be monitored through the CLKOUT pin.

You can select the output of any of the three PLLs to derive an asynchronous ADC
sampling clock. See also Section 28.3.
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IRC
system oscillator

watchdog oscillator ——— CPU, system control,

PMU
(mai cloc seleat ) _ [svsremcrook | systemclock |
main clock DIVIDER ’_D—v memories,
RTC oscillator peripheral clocks

32 kHz SYSAHBCLKCTRLN
(AHB clock enable)

MAINCLKSELB
(main clock select B)

IRC SYSTICK PERIPHERAL |, ARM core
SYSTEM PLL CLOCK DIVIDER SYSTICK
system oscillator
USART PERIPHERAL FRACTIONAL RATE L+ USART[:0]
CLOCK DIVIDER GENERATOR ’
SYSPLLCLKSEL
(system PLL clock select)
IOCONCLKDIV |, IOCON digital
CLOCK DIVIDER glitch filter
ARM TRACE CLOCK
CLOCKDIVIDER |~ ARMtrace
IRC —
system oscillator —
IRC USB 48 MHz CLOCK | | USB
USB PLL DIVIDER
system oscillator
USBPLLCLKSEL USBCLKSEL
(USB PLL clock select) (USB clock select)
IRC
SCT PLL SCT
system oscillator
SCTPLLCLKSEL iRC
ASYNC ADC CLOCK
ADC
(SCT PLL clock select) DIVIDER —
ADCASYNCCLKSEL
(clock select)
IRC —
system oscillator —
watchdog oscillator —
CLKOUTSELA
(CLKOUT clock select A)
CLKOUT PIN CLOCK .
DIVIDER — CLKOUT pin
RTC oscillator 32 kHz
CLKOUTSELB
(CLKOUT clock select B)
watchdog oscillator > \WWDT
aaa-010875
Fig 3. Clock generation
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All system control block registers reside on word address boundaries. Details of the

registers appear in the description of each function.

All address offsets not shown in Table 28 are reserved and should not be written to. The
reset value after boot shows the reset value seen when the boot loader executes but does
not enter ISP mode, that is the flash contains valid user code.

Table 28. Register overview: System configuration (base address 0x4007 4000)
Name Access Offset Description Reset Reset Reference
value value
after boot
SYSMEMREMAP R/W 0x000 System memory remap 0x0 0x2 Table 29
- - 0x004 Reserved - - -
- - 0x008 Reserved - - -
AHBBUFENO R/W 0x00C AHB-to-APB bridge 0 write buffering
control
AHBBUFEN1 R/W 0x010 AHB-to-APB bridge 1 write buffering
control
SYSTCKCAL R/W 0x014 System tick counter calibration 0x0 0x0 Table 32
- R/W 0x018 Reserved - - -
NMISRC R/W 0x01C NMI Source Control 0x0 0x0 Table 33
- - 0x020 - Reserved - - -
0x03C
SYSRSTSTAT R/W 0x040 System reset status register 0x0 0x0 Table 34
PRESETCTRLO R/W 0x044 Peripheral reset control 0 0x0 0x0 Table 35
PRESETCTRL1 R/W 0x048 Peripheral reset control 1 0x0 0x0 Table 36
PIOPORCAPO R 0x04C POR captured PIO status 0 user user Table 37
dependent dependent
PIOPORCAP1 R 0x050 POR captured PIO status 1 user user Table 38
dependent dependent
PIOPORCAP2 R 0x054 POR captured PIO status 2 user user Table 39
dependent dependent
- - 0x058 - Reserved - - -
0x07C
MAINCLKSELA R/W 0x080 Main clock source select A 0x0 0x0 Table 40
MAINCLKSELB R/W 0x084 Main clock source select B 0x0 0x0 Table 41
USBCLKSEL R/W 0x088 USB clock source select 0x0 0x0 Table 42
ADCASYNCCLKSEL R/W 0x08C ADC asynchronous clock source 0x0 0x0 Table 43
select
- R/W 0x090 Reserved - - -
CLKOUTSELA R/W 0x094 CLKOUT clock source select A 0x0 0x0 Table 44
CLKOUTSELB R/W 0x098 CLKOUT clock source select B 0x0 0x0 Table 45
- R/W 0x09C Reserved - - -
SYSPLLCLKSEL R/W 0x0A0 System PLL clock source select 0x0 0x0 Table 46
USBPLLCLKSEL R/W 0x0A4 USB PLL clock source select 0x0 0x0 Table 47
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Table 28. Register overview: System configuration (base address 0x4007 4000) ...continued
Name Access Offset Description Reset Reset Reference
value value
after boot
SCTPLLCLKSEL R/W 0x0A8 SCT PLL clock source select 0x0 0x0 Table 48
- - O0x0AC - Reserved - - -
0x0BC
SYSAHBCLKDIV R/W 0x0CO0 System clock divider 0x1 0x1 Table 49
SYSAHBCLKCTRLO R/W 0x0C4 System clock control O 0x1 0x19B Table 50
SYSAHBCLKCTRL1 R/W 0x0C8 System clock control 1 0x0 0x0 Table 51
SYSTICKCLKDIV R/W 0x0CC SYSTICK clock divider 0x0 0x0 Table 52
UARTCLKDIV R/W 0x0DO0 USART clock divider. Clock divider ~ 0x0 0x0 Table 53
for the USART fractional baud rate
generator.
IOCONCLKDIV R/W 0x0D4 Peripheral clock to the IOCON block 0x0 0x0 Table 54
for programmable glitch filter
TRACECLKDIV R/W 0x0D8 ARM trace clock divider 0x0 0x0 Table 55
- - 0x0DC - Reserved - - -
OxOES8
USBCLKDIV R/W Ox0EC USB clock divider 0x0 0x0 Table 56
ADCASYNCCLKDIV R/W O0x0F0 Asynchronous ADC clock divider 0x0 0x0 Table 57
- - O0xOF4 Reserved - - -
CLKOUTDIV R/W O0xO0F8 CLKOUT clock divider 0x0 0x0 Table 58
- - OxOFC - Reserved - - -
0x11C
FREQMECTRL R/W 0x120 Frequency measure register 0x0 0x0 Table 59
FLASHCFG R/W 0x124 Flash waitstates configuration - 0x201A Table 60
register
FRGCTRL R/W 0x128 USART fractional baud rate OxXFF OxXFF Table 61
generator control
USBCLKCTRL R/W 0x12C USB clock control 0x0 0x0 Table 62
USBCLKST R/W 0x130 USB clock status 0x1 0x1 Table 63
- - 0x134 - Reserved
0x17C
BODCTRL R/W 0x180 Brown-Out Detect 0x0 0x0 Table 64
IRCCTRL R/W 0x184 IRC trim value part part Table 65
dependent dependent
SYSOSCCTRL R/W 0x188 System oscillator control 0x0 0x0 Table 66
- - 0x18C Reserved - - -
RTCOSCCTRL 0x190 RTC oscillator 32 kHz output control  0x1 0x1 Table 67
- - 0x194 Reserved - - -
SYSPLLCTRL R/W 0x198 System PLL control 0x0 0x0 Table 68
SYSPLLSTAT R 0x19C System PLL status 0x0 0x0 Table 69
USBPLLCTRL R/W 0x1A0 USB PLL control 0x0 0x0 Table 70
USBPLLSTAT R 0x1A4 USB PLL status 0x0 0x0 Table 71
SCTPLLCTRL R/W 0x1A8 SCT PLL control 0x0 0x0 Table 72
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Table 28. Register overview: System configuration (base address 0x4007 4000) ...continued
Name Access Offset Description Reset Reset Reference
value value
after boot
SCTPLLSTAT R 0x1AC SCT PLL status 0x0 0x0 Table 73
- - 0x1BO - Reserved - - -
Ox1FC
- - 0x200 Reserved - - -
PDAWAKECFG R/W 0x204 Power-down states for wake-up from OxFFFF OXFFFF Table 74
deep-sleep FFOO0 FEOO
PDRUNCFG R/W 0x208 Power configuration register OXFFFF OXFFFF Table 75
FFO0O0 FEQOO
- - 0x20C - - - - -
0x214
STARTERPO R/W 0x218 Start logic 0 wake-up enable register 0x0 0x0 Table 76
STARTERP1 R/W 0x21C Start logic 1 wake-up enable register 0x0 0x0 Table 77
- - 0x220 - Reserved - - -
0x3FO0
JTAG_IDCODE R 0x3F4 JTAG ID code register 0x1906 0x19D6 Table 78
Cco02B C02B
DEVICE_IDO R 0x3F8 Part ID register part part Table 79
dependent dependent
DEVICE_ID1 R 0x3FC Boot ROM and die revision register ~ 0x0841 0x0841 Table 80
9D6C 9D6C

3.6.1

UM10736

System memory remap register

The system memory remap register selects whether the exception vectors are read from
boot ROM, flash, or SRAM. By default, the flash memory is mapped to address 0x0000
0000. When the MAP bits in the SYSMEMREMAP register are set to 0x0 or 0x1, the boot
ROM or RAM respectively are mapped to the bottom 512 bytes of the memory map

(addresses 0x0000 0000 to 0x0000 0200).

If the flash contains valid user code, the boot loader sets the MAP bits to 0x2. In ISP
mode, the MAP bits are set to 0x0.

Table 29. System memory remap register (SYSMEMREMAP, address 0x4007 4000) bit
description
Bit Symbol Value Description Reset
value
1:0 MAP System memory remap. Value 0x3 is reserved. 0x2
0x0 Boot Loader Mode. Interrupt vectors are re-mapped to Boot
ROM.
Oox1 User RAM Mode. Interrupt vectors are re-mapped to Static
RAM.
0x2 User Flash Mode. Interrupt vectors are not re-mapped and
reside in Flash.
31:2 - - Reserved -
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3.6.2 AHB-to-APB bridge 0 write buffering control register

This register controls the buffering of write transactions between the AHB and each APB
peripheral individually across the AHB-to-APB bridge 0.

When write buffering is disabled, it takes four cycles on the AHB to finish a write
transaction from the AHB side to the APB peripheral as three waitstates are inserted in
each transaction.

When the write buffering is enabled, the following two situations can occur:

1. If there is no outstanding transaction on the bus bridge, a write transaction from the
AHB master finishes in one cycle (no waitstates are inserted). The write data is
queued in the bridge’s buffer register, and the bridge continues to handle the write
transaction to the APB peripheral while the AHB is ready to take another transaction
(read or write).

2. If there is an outstanding transaction from a previous read or write by any of the AHB
masters, a write from the AHB is held by inserting waitstates until the write buffer is
available for the latest request.

Remark: Buffering is available for write transactions only. Read transactions between the
APB and the AHB always take four cycles regardless of the buffer setting.

Table 30. AHB-to-APB bridge 0 write buffering control register (AHBBUFENO, address
0x4007 400C) bit description

Bit Symbol Value  Description Reset
value
0 ADCO_BUF ADC AHB-APB write buffering 0
0 Disabled.
Enabled.
1 DAC_BUF DAC AHB-APB write buffering 0
0 Disabled.
Enabled.
2 ACMP_BUF ACMP AHB-APB write buffering 0
0 Disabled.
Enabled.
4:3 - Reserved.
5 INPUTMUX_BUF INPUT MUX AHB-APB write buffering
0 Disabled.
Enabled.
9:6 - Reserved.
10 RTC_BUF RTC AHB-APB write buffering
0 Disabled.
Enabled.
11 WWDT_BUF WWDT AHB-APB write buffering 0
0 Disabled.
Enabled.
1312 - Reserved. 0
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Table 30. AHB-to-APB bridge 0 write buffering control register (AHBBUFENO, address
0x4007 400C) bit description

Bit Symbol Value  Description Reset
value

14 SWM_BUF SWM AHB-APB write buffering 0
0 Disabled.
Enabled.
15 PMU_BUF PMU AHB-APB write buffering 0
0 Disabled.
Enabled.
16 UARTO_BUF USARTO AHB-APB write buffering 0
0 Disabled.
Enabled.
17 UART1_BUF USART1 AHB-APB write buffering 0
0 Disabled.
Enabled.
18 SPI0_BUF SPI10 AHB-APB write buffering 0
0 Disabled.
Enabled.
19 SPI1_BUF SPI1 AHB-APB write buffering 0
0 Disabled.
Enabled.
20 12C0_BUF 12C0 AHB-APB write buffering 0
0 Disabled.
Enabled.
21 - Reserved.
22 QEI_BUF QEI AHB-APB write buffering
0 Disabled.
Enabled.
28:23 - Reserved.
29 SYSCON_BUF SYSCON AHB-APB write buffering
0 Disabled.
Enabled.
31:30 - Reserved. 0

3.6.3 AHB-to-APB bridge 1 write buffering control register

This register controls the buffering of write transactions between the AHB and each APB
peripheral individually across the AHB-to-APB bridge 1.

When write buffering is disabled, it takes four cycles on the AHB to finish a write
transaction from the AHB side to the APB peripheral as three waitstates are inserted in
each transaction.

When the write buffering is enabled, the following two situations can occur:

UM10736 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2014. All rights reserved.

User manual Rev. 1.1 — 3 March 2014 42 of 759




NXP Semiconductors

UM10736

UM10736

Chapter 3: LPC15xx System configuration (SYSCON)

1. If there is no outstanding transaction on the bus bridge, a write transaction from the
AHB master finishes in one cycle (no waitstates are inserted). The write data is
queued in the bridge’s buffer register, and the bridge continues to handle the write
transaction to the APB peripheral while the AHB is ready to take another transaction
(read or write).

2. If there is an outstanding transaction from a previous read or write by any of the AHB
masters, a write from the AHB is held by inserting waitstates until the write buffer is

available for the latest request.

Remark: Buffering is available for write transactions only. Read transactions between the
APB and the AHB always take four cycles regardless of the buffer setting.

Table 31.

Bit

10

11

12
13

14

15

16

27:17

AHB-to-APB bridge 1 write buffering control register (AHBBUFEN1, address
0x4007 4010) bit description

Symbol

ADC1_BUF

MRT_BUF

PINT_BUF

GINTO_BUF

GINT1_BUF

RIT_BUF

SCTIPU_BUF

FMC_BUF

UART2_BUF

Value

Description

ADC1 AHB-APB write buffering
Disabled.

Enabled.

Reserved.

MRT AHB-APB write buffering
Disabled.

Enabled.

PINT AHB-APB write buffering
Disabled.

Enabled.

GINTO AHB-APB write buffering
Disabled.

Enabled.

GINT1 AHB-APB write buffering
Disabled.

Enabled.

Reserved.

RIT AHB-APB write buffering
Disabled.

Enabled.

SCTIPU AHB-APB write buffering
Disabled.

Enabled.

FMC AHB-APB write buffering
Disabled.

Enabled.

USART2 AHB-APB write buffering
Disabled.

Enabled.

Reserved.
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Table 31. AHB-to-APB bridge 1 write buffering control register (AHBBUFENL1, address
0x4007 4010) bit description

Bit Symbol Value  Description Reset
value
28 CCAN_BUF C_CAN AHB-APB write buffering 0
0 Disabled.
Enabled.
29 - Reserved.
30 IOCON_BUF IOCON AHB-APB write buffering
0 Disabled.
Enabled.
31 EEPROM_BUF EEPROM AHB-APB write buffering 0
0 Disabled.
Enabled.

System tick counter calibration register
This register determines the value of the SYST_CALIB register. See Table 295.

Table 32. System tick timer calibration register (SYSTCKCAL, address 0x4007 4014) bit

description
Bit Symbol Description Reset
value
25:0 CAL System tick timer calibration value 0
31:26 - Reserved -

NMI source selection register

The NMI source selection register selects a peripheral interrupts as source for the NMI
interrupt of the ARM Cortex-M3 core. For a list of all peripheral interrupts and their IRQ
numbers see Table 2. For a description of the NMI functionality, see Ref. 1.

Remark: When you want to change the interrupt source for the NMI, you must first disable
the NMI source by setting bit 31 in this register to 0. Then change the source by updating
the IRQN bits and re-enable the NMI source by setting bit 31 to 1.

Table 33. NMI source selection register (NMISRC, address 0x4007 401C) bit description

Bit Symbol Description Reset
value

5:0 IRQN The IRQ number of the interrupt that acts as the Non-Maskable Interrupt 0
(NMI) if bit 31 is 1.

306 - Reserved -

31 NMIEN Write a 1 to this bit to enable the Non-Maskable Interrupt (NMI) source 0
selected by bits 5:0.

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.
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System reset status 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.

The reset value given in Table 34 applies to the POR reset.

Table 34. System reset status register (SYSRSTSTAT, address 0x4007 4040) bit description

Bit Symbol Value Description Reset
value
0 POR POR reset status 0

No POR detected
POR detected. Writing a one clears this reset.
1 EXTRST External reset status. 0
0 No reset event detected.
Reset detected. Writing a one clears this reset.
2 WDT Status of the Watchdog reset 0
No WDT reset detected
WDT reset detected. Writing a one clears this reset.
3 BOD Status of the Brown-out detect reset 0
0 No BOD reset detected
BOD reset detected. Writing a one clears this reset.
4 SYSRST Status of the software system reset 0
No System reset detected
System reset detected. Writing a one clears this reset.
315 - - Reserved -

Peripheral reset control register O

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.

Table 35. Peripheral reset control register 0 (PRESETCTRLO, address 0x4007 4044) bit

description
Bit Symbol Value  Description Reset
value
6:0 - Reserved. Only write O to these bits. 0
FLASH_RST Flash controller reset control 0
0 Clear flash reset.
Assert flash reset.
- Reserved. Only write O to this bit. -
EEPROM_RST EEPROM controller reset control 0
0 Clear EEPROM reset.
Assert EEPROM reset.
10 - Reserved. Only write O to this bit. 0
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Table 35. Peripheral reset control register 0 (PRESETCTRLO, address 0x4007 4044) bit
description

Bit Symbol Value  Description Reset
value

11 MUX_RST Input mux reset control 0
0 Clear pin mux reset.
Assert pin mux reset.
12 - Reserved. Only write O to this bit.
13 IOCON_RST IOCON reset control
0 Clear IOCON reset.
Assert IOCON reset.
17:14 - Reserved. Only write 0 to this bit.
18 PINT_RST Pin interrupt (PINT) reset control
0 Clear PINT reset.
Assert PINT reset.
19 GINT_RST Grouped interrupt (GINT) reset control 0
0 Clear GINT reset.
Assert GINT reset.
20 DMA_RST DMA reset control 0
0 Clear DMA reset.
Assert DMA reset.
21 CRC_RST CRC generator reset control 0
0 Clear CRC reset.
Assert CRC reset.
26:22 - Reserved. Only write O to these bits.
27 ADCO_RST ADCO reset control
0 Clear ADCO reset.
Assert ADCO reset.
28 ADC1_RST ADC1 reset control 0
0 Clear ADCL1 reset.
Assert ADCL1 reset.
29 - Reserved.Only write 0 to this bit.

30 ACMP_RST Analog Comparator (ACMP) reset control for all
four 4 comparators in the analog comparator
block.

0 Clear ACMP reset.
Assert ACMP reset.
31 - - Reserved -

o

3.6.8 Peripheral reset control register 1

The PRESETCTRLI 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.
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Table 36. Peripheral reset control register 1 (PRESETCTRL1, address 0x4007 4048) bit
description

Bit Symbol Value  Description Reset
value

0 MRT_RST Multi-rate timer (MRT) reset control 0
0 Clear MRT reset.
Assert MRT reset.
1 RIT_RST Repetitive interrupt timer (RIT) reset control 0
0 Clear RIT reset.
Assert RIT reset.
2 SCTO_RST State configurable timer O (SCTO) reset control 0
0 Clear SCTO reset.
Assert SCTO reset.
3 SCT1_RST State configurable timer 1 (SCT1) reset control 0
0 Clear SCT1 reset.
Assert SCT1 reset.
4 SCT2_RST State configurable timer 2 (SCT2) reset control 0
0 Clear SCT2 reset.
Assert SCT2 reset.
5 SCT3_RST State configurable timer 3 (SCT3) reset control 0
0 Clear SCT3 reset.
Assert SCT3 reset.

6 SCTIPU_RST State configurable timer IPU (SCTIPU) reset 0
control

0 Clear SCTIPU reset.
Assert SCTIPU reset.
7 CCAN_RST CCAN reset control 0
0 Clear CCAN reset.
Assert CCAN reset.
- Reserved.Only write O to this bit.
SPIO_RST SPIO0 reset control
0 Clear SPIO reset.
Assert SPIO0 reset.
10 SPI1_RST SPI1 reset control 0
0 Clear SPI1 reset.
Assert SPI1 reset.
12:11 - Reserved.Only write 0 to these bits.
13 12C0_RST 12C0 reset control
0 Clear 12CO reset.
Assert 12CO0 reset.
16:14 - Reserved. Only write 0 to these bits. 0
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Table 36. Peripheral reset control register 1 (PRESETCTRL1, address 0x4007 4048) bit

description
Bit Symbol Value  Description Reset
value
17 UARTO_RST USARTO reset control 0
0 Clear USARTO reset.
Assert USARTO reset.
18 UART1_RST USART1 reset control 0
0 Clear USART1 reset.
Assert USART1 reset.
19 UART2_RST USART2 reset control 0
0 Clear USART?2 reset.
Assert USART?2 reset.
20 - Reserved. Only write 0 to these bits. 0
21 QEI_RST QEIl reset control
0 Clear QEI reset.
Assert QEI reset.
22 - Reserved. Only write 0 to this bit.
23 USB_RST USB reset control
0 Clear USB reset.
Assert USB reset.
27:24 - Reserved. Only write 0 to these bits. 0
28 Reserved
0 Clear PVT reset.
Assert PVT reset.
31:29 - - Reserved. Only write O to these bits. -

POR captured PIO status register 0

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

Table 37. POR captured PIO status register 0 (PIOPORCAPO, address 0x4007 404C) bit

description
Bit Symbol Description Reset value
31:0 PIOSTAT State of PIOO0_31 through PIO0_O at power-on reset Implementation

dependent

POR captured PIO status register 1

The PIOPORCAPL register captures the state of GPIO port 1 at power-on-reset. Each bit
represents the reset state of one GPIO pin. This register is a read-only status register.

Table 38. POR captured PIO status register 1 (PIOPORCAP1, address 0x4007 4050) bit

description
Bit Symbol Description Reset value
31:0 PIOSTAT State of PIO1_31 through PIO1_0 at power-on reset Implementation
dependent
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POR captured PIO status register 2

The PIOPORCAP2 register captures the state of GPIO port 2 at power-on-reset. Each bit
represents the reset state of one GPIO pin. This register is a read-only status register.

Table 39. POR captured PIO status register 2 (PIOPORCAP2, address 0x4007 4054) bit

description
Bit Symbol Description Reset value
11:0 PIOSTAT State of PIO2_11 through PIO2_0 at power-on reset Implementation
dependent
31:12 - Reserved. -

Main clock source select register A

This register selects one of the internal oscillators, IRC, system oscillator, or watchdog
oscillator. The oscillator selected is then one of the inputs to the main clock source select
register B (see Table 41), which selects the clock source for the main clock. All clocks to
the core, memories, and peripherals are derived from the main clock.

Table 40. Main clock source select register A (MAINCLKSELA, address 0x4007 4080) bit

description
Bit Symbol Value Description Reset value
1.0 SEL Clock source for main clock source selector A 0

0x0 IRC Oscillator
0x1 System oscillator
0x2 Watchdog oscillator
0x3 Reserved
31:2 - - Reserved -

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 40), which
selects one of the three internal oscillators, IRC, system oscillator, or watchdog oscillator.

Table 41. Main clock source select register B (MAINCLKSELB, address 0x4007 4084) bit

description
Bit Symbol Value Description Reset value
1.0 SEL Clock source for main clock source selector B. 0

Selects the clock source for the main clock.

0x0 MAINCLKSELA. Clock source selected in
MAINCLKSELA register.

0x1 System PLL input.
0x2 System PLL output.
0x3 RTC oscillator 32 kHz output.
31:2 - - Reserved -
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USB clock source select register

This register selects the clock source for the USB usb_clk. The clock source can be either
the USB PLL output or the main clock, and the clock can be further divided by the
USBCLKDIV register (see Table 56) to obtain a 48 MHz clock.

Table 42. USB clock source select (USBCLKSEL, address 0x4007 4088) bit description

Bit Symbol Value Description Reset
value
1:0 SEL USB clock source. 0x0
0x0 IRC Oscillator
0x1 System oscillator
0x2 USB PLL out
0x3 Main clock
31:2 - Reserved 0x00

ADC asynchronous clock source select register

This register selects an clock source from the IRC or any of the PLL outputs for the 12-bit
ADCs that is asynchronous to the system clock. To use this clock, select the
asynchronous clock mode in the ADC control register.

Table 43. ADC asynchronous clock source select (ADCASYNCCLKSEL, address
0x4007 408C) bit description

Bit Symbol Value Description Reset
value
1:0 SEL ADC clock source. 0x0
0x0 IRC Oscillator
0x1 System PLL output
0x2 USB PLL output
0x3 SCT PLL output
31:2 - Reserved 0x00

CLKOUT clock source select register A

This register pre-selects one of the internal oscillators for the clock sources visible on the
CLKOUT pin. The selection for the CLKOUT clock source is done in the CLKOUT clock
source B register.

Table 44. CLKOUT clock source select register (CLKOUTSELA, address 0x4007 4094) bit

description
Bit Symbol Value Description Reset
value
1:0 SEL CLKOUT clock source 0
0x0 IRC oscillator
0ox1 Crystal oscillator (SYSOSC)
0x2 Watchdog oscillator
0x3 Main clock
312 - - Reserved 0
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CLKOUT clock source select register B

This register selects the clock source visible on the CLKOUT pin. The internal oscillators
are pre-selected in the CLKOUTSELA register (see Table 44).

Table 45. CLKOUT clock source select register (CLKOUTSELB, address 0x4007 4098) bit

description
Bit Symbol Value Description Reset
value

1:0 SEL CLKOUT clock source 0

0x0 CLKOUTSELA. Clock source selected in the CLKOUTSELA

register.

Ox1 USB PLL output.

0x2 SCT PLL output.

0x3 RTC 32 kHz output.
312 - - Reserved 0

System PLL clock source select register

This register selects the clock source for the system PLL.

Table 46. System PLL clock source select register (SYSPLLCLKSEL, address 0x4007 40A0)
bit description

Bit Symbol Value Description Reset
value
1:0 SEL System PLL clock source 0
0x0 IRC

0x1 Crystal Oscillator (SYSOSC)
0x2 Reserved.
0x3 Reserved.
312 - - Reserved -

USB PLL clock source select register
This register selects the clock source for the dedicated USB PLL.

Table 47. USB PLL clock source select (USBPLLCLKSEL, address 0x4007 40A4) bit

description
Bit Symbol Value Description Reset
value
1:0 SEL USB PLL clock source 0x00
0x0 IRC. The USB PLL clock source must be switched to
system oscillator for correct USB operation.
0x1 System oscillator
0x2 Reserved
0x3 Reserved
31:2 - Reserved 0x00
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SCT PLL clock source select register
This register selects the clock source for the dedicated SCT PLL.

Table 48. SCT PLL clock source select (SCTPLLCLKSEL, address 0x4007 40A8) bit

description
Bit Symbol Value Description Reset
value

1:0 SEL SCT PLL clock source 0x00

0x0 IRC

0x1 System oscillator

0x2 Reserved

0x3 Reserved
31:2 - Reserved 0x00

System clock divider register

This register controls how the main clock is divided to provide the system clock to the
core, memories, and the peripherals. The system clock can be shut down completely by
setting the DIV field to zero.

Table 49. System clock divider register (SYSAHBCLKDIV, address 0x4007 40C0) bit
description

Bit Symbol Description Reset
value

7:0 DIV System AHB clock divider values 0x01
0: System clock disabled.
1: Divide by 1.
to
255: Divide by 255.

31:8 - Reserved -

System clock control register 0

The SYSAHBCLKCTRLO 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 ARM
Cortex-M3, the SYSCON block, and the PMU. This clock cannot be disabled.

See Section 1.2.1 for details on the SRAM configuration.
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Table 50. System clock control register 0 (SYSAHBCLKCTRLO, address 0x4007 40C4) bit
description

Bit Symbol Value Description Reset
value

0 SYS This bit is read-only and always reads as 1. It 1
configures the always-on clock for the AHB, the APB
bridges, the Cortex-M3 core clocks, SYSCON, reset
control, SRAMO, and the PMU. Writes to this bit are
ignored.

1 ROM Enables clock for ROM. 1
0 Disable
Enable
- Reserved 0
SRAM1 Enables clock for SRAM1.
0 Disable
Enable
4 SRAM2 Enables clock for SRAM2. 1
0 Disable
Enable
6:5 - Reserved
FLASH Enables clock for flash controller.
0 Disable
Enable
- Reserved
EEPROM Enables clock for EEPROM controller. 0
0 Disable
Enable
10 - Reserved
11 MUX Enables clock for input mux.
0 Disable
Enable
12 SWM Enables clock for switch matrix. 0
0 Disable
Enable
13 IOCON Enables clock for IOCON block. 0
0 Disable
Enable
14 GPIOO0 Enables clock for GPIOO port registers. 0
0 Disable
Enable
15 GPIO1 Enables clock for GPIO1 port registers. 0
0 Disable
Enable
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Table 50. System clock control register 0 (SYSAHBCLKCTRLO, address 0x4007 40C4) bit
description ...continued

Bit Symbol Value Description Reset
value

16 GPIO2 Enables clock for GPIO2 port registers. 0
0 Disable
Enable
17 - Reserved
18 PINT Enables clock for pin interrupt block.
0 Disable
Enable
19 GINT Enables clock for grouped pin interrupt block. 0
0 Disable
Enable
20 DMA Enables clock for DMA. 0
0 Disable
Enable
21 CRC Enables clock for CRC. 0
0 Disable
Enable
22 WWDT Enables clock for WWDT. 0
0 Disable
Enable
23 RTC Enables clock for RTC. 0
0 Disable
Enable
26:24 - Reserved
27 ADCO Enables clock for ADCO register interface.
Disable
Enable
28 ADC1 Enables clock for ADC1 register interface. 0
0 Disable
Enable
29 DAC Enables clock for DAC. 0
0 Disable
Enable

30 ACMP Enables clock to analog comparator block. Thisisthe 0
clock to the register interface for all 4 comparators.

0 Disable
Enable
31 - Reserved 0

3.6.23 System clock control register 1
The SYSAHBCLKCTRL register enables the clocks to individual peripheral blocks.
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System clock control register 1 (SYSAHBCLKCTRL1, address 0x4007 40C8) bit

Bit

10

12:11
13

16:14
17

Symbol

MRT

RIT

SCTO

SCT1

SCT2

SCT3

SCTIPU

CCAN

SPIO

SPI1

12C0

UARTO

Value Description

Enables clock for multi-rate timer.

Disable
Enable

Reset
value

0

Enables clock for repetitive interrupt timer. 0

Disable

Enable

Enables clock for SCTO.
Disable

Enable

Enables clock for SCT1.
Disable

Enable

Enables clock for SCT2.
Disable

Enable

Enables clock for SCT3.
Disable

Enable

Enables clock for SCTIPU.
Disable

Enable

Enables clock for CCAN.
Disable

Enable

Reserved

Enables clock for SPIO.
Disable

Enable

Enables clock for SPI1.
Disable

Enable

Reserved

Enables clock for 12C0.
Disable

Enable

Reserved

Enables clock for USARTO.

Disable
Enable
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Table 51. System clock control register 1 (SYSAHBCLKCTRL1, address 0x4007 40C8) bit
description ...continued

Bit Symbol Value Description Reset
value
18 UART1 Enables clock for USART1. 0
0 Disable
Enable
19 UART2 Enables clock for USART2. 0
0 Disable
Enable
20 - Reserved
21 QEI Enables clock for QEI.
0 Disable
Enable
22 - Reserved
23 usB Enables clock for USB register interface.
Disable
Enable
27:24 - - Reserved -
28 Reserved 0
31:29 - - Reserved -

SYSTICK clock divider register

This register configures the SYSTICK peripheral clock. The SYSTICK timer clock can be
shut down by setting the DIV field to zero.

Table 52. SYSTICK clock divider (SYSTICKCLKDIV, address 0x4007 40CC) bit description

Bit Symbol Description Reset
value
7:0 DIV SYSTICK clock divider values. 0x00
0: Disable SYSTICK timer clock.
1: Divide by 1.
to 255: Divide by 255.
318 - Reserved 0x00

USART clock divider register

This register configures the clock for the fractional baud rate generator and all USARTS.
The UART clock can be disabled by setting the DIV field to zero (this is the default
setting).
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Table 53. USART clock divider register (UARTCLKDIV, address 0x4007 40D0) bit
description

Bit Symbol  Description Reset
value

7:0 DIV USART fractional baud rate generator clock divider values. 0
0: Clock disabled.
1: Divide by 1.
to
255: Divide by 255.

31:.8 - Reserved -

3.6.26 I10OCON glitch filter clock divider register

This register configures the peripheral input clock (IOCONFILTR_PCLK) to the IOCON
programmable glitch filter. The clock can be shut down by setting the DIV bits to 0xO.

Table 54. IOCON glitch filter clock divider register IOCONCLKDIV, address 0x4007 40D4)
bit description

Bit Symbol Description Reset value

7:0 DIV IOCON glitch filter clock divider values 0
0: Disable IOCONFILTR_PCLK.
1: Divide by 1.
to
255: Divide by 255.

31:8 - Reserved 0x00

3.6.27 ARM trace clock divider register

This register configures the ARM trace clock. The ARM trace clock can be shut down by
setting the DIV field to zero.

Table 55. ARM trace clock divider (TRACECLKDIV, address 0x4007 40D8) bit description

Bit Symbol Description Reset
value
7:0 DIV ARM trace clock divider values. 0x00
0: Disable TRACE_CLK.
1: Divide by 1.
to 255: Divide by 255.
31:8 - Reserved 0x00

3.6.28 USB clock source divider register

This register allows the USB clock usb_clk to be divided to 48 MHz. The usb_clk can be
shut down by setting the DIV bits to 0x0.

Table 56. USB clock source divider (USBCLKDIV, address 0x4007 40EC) bit description

Bit Symbol Description Reset
value
7:0 DIV USB clock divider values 0x00
0: Disable USB clock.
1: Divide by 1.
to 255: Divide by 255.
31:8 - Reserved 0x00
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3.6.29 ADCASYNCCLKDIV clock source divider register

3.6.30

3.6.31

UM10736

This register divides the asynchronous clock to the ADCs. The clock can be shut down by
setting the DIV bits to 0x0.

Table 57. ADC asynchronous clock source divider (ADCASYNCCLKDIV, address
0x4007 40FO0) bit description

Bit Symbol Description Reset
value
7:0 DIV USB clock divider values 0x00
0: Disable USB clock.
1: Divide by 1.
to 255: Divide by 255.
31:8 - Reserved 0x00

CLKOUT clock divider register
This register determines the divider value for the clock signal on the CLKOUT pin.
Table 58. CLKOUT clock divider register (CLKOUTDIV, address 0x4007 40F8) bit

description

Bit Symbol  Description Reset
value

7:0 DIV CLKOUT clock divider values 0
0: Disable CLKOUT clock divider.
1: Divide by 1.
to
255: Divide by 255.

31:8 - Reserved -

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:

Ftarget = (CAPVAL - 2) X Freference/21
Select the target and reference frequencies using the

Table 59. Frequency measure function control register (FREQMECTRL, address 0x4007
4120) bit description

Bit Symbol  Description Reset
value

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

30:14 - Reserved. -

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

Changing the FLASHCFG register value causes the flash accelerator to invalidate all of
the holding latches, resulting in new reads of flash information as required. This
guarantees synchronization of the flash accelerator to CPU operation.

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 efficiency,
low-current, or performance modes.

Table 60. Flash configuration register (FLASHCFG, address 0x4007 4124) bit description

Bit Symbol Value Description Reset
value

11:0 - Reserved. Do not change the value of these bits. Bits O0x1A
11:0 must be written back exactly as read.

13:12 FLASHTIM Flash memory access time. FLASHTIM +1 is equal to 0x2
the number of system clocks used for flash access.

0x0 1 clock cycle. 1 system clock flash access time (for
system clock frequencies of up to 25 MHz).

0x1 2 clock cycles. 2 system clocks flash access time (for
system clock frequencies of up to 55 MHz).

0x2 3 clock cycles. 3 system clocks flash access time (for
system clock frequencies of up to 72 MHz).

0x3 Reserved.

31:14 - - Reserved. Do not change the value of these bits. Bits -
31:14 must be written back exactly as read.

USART fractional baud rate generator register

All USART peripherals share a common clock U_PCLK, which can be adjusted by a
fractional divider:

U_PCLK = UARTCLKDIV/(1 + MULT/DIV).

This register sets the MULT and DIV values. UARTCLKDIV is the USART clock
configured in the UARTCLKDIV register.

Remark: To use of the fractional baud rate generator, you must write OxFF to the DIV
value to yield a denominator value of 256. All other values are not supported.

See also:

Section 24.3.1 “Configure the USART clock and baud rate”

Section 24.7.1 “Clocking and baud rates”
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Table 61. USART fractional baud rate generator register (FRGCTRL, address 0x4007 4128)
bit description

Bit Symbol  Description Reset
value

7:0 DIV Denominator of the fractional divider. DIV is equal to the programmed OxFF
value +1. Always set to OxFF to use with the fractional baud rate
generator.

15:8  MULT Numerator of the fractional divider. MULT is equal to the programmed 0
value.

31:16 - Reserved -

USB clock control register

This register controls the use of the USB need_clock signal and the polarity of the
need_clock signal for triggering the USB wake-up interrupt. For details of how to use the
USB need_clock signal for waking up the part from Deep-sleep or Power-down modes,
see Section 23.7.6.

Table 62. USB clock control (USBCLKCTRL, address 0x4007 412C) bit description

Bit Symbol Value Description Reset
value
0 AP_CLK USB need_clock signal control 0x0
Under hardware control.
Forced HIGH.
1 POL_CLK USB need_clock polarity for triggering the USB 0x0
wake-up interrupt
0 Falling edge of the USB need_clock triggers the USB
wake-up (default).
1 Rising edge of the USB need_clock triggers the USB
wake-up.
312 - Reserved. Do not write one to reserved bits. 0x00

USB clock status register

This register is read-only and returns the status of the USB need_clock signal. For details
of how to use the USB need_clock signal for waking up the part from Deep-sleep or
Power-down modes, see Section 23.7.6.

Table 63. USB clock status (USBCLKST, address 0x4007 4130) bit description

Bit Symbol Value Description Reset
value
0 NEED_CLKST USB need_clock signal status 0Ox1
0 LOW
HIGH
311 - Reserved 0x00
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BOD control register

The BOD control register selects two separate threshold values for sending a BOD
interrupt to the NVIC and for forced reset. Reset and interrupt threshold values listed in
Table 64 are typical values.

Both the BOD interrupt and the BOD reset, depending on the value of bit BODRSTENA in
this register, can wake-up the chip from Sleep, Deep-sleep, and Power-down modes. See
Table 517 “power_mode_configure routine”.

The BOD levels are defined in the LPC15xx data sheet.

Table 64. BOD control register (BODCTRL, address 0x4007 4180) bit description
Bit  Symbol Value Description Reset
value
1:0 BODRSTLEV BOD reset level 0
0x0 Reserved.
0x1 Reserved.
0x2 Level 2
0x3 Level 3
3:2 BODINTVAL BOD interrupt level 0
0x0 Reserved.
0x1 Reserved.
0x2 Level 2:
0x3 Level 3
4 BODRSTENA BOD reset enable 0
0 Disable reset function.
Enable reset function.
315 - - Reserved 0x00

IRC control register

This register is used to trim the on-chip 12 MHz oscillator. The trim value is factory-preset
and written by the boot code on start-up.

Table 65. IRC control register (IRCCTRL, address 0x4007 4184) bit description
Bit Symbol Description Reset value

7:0 TRIM Trim value 0x80, then flash will reprogram

31:8 - Reserved 0x00

System oscillator control register

This register configures the frequency range for the system oscillator. The system
oscillator itself is powered on or off in the PDRUNCFG register. See Table 75.
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Table 66. System oscillator control register (SYSOSCCTRL, address 0x4007 4188) bit

description
Bit Symbol Value Description Reset
value
0 BYPASS Bypass system oscillator 0x0
0 Disabled. Oscillator is not bypassed.
Enabled. PLL input (sys_osc_clk) is fed directly
from the XTALIN pin bypassing the oscillator. Use
this mode when using an external clock source
instead of the crystal oscillator.
1 FREQRANGE Determines frequency range for system oscillator.  0x0
0 Low frequency. 1 MHz - 20 MHz frequency range.
High frequency. 15 MHz - 25 MHz frequency range
312 - - Reserved 0x00

3.6.39 RTC oscillator control register

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

clock. Do not use the system PLL with 32 kHz clock.

Table 67. RTC oscillator control register (RTCOSCCTRL, address 0x4007 4190) bit
description

Bit Symbol Value Description

0 EN RTC 32 kHz clock enable.
Disabled. RTC clock off.
Enabled. RTC clock on.
31:1 - - Reserved

Reset
value

0x00

3.6.40 System PLL control register

This register connects and enables the system PLL and configures the PLL multiplier and
divider values. The PLL accepts an input frequency from 10 MHz to 25 MHz from various
clock sources. The input frequency is multiplied to a higher frequency and then divided
down to provide the actual clock used by the CPU, peripherals, and memories. The PLL

can produce a clock up to the maximum allowed for the CPU.

Remark: The divider values for P and M must be selected so that the PLL output clock

frequency FCLKOUT is lower than 100 MHz.

Remark: This PLL supports a 6-bit feedback divider MSEL.
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Table 68. System PLL control register (SYSPLLCTRL, address 0x4007 4198) bit description

Bit Symbol Value Description Reset
value
5:0 MSEL Feedback divider value. The division value M is the 0

programmed MSEL value + 1.
00000: Division ratio M = 1

t1011111: Division ratio M = 64
7:6 PSEL Post divider ratio P. The division ratio is 2 x P. 0
0x0 P=1
0x1 P=2
0x2 P=4
0x3 P=8
318 - - Reserved. Do not write ones to reserved bits. -

System PLL status register

This register is a Read-only register and supplies the PLL lock status.

Table 69. System PLL status register (SYSPLLSTAT, address 0x4007 419C) bit description

Bit Symbol Value Description Reset
value
0 LOCK PLL lock status 0
0 PLL not locked
PLL locked
31:1 - - Reserved -

USB PLL control register

The USB PLL is identical to the system PLL and is used to provide a dedicated clock to
the USB block.

This register connects and enables the USB PLL and configures the PLL multiplier and
divider values. The PLL accepts an input frequency from 10 MHz to 25 MHz from various
clock sources. The input frequency is multiplied up to a high frequency, then divided down
to provide the actual clock 48 MHz clock used by the USB subsystem.

Remark: This PLL supports a 6-bit feedback divider MSEL.

Table 70. USB PLL control (USBPLLCTRL, address 0x4007 41A0) bit description

Bit Symbol Value Description Reset
value
5:0 MSEL Feedback divider value. The division value M is the 0x000

programmed MSEL value + 1.
00000: Division ratio M = 1 to 111111: Division ratio M =
64.
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Bit Symbol Value Description Reset
value
7:6 PSEL Post divider ratio P. The division ratio is 2 x P. 0x00
0x0 P=1
0x1 P=2
0x2 P=4
0x3 P=8
31:8 - Reserved. Do not write ones to reserved bits. 0x00
USB PLL status register
This register is a Read-only register and supplies the PLL lock status.
Table 71. USB PLL status (USBPLLSTAT, address 0x4007 41A4) bit description
Bit Symbol Value  Description Reset
value
0 LOCK PLL lock status 0x0
0 PLL not locked
PLL locked
31:1 - Reserved 0x00

SCT PLL control register
The SCT PLL is identical to the system PLL and is used to provide a dedicated clock to

the SCTs.

Remark: This PLL supports a 6-bit feedback divider MSEL.

Table 72.  SCT PLL control (SCTPLLCTRL, address 0x4007 41A8) bit description

Bit Symbol Value
5:0 MSEL
7:6 PSEL
0x0
Ox1
0x2
0x3
31:8 -

Description

Feedback divider value. The division value M is the
programmed MSEL value + 1.

00000: Division ratio M = 1 to 111111: Division ratio M =
64.

Post divider ratio P. The division ratio is 2 x P.
P=1
P=2
P=4
P=8
Reserved. Do not write ones to reserved bits.

SCT PLL status register

This register is a Read-only register and supplies the PLL lock status.

All information provided in this document is subject to legal disclaimers.
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Table 73. SCT PLL status (SCTPLLSTAT, address 0x4007 41AC) bit description

Bit Symbol Value  Description Reset
value
0 LOCK PLL lock status 0x0
0 PLL not locked
PLL locked
311 - Reserved 0x00

Wake-up configuration register

This register controls the power configuration of the device when waking up from
Deep-sleep or Power-down mode.

Table 74. Wake-up configuration register (PDAWAKECFG, address 0x4007 4204) bit
description

Bit Symbol Value Description Reset value

2:0 - Reserved. Always write these bits as 0Os. 0

3 IRCOUT_PD IRC oscillator output wake-up configuration 0
Powered
Powered down

4 IRC IRC oscillator wake-up configuration 0
Powered
Powered down

5 FLASH Flash memory wake-up configuration 0
Powered
Powered down

6 EEPROM EEPROM wake-up configuration 0
Powered
Powered down

- Reserved
BOD_PD BOD wake-up configuration

Powered
Powered down

9 USBPHY_PD USB PHY wake-up configuration 1
Powered
Powered down

10 ADCO_PD ADCO wake-up configuration 1
Powered
Powered down

11 ADC1 _PD ADC1 wake-up configuration 1
Powered
Powered down

12 DAC_PD DAC wake-up configuration 1
Powered

Powered down
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description ...continued

Bit
13

14

15

16

17

18

19

20

21

22

23

24

31:25

Symbol
ACMPO_PD

ACMP1_PD

ACMP2_PD

ACMP3_PD

IREF_PD

TS_PD

VDDADIV_PD

WDTOSC_PD

SYSOSC_PD

SYSPLL_PD

USBPLL_PD

SCTPLL_PD

Value Description

Analog comparator 0 wake-up configuration
Powered

Powered down

Analog comparator 1 wake-up configuration
Powered

Powered down

Analog comparator 2 wake-up configuration
Powered

Powered down

Analog comparator 3 wake-up configuration
Powered

Powered down

Internal voltage reference wake-up configuration
Powered

Powered down

Temperature sensor wake-up configuration
Powered

Powered down

VDDA divider wake-up configuration. This is the
divider for the VDDA/2 input to the ADCs.

Powered

Powered down

Watchdog oscillator wake-up configuration.
Powered

Powered down

System oscillator wake-up configuration
Powered

Powered down

System PLL wake-up configuration
Powered

Powered down

USB PLL wake-up configuration
Powered

Powered down

USB PLL wake-up configuration
Powered

Powered down

Reserved

Reset value

1
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3.6.47 Power configuration register

The PDRUNCEFG register controls the power to the various analog blocks. This register
can be written to at any time while the chip is running, and a write will take effect
immediately with the exception of the power-down signal to the IRC.

To avoid glitches when powering down the IRC, the IRC clock is automatically switched off
at a clean point. Therefore, for the IRC a delay is possible before the power-down state
takes effect.

The system oscillator requires typically 500 us to start up after the SYSOSC_PD bit has
been changed from 1 to 0. There is no hardware flag to monitor the state of the system
oscillator. Therefore, add a software delay of about 500 us before using the system
oscillator after power-up.

Table 75. Power configuration register (PDRUNCFG, address 0x4007 4208) bit description
Bit Symbol
2:0 - Reserved. Always write these bits as 0s. 0

Value Description Reset value

3

10

11

12

IRCOUT_PD

IRC

FLASH

EEPROM

BOD_PD

USBPHY_PD

ADCO_PD

ADC1_PD

DAC_PD

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

IRC oscillator output
Powered

Powered down
IRC oscillator
Powered

Powered down
Flash memory
Powered

Powered down
EEPROM
Powered

Powered down
Reserved

BOD power-down
Powered

Powered down
USB PHY power-down
Powered

Powered down
ADCO power-down
Powered

Powered down
ADC1 power-down
Powered

Powered down
DAC power-down
Powered

Powered down
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Power configuration register (PDRUNCFG, address 0x4007 4208) bit description

Table 75.

Bit Symbol

13 ACMPO_PD
14 ACMP1_PD
15 ACMP2_PD
16 ACMP3_PD
17 IREF_PD

18 TS_PD

19 VDDADIV_PD
20 WDTOSC_PD
21 SYSOSC_PD
22 SYSPLL_PD
23 USBPLL_PD
24 SCTPLL_PD
31:25 -

Value Description

Analog comparator O power-down
Powered

Powered down

Analog comparator 1 power-down
Powered

Powered down

Analog comparator 2 power-down
Powered

Powered down

Analog comparator 3 power-down
Powered

Powered down

Internal voltage reference power-down
Powered

Powered down

Temperature sensor power-down
Powered

Powered down

VDDA divider power-down. This is the divider for
the VDDA/2 input to the ADCs.

Powered

Powered down

Watchdog oscillator power-down.
Powered

Powered down

System oscillator power-down.After power-up,
add a software delay of approximately 500 ys
before using.

Powered

Powered down
System PLL power-down
Powered

Powered down

USB PLL power-down
Powered

Powered down

USB PLL power-down
Powered

Powered down
Reserved

Reset value

1

UM10736
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The STARTERPO register enables an interrupt for wake-up from deep-sleep mode and

power-down modes. For details see Section 4.7.4 and Section 4.7.5.

Remark: Also enable the corresponding interrupts in the NVIC. See Table 2 “Connection

of interrupt sources to the NVIC”,

Table 76.

Start logic 0 wake-up enable register 0 (STARTERPO, address 0x4007 4218) bit
description

Bit

10

11

12

13

UM10736

Symbol

WWDT

BOD

GINTO

GINT1

PINTO

PINT1

PINT2

PINT3

PINT4

PINT5

PINT6

Value

0
1

Description

WWDT interrupt wake-up.
Disabled

Enabled

BOD interrupt wake-up.
Disabled

Enabled

Reserved.

Group interrupt O wake-up.
Disabled

Enabled

Group interrupt 1 wake-up.
Disabled

Enabled

GPIO pin interrupt 0 wake-up
Disabled

Enabled

GPIO pin interrupt 1 wake-up
Disabled

Enabled

GPIO pin interrupt 2 wake-up
Disabled

Enabled

GPIO pin interrupt 3 wake-up
Disabled

Enabled

GPIO pin interrupt 4 wake-up
Disabled

Enabled

GPIO pin interrupt 5 wake-up
Disabled

Enabled

GPIO pin interrupt 6 wake-up
Disabled

Enabled

All information provided in this document is subject to legal disclaimers.
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Start logic 0 wake-up enable register 0 (STARTERPO, address 0x4007 4218) bit
description ...continued

Bit

14

20:15
21

22

23

24

25

26

29:27
30

31

Symbol

PINT7

USARTO

USART1

USART2

12C

SPIO

SPI1

USB_WAKEUP

Value

Description

GPIO pin interrupt 7 wake-up

Disabled
Enabled
Reserved.

Reset
value

0

USARTO interrupt wake-up. Configure USART 0
in synchronous slave mode or in 32 kHz

mode..
Disabled
Enabled

USART1 interrupt wake-up. Configure USART 0
in synchronous slave mode or in 32 kHz

mode...
Disabled
Enabled

USART?2 interrupt wake-up. Configure USART 0
in synchronous slave mode or in 32 kHz

mode...

Disabled

Enabled

12C interrupt wake-up.
Disabled

Enabled

SPIO0 interrupt wake-up
Disabled

Enabled

SPI1 interrupt wake-up
Disabled

Enabled

Reserved

USB need_clock signal wake-up

Disabled
Enabled
Reserved

Start logic 1 wake-up enable register

This register selects which interrupts wake up the part from deep-sleep and power-down
modes. For details see Section 4.7.4 and Section 4.7.5.

Remark: Also enable the corresponding interrupts in the NVIC. See Table 2 “Connection
of interrupt sources to the NVIC”.
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Table 77. Start logic 1 wake-up enable register (STARTERP1, address 0x4007 421C) bit
description

Bit Symbol Value Description Reset
value

7:0 - Reserved -
ACMPO Analog comparator 0 interrupt wake-up 0
Disabled
Enabled
9 ACMP1 Analog comparator 1 interrupt wake-up 0
Disabled
Enabled
10 ACMP2 Analog comparator 2 interrupt wake-up 0
0 Disabled
Enabled
11 ACMP3 Analog comparator 3 interrupt wake-up 0
Disabled
Enabled
12 - Reserved -
13 RTCALARM RTC alarm interrupt wake-up 0
Disabled
Enabled
14 RTCWAKE RTC wake-up interrupt wake-up 0
0 Disabled
Enabled
31:15 - Reserved. -

JTAG ID code register
This register contains the JTAG ID code.
Table 78. JTAG ID code register (JTAGIDCODE, address 0x4007 43F4) bit description

Bit Symbol Description Reset value
31:0 JTAGID JTAG ID code. 0x19D6 C02B

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 490 and Table 505.

LPC1549 = 0x00001549
LPC1548 = 0x00001548
LPC1547 = 0x00001547
LPC1519 = 0x00001519

LPC1518 = 0x00001518
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LPC1517 = 0x00001517

Table 79. Device IDO register (DEVICE_IDO, address 0x4007 43F8) bit description
Bit Symbol Description Reset value
31:0 PARTID Part ID part dependent

Device ID1 register

This register contains the boot ROM and die revisions.

Table 80. Device ID1 register (DEVICE_ID1, address 0x4007 43FC) bit description

Bit Symbol Description Reset value

31:0 REVID Revision. 0x0841 9D6C
3.7 Functional description
3.7.1 Reset

Reset has the following sources:

* The RESET pin. The RESET pin is a Schmitt trigger input pin.

¢ Watchdog reset.

* Power-On Reset (POR).

¢ Brown Out Detect (BOD).

* ARM software reset.

Assertion of the POR or the BOD reset, once the operating voltage attains a usable level,
starts the IRC. After the IRC-start-up time (maximum of 6 us on power-up), the IRC
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 IRC is enabled or starts up if not running.

2. The flash wake-up timer starts. This takes approximately 100 us. Then the flash

initialization sequence is started, which takes about 250 cycles.
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.
Remark: The switch matrix is only reset after a POR or BOD reset.
3.7.2 Start-up behavior

UM10736

See Figure 4 for the start-up timing after reset. The IRC is the default clock at Reset and
provides a clean system clock shortly after the supply voltage reaches the threshold value
of 1.8 V.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2014. All rights reserved.

User manual

Rev. 1.1 — 3 March 2014 72 of 759



NXP Semiconductors UM10736

Chapter 3: LPC15xx System configuration (SYSCON)
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processor status
boot code
execution
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Fig 4. Start-up timing

3.7.3

3.74

UM10736

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 64).

The interrupt signal can be enabled for interrupt in the Interrupt Enable Register in the
NVIC (see Table 3) 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 STARTERP register and in the NVIC, the BOD
interrupt can wake up the chip from Deep-sleep and power-down mode.

If the BOD reset is enabled, the forced BOD reset can wake up the chip from Deep-sleep
or Power-down mode.

PLL functional description

The LPC15xx uses the PLL to create the clocks for the core and peripherals.

All three PLLs (system, USB, and SCT) are identical.
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(1) Do not use the IRC as a clock source for the USB full-speed operation.
Fig5. PLL block diagram

UM10736

3.74.1

The block diagram of this PLL is shown in Figure 5. The input frequency range is 10 MHz
to 25 MHz. The input clock is fed directly to the Phase-Frequency Detector (PFD). This
block compares the phase and frequency of its inputs, and generates a control signal
when phase and/ or frequency do not match. The loop filter filters these control signals
and drives the current controlled oscillator (CCO), which generates the main clock and
optionally two additional phases. The CCO frequency range is 156 MHz to 320 MHz.
These clocks are either divided by 2xP by the programmable post divider to create the
output clocks, or are sent directly to the outputs. The main output clock is then divided by
M by the programmable feedback divider to generate the feedback clock. The output
signal of the phase-frequency detector is also monitored by the lock detector, to signal
when the PLL has locked on to the input clock.

Remark: The divider values for P and M must be selected so that the PLL output clock
frequency FCLKOUT is lower than 100 MHz because the main clock is limited to a
maximum frequency of 100 MHz

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 eight 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 eight 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.
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Power-down control

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 SYSPLL_PD bit to one
in the Power configuration register (Table 75). In this mode, the internal current reference
will be turned off, the oscillator and the phase-frequency detector will be stopped and the
dividers will enter a reset state. While in PLL Power-down mode, the lock output will be
low to indicate that the PLL is not in lock. When the PLL Power-down mode is terminated
by setting the SYSPLL_PD 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.

Divider ratio programming

Post divider

The division ratio of the post divider is controlled by the PSEL bits. The division ratio is two
times the value of P selected by PSEL bits as shown in Table 68. This guarantees an
output clock with a 50% duty cycle.

Feedback divider

The feedback divider’s division ratio is controlled by the MSEL bits. The division ratio
between the PLL’s output clock and the input clock is the decimal value on MSEL bits plus
one, as specified in Table 68.

Changing the divider values

Changing the divider ratio while the PLL is running is not recommended. As there is no
way to synchronize the change of the MSEL and PSEL values with the dividers, the risk
exists that the counter will read in an undefined value, which could lead to unwanted
spikes or drops in the frequency of the output clock. The recommended way of changing
between divider settings is to power down the PLL, adjust the divider settings and then let
the PLL start up again.

Frequency selection

The PLL frequency equations use the following parameters (also see Figure 5):

Table 81. PLL frequency parameters

Parameter System PLL

FCLKIN Frequency of sys_pliclkin (input clock to the system PLL) from the
SYSPLLCLKSEL multiplexer (see Section 3.6.18).

FCCO Frequency of the Current Controlled Oscillator (CCO); 156 to 320 MHz.

FCLKOUT Frequency of sys_pliclkout. This is the PLL output frequency and must be
<100 MHz.

P System PLL post divider ratio; PSEL bits in SYSPLLCTRL (see
Section 3.6.40).

M System PLL feedback divider register; MSEL bits in SYSPLLCTRL (see

Section 3.6.40).

Normal mode

In this mode the post divider is enabled, giving a 50% duty cycle clock with the following
frequency relations:
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(1)

Fclkout = M x Felkin = (FCCO)/(2 x P)

To select the appropriate values for M and P, it is recommended to follow these steps:

Specify the input clock frequency Fclkin.
Calculate M to obtain the desired output frequency Fclkout with M = Feout / Feikin-
Find a value so that FCCO =2 x P x Fgkout-

Verify that all frequencies and divider values conform to the limits specified in
Table 68.

L A

Remark: The divider values for P and M must be selected so that the PLL output clock
frequency FCLKOUT is lower than 100 MHz.

Table 82 shows how to configure the PLL for a 12 MHz crystal oscillator using the
SYSPLLCTRL register (Table 68). The main clock is equivalent to the system clock if the
system clock divider SYSAHBCLKDIV is set to one (see Table 49).

Table 82. PLL configuration examples

PLL input Main clock  MSEL bits M PSEL bits P FCCO SYSAHBCLKDIV System

clock (Fclkout) Table 68 divider Table 68 divider frequency clock

sys_pliclkin value value

(Fclkin)

12 MHz 72 MHz 5 6 1 2 288MHz 1 72 MHz

12 MHz 60 MHz 4 5 1 2 240 MHz 2 30 MHz

12 MHz 24 MHz 1 2 2 4 192 MHz 1 24 MHz
3.7.4.4.2 PLL Power-down mode

UM10736

3.7.5

In this mode, the internal current reference will be turned off, the oscillator and the
phase-frequency detector will be stopped and the dividers will enter a reset state. While in
PLL Power-down mode, the lock output will be low, to indicate that the PLL is not in lock.
When the PLL Power-down mode is terminated by SYSPLL_PD bit to zero in the
Power-down configuration register (Table 75), the PLL will resume its normal operation
and will make the lock signal high once it has regained lock on the input clock.

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 59). The software can then poll this same
measure-in-progress bit which will be cleared by hardware when the measurement
operation is completed.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2014. All rights reserved.

User manual

Rev. 1.1 — 3 March 2014 76 of 759



NXP Semiconductors UM10736

UM10736

3.75.1

Chapter 3: LPC15xx System configuration (SYSCON)

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.

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 IRC) 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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4.1 How to read this chapter

4.2 Features

The LPC15xx provides an on-chip API in the boot ROM to optimize power consumption in
active and sleep modes and configure the part for deep-sleep and power-down modes.

See Chapter 35

The PMU is identical for all parts.

¢ Control of the reduced power modes

* Four general purpose backup registers to retain data in Deep power-down mode

4.3 Basic configuration

The PMU is always on as long as the Vpp or Vgar supply voltages are present.

To turn analog components on or off in active and sleep modes, use the PDRUNCFG
register (see Table 75). In deep-sleep and power-down modes, the power profile API
controls which analog peripherals remain powered up (see Table 517). There is no
register implemented to turn analog peripherals on or off for deep-sleep mode or
power-down mode.

4.4 Pin description

In Deep power-down only the WAKEUP pin (P1O0_17) is functional if Vpp is present. To
conserve additional power, the WAKEUP pin function can be disabled in the GPREG4
register.

Remark: When entering Deep power-down mode, an external pull-up resistor is required
on the WAKEUP pin to hold it HIGH until LOW going pulse wakes up the part. In addition,
pull the RESET pin HIGH to prevent it from floating while in Deep power-down mode.

4.5 General description

UM10736

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 can either be powered be VDD if present or by VBAT
and supplies power to the RTC and five general-purpose back-up registers which can be
used to save data in deep power-down mode or when VDD is shut down.
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Fig 6. Power domains

The power use is controlled by the PMU, by the SYSCON block, and the ARM Cortex-M3
core. The ROM based power configuration API configures the part for each reduced
power mode. The following modes are supported in order from highest to lowest power

consumption:

1. Active mode: The part is in active mode after a POR and when it is fully powered and

operational after booting.

. Sleep mode:

The sleep mode affects the ARM Cortex-M3 core only. The clock to the core is shut
off. Peripherals and memories are active and operational.

. Deep-sleep and power-down modes:

The Deep-sleep and power-down modes affect the core and the entire system with
memories and peripherals. In both modes, the clock to the core is shut down and the
peripherals receive no internal clocks. All SRAM and registers maintain their internal
states.

Through the power profiles API, you can opt to keep several peripherals running for
safe operation of the part (WWDT and BOD) or for monitoring analog inputs
(comparators and internal voltage reference and temperature sensor via one of the
comparators).

The differences between Deep-sleep mode and Power-down modes are the
following:
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In Deep-sleep mode, the flash is in stand-by mode and the IRC is running with its
output disabled to minimize wake-up time.

In Power-down mode, the flash and the IRC are powered down to conserve power
at the expense of longer wake-up times.

4. Deep power-down mode:

For maximal power savings, the entire system (the core and all peripherals) is shut
down except for the PMU with the general purpose registers (GPREG) and the RTC.
On wake-up, the part reboots.

UM10736

configurable

45.1 Wake-up process

Table 83. Peripheral configuration in reduced power modes
Peripheral Sleep mode  Deep-sleep mode Power-down mode Deep
power-down
mode

IRC software on off off
configurable

IRC output software off off off
configurable

Flash software on off off
configurable

BOD software software configurable software configurable off
configurable

PLL software off off off
configurable

SysOsc software off off off
configurable

WDosc/WWDT  software software configurable software configurable off
configurable

USART software off; but can create wake-up off; but can create wake-up interrupt  off
configurable  interrupt in synchronous slave in synchronous slave mode or 32 kHz

mode or 32 kHz clock mode clock mode

SPI software off; but can create wake-up off; but can create wake-up interrupt  off
configurable  interrupt in slave mode in slave mode

12C software off; but can create wake-up off; but can create wake-up interrupt  off
configurable  interrupt in slave mode in slave mode

Other digital software off off off

peripherals configurable

Analog software software configurable software configurable off

peripherals configurable

RTC oscillator  software software configurable software configurable software

configurable

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 84.
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Table 84. Wake-up sources for reduced power modes

Power mode
Sleep

Deep-sleep and
Power-down

Deep power-down

Wake-up source
Any interrupt

Pin interrupts
BOD interrupt

BOD reset
WWDT interrupt

WWDT reset

ACMP
output/temperature
sensor/internal
voltage reference

RTC 1 Hz alarm timer

RTC 1 kHz timer
time-out and alarm

12C interrupt
SPl interrupt
USART interrupt
USB interrupt

WAKEUP pin
PIO0_17

RTC 1 Hz alarm timer

RTC 1 kHz timer
time-out and alarm

Conditions

Enable interrupt in NVIC.
Enable pin interrupts in NVIC and STARTERPO registers.

Enable interrupt in NVIC and STARTERPO registers.
Enable interrupt in BODCTRL register.
Configure the BOD to keep running in this mode with the power API.

Enable reset in BODCTRL register.

Enable interrupt in NVIC and STARTERPO registers.

WWDT running. Enable WWDT in WWDT MOD register and feed.

Enable interrupt in WWDT MOD register.

Configure the WDOSC to keep running in this mode with the power API.
WWDT running.

Enable reset in WWDT MOD register.

Enable analog comparator interrupt in the NVIC and STARTERPL1 register.

Configure the analog comparators or the temperature sensor or the
internal voltage reference to keep running with the power API.

Enable the RTC 1 Hz oscillator in the RTC CTRL register.

Start RTC alarm timer by writing a time-out value to the RTC COUNT
register.

Enable the RTCALARM interrupt in the STARTERP1 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 time-out value to the RTC WAKE
register.

Enable the RTCWAKE interrupt in the STARTERP1 register.

Interrupt from 12C in slave mode. See Section 26.4.3.2.

Interrupt from SPI in slave mode. See Section 25.3.1.2.
Interrupt from USART in slave or 32 kHz mode. See Section 24.3.2.2.
USB wake signal. See Section 23.7.6.1.

Enable the WAKEUP function in the GPREGA4 register in the PMU. This is the
default.

Enable the RTC 1 Hz oscillator in the RTC CTRL register.

Start RTC alarm timer by writing a time-out value to the RTC COUNT
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 time-out value to the RTC WAKE
register.

UM10736
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4.6 Register description

UM10736

4.6.1

4.6.2

Table 85. Register overview: PMU (base address 0x4003 C000)

Name Access Address Description Reset  Reference
offset value
PCON R/W 0x000 Power control register 0x0 Table 86
GPREGO R/W 0x004 General purpose register 0 0x0 Table 87
GPREG1 R/W 0x008 General purpose register 1 0x0 Table 87
GPREG2 R/W 0x00C General purpose register 2 0x0 Table 87
GPREG3 R/W 0x010 General purpose register 3 0x0 Table 87
GPREG4 R/W 0x014 General purpose register 4. 0x0 Table 88

WAKEUP pad control.

Power control register

The power control register provides a lock mechanism to prevent the part from entering
Deep power-down mode. Together with the BOD and WWDT, the lock bit allows safe
operation of the part at all times.

In addition, this register sets the flags that indicate what reduced power mode the part has
exited on wake-up.

Table 86. Power control register (PCON, address 0x4003 C000) bit description

Bit Symbol Value Description Reset
value

2:0 - Reserved. 000

NODPD A 1 in this bit prevents entry to Deep power-down mode. 0
This bit is cleared by power-on reset (POR).

74 - - Reserved. Do not write ones to this bit.
SLEEPFLAG Sleep mode flag

0 Read: No power-down mode entered. The part is in Active
mode.
Write: No effect.

1 Read: Sleep, Deep-sleep, or Power-down mode entered.
Write: Writing a 1 clears the SLEEPFLAG bit to 0.

1009 - - Reserved. Do not write ones to this bit.
11 DPDFLAG Deep power-down flag

0 Read: Deep power-down mode not entered.
Write: No effect.

1 Read: Deep power-down mode entered.
Write: Clear the Deep power-down flag.

31:12 - - Reserved. Do not write ones to this bit. 0

General purpose registers 0to 3

The general purpose registers retain data through the Deep power-down mode when
power is still applied to the Vpp pin but the chip has entered Deep power-down mode.
Only a cold boot - when all power has been completely removed from the chip - will reset
the general purpose registers.
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Table 87. General purpose registers 0to 3 (GPREG[0:3], address 0x4003 C004 (GPREGO) to
0x4003 C010 (GPREGQJ)) bit description

Bit Symbol Description Reset
value
31:0 GPDATA Data retained during Deep power-down mode. 0x0

General purpose register 4

This register provides extra bits for data to be retained during Deep power-down mode. In
addition, this register configures the functionality and the hysteresis of the WAKEUP pin
(P100_17).

The bits in the register not used for the WAKEUP pin control (bits 31:10) can be used for
storing additional data which are retained in Deep power-down mode in the same way as
registers GPREGO to GPREG3.

Remark: If there is a possibility that the external voltage applied on pin Vpp drops below
2.2 V during Deep power-down, the hysteresis of the WAKEUP input pin has to be
disabled in this register before entering Deep power-down mode in order for the chip to
wake up.

Table 88. General purpose register 4 (GPREG4, address 0x4003 C014) bit description

Bit Symbol Value Description Reset
value
0 WAKEUPHYS WAKEUP pin hysteresis enable 0
0 Disabled. Hysteresis for WAKEUP pin disabled.
Enabled. Hysteresis for WAKEUP pin enabled.
1 WAKEPAD_ WAKEUP pin disable. Setting this bit disables the 0
DISABLE wake-up pin, so it can be used for other purposes.

Remark: Never set this bit if you intend to use a pin to
wake up the part from Deep power-down mode. You
can only disable the wake-up pin if the RTC wake-up
is enabled and configured.

Remark: Setting this bit is not necessary if Deep
power-down mode is not used.

0 Enabled. The wake-up function is enabled on pin
PIO0_17.

1 Disabled. Setting this bit disables the wake-up
function on pin PIO0_17.

9:2 - Reserved. Do not write 1s to reserved bits. 0x0

31:10 - Data retained during Deep power-down mode. 0x0
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4.7 Functional description

UM10736

4.7.1

4.7.2

4.7.2.1

4.7.3

Power management

The LPC15xx 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 four special modes of processor power reduction with
different peripherals running: Sleep mode, Deep-sleep mode, Power-down mode, and
Deep power-down mode.

Remark: The Debug mode is not supported in Sleep, Deep-sleep, Power-down, or Deep
power-down modes.

Active mode

In Active mode, the ARM Cortex-M3 core, memories, and peripherals are clocked by the
system clock or main clock.

The chip is in Active mode after reset and the default power configuration is determined
by the reset values of the PDRUNCFG and SYSAHBCLKCTRL 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 SYSAHBCLKCTRL registers controls which memories and peripherals are
running (Table 50 and Table 51).

* The power to various analog blocks (PLL, oscillators, the BOD circuit, and the flash
block) can be controlled at any time individually through the PDRUNCFG register
(Table 75 “Power configuration register (PDRUNCFG, address 0x4007 4208) bit

description”).
* The clock source for the system clock can be selected from the IRC (default), the

system oscillator, the 32 kHz oscillator, or the watchdog oscillator (see Figure 3 and
related registers).

* The system clock frequency can be selected by the SYSPLLCTRL (Table 68) and the
SYSAHBCLKDIV register (Table 49). You can find optimal settings for setting the
system PLL by using the set_pll routine in the power API (Table 515).

¢ Several peripherals use individual peripheral clocks with their own clock dividers. The
peripheral clocks can be shut down through the corresponding clock divider registers.

* The power API provides an easy way to optimize power consumption depending on
CPU load and performance requirements. See Section 35.3.

Sleep mode

In Sleep mode, the system clock to the ARM Cortex-M3 core 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 SYSAHBCLKCTRL 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
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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 Section 35.3.

Power configuration in Sleep mode

Power consumption in Sleep mode is configured by the same settings as in Active mode:

* The clock remains running.

* The system clock frequency remains the same as in Active mode, but the processor is
not clocked.

* Analog and digital peripherals are selected as in Active mode.

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: pPWRD->power_mode_configure(SLEEP, peripheral);
Remark: The peripheral parameter is don't care.

3. Issue the ARM Cortex-M3 Wait-For-Interrupt (WFI) instruction.

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 due to an interrupt, the microcontroller returns
to its original power configuration defined by the contents of the PDRUNCFG and the
SYSAHBCLKCTRL 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 therefore all peripheral
clocks, are disabled. The IRC is running, but its output is disabled. The flash is in stand-by
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.

Power configuration in Deep-sleep mode

Power consumption in Deep-sleep mode is determined by which analog wake-up sources
are enabled. Serial peripherals and pin interrupts configured to wake up the part do not
contribute to the power consumption. All wake-up events (from analog and serial
peripherals) must be enabled in the STARTERP registers and in the NVIC. In addition,
each analog block must be explicitly enabled through the power API function
power_mode_configure() for wake-up. See Table 84.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2014. All rights reserved.

User manual

Rev. 1.1 — 3 March 2014 85 of 759



NXP Semiconductors UM10736

UM10736

Chapter 4: LPC15xx Power Management Unit (PMU)

4.7.4.2 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 STARTERP
registers (Table 76 and Table 77) and in the NVIC.

2. Select the power configuration after wake-up in the PDAWAKECFG (Table 74)
register.

3. Select the IRC as the main clock. See Table 40.

4. Call the power API with the parameter peripheral set to enable the analog peripherals
the serve as wake-up sources (see Table 518 “Bit values for the
power _mode configure peripheral parameter”):
pPWRD->power_mode_configure(DEEP_SLEEP, peripheral);

5. Use the ARM WFI instruction.

4.7.4.3 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 Table 131. Each pin
interrupt must also be enabled in the STARTERPO register (Table 76) and in the
NVIC.

¢ Using an interrupt from any analog block configured in the power API. Also enable the
wake-up sources in the STARTERP registers (Table 76 and Table 77) 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. Also enable the wake-up
sources in the STARTERP registers (Table 76 and Table 77) and the NVIC.

¢ GPIO group interrupt signal. Interrupt must also be enabled in the STARTERP1
register (Table 76) and in the NVIC.

* RTC alarm signal or wake-up signal. See Section 18.1. Interrupts must also be
enabled in the STARTERPL register (Table 76) and in the NVIC.

4.7.5 Power-down mode

In Power-down 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 if needed
for waking up the part. The main clock and therefore all peripheral clocks are disabled
except for the clock to the watchdog timer if the watchdog oscillator is selected. The IRC
itself and the flash are powered down, decreasing power consumption compared to
Deep-sleep mode.

Power-down 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. Wake-up times are longer
compared to the Deep-sleep mode.
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Power configuration in Power-down mode

Power consumption in power-down mode is determined by which analog wake-up
sources are enabled. Serial peripherals and pin interrupts configured to wake up the part
do not contribute to the power consumption. All wake-up events (from analog and serial
peripherals) must be enabled in the STARTERP registers and in the NVIC. In addition,
each analog block must be explicitly enabled through the power API function
power_mode_configure() for wake-up. See Table 84.

Programming Power-down mode
The following steps must be performed to enter Power-down mode:
1. Select wake-up sources and enable all related wake-up events in the STARTERP
registers (Table 76 and Table 77) and in the NVIC.

2. Select the power configuration after wake-up in the PDAWAKECFG (Table 74)
register.

3. Select the IRC as the main clock. See Table 40.

4. Call the power API with the peripheral parameter set to enable the analog wake-up
sources: pPWRD->power_mode_configure(POWER_DOWN, peripheral);

5. Use the ARM WFI instruction.

Wake-up from Power-down mode
The part can wake up from Power-down mode in the following ways:
¢ Using a signal on one of the eight pin interrupts selected in Table 131. Each pin

interrupt must also be enabled in the STARTERPO register (Table 76) and in the
NVIC.

¢ Using an interrupt from any analog block configured in the power API. Also enable the
wake-up sources in the STARTERP registers (Table 76 and Table 77) 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. Also enable the wake-up
sources in the STARTERP registers (Table 76 and Table 77) and the NVIC.

* GPIO group interrupt signal. Interrupt must also be enabled in the STARTERP1
register (Table 76) and in the NVIC.

* RTC alarm signal or wake-up signal. See Section 18.1. Interrupts must also be
enabled in the STARTERPL1 register (Table 76) and in the NVIC.

4.7.6 Deep power-down mode

In Deep power-down mode, power and clocks are shut off to the entire chip with the
exception of the WAKEUP pin and the RTC.

During Deep power-down mode, the contents of the SRAM and registers are not retained
except for a small amount of data which can be stored in the general purpose registers of
the PMU block.

All functional pins are tri-stated in Deep power-down mode except for the WAKEUP pin. In
this mode, you must pull the RESET pin HIGH externally.
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Remark: Setting bit 3 in the PCON register (Table 86) prevents the part from entering
Deep-power down mode.

4.7.6.1 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 WAKEUP pin and the RTC are powered.

4.7.6.2 Programming Deep power-down mode using the WAKEUP pin:

The following steps must be performed to enter Deep power-down mode when using the
WAKEUP pin for waking up:

A w DN PR

5.

Pull the WAKEUP pin externally HIGH.

Ensure that bit 3 in the PCON register (Table 86) is cleared.

Store data to be retained in the general purpose registers (Section 4.6.2).

Call the power API: pPWRD->power_mode_configure(DEEP_POWER_DOWN, peripheral);
Remark: The peripheral parameter is don't care.

Use the ARM WFI instruction.

4.7.6.3 Wake-up from Deep power-down mode using the WAKEUP pin:

Pulling the WAKEUP pin LOW wakes up the part from Deep power-down, and the chip
goes through the entire reset process.

1.

On the WAKEUP pin, transition from HIGH to LOW.

— 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
re-boots.

— All registers except the DPDCTRL and GPREGO to GPREG3registers will be in
their reset state.

Once the chip has booted, read the deep power-down flag in the PCON register
(Table 86) to verify that the reset was caused by a wake-up event from Deep
power-down and was not a cold reset.

3. Clear the deep power-down flag in the PCON register (Table 86).
4. (Optional) Read the stored data in the general purpose registers (Section 4.6.2).
5. Set up the PMU for the next Deep power-down cycle.

Remark: The RESET pin has no functionality in Deep power-down mode.

4.7.6.4 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. Ensure that bit 3 in the PCON register (Table 86) is cleared.
3. Store data to be retained in the general purpose registers (Section 4.6.2).

Call the power API: pPWRD->power_mode_configure(DEEP_POWER_DOWN, peripheral);
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Remark: The peripheral parameter is don't care.
5. Use the ARM WFI instruction.

4.7.6.5 Wake-up from Deep power-down mode using the RTC:

The part goes through the entire reset process when the RTC times out:

1. When the high resolution timer count reaches 0, the following happens:

— 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 except the DPDCTRL and GPREGO to GPREG3 registers will be in
their reset state.

2. Once the chip has booted, read the deep power-down flag in the PCON register
(Table 86) to verify that the reset was caused by a wake-up event from Deep
power-down and was not a cold reset.

3. Clear the deep power-down flag in the PCON register (Table 86).
4. (Optional) Read the stored data in the general purpose registers (Section 4.6.2).
5. Set up the PMU for the next Deep power-down cycle.

Remark: The RESET pin has no functionality in Deep power-down mode.
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5.1 How to read this chapter

User manual

5.2 Features

USB drivers and the USB boot option are available on parts LPC1549/48/47 only.

¢ 32 kB on-chip boot ROM

¢ Contains the boot loader with In-System Programming (ISP) facility and the following

APIs:

— In-Application Programming (IAP) of flash memory

— Power profiles for optimizing power consumption and system performance and for

controlling low power modes

— USART drivers
— C_CAN drivers
— 12C drivers

— DMA drivers

— SPl drivers

5.3 Pin description

UM10736

The parts support ISP via the USARTO, C_CAN, or USB interfaces. The ISP mode is
determined by the state of two pins at boot time:

Table 89. ISP modes

ISP mode ISP_0O ISP_1
No ISP HIGH HIGH
C_CAN HIGH LOW
USB LOW HIGH
USARTO LOW LOW

Description
ISP bypassed. Part attempts to boot from flash.

If the part is not programmed or contains invalid user
code, this mode will enter ISP via USB.

Remark: If IAP function Reinvoke ISP is called, and
both ISP pins are HIGH, the part enters one of the ISP
mode depending on the parameter passed with the
IAP function. See Table 508.

Part enters ISP via C_CAN.
Part enters ISP via USB.
Part enters ISP via USARTO.

The ISP pin assignment is different for each package, so that the fewest functions
possible are blocked. No more than four pins must be set aside for entering ISP in any
ISP mode. The boot code assigns two ISP pins for each package which are probed when
the part boots to determine whether or not to enter ISP mode. Once the ISP mode has
been determined, the boot loader configures the necessary serial pins for each package.
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Pins which are not configured by the boot loader for the selected boot mode (for example
CANO_RD and CANO_TD in USART mode) can be assigned to any function through the

switch matrix.

Table 90. ISP pin assignments

ISP pin LQFP48 LQFP64 LQFP100
ISP_0O PIO0_4 PIO1_9 PIO2_5
ISP_1 PIO0_16 PIO1_11 PIO2_4
USART mode

UO_TXD PIO0_15 PIO0_18 PIO2_6
UO_RXD PIOO_14 PIO0_13 PIO2_7
C_CAN mode

CANO_TD PIO0_18 PIO0_31 PIO2_8
CANO_RD PIO0_13 PIO0_11 PIO2_9
USB mode

USB_VBUS (same as ISP_1) PIO0_16 PIO1_11 PIO2_4
Table 91. Default pin assignments for different ISP modes

Symbol LQFP48 LQFP64 LQFP100
PIO0_4/ADCO_4 ISP_O - -

PIO0_11/ADC1_3
PIO0_13/ADC1_6
PIO0_14/ADC1_7/
SCT1_OUT5
PIO0_15/ADC1_8
PIO0_16/ADC1_9
PIO0_18/SCTO_OUT5

PIO0_31/ADCO_9

PIO1_9/ACMP2_l4
PIO1_11

PIO2_4

PIO2_5
PIO2_6

CANO_RD (C_CAN
mode only)

UO_RXD (USART
mode only)

UO_TXD (USART
mode only)

ISP_1. In USB mode
also USB_VBUS.

CANO_TD (C_CAN
mode only)

CANO_RD (C_CAN
mode only)

U0_RXD (USART
mode only)

UO_TXD (USART
mode only)

CANO_TD (C_CAN
mode only)

ISP_0

ISP_1. In USB mode
also USB_VBUS.
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Table 91. Default pin assignments for different ISP modes ...continued

Symbol LQFP48 LQFP64 LQFP100

PIO2_7 - - UO_RXD (USART
mode only)

PIO2_8 - - CANO_TD (C_CAN
mode only)

PI02_9 - - CANO_RD (C_CAN
mode only)

5.4 General description

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 7). The loader can execute the ISP command handler or the user application code.
See Table 89 “ISP modes” for different boot modes.

The boot loader version can be read by ISP/IAP calls (see Table 492 or Table 506).

Assuming that power supply pins are at their nominal levels when the rising edge on
RESET pin is generated, it may take up to 3 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 there is no request for the ISP command
handler execution, a search is made for a valid user program. 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.

Remark: In USB ISP mode, an external 12 MHz crystal is required to communicate with
the external storage device.

See Chapter 34 “LPC15xx Flash/EEPROM API” for the ISP and IAP commands.
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5.4.1 Boot process flowchart

RESET
INITIALIZE

CRP1/2/3
ENABLED?

ENABLE DEBUG
yes @

USER CODE
VALID?

yes

WATCHDOG
FLAG SET?

CRP3/NO_ISP
ENABLED?
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ENTER ISP
MODE?
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ISP_0 = HIGH
ISP_1 = HIGH
user code

not valid

yes

yes
ENUMERATE AS MSC INITC CAN
| DEVICE TO PC -

USER CODE
VALID?

yes
| RUN AUTO-BAUD |

AUTO-BAUD
SUCCESSFUL?

@ | RECEIVE CRYSTAL FREQUENCY |
!

| RUN ISP COMMAND HANDLER |

Fig 7. Boot process flowchart
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5.4.2 Criterion for valid user code

5.4.3

The reserved ARM Cortex-M3 exception vector location 7 (offset 0x0000 001C in the
vector table) should contain the 2's complement of the check-sum of table entries 0
through 6. This causes the checksum of the first 8 table entries to be 0. The boot loader
code checksums the first 8 locations in sector 0 of the flash. If the result is 0, then
execution control is transferred to the user code.

If the signature is not valid, the part enumerates as a USB MSC device. See Figure 7
“Boot process flowchart” and Section 34.5 “USB communication protocol”.

ROM-based APIs

Once the part has booted, the user code can access several APIs located in the boot
ROM to access the flash memory, optimize power consumption, and operate the
peripherals.

The location of the APIs in boot ROM is shown in Figure 8.
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Ptr to IAP
0x0300 0205 IAP calls

Ptr to ROM Driver table
0x0300 0200

ROM Diriver Table

+0x0
- Pointer to USB driver Device 0
+0x4 USB driver table
Reserved
+0x8
Pointer to C_CAN driver function table Device 2
+0xC — C_CAN driver table
Pointer to power profiles Device 3
+0x10 function table Power profiles API function table
Reserved
+0x14
Device 5
Pointer to 12C driver routine function 12C driver routines function table
+0x18 table
Device 6
Pointer to DMA driver routine function DMA driver routines function table
table
+0x1C Device 7
Pointer to SPI driver function table SPI driver routines function table
+0x20 Device 8
Pointer to ADC driver function table ADC driver routines function table
+0x24 Pointer to USART driver Device 9
: . UART driver routines function table
0x28 routines function table
+
% Device n
Reserved -
+0x2C Ptr to Function 0
Reserved Ptr to Function 1
Ptr to Function 2
Ptr to Device Table n
Ptr to Function n

Fig 8. Boot ROM structure

Table 92. API reference

API Description Reference

Flash IAP Flash In-Application programming Table 500

USB API USB driver Section 42.3.1
C_CAN API C_CAN driver Table 583

Power profiles APl Configure system clock and power consumption. Table 514

Control low power modes and wake-up.
I12C driver 12C ROM driver Table 542
DMA driver DMA ROM driver Table 531
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Table 92. API reference

API Description Reference
SPI driver SPI ROM driver Table 575
ADC driver ADC ROM driver Table 563
USART driver USART ROM driver for USARTO0/1/2 Table 521

typedef struct {
const USBD_API_T *pUSBD; /*!< USBD APl function table base address */
const uint32_t reserved0; /*!< Reserved */
const CAND_API_T *pCAND; /*!< C_CAN API function table base address */
const PWRD_API_T *pPWRD; /*!< Power APl function table base address */
const reservedl; /*1< reserved */
const 12CD_API_T *pl2CD; /*1< 12C driver APl function table base address */
const DMAD_API T *pDMAD; /*1< DMA driver APl function table base address */
const SPID_API_T *pSPID; /*1< SPI driver APl function table base address */
const ADCD_API_T *pADCD; /*1< ADC driver API function table base address */
const UARTD_API_T *pUARTD; /*1< USART driver APl function table base address */
} LPC_ROM_API_T;

#define ROM_DRIVER_BASE (0x03000200UL)
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6.1 Pin description

Table 93. Pin description

Symbol o < = Reset Type Description
g 2 = statelll
6 & ©
1 ] -
PIO0_0/ADCO_10/ 1 2 2 @ ;PUu 10 PIO0_0 — General purpose port 0 input/output O.
SCT0_OuT3 A ADCO_10 — ADCO input 10.
(0] SCTO0_OUT3 — SCTimer0/PWM output 3.
PIO0_1/ADCO_7/ 2 5 6 @ pPu 10 PIO0_1 — General purpose port 0 input/output 1.
SCT0_OUT4 A ADCO_7 — ADCO input 7.
(0] SCT0_OUT4 — SCTimerO/PWM output 4.
PIO0_2/ADCO_6/ 3 6 8 @ ;PUu 10 PIO0_2 — General purpose port 0 input/output 2.
SCT1 0OuT3 ADCO_6 — ADCO input 6.
(0] SCT1_OUT3 — SCTimerl/PWM output 3.
PIO0_3/ADCO_5/ 4 7 10 @ ,PU 10 PIO0_3 — General purpose port 0 input/output 3.
SCT1_0UT4 A ADCO_5 — ADCO input 5.
(0] SCT1_OUT4 — SCTimerl/PWM output 4.
PIO0_4/ADCO_4 5 8 13 @ ,PU 1O PIO0_4 — General purpose port 0 input/output 4. This is
the ISP_0 boot pin for the LQFP48 package.
A ADCO_4 — ADCO input 4.
PIO0_5/ADCO_3 6 9 14 @ |,PU 1O PIO0_5 — General purpose port 0 input/output 5.
A ADCO_3 — ADCO input 3.
PIO0_6/ADCO_2/ 7 10 16 @ L PU IO PIO0_6 — General purpose port 0 input/output 6.
SCT2_0UT3 A ADCO_2 — ADCO input 2.
(0] SCT2_OUT3 — SCTimer2/PWM output 3.
PIO0_7/ADCO_1 8 1 17 @ ;;pPU 10 PIO0_7 — General purpose port 0 input/output 7.

A ADCO_1 — ADCO input 1.

PIO0_8/ADCO_0/TDO 9 12 19 PIO0_8 — General purpose port 0 input/output 8.

=
T
c
O

In boundary scan mode: TDO (Test Data Out).
A ADCO_0 — ADCO input 0.
PIO0_9 — General purpose port 0 input/output 9.
In boundary scan mode: TDI (Test Data In).
A ADC1_1— ADC1 input 1.

PIO0_9/ADC1_1/TDI 12 16 24

S
T
c
o

PIO0_10/ADC1_2 15 19 28 & |;PU IO PIO0_10 — General purpose port O input/output 10.
A ADC1_2 — ADC1 input 2.
PIO0_11/ADC1_3 18 23 33 & |;,PU IO PIO0_11 — General purpose port 0 input/output 11.

On the LQFP64 package, this pin is assigned to
CANO_RD in ISP C_CAN mode.

A ADC1_3 — ADC1 input 3.
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Table 93. Pin description

Symbol Reset Type Description

statelll

2 LQFP48
N LQFP64
%@ LQFP100

PIO0_12/DAC_OUT B ,PU 10 PIO0_12 — General purpose port O input/output 12. If this

pin is configured as a digital input, the input voltage level
must not be higher than Vppa.

A DAC_OUT — DAC analog output.
PIO0_13/ADC1_6 21 29 43 [ |PU 10 PIO0_13 — General purpose port 0 input/output 13.

On the LQFP64 package, this pin is assigned to U0_RXD
in ISP USART mode.

On the LQFP48 package, this pin is assigned to
CANO_RD in ISP C_CAN mode.

A ADC1_6 — ADC1 input 6.
PIO0_14/ADC1_7/ 22 30 45 @ |,PU IO PIO0_14 — General purpose port O input/output 14.

SCT1_OUT5 On the LQFP48 package, this pin is assigned to U0_RXD
in ISP USART mode.

A ADC1_7 — ADC1 input 7.
(0] SCT1_OUT5 — SCTimerl/PWM output 5.
PIO0_15/ADC1_8 23 31 47 [ |PU 10 PIO0_15 — General purpose port 0 input/output 15.

On the LQFP48 package, this pin is assigned to U0_TXD
in ISP USART mode.

A ADC1_8 — ADC1 input 8.
PIO0_16/ADC1_9 24 32 49 @ |PU 1O PIO0_16 — General purpose port 0 input/output 16.
On the LQFP48 package, this is the ISP_1 boot pin.

A ADC1_9 — ADC1 input 9.

PIO0_17/WAKEUP/ 28 39 61 B LLPU IO PIO0_17 — General purpose port O input/output 17. In
TRST boundary scan mode: TRST (Test Reset).

This pin triggers a wake-up from Deep power-down mode.
If you need to wake up from Deep power-down mode via
an external pin, do not assign any movable function to this
pin. Pull this pin HIGH externally while in Deep
power-down mode. Pull this pin LOW to exit Deep
power-down mode. A LOW-going pulse as short as 50 ns
wakes up the part.

PIOOQ_18/ 13 17 26 Bl |;PU 10 PIO0_18 — General purpose port 0 input/output 18.

SCTO0_OUT5 On the LQFP64 package, this pin is assigned to UO_TXD
in ISP USART mode.

On the LQFP48 package, this pin is assigned to
CANO_TD in ISP C_CAN mode.

(0] SCTO0_OUT5 — SCTimerO/PWM output 5.

SWCLK/ 29 40 63 B [|:PU | SWCLK — Serial Wire Clock. SWCLK is enabled by
PIO0_19/TCK default on this pin.

In boundary scan mode: TCK (Test Clock).

10 PIO0_19 — General purpose port O input/output 19.
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Table 93. Pin description

Symbol o = = Reset Type Description
Sy statelll
L oL L
o O ©
- - -
SWDIO/ 33 44 69 B PU IO SWDIO — Serial Wire Debug /0. SWDIO is enabled by
PIO0_20/SCT1_OuUTé6/ default on this pin.
T™MS

In boundary scan mode: TMS (Test Mode Select).
1/0 PIO0_20 — General purpose port 0 input/output 20.

(@) SCT1_OUT6 — SCTimerl/PWM output 6.

RESET/PIO0_21 34 45 71 B LpPU | RESET — External reset input: A LOW-going pulse as
short as 50 ns on this pin resets the device, causing 1/0
ports and peripherals to take on their default states, and
processor execution to begin at address 0.

In deep power-down mode, this pin must be pulled HIGH
externally. The RESET pin can be left unconnected or be
used as a GPIO or for any movable function if an external
RESET function is not needed.

/0 PIO0_21 — General purpose port 0 input/output 21.
PIO0_22/12C0_SCL 37 49 78 [ A 10 PIO0_22 — General purpose port O input/output 22.

1/0 12C0_SCL — I2C-bus clock input/output. High-current sink
if I2C Fast-mode Plus is selected in the I/O configuration
register.

PIO0_23/12C0_SDA 38 50 79 [ A 10 PI0O0_23 — General purpose port O input/output 23.

I/O 12C0_SDA — I2C-bus data input/output. High-current sink
if 12C Fast-mode Plus is selected in the 1/0O configuration
register.

PIO0 24/SCTO_ OUT6 43 58 90 B [ PU IO PIO0_24 — General purpose port 0 input/output 24.
High-current output driver.

(0] SCTO0_OUT6 — SCTimerO/PWM output 6.
PIO0_25 — General purpose port 0 input/output 25.
A ACMPO_l4 — Analog comparator O input 4.

PIO0_25/ACMPO_l4 44 60 93

S
T
c
e}

PIO0_26/ACMPO_I3/ 45 61 95 @ LPU IO PIO0_26 — General purpose port 0 input/output 26.
SCT3_0uUT3 A ACMPO_I3 — Analog comparator O input 3.
(@) SCT3_OUT3 — SCTimer3/PWM output 3.
PIO0_27/ACMP_l11 46 62 97 @ L, PU 10 PIO0_27 — General purpose port O input/output 27.
A ACMP_|1 — Analog comparator common input 1.

PIO0_28/ACMP1_I3 47 63 98 [@ L PU 10 PI0O0_28 — General purpose port O input/output 28.
A ACMP1_13 — Analog comparator 1 input 3.
PIO0_29/ACMP2_13/ 48 64 100 @ L, PU 1O PIO0_29 — General purpose port O input/output 29.
SCT2_0ouT4 A ACMP2_I3 — Analog comparator 2 input 3.
(0] SCT2_0OUT4 — SCTimer2/PWM output 4.
PIO0_30/ADCO_11 - 1 1 @a Pu 10 PIO0_30 — General purpose port 0 input/output 30.

A ADCO_11 — ADCO input 11.
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Symbol

PIO0_31/ADCO_9

PIO1_0/ADCO_8

PIO1_1/ADC1 0

PIO1_2/ADC1_4

PIO1_3/ADC1 5

PIO1_4/ADC1_10

PIO1_5/ADC1_11

PIO1_6/ACMP_I2

PIO1_7/ACMP3_l4

PIO1_8/ACMP3_I3/
SCT3_OUT4

PIO1_9/ACMP2_l4

PIO1_10/ACMP1_l4
PIO1_11

PIO1_12

PIO1_13
PIO1_14/SCTO_OUT7
PIO1_15

PIO1_16

PIO1_17/SCT1_OUT7

PIO1_18

UM10736

LQFP48

@ LQFP64

15

25

28

33

34

46

51

53

54

59

38

®@ | QFP100

23

36

41

51

52

73

81

84

85

91

58

11

12

15

18

20

25

2

2

2

2

2

2

[2

5]

[l

5]
51

5l

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

Reset Type Description
statell

I;PU 1O PIO0_31 — General purpose port O input/output 31.

On the LQFP64 package, this pin is assigned to
CANO_TD in ISP C_CAN mode.

A ADCO0_9 — ADCO input 9.
I;PU IO PIO1_0 — General purpose port 1 input/output O.
A ADCO0_8 — ADCO input 8.
I;PU IO PIO1_1 — General purpose port 1 input/output 1.
A ADC1_0 — ADC1 input 0.
I;PU IO PIO1_2 — General purpose port 1 input/output 2.
A ADC1_4 — ADC1 input 4.
I;PU 1O PIO1_3 — General purpose port 1 input/output 3.
A ADC1_5 — ADC1 input 5.
I;PU 1O PIO1_4 — General purpose port 1 input/output 4.
A ADC1_10 — ADC1 input 10.
I;PU 1O PIO1_5 — General purpose port 1 input/output 5.
A ADC1_11 — ADC1 input 11.
I;PU 1O PIO1_6 — General purpose port 1 input/output 6.
A ACMP_I2 — Analog comparator common input 2.
I;PU 1O PIO1_7 — General purpose port 1 input/output 7.
A ACMP3_14 — Analog comparator 3 input 4.
I;PU 1O PIO1_8 — General purpose port 1 input/output 8.
A ACMP3_13 — Analog comparator 3 input 3.
(0] SCT3_0OUT4 — SCTimer3/PWM output 4.
I;PU 1O PIO1_9 — General purpose port 1 input/output 9.
On the LQFP64 package, this is the ISP_0 boot pin.
A ACMP2_l4 — Analog comparator 2 input 4.
I;PU 1O PIO1_10 — General purpose port 1 input/output 10.
A ACMP1_l4 — Analog comparator 1 input 4.
I;PU 1O PIO1_11 — General purpose port 1 input/output 11.
On the LQFP64 package, this is the ISP_1 boot pin.
I;PU 1O PIO1_12 — General purpose port 1 input/output 12.
I;PU IO PIO1_13 — General purpose port 1 input/output 13.
I;PU 1O PIO1_14 — General purpose port 1 input/output 14.
O SCTO_OUT7 — SCTimer0/PWM output 7.
I;PU 1O PIO1_15 — General purpose port 1 input/output 15.
I;PU 1O PIO1_16 — General purpose port 1 input/output 16.
I;PU 1O PIO1_17 — General purpose port 1 input/output 17.
(0] SCT1_OUT7 — SCTimerl/PWM output 7.
I;PU 1O PIO1_18 — General purpose port 1 input/output 18.
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Table 93. Pin description

Symbol o = = Reset Type Description

g 2 = statelll

6 & ©

- - -
PIO1_19 - - 29 B |LPU IO PIO1_19 — General purpose port 1 input/output 19.
PIO1_20/SCT2_OUTS - - 34 B LPU IO PIO1_20 — General purpose port 1 input/output 20.

(0] SCT2_OUT5 — SCTimer2/PWM output 5.
PIO1_21 - - 37 B LPU IO PIO1_21 — General purpose port 1 input/output 21.
PIO1_22 - - 38 Bl LPU 10 PIO1_22 — General purpose port 1 input/output 22.
PIO1_23 - - 42 Bl LPU 10 PIO1_23 — General purpose port 1 input/output 23.
PIO1_24/SCT3_OUT5 - - 44 B ;PU 10 PIO1_24 — General purpose port 1 input/output 24.
(0] SCT3_OUT5 — SCTimer3/PWM output 5.
PIO1_25 - - 46 Bl L,PU 10 PIO1_25 — General purpose port 1 input/output 25.
PIO1_26 - - 48 B LPU 10 PIO1_26 — General purpose port 1 input/output 26.
PIO1_27 - - 50 Bl L,PU 10 PIO1_27 — General purpose port 1 input/output 27.
PIO1_28 - - 55 B ,PU IO PIO1_28 — General purpose port 1 input/output 28.
PIO1_29 - - 56 B ILPU IO PIO1_29 — General purpose port 1 input/output 29.
PIO1_30 - - 59 B ,PU IO PIO1_30 — General purpose port 1 input/output 30.
PIO1_31 - - 60 Bl L,PU 10 PIO1_31 — General purpose port 1 input/output 31.
PIO2_0 - - 62 B ILPU IO P102_0 — General purpose port 2 input/output O.
PIO02_1 - - 64 B LLPU IO P102_1 — General purpose port 2 input/output 1.
PIO02_2 - - 72 B ,PU 1O P102_2 — General purpose port 2 input/output 2.
P102_3 - - 76 Bl LLPU IO P102_3 — General purpose port 2 input/output 3.
PIO2_4 - - 77 B LLPU 10 P102_4 — General purpose port 2 input/output 4.
On the LQFP100 package, this is the ISP_1 boot pin.
PI02_5 - - 80 B LPU IO P102_5 — General purpose port 2 input/output 5.
On the LQFP100 package, this is the ISP_0 boot pin.

PIO02_6 - - 82 Bl LPU IO P102_6 — General purpose port 2 input/output 6.

On the LQFP100 package, this pin is assigned to U0_TXD
in ISP USART mode.

PIO2_7 - - 86 B PU IO PI02_7 — General purpose port 2 input/output 7.

On the LQFP100 package, this pin is assigned to
UO_RXD in ISP USART mode.

PIO2_8 - - 92 B LPU IO P102_8 — General purpose port 2 input/output 8.

On the LQFP100 package, this pin is assigned to
CANO_TD in ISP C_CAN mode.

PI02_9 - - 94 Bl LPU IO P102_9 — General purpose port 2 input/output 9.

On the LQFP100 package, this pin is assigned to
CANO_RD in ISP C_CAN mode.

PI02_10 - - 9% B LPU IO P102_10 — General purpose port 2 input/output 10.

PIO2_11 - - 99 B I,PU IO PI02_11 — General purpose port 2 input/output 11.

P102_12 35 47 74 Bl LPU 10 P102_12 — General purpose port 2 input/output 12. On
parts LPC1519/17/18 only.

PIO2_13 36 48 75 B LLPU 10 P102_13 — General purpose port 2 input/output 13. On

parts LPC1519/17/18 only.
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Symbol o = = Reset Type Description
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[T T T
o o
- - -

USB_DP 35 47 74 19 . 10 USB bidirectional D+ line. Pad includes internal 33 Q
series termination resistor. On parts LPC1549/48/47 only.

USB_DM 36 48 75 19 . 10 USB bidirectional D- line. Pad includes internal 33 Q
series termination resistor. On parts LPC1549/48/47 only.

RTCXIN 31 42 66 [ - RTC oscillator input. This input should be grounded if the
RTC is not used.

RTCXOUT 32 43 67 O - RTC oscillator output.

XTALIN 26 36 54 [ - Input to the oscillator circuit and internal clock generator
circuits. Input voltage must not exceed 1.8 V.

XTALOUT 25 35 53 [ . Output from the oscillator amplifier.

VBAT 30 41 65 - Battery supply voltage. If no battery is used, tie VBAT to
VDD or to ground.

Vbpa 16 20 30 - Analog supply voltage. Vpp and the analog reference
voltages VREFP_ADC and VREFP_DAC_VDDCMP must
not exceed the voltage level on Vppa. Vppashould typically
be the same voltages as Vpp but should be isolated to
minimize noise and error. Vppa should be tied to Vpp if the
ADC is not used.

Vpp 39, 22, 4, - 3.3 V supply voltage (2.4 V to 3.6 V). The voltage level on

27, 52, 32, Vpp must be equal or lower than the analog supply
42 37, 70, voltage Vppa.
57 83,
57,
89

VREFP_DAC_VDDCMP 14 18 27 [ - DAC positive reference voltage and analog comparator
reference voltage. The voltage level on
VREFP_DAC_VDDCMP must be equal to or lower than
the voltage applied to Vppa.

VREFN 11 14 22 - ADC and DAC negative voltage reference. If the ADC is
not used, tie VREFN to Vss.

VREFP_ADC 10 13 21 - ADC positive reference voltage. The voltage level on
VREFP_ADC must be equal to or lower than the voltage
applied to Vppa. If the ADC is not used, tie VREFP_ADC
to Vpp.

Vssa 17 21 31 - Analog ground. Vssashould typically be the same voltage
as Vg but should be isolated to minimize noise and error.
Vssa should be tied to Vgg if the ADC is not used.

Vss 41, 56, 88, - Ground.

20, 26, 7,
40 27, 39,
55 40,
68,

87

[1] Pin state at reset for default function: | = Input; O = Output; PU = internal pull-up enabled; IA = inactive, no pull-up/down enabled;
F = floating; If the pins are not used, tie floating pins to ground or power to minimize power consumption.
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[2] 5V tolerant pad providing digital I/O functions with configurable pull-up/pull-down resistors, configurable hysteresis, and analog input.
When configured as analog input, digital section of the pad is disabled and the pin is not 5 V tolerant. This pin includes a 10 ns on/off
glitch filter. By default, the glitch filter is turned on.

[3] This pinis not 5V tolerant due to special analog functionality. When configured for a digital function, this pin is 3 V tolerant and provides
standard digital I/O functions with configurable internal pull-up and pull-down resistors and hysteresis. When configured for DAC_OUT,
the digital section of the pin is disabled and this pin is a 3 V tolerant analog output. This pin includes a 10 ns on/off glitch filter. By default,
the glitch filter is turned on.

[4] 5V tolerant pad providing digital /O functions with configurable pull-up/pull-down resistors, and configurable hysteresis. This pin
includes a 10 ns on/off glitch filter. By default, the glitch filter is turned on. This pin is powered in deep power-down mode and can wake
up the part.

[5] 5V tolerant pad providing digital I/O functions with configurable pull-up/pull-down resistors and configurable hysteresis.

[6] 5V tolerant pad. RESET functionality is not available in Deep power-down mode. Use the WAKEUP pin to reset the chip and wake up
from Deep power-down mode. An external pull-up resistor is required on this pin for the Deep power-down mode.

[7]1 12C-bus pins compliant with the 12C-bus specification for 12C standard mode, 12C Fast-mode, and I2C Fast-mode Plus.

[8] 5V tolerant pad providing digital /O functions with configurable pull-up/pull-down resistors and configurable hysteresis; includes
high-current output driver.

[9] Special analog pin.

[10] Pad provides USB functions. It is designed in accordance with the USB specification, revision 2.0 (Full-speed and Low-speed mode
only). This pad is not 5 V tolerant.

Table 94. Movable functions

Function name Type Description
UO_TXD 0] Transmitter output for USARTO.
UO_RXD | Receiver input for USARTO.
m @) Request To Send output for USARTO.
U0_CTS | Clear To Send input for USARTO.
UO_SCLK 110 Serial clock input/output for USARTO in synchronous mode.
Ul _TXD o Transmitter output for USART1.
Ul RXD | Receiver input for USARTL1.
m (@) Request To Send output for USART1.
m | Clear To Send input for USART1.
Ul SCLK 110 Serial clock input/output for USART1 in synchronous mode.
U2_TXD O Transmitter output for USART2.
U2_RXD | Receiver input for USART2.
U2_SCLK 110 Serial clock input/output for USART1 in synchronous mode.
SPIO_SCK 110 Serial clock for SPIO.
SPIO_MOSI 110 Master Out Slave In for SPIO.
SPI0_MISO I/O Master In Slave Out for SPIO0.
SPIO_SSELO 110 Slave select 0 for SPIO.
SPI0_SSEL1 1/0 Slave select 1 for SPIO0.
SPIO_SSEL2 110 Slave select 2 for SPIO.
SPI0_SSEL3 1/0 Slave select 3 for SPIO0.
SPI1_SCK 110 Serial clock for SPI1.
SPI1_MOSI 1/0 Master Out Slave In for SPI1.
SPI1_MISO 110 Master In Slave Out for SPI1.
SPI1_SSELO 1/0 Slave select 0 for SPI1.
SPI1 _SSEL1 110 Slave select 1 for SPI1.
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Table 94. Movable functions ...continued

Function name Type Description

CANO_TD 0 CANO transmit.

CANO_RD | CANO receive.

USB_VBUS | USB VBUS.

SCTO_OUTO o SCTimer0/PWM output O.
SCTO0_OUT1 o SCTimer0/PWM output 1.
SCTO0_OUT2 o SCTimer0/PWM output 2.
SCT1_0OUTO0 @) SCTimerl/PWM output O.
SCT1_OUT1 o SCTimerl/PWM output 1.
SCT1_0OuUT2 @) SCTimerl/PWM output 2.
SCT2_OUTO 0] SCTimer2/PWM output 0.
SCT2_0OUT1 @) SCTimer2/PWM output 1.
SCT2_0OuUT2 o SCTimer2/PWM output 2.
SCT3_OUTO0 @) SCTimer3/PWM output 0.
SCT3_OUT1 o SCTimer3/PWM output 1.
SCT3_0uUT2 0] SCTimer3/PWM output 2.
SCT_ABORTO | SCT abort 0.

SCT_ABORTL1 | SCT abort 1.

ADCO_PINTRIGO | ADCO external pin trigger input 0.
ADCO_PINTRIG1 | ADCO external pin trigger input 1.
ADC1_PINTRIGO | ADCL1 external pin trigger input 0.
ADC1_PINTRIG1 | ADC1 external pin trigger input 1.
DAC_PINTRIG | DAC external pin trigger input.
DAC_SHUTOFF | DAC shut-off external input.
ACMPO_O O Analog comparator 0 output.
ACMP1_O O Analog comparator 1 output.
ACMP2_O O Analog comparator 2 output.
ACMP3_O O Analog comparator 3 output.
CLKOUT (@) Clock output.

ROSC o Analog comparator ring oscillator output.
ROSC_RESET | Analog comparator ring oscillator reset.
USB_FTOGGLE o USB frame toggle. Do not assign this function to a pin until a USB

QEI_PHA
QEI_PHB
QEI_IDX

GPIO_INT BMAT O

SWO

device is connected and the first SOF interrupt has been received

by the device.

QEI phase A input.
QEI phase B input.
QEIl index input.

Output of the pattern match engine.

Serial wire output.
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Table 95. Pins connected to the INPUT MUX and SCT IPU
Symbol o <« 8 Description

< © -

i s

g 9 g
PIO0_2/ADCO_6/SCT1_OUT3 3 6 8  SCTOinput mux
PIO0_3/ADCO_5/SCT1_OUT4 4 7 10 SCTO input mux
PIOO_4/ADCO_4 5 8 13 SCT2input mux
PIO0_5/ADCO_3 6 9 14 FREQMEAS
P1O0_7/ADCO_1 8 11 17 SCT3 input mux
PIO0_14/ADC1_7/SCT1_OUT5 22 30 45 SCTIPU input SAMPLE_IN_AO
PIO0_15/ADC1_8 23 31 47 SCT1 input mux
PIO0_16/ADC1_9 24 32 49 SCT1 input mux
PIO0_17/WAKEUP/TRST 28 39 61 SCTO input mux
SWCLK/PIO0_19/TCK 29 40 63 FREQMEAS
RESET/PIO0_21 34 45 71 SCT1input mux
PIO0_25/ACMPO_14 44 60 93 SCTIPU input SAMPLE_IN_A1l
PIO0_27/ACMP_I1 46 62 97 SCT2 input mux
PIO0_30/ADCO_11 - 1 1 FREQMEAS

SCTO input mux
PIO0_31/ADCO_9 - 3 3 SCT1 input mux
PIO1_4/ADC1_10 - 33 51 SCT1 input mux
PIO1_5/ADC1_11 - 34 52 SCT1 input mux
PIO1_6/ACMP_I2 - 46 73 SCTO input mux
PIO1_7/ACMP3_lI4 - 51 81 SCTO input mux
PIO1_11 - 38 58 SCT3 input mux
SCTIPU input SAMPLE_IN_A2

PIO1_12 - - 9  SCTO input mux
PIO1_13 - - 11  SCTO input mux
P1O1_15 - - 12 SCT1 input mux
PIO1_16 - - 18 SCT1 input mux
P1O01_18 - - 25 SCT2 input mux
PIO1_19 - - 29  SCT2 input mux
PIO1_21 - - 37  SCT3 input mux
PIO1_22 - - 38 SCT3 input mux
PIO1_26 - - 48 SCTIPU input SAMPLE_IN_A3
P101_27 - - 50 FREQMEAS
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7.1 How to read this chapter

The IOCON block is identical for all LPC15xx parts. Registers for pins that are not
available on a specific package are reserved.

Table 96. Available pin configuration registers

Package GPIO Port 0 GPIO Port 1 GPIO Port 2
Pins/configuration registers available

LQFP48 PIO0_Oto PIOO_29 - -

LQFP64 PIO0_0to PIOO_31 PIO1 Oto PIO1_11 -

LQFP100 PIO0_0to PIO0O_31 PIO1_0Oto PIO1_31 PIO2_0to PIO2_11

7.2 Features

The following electrical properties are configurable for each pin:

Pull-up/pull-down resistor

Open-drain mode

Hysteresis

Digital filter with programmable time constant
10 ns, digital glitch filter on selected pins

The true open-drain pins PIO0_22 and PIO0_23 can be configured for different I2C-bus
speeds.

The switch matrix configures a pin for its analog function automatically, when the analog
function is enabled in the PINENABLER registers.

7.3 Basic configuration

Enable the clock to the IOCON in the SYSAHBCLKCTRLO register (Table 50, bit 13).
Once the pins are configured, you can disable the IOCON clock to conserve power.

Each pin has a programmable digital input filter. The base clock for the filter is the output
of the IOCONCLKDIV clock divider in the SYSCON block (see Table 54). The base clock
can be divided individually for each pin to create the glitch filter constant in each digital pin
configuration register.

UM10736
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SYSCON block

main clock—| IOCONCLKDIV

system clock

IOCON

PCLK

CLKDIV=1..64

Fig 9. IOCON clocking

L

DIGITAL FILTER PIO0_0

CLKDIV=1..64

v

DIGITAL FILTER PIO2_11
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7.4 General description

7.4.1 Pin configuration

open-drain enable
output enable _\_FDQ o|
data output PIN
pin configured strong
as digital output pull-down ESD

strong ESD

pull-up

Vbp Vbp
driver

Vbp

pull-up enable

weak
pull-down

repeater mode

enable
pull-down enable

data input

PROGRAMMABLE J ﬂ
DIGITAL FILTER 10 ns GLITCH

in configured
P 9 FILTER

as digital input

select data
inverter

select glitch
filter
select analog input

analog input

pin configured
as analog input

Fig 10. Pin configuration

7.4.2 Pin function

The pin function is determined entirely through the switch matrix. By default one GPIO
function is assigned to each pin. The switch matrix can assign all functions from the
movable function table to any pin in the IOCON block or enable a special function like an
analog input on a specific pin.

Related links:

Section 8.4.2 “Movable functions”

7.4.3 Pin mode

The MODE bit in the IOCON register allows enabling or disabling an on-chip pull-up
resistor for each pin. By default all pull-up resistors are enabled except for the 12C-bus
pins PIO0_22 and PIO0_23, which do not have a programmable pull-up resistor.
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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. 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.

Open-drain mode

An open-drain mode can be enabled for all digital I/O pins that are not the 12C-bus pins.
This mode is not a true open-drain mode. The input cannot be pulled up above Vpp.

Remark: As opposed to the true open-drain 12C-bus pins, digital pins with configurable
open-drain mode are not 5 V tolerant when Vpp = 0.

Analog mode

The switch matrix automatically configures the pin in analog mode whenever an analog
input or output is selected as the pin’s function through the switch matrix PINENABLE
registers.

When using a pin in analog mode, disable the pull-up and pull-down resistors.

I2C-bus mode

The 12C-bus pins PIO0_22 and PIO0_23 can be programmed to support a true open-drain
mode independently of whether the 12C function is selected or another digital function. If
the 12C function is selected, all three 12C modes, Standard mode, Fast-mode, and
Fast-mode plus, are supported. A digital glitch filter can be configured for all functions.
Pins PI0O0_22 and PIO0_23 operate as high-current sink drivers (20 mA) independently of
the programmed function.

Input glitch filter

Selected pins (see Section 7.5.1 “Digital pin control registers with glitch filter on port 0”)
provide the option of turning on or off a 10 ns input glitch filter. The glitch filter is turned on
by default. The RESET pin has a 20 ns glitch filter (not configurable).

Programmable digital filter

All GPIO pins are equipped with a programmable digital filter. The filter rejects input
pulses with a selectable duration of shorter than one, two, or three cycles of a filter clock
(S_MODE =1, 2, or 3). For each individual pin, the filter clock is derived from the main
clock using the IOCONCLKDIV register divided by the CLKDIV value (PCLKn). The filter
can also be bypassed entirely.

Any input pulses of duration Tpyse Of either polarity will be rejected if:
Touise < TpcLkn x S_MODE

Input pulses of one filter clock cycle longer may also be rejected:

Tpuise = TpcLkn x (S_MODE + 1)
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Remark: The filtering effect is accomplished by requiring that the input signal be stable for
(S_MODE +1) successive edges of the filter clock before being passed on to the chip.
Enabling the filter results in delaying the signal to the internal logic and should be done
only if specifically required by an application. For high-speed or time critical functions
ensure that the filter is bypassed.

If the delay of the input signal must be minimized, select a faster PCLK and a higher
sample mode (S_MODE) to minimize the effect of the potential extra clock cycle.

If the sensitivity to noise spikes must be minimized, select a slower PCLK and lower
sample mode.

Related registers and links:

Table 54 “IOCON glitch filter clock divider register (IOCONCLKDIV, address 0x4007
40D4) bit description”

7.5 Register description

Each port pin PIOm_n has one IOCON register assigned to control the pin’s electrical
characteristics.

Table 97. Register overview: I/O configuration (base address 0x400F 8000)

Name

PI0O0_0 to PIO0_17

PIO0_18 to PIO0_21

PIO0_22

PIO0_23

PIO0_24

PIO0_25 to PIO0_31

PIO1_0 to PIO1_10

PIO1_11to PIO1_31

PI02_0 to PIO2_13

Access Address Description Reset Reference
offset value
R/W 0x000 to Digital I/0O control for port 0 pins PIO0_0 to PIO0_17. 0x90 Table 99

0x044 With analog function and glitch filter.

R/W 0x048 to Digital I/O control for port 0 pins PIO0_18 to PIO0_21. 0x90 Table 100
0x054 Without glitch filter.

R/W 0x058 1/0O control for open-drain pin PIO0_22. This pinisused  0x90 Table 101
for the 12C-bus SCL function.

R/W 0x05C 1/0O control for open-drain pin PIO0_23. This pinisused  0x90 Table 101
for the 12C-bus SDA function.

R/W 0x060 Digital I/O control for port O pins PIO0_24. Without glitch  0x90 Table 100

filter.

R/W 0x064 to Digital I/O control for port 0 pins PIO0_25 to 0x90 Table 99
0x07C PI100_31.With analog function and glitch filter.

R/W 0x080to Digital I/O control for port 1 pins PIO1_0 to PIO1_10. 0x90 Table 102
0x0A8 With analog function and glitch filter.

R/W Ox0ACto Digital I/O control for port 1 pins PIO1_11to 0x90 Table 103
O0x0FC PI101_31.Without glitch filter.

R/W 0x100 to Digital I/O control for port 2 pins PIO2_0 to PIO2_13. 0x90 Table 104

0x134 Without glitch filter.

Table 98. Digital I1/0 configuration register types

Name Address  True Analog Glitch filter Digital High-drive Reference
offset open-drain on/off filter output

PIO0_0 0x000 no yes yes yes no Table 99

PIOO0_1 0x004 no yes yes yes no Table 99

PIOO0_2 0x008 no yes yes yes no Table 99
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Table 98. Digital I/0 configuration register types

Name Address  True Analog Glitch filter Digital High-drive Reference
offset open-drain on/off filter output

PIOO0_3 0x00C no yes yes yes no Table 99
PIO0_4 0x010 no yes yes yes no Table 99
PIO0_5 0x014 no yes yes yes no Table 99
PIO0_6 0x018 no yes yes yes no Table 99
PIO0_7 0x01C no yes yes yes no Table 99
PIO0_8 0x020 no yes yes yes no Table 99
PIO0_9 0x024 no yes yes yes no Table 99
PIO0_10 0x028 no yes yes yes no Table 99
PIOO0_11 0x02C no yes yes yes no Table 99
PIO0_12 0x030 no yes yes yes no Table 99
PIOO0_13 0x034 no yes yes yes no Table 99
PIO0_14 0x038 no yes yes yes no Table 99
PIO0_15 0x03C no yes yes yes no Table 99
PIO0_16 0x040 no yes yes yes no Table 99
PIO0_17 0x044 no yes yes yes no Table 99
PIO0_18 0x048 no no no yes no Table 100
PIOO_19 0x04C no no no yes no Table 100
PIO0_20 0x050 no no no yes no Table 100
PIOO_21 0x054 no no no yes no Table 100
PIO0_22 0x058 yes no no yes no Table 101
PIO0_23 0x05C yes no no yes no Table 101
PIOO0_24 0x060 no no no yes yes Table 100
PIO0_25 0x064 no yes yes yes no Table 99
PIO0_26 0x068 no yes yes yes no Table 102
PIO0_27 0x06C no yes yes yes no Table 102
PIO0_28 0x070 no yes yes yes no Table 102
PIO0_29 0x074 no yes yes yes no Table 102
PIO0_30 0x078 no yes yes yes no Table 102
PIOO_31 0x07C no yes yes yes no Table 102
PIO1_0 0x080 no yes yes yes no Table 102
PIO1_ 1 0x084 no yes yes yes no Table 102
PIO1_2 0x088 no yes yes yes no Table 102
PIO1_3 0x08C no yes yes yes no Table 102
PIO1_4 0x090 no yes yes yes no Table 102
PIO1_5 0x094 no yes yes yes no Table 102
PIO1_6 0x098 no yes yes yes no Table 102
PIO1_7 0x09C no yes yes yes no Table 102
PIO1_8 0x0A0 no yes yes yes no Table 102
PIO1_9 0x0A4 no yes yes yes no Table 102
PIO1_10 0x0A8 no yes yes yes no Table 102
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Table 98. Digital I/0 configuration register types
Name Address  True Analog Glitch filter Digital High-drive Reference
offset open-drain on/off filter output

PIO1_11 Ox0AC no no no yes no Table 103
PIO1_12 0x0BO no no no yes no Table 103
PIO1_13 0x0B4 no no no yes no Table 103
PIO1_14 0x0B8 no no no yes no Table 103
PIO1_15 0x0BC no no no yes no Table 103
PIO1_16 0x0CO0 no no no yes no Table 103
PIO1_17 0x0C4 no no no yes no Table 103
PIO1_18 0x0C8 no no no yes no Table 103
PIO1_19 0x0CC no no no yes no Table 103
PIO1_20 0x0DO0 no no no yes no Table 103
PIO1_21 0x0D4 no no no yes no Table 103
PIO1_22 0x0D8 no no no yes no Table 103
PIO1_23 0x0DC no no no yes no Table 103
PIO1_24 OxOEO no no no yes no Table 103
PIO1_25 OxOE4 no no no yes no Table 103
PIO1_26 OxOE8 no no no yes no Table 103
PIO1_27 OxOEC no no no yes no Table 103
PIO1_28 0x0FO0 no no no yes no Table 103
PIO1_29 Ox0F4 no no no yes no Table 103
PIO1_30 OxOF8 no no no yes no Table 103
PIO1_31 Ox0FC no no no yes no Table 103
PIO2_0 0x100 no yes yes yes no Table 104
PIO2_1 0x104 no yes yes yes no Table 104
PIO02_2 0x108 no yes yes yes no Table 104
PIO2_3 0x10C no no no yes no Table 104
PIO02_4 0x110 no no no yes no Table 104
PIO2_5 0x114 no no no yes no Table 104
PIO2_6 0x118 no no no yes no Table 104
PIO2_7 0x11C no no no yes no Table 104
PIO2_8 0x120 no no no yes no Table 104
PIO2_9 0x124 no no no yes no Table 104
PIO2_10 0x128 no no no yes no Table 104
PIO2_11 0x12C no no no yes no Table 104
PI02_12 0x130 no no no yes no Table 104
PIO2_13 0x134 no no no yes no Table 104

UM10736

751

Digital pin control registers with glitch filter on port 0

The digital pin control registers control the digital properties of all pins except the pins with
true open-drain 12C-bus functions. The pin’s function is determined by the switch matrix.
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If any of the pins is connected to an analog function through the switch matrix
PINENABLE registers, the digital portion of the pin is disconnected.

For each pin controlled by these registers, the digital glitch filter is enabled.

Table 99. Digital pin control registers PIO0_0 to PIO0_17 register (PIO0_[0:17], address
0x400F 8000 (PIO0_0) to 0x400F 8044 (PIO0_17) and 0x400F 8064 (PIO0_25) to
0x400F 807C (PIO0_31)) bit description

Bit Symbol Value Description Reset
value
2:0 - Reserved. Only write 0 to these bits. 0
4:3 MODE Selects function mode (on-chip pull-up/pull-down resistor 0x2
control).
0x0 Inactive (no pull-down/pull-up resistor enabled).

0ox1 Pull-down resistor enabled.
0x2 Pull-up resistor enabled.
0x3 Repeater mode.
5 HYS Hysteresis. 0
0 Disable.
Enable.
6 INV Invert input 0

0 Input not inverted (HIGH on pin reads as 1; LOW on pin reads
as 0).

1 Input inverted (HIGH on pin reads as 0, LOW on pin reads as
1).

- - Reserved.

FILTR Selects 10 ns input glitch filter. 0
Filter enabled.
Filter disabled.

9 - - Reserved.
10 oD Open-drain mode. 0
Disable.

Open-drain mode enabled.
Remark: This is not a true open-drain mode.
12:11 S_MODE Digital filter sample mode. 0
0x0 Bypass input filter.

0ox1 1 clock cycle. Input pulses shorter than one filter clock are
rejected.

0x2 2 clock cycles. Input pulses shorter than two filter clocks are
rejected.

0x3 3 clock cycles. Input pulses shorter than three filter clocks are
rejected.
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Table 99. Digital pin control registers PIO0_0 to PIO0_17 register (PIO0_[0:17], address
0x400F 8000 (PIO0_0) to 0x400F 8044 (PIO0_17) and 0x400F 8064 (P1O0_25) to
0x400F 807C (P100_31)) bit description

Bit Symbol Value Description Reset
value
15:13 CLKDIV Select peripheral clock divider for input filter sampling clock 0
IOCONCLKDIV. Value 0x7 is reserved.
0x0 PCLK.
0x1 PCLK/2.
0x2 PCLK/4.

0x3 PCLK/8.
0Ox4 PCLK/16.
0x5 PCLK/32.
0x6 PCLK/64.
31:16 - - Reserved. 0

Digital pin control registers without glitch filter on port O

The digital pin control registers control the digital properties of all pins except the pins with
true open-drain 12C-bus functions. The pin’s function is determined by the switch matrix.

If any of the pins is connected to an analog function through the switch matrix
PINENABLE registers, the digital portion of the pin is disconnected.

Pins controlled by these registers do not have a glitch filter.

Table 100. Digital pin control registers PIO0_18 to PIO0_21 register (PIO0_[18:21], address
0x400F 8048 (PIO0_18) to 0x400F 8054 (PIO0_21), and 0x400F 8060 (PIO0_24)) bit

description
Bit Symbol Value Description Reset
value
2:0 - Reserved. Only write 0 to these bits. 0
4:3 MODE Selects function mode (on-chip pull-up/pull-down resistor 0x2
control).
0x0 Inactive (no pull-down/pull-up resistor enabled).
Ox1 Pull-down resistor enabled.
0x2 Pull-up resistor enabled.
0x3 Repeater mode.
5 HYS Hysteresis. 0
Disable.
Enable.
6 INV Invert input 0
0 Input not inverted (HIGH on pin reads as 1; LOW on pin reads
as 0).
1 Input inverted (HIGH on pin reads as 0, LOW on pin reads as
1).
9:7 - - Reserved. 0Ox1

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2014. All rights reserved.

User manual

Rev. 1.1 — 3 March 2014 114 of 759



NXP Semiconductors UM10736

Chapter 7: LPC15xx I/0 pin configuration (IOCON)

Table 100. Digital pin control registers PIO0_18 to PIOO_21 register (PIO0_[18:21], address
0x400F 8048 (PIO0_18) to 0x400F 8054 (PIO0_21), and 0x400F 8060 (P1O0_24)) bit

description
Bit Symbol Value Description Reset
value
10 oD Open-drain mode. 0

Disable.
Open-drain mode enabled.
Remark: This is not a true open-drain mode.
12:11 S_MODE Digital filter sample mode. 0
0x0 Bypass input filter.
0ox1 1 clock cycle. Input pulses shorter than one filter clock are

rejected.

0x2 2 clock cycles. Input pulses shorter than two filter clocks are
rejected.

0x3 3 clock cycles. Input pulses shorter than three filter clocks are
rejected.

15:13 CLKDIV Select peripheral clock divider for input filter sampling clock 0

IOCONCLKDIV. Value 0x7 is reserved.

0x0 PCLK.

0x1 PCLK/2.

0x2 PCLK/4.

0x3 PCLK/8.

0x4 PCLK/16.
0x5 PCLK/32.
0x6 PCLK/64.
31:16 - - Reserved. 0

7.5.3 Digital pin control registers for open-drain pins PIO0_22/23 on port O

Table 101. Digital open-drain pin control registers (PIO0_[22:23], address 0x400F 805C
(P100_22) to 0x400F 8060 (PIO0_23)) bit description

Bit Symbol Value Description Reset
value
5:0 - Reserved. Only write O to these bits. 0x10
INV Invert input 0
0 Input not inverted (HIGH on pin reads as 1; LOW on pin
reads as 0).
1 Input inverted (HIGH on pin reads as 0, LOW on pin reads
as 1).
7 - Reserved. 1
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Table 101. Digital open-drain pin control registers (PIO0_[22:23], address 0x400F 805C
(PIO0_22) to 0x400F 8060 (PIO0_23)) bit description

Bit Symbol Value Description Reset
value
9:8 I2CMODE Selects 12C mode. 0

Select Standard mode (I2CMODE = 00, default) or
Standard I/O functionality (I2CMODE = 01) if the pin
function is GPIO (FUNC = 000).

0x0 Standard mode/ Fast-mode 12C.
0x1 Standard digital 1/0 functionality
0x2 Fast-mode Plus 12C
0x3 Reserved.
10 - - Reserved. -
12:11 S_MODE Digital filter sample mode. 0
0x0 Bypass input filter.

0x1 1 clock cycle. Input pulses shorter than one filter clock are
rejected.

0x2 2 clock cycles. Input pulses shorter than two filter clocks
are rejected.

0x3 3 clock cycles. Input pulses shorter than three filter clocks
are rejected.

15:13 CLKDIV Select peripheral clock divider for input filter sampling clock 0
IOCONCLKDIV. Value 0x7 is reserved.

0x0 PCLK.

Ox1 PCLK/2.

0x2 PCLK/4.

0x3 PCLK/8.

Ox4 PCLK/16.
0x5 PCLK/32.
0x6 PCLK/64.

31:16 - - Reserved. -

7.5.4 Digital pin control registers with glitch filter on port 1

The digital pin control registers control the digital properties of all pins except the pins with
true open-drain 12C-bus functions. The pin’s function is determined by the switch matrix.

If any of the pins is connected to an analog function through the switch matrix
PINENABLE registers, the digital portion of the pin is disconnected.

For each pin controlled by these registers, the digital glitch filter is enabled.
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Table 102. Digital pin control registers PIO1_0 to PIO1_10 register (PIO1_[0:10], address
0x400F 8080 (PIO1_0) to 0x400F 80A8 (PIO1_10)) bit description

Bit Symbol Value Description Reset
value
2:0 - Reserved. Only write O to these bits. 0
4:3 MODE Selects function mode (on-chip pull-up/pull-down resistor 0x2
control).
0x0 Inactive (no pull-down/pull-up resistor enabled).

0ox1 Pull-down resistor enabled.
0x2 Pull-up resistor enabled.
0x3 Repeater mode.
5 HYS Hysteresis. 0
Disable.
Enable.
6 INV Invert input 0

0 Input not inverted (HIGH on pin reads as 1; LOW on pin reads
as 0).

1 Input inverted (HIGH on pin reads as 0, LOW on pin reads as
1).

- - Reserved.

FILTR Selects 10 ns input glitch filter. 0
Filter enabled.
Filter disabled.

9 - - Reserved.
10 oD Open-drain mode.
0 Disable.

Open-drain mode enabled.
Remark: This is not a true open-drain mode.
12:11 S_MODE Digital filter sample mode. 0
0x0 Bypass input filter.
0x1 1 clock cycle. Input pulses shorter than one filter clock are

rejected.
0x2 2 clock cycles. Input pulses shorter than two filter clocks are
rejected.
0x3 3 clock cycles. Input pulses shorter than three filter clocks are
rejected.
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Table 102. Digital pin control registers PIO1_0 to PIO1_10 register (PIO1_[0:10], address
0x400F 8080 (P101_0) to 0x400F 80A8 (PIO1_10)) bit description

Bit Symbol Value Description Reset
value
15:13 CLKDIV Select peripheral clock divider for input filter sampling clock 0
IOCONCLKDIV. Value 0x7 is reserved.

0x0 PCLK.

0x1 PCLK/2.

0x2 PCLK/4.

0x3 PCLK/8.

0x4 PCLKI/16.
0x5 PCLK/32.
0x6 PCLK/64.
31:16 - - Reserved. 0

Digital pin control registers without glitch filter on port 1

The digital pin control registers control the digital properties of all pins except the pins with
true open-drain 12C-bus functions. The pin’s function is determined by the switch matrix.

If any of the pins is connected to an analog function through the switch matrix
PINENABLE registers, the digital portion of the pin is disconnected.

Pins controlled by these registers do not have a glitch filter.

Table 103. Digital pin control registers PIO1_11 to PIO1_31 register (PIO1_[11:31], address
0x400F 80AC (P1O1_11) to 0x400F 80FC (PIO1_31)) bit description

Bit Symbol Value Description Reset
value
2:0 - Reserved. Only write O to these bits. 0
4:3 MODE Selects function mode (on-chip pull-up/pull-down resistor 0x2
control).
0x0 Inactive (no pull-down/pull-up resistor enabled).

ox1 Pull-down resistor enabled.
0x2 Pull-up resistor enabled.
0x3 Repeater mode.
5 HYS Hysteresis. 0
Disable.
Enable.
6 INV Invert input 0

0 Input not inverted (HIGH on pin reads as 1; LOW on pin reads
as 0).

1 Input inverted (HIGH on pin reads as 0, LOW on pin reads as
1).

- - Reserved.
9:8 - - Reserved. 0
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Table 103. Digital pin control registers PIO1_11 to PIO1_31 register (PIO1_[11:31], address
0x400F 80AC (P1O1_11) to 0x400F 80FC (PIO1_31)) bit description

Bit Symbol Value Description Reset
value
10 oD Open-drain mode. 0
0 Disable.

Open-drain mode enabled.
Remark: This is not a true open-drain mode.
12:11 S_MODE Digital filter sample mode. 0
0x0 Bypass input filter.
0x1 1 clock cycle. Input pulses shorter than one filter clock are

rejected.

0x2 2 clock cycles. Input pulses shorter than two filter clocks are
rejected.

0x3 3 clock cycles. Input pulses shorter than three filter clocks are
rejected.

15:13 CLKDIV Select peripheral clock divider for input filter sampling clock 0

IOCONCLKDIV. Value 0x7 is reserved.

0x0 PCLK.

ox1 PCLK/2.

0x2 PCLK/4.

0x3 PCLK/8.

0x4 PCLK/16.
0x5 PCLK/32.
0x6 PCLK/64.
31:16 - - Reserved. 0

7.5.6 Digital pin control registers without glitch filter on port 2

The digital pin control registers control the digital properties of all pins except the pins with
true open-drain 12C-bus functions. The pin’s function is determined by the switch matrix.

If any of the pins is connected to an analog function through the switch matrix
PINENABLE registers, the digital portion of the pin is disconnected.

Pins controlled by these registers do not have a glitch filter.

Table 104. Digital pin control registers PIO2_0 to PIO2_13 register (PI02_[0:13], address
0x400F 8100 (PI02_0) to 0x400F 8124 (P102_13)) bit description

Bit Symbol Value Description Reset
value
2:0 - Reserved. Only write 0 to these bits. 0
4:3 MODE Selects function mode (on-chip pull-up/pull-down resistor 0x2
control).
0x0 Inactive (no pull-down/pull-up resistor enabled).

Ox1 Pull-down resistor enabled.
0x2 Pull-up resistor enabled.

0x3 Repeater mode.
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Table 104. Digital pin control registers PIO2_0 to PIO2_13 register (PI02_[0:13], address
0x400F 8100 (P102_0) to 0x400F 8124 (P102_13)) bit description

Bit Symbol Value Description Reset
value
5 HYS Hysteresis. 0
0 Disable.
Enable.
6 INV Invert input 0
0 Input not inverted (HIGH on pin reads as 1; LOW on pin reads
as 0).
1 Input inverted (HIGH on pin reads as 0, LOW on pin reads as
1).
7 - - Reserved. 1
9:8 - - Reserved.
10 oD Open-drain mode. 0
Disable.

Open-drain mode enabled.
Remark: This is not a true open-drain mode.
12:11 S_MODE Digital filter sample mode. 0
0x0 Bypass input filter.
0x1 1 clock cycle. Input pulses shorter than one filter clock are

rejected.

0x2 2 clock cycles. Input pulses shorter than two filter clocks are
rejected.

0x3 3 clock cycles. Input pulses shorter than three filter clocks are
rejected.

15:13 CLKDIV Select peripheral clock divider for input filter sampling clock 0

IOCONCLKDIV. Value 0x7 is reserved.

0x0 PCLK.

0ox1 PCLK/2.

0x2 PCLK/4.

0x3 PCLK/8.
0x4 PCLK/16.
0x5 PCLK/32.
0x6 PCLK/64.
31:16 - - Reserved. 0
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8.1 How to read this chapter

The switch matrix is available on all parts.

8.2 Features

* Flexible assignment of digital peripheral functions to pins
¢ Enable/disable of analog functions

8.3 Basic configuration

Once configured, no clocks are needed for the switch matrix to function. The system clock
is needed only to write to or read from the pin assignment registers. After the switch matrix
is configured, disable the clock to the switch matrix block in the SYSAHBCLKCTRL
register.

Before activating a peripheral or enabling its interrupt, use the switch matrix to connect the
peripheral to external pins.

The serial wire debug pins SWCLK and SWDIO are assigned by default to pins PIO0_19
and PIOO0_20. If the user code disables the SWD functions through the switch matrix to
use the pins for other functions, the SWD port is disabled.

Remark: For the purpose of programming the pin functions through the switch matrix,
every programmable pin (all pins except some special function pins, the power, and the
ground pins) is identified in a package-independent way by its GPIO port pin number.

Remark: The switch matrix is only reset by a POR or BOD reset. A hardware reset via the
RESET pin or a watchdog timer reset do not reset the switch matrix. Therefore, peripheral
functions remain connected to pins through the hardware or watchdog reset and the pins
remain input or output as defined by the switch matrix and assume the default state as
defined by the peripheral connected to them. See also Section 3.7.1.
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Chapter 8: LPC15xx Switch Matrix (SWM)

PIO0_22/12C0_SCL [37|
PIO0_23/12C0_SDA [38]

Vbbp @

Vss [40]

Vss [41]

Voo [42]

PIO0_24/SCTO_OUTS (43|
PIO0_25/ACMPO_|4 44|
PIO0_26/ACMPO_I3/ SCT3_OUT3 [45]
PIO0_27/ACMP_I1 (46
PIO0_28/ACMP1_I3 [47|
PIO0_29/ACMP2_I3/ SCT2_OUT4 [48]

assign
function UO_RXD
to LQFP48 pin 24
= PIO0_16

disable ADC1_9
PINENABLEO bit 21 = 1

(92}
=
=
)
=
2
o
5 S
(%] £z
S 2 35
s § =0 PIO0_16 ->
8' 5 (3 g pin number 16 = 0x10
z o 5 o =
B&raogz, %5 z3 :
o ol 8353509 o2 2 PINASSIGNO bits 15:8
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[81[8] 3] [3] [8] [=] [3] [] [&] [~] [8] [8] l
PIO0_16 =
[24] PI00_16/ADC1_9 «——— UO_RXD
23] PI00_15/ADC1_8
[22] PIO0_14/ADC1_7/ SCT1_OUT5
[21] PIO0_13/ADC1_6
120] Vss
LPC1547JBD48 E PIO0_12/DAC_OUT
LPC1549JBD48 [18] PI00_11/ADC1_3
EVSSA
EVDDA
[15] PIO0_10/ADC1_2
assign
[14] VREFP_DAC_VDDCMP unction U0, TXD
[13] PIO0_18/ SCTO_OUT5 to LQFP48 pin 6
O = PIO0_5
[ ][] [¢] o] [o] [N [=] [=] [2] [E] €] ~
T T B disable ADCO_3
E E E E e I
> 2228828£94¢k& PINENABLEO bit 3 = 1
5050507588588 Sz
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A pin is identified for the purpose of programming the switch matrix by its default GPIO port pin.

Fig 11. Example: Connect function U0_RXD and UO_TXD to pins

The switch matrix connects all internal signals listed in the table of movable functions
through the pin assignment registers to external pins on the package. External pins are
identified by their default GPIO pin number PIO0_n. Follow these steps to connect an
internal signal FUNC to an external pin. An example of a movable function is the UART
transmit signal TXD:

1. Find the function FUNC in the list of movable function in Table 105 or in the data

sheet.

2. Use the LPC15xx data sheet to decide which pin x on the LPC15xx package to
connect FUNC to.
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3. Use the pin description table to find the default GPIO function PIO0_n assigned to
package pin x. m is the pin number (0 to 31 for port 0, 32 to 63 for port 1, 64 to 75 for
port 2).

4. Locate the pin assignment register for the function FUNC in the switch matrix register
description.

5. Disable any special functions on pin PIOO_n in the PINENABLEO register.

6. Program the pin number m into the bits assigned to FUNC.

FUNC is now connected to pin x on the package.

Enable an analog input or other special function
The switch matrix enables functions that can only be assigned to one pin. Examples are
analog inputs, all GPIO pins, and the debug SWD pins.
¢ If you want to assign a GPIO pin, disable any special function available on this pin in
the PINENABLEDO register and do not assign any movable function to it.

By default, all pins except pins hosting the RESET and serial wire functions are
assigned to GPIO.

* For all other functions that are not in the table of movable functions, do the following:

a. Locate the function in the pin description table in the data sheet. This shows the
package pin for this function.

b. Enable the function in the PINENABLEO/1 registers. All other possible functions on
this pins are now disabled.

8.4 General description

UM10736

The switch matrix connects internal signals (functions) to external pins. Functions are
signals coming from or going to a single pin on the package and coming from or going to
an on-chip peripheral block. Examples of functions are the GP10s, the UART transmit
output (TXD), or the clock output CLKOUT. Many peripherals have several functions that
must be connected to external pins.

Most functions can be assigned through the switch matrix to any external pin that is not a
power or ground pin. These functions are called movable functions.

Analog inputs and outputs as well as open-drain I2C functions and a few digital functions
such as the SCT outputs are assigned to one particular external pin with the appropriate
electrical characteristics and have to be enabled on that pin. These functions are called
fixed-pin functions. If a fixed-pin function is not enabled on the assigned pin, it can be
replaced by any other movable function.

GPIOs are fixed-pin functions. Each GPIO is assigned to one and only one external pin.
By default, all external pins have the GPIO function assigned. External pins are therefore
identified by their fixed-pin GPIO function.
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Fig 12. Switch matrix block diagram
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UM10736

8.4.1 Switch matrix register interface

The switch matrix consists of two blocks of pin-assignment registers PINASSIGN and
PINENABLE. Every function has an assigned field (1-bit or 8-bit wide) within this bank of
registers where you can program the external pin - identified by its GPIO function - you
want the function to connect to.

GPIOs range from PIO0_0 to PIO2_11 and, for assignment through the pin-assignment
registers, are consecutively numbered 0 to 75 (32 pins for port 0 and 1, 12 pins for port 2).

There are two types of functions which must be assigned to port pins in different ways:

1. Movable functions (PINASSIGNO to 8):

All movable functions are digital functions. Assign movable functions to pin numbers
through the 8 bits of the PINASSIGN register associated with this function. Once the
function is assigned a pin PIO0_n, it is connected through this pin to a physical pin on
the package.

Remark: You are allowed to assign only one digital output function to an external pin
at any given time.

Remark: You can assign more than one digital input function to one external pin.
2. Fixed-pin functions (PINENABLEO/1):

Some functions require pins with special characteristics and cannot be moved to
other physical pins. Hence these functions are mapped to a fixed port pin. Examples
of fixed-pin functions are the oscillator pins or comparator inputs.

Each fixed-pin function is associated with one bit in the PINENABLEO register which
selects or deselects the function.
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— If a fixed-pin function is deselected, any movable function can be assigned to its
port and pin.

— If a fixed-pin function is deselected and no movable function is assigned to this pin,
the pin is GPIO.

— Onreset, all fixed-pin functions are deselected.

— If a fixed-pin function is selected, its assigned pin can not be used for any other
function.
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8.4.2 Movable functions

Table 105. Movable functions

Function name  Type Description SWM Pin assign Reference
register
UO_TXD (@) Transmitter output for USARTO. PINASSIGNO Table 107
UO_RXD | Receiver input for USARTO. PINASSIGNO Table 107
UO_RTS o) Request To Send output for USARTO. PINASSIGNO Table 107
Uo_CTS [ Clear To Send input for USARTO. PINASSIGNO Table 107
UO_SCLK 1/0 Serial clock input/output for USARTO in synchronous PINASSIGN1 Table 108
mode.
Ul TXD O Transmitter output for USART1. PINASSIGN1 Table 108
Ul _RXD | Receiver input for USART1. PINASSIGN1 Table 108
ULl _RTS o) Request To Send output for USARTL. PINASSIGN1 Table 108
U1 _CTS [ Clear To Send input for USART1. PINASSIGN2 Table 109
Ul SCLK 110 Serial clock input/output for USART1 in synchronous PINASSIGN2 Table 109
mode.
U2_TXD @) Transmitter output for USART2. PINASSIGN2 Table 109
U2_RXD | Receiver input for USART2. PINASSIGN2 Table 109
U2_SCLK 110 Serial clock input/output for USART1 in synchronous PINASSIGN3 Table 110
mode.
SPI0_SCK /0 Serial clock for SPIO. PINASSIGN3 Table 110
SPI0_MOSI 1/0 Master Out Slave In for SPIO0. PINASSIGN3 Table 110
SPI0_MISO 1/0 Master In Slave Out for SPIO0. PINASSIGN3 Table 110
SPIO_SSELO I/0 Slave select 0 for SPIO. PINASSIGN4 Table 111
SPI0_SSEL1 1/0 Slave select 1 for SPIO0. PINASSIGN4 Table 111
SPI0_SSEL2 I/0 Slave select 2 for SPIO. PINASSIGN4 Table 111
SPI0_SSEL3 1/0 Slave select 3 for SPIO0. PINASSIGN4 Table 111
SPI1_SCK I/0 Serial clock for SPI1. PINASSIGN5 Table 112
SPI1_MOSI 1/0 Master Out Slave In for SPI1. PINASSIGN5 Table 112
SPI1_MISO 1/0 Master In Slave Out for SPI1. PINASSIGN5 Table 112
SPI1_SSELO 110 Slave select 0 for SPI1. PINASSIGN5 Table 112
SPI1_SSEL1 I/0 Slave select 1 for SPI1. PINASSIGN6 Table 113
CANO_TD (@) CANO transmit. PINASSIGNG6 Table 113
CANO_RD | CANO receive. PINASSIGN6 Table 113
USB_VBUS | USB VBUS. PINASSIGN7 Table 114
SCTO_OUTO O SCTO output 0. PINASSIGN7 Table 114
SCTO0_OUT1 ] SCTO output 1. PINASSIGN7 Table 114
SCTO_OUT2 O SCTO output 2. PINASSIGN7 Table 114
SCT1_OuUTo ] SCT1 output 0. PINASSIGNS Table 115
SCT1_OUT1 O SCT1 output 1. PINASSIGNS Table 115
SCT1_OuUT2 ] SCT1 output 2. PINASSIGNS Table 115
SCT2_OuUT0 O SCT2 output 0. PINASSIGNS Table 115
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Function name  Type Description SWM Pin assign Reference
register
SCT2_OUT1 0] SCT2 output 1. PINASSIGN9 Table 116
SCT2_0OUT2 @] SCT2 output 2. PINASSIGN9 Table 116
SCT3_OUTO0 0] SCT3 output 0. PINASSIGN9 Table 116
SCT3_OUT1 @] SCT3 output 1. PINASSIGN9 Table 116
SCT3_0OUT2 0] SCT3 output 2. PINASSIGN10 Table 117
SCT_ABORTO | SCT abort 0. PINASSIGN10 Table 117
SCT_ABORT1 | SCT abort 1. PINASSIGN10 Table 117
ADCO_PINTRIGO | ADCO external pin trigger input 0. PINASSIGN10 Table 117
ADCO_PINTRIG1 | ADCO external pin trigger input 1. PINASSIGN11 Table 118
ADC1_PINTRIGO | ADCL1 external pin trigger input 0. PINASSIGN11 Table 118
ADC1 _PINTRIG1 | ADCL1 external pin trigger input 1. PINASSIGN11 Table 118
DAC_PINTRIG | DAC external pin trigger input. PINASSIGN11 Table 118
DAC_SHUTOFF | DAC shut-off external input. PINASSIGN12 Table 119
ACMPO_O @) Analog comparator 0 output. PINASSIGN12 Table 119
ACMP1_O 0 Analog comparator 1 output. PINASSIGN12 Table 119
ACMP2_0O @) Analog comparator 2 output. PINASSIGN12 Table 119
ACMP3_0O 0 Analog comparator 3 output. PINASSIGN13 Table 120
CLKOUT 0] Clock output. PINASSIGN13 Table 120
ROSC (@) Analog comparator ring oscillator output. PINASSIGN13 Table 120
ROSC_RESET | Analog comparator ring oscillator reset. PINASSIGN13 Table 120
USB_FTOGGLE O USB frame toggle. Do not assign this function to a pin untii  PINASSIGN14 Table 121
a USB device is connected and the first SOF interrupt has
been received by the device.

QEI_PHA I QEI phase A input. PINASSIGN14 Table 121
QEI_PHB | QEI phase B input. PINASSIGN14 Table 121
QEI_IDX | QEIl index input. PINASSIGN14 Table 121
GPIO_INT_BMAT O Output of the pattern match engine. PINASSIGN15 Table 122
SWO @) Serial wire output. PINASSIGN15 Table 122
8.5 Register description
Table 106. Register overview: Switch matrix (base address 0x4003 8000)
Name Access Offset Description Reset value Reference
PINASSIGNO R/W 0x000 Pin assign register 0. Assign movable OXFFFF FFFF  Table 107

functions UO_TXD, U0O_RXD, UO_RTS,

Uo_CTS.
PINASSIGN1 R/W 0x004 Pin assign register 1. Assign movable OXFFFF FFFF  Table 108

functions UO_SCLK, U1_TXD, U1_RXD,

Ul_RTS.
PINASSIGN2 R/W 0x008 Pin assign register 2. Assign movable OXFFFF FFFF  Table 109

functions U1_CTS, Ul_SCLK, U2_TXD,

U2_RXD.
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Name
PINASSIGN3

PINASSIGN4

PINASSIGN5

PINASSIGNG

PINASSIGN7

PINASSIGNS8

PINASSIGN9

PINASSIGN10

PINASSIGN11

PINASSIGN12

PINASSIGN13

PINASSIGN14

PINASSIGN15

PINENABLEO

PINENABLE1

Access
R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

Offset
0x00C

0x010

0x014

0x018

0x01C

0x020

0x024

0x028

0x02C

0x030

0x034

0x038

0x03C

0x1CO

0x1C4

Description

Pin assign register 3. Assign movable

function U2_SCLK, SPI0_SCK, SPI0_MOSI,

SPI0_MISO.

Pin assign register 4. Assign movable
functions SPI0_SSELO, SPIO_SSEL1,
SPIO_SSEL2, SPIO_SSELS3.

Pin assign register 5. Assign movable
functions SPI1_SCK, SPI1_MOSI,
SPI1_MISO, SPI1_SSELO

Pin assign register 6. Assign movable
functions SPI1_SSEL1, CANO_TD,
CANO_RD.

Pin assign register 7. Assign movable
functions USB_VBUS, SCT0O_OUTO,
SCTO0_OUT1, SCTO0_OUT2

Pin assign register 8. Assign movable
functions SCT1_OUTO0, SCT1_OUT],
SCT1_OUT2, SCT2_0OUTO0

Pin assign register 9. Assign movable
functions SCT2_OUT1, SCT2_0UT?2,
SCT3_OUTO0, SCT3_0OUT1

Pin assign register 10. Assigh movable
functions SCT3_OUT2, SCT_ABORTO,
SCT_ABORTL1, ADCO_PINTRIGO

Pin assign register 11. Assign movable
functions ADCO_PINTRIG1,
ADC1_PINTRIGO, ADC1_PINTRIG1,
DAC_PINTRIG

Pin assign register 12. Assigh movable
functions DAC_SHUTOFF, ACMPO_O,
ACMP1_0O, ACMP2_0O

Pin assign register 13. Assign movable
functions ACMP3_0, CLKOUT, ROSC,
ROSC_RESET

Pin assign register 14. Assign movable
functions USB_FTOGGLE, QEI_PHA,
QEI_PHB, QEI_IDX

Pin assign register 15. Assign movable
functions GPIO_INT_BMAT, SWO

Reserved

Pin enable register 0. Enables fixed-pin
functions for ADCO, ADC1, and analog
comparator.

Pin enable register 0. Enables fixed-pin

functions for analog comparator, I12C, SCT

outputs, RESET, serial wire debug.

Reset value
OXFFFF FFFF

OXFFFF FFFF

OXFFFF FFFF

OXFFFF FFFF

OXFFFF FFFF

OXFFFF FFFF

OXFFFF FFFF

OXFFFF FFFF

OXFFFF FFFF

OXFFFF FFFF

OXFFFF FFFF

OXFFFF FFFF

OXFFFF FFFF

OXFFFF FFFF

OXFF1F FFFF

Reference
Table 110

Table 111

Table 112

Table 113

Table 114

Table 115

Table 116

Table 117

Table 118

Table 119

Table 120

Table 121

Table 122

Table 123

Table 124
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8.5.1 PINASSIGNO

Table 107. Pin assign register 0 (PINASSIGNO, address 0x4003 8000) bit description

Bit Symbol Description Reset
value
7:0 UARTO_TXD_O  UARTO_TXD function assignment. The value is the pin OxFF

number to be assigned to this function. PIO0_0 =0, ...,
PIO1 0=32, ..., PIO2_11 = 75.

15:8 UARTO_RXD_| UARTO_RXD function assignment. The value is the pin OxFF
number to be assigned to this function. PIO0_0=0, ...,
PIO1 0=32, ..., PIO2_11 = 75.

23:16 UARTO_RTS_O UARTO_RTS function assignment. The value is the pin OxFF
number to be assigned to this function. PIO0_0=0, ...,
PIO1_0=32, ..., PIO2_11 = 75.

31:24 UARTO_CTS | UARTO_CTS function assignment. The value is the pin OxFF

number to be assigned to this function. PIO0_0 =0, ...,
PIO1 0=232, ..., PIO2_11 = 75.

8.5.2 PINASSIGN1

Table 108. Pin assign register 1 (PINASSIGN1, address 0x4003 8004) bit description

Bit Symbol Description Reset
value
7:0 UARTO_SCLK_IO0 UARTO_SCLK function assignment. The value is the pin  OxFF

number to be assigned to this function. PIOC0_0 =0, ...,
PIO1_0=32, ..., PIO2_11 = 75.

15:8 UART1_TXD_O  UART1_TXD function assignment. The value is the pin OxFF
number to be assigned to this function. PIOC0_0 =0, ...,
PIO1 0=32, ..., PIO2_11 = 75.

23:16 UART1_RXD_I UART1_RXD function assignment. The value is the pin OxFF
number to be assigned to this function. PIOC0_0 =0, ...,
PIO1 0=32, ..., PIO2_11 = 75.

31:24 UART1_RTS_O UART1_RTS function assignment. The value is the pin OxFF

number to be assigned to this function. PIO0_0 =0, ...,
PIO1 0=32,..,PI0O2_11 =75.

8.5.3 PINASSIGN2

Table 109. Pin assign register 2 (PINASSIGNZ2, address 0x4003 8008) bit description

Bit Symbol Description Reset
value
7:0 UART1_CTS_| UART1_CTS function assignment. The value is the pin OxFF

number to be assigned to this function. PIO0_0 =0, ...,
PIO1 0=32,..,PI0O2_11 =75.
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Table 109. Pin assign register 2 (PINASSIGN2, address 0x4003 8008) bit description

Bit

15:8

23:16

31:24

Symbol

UART1_SCLK_IO

UART2_TXD_O

UART2_RXD_|

Description Reset
value

UART1_SCLK function assignment. The value is the pin  OxFF
number to be assigned to this function. PIO0_0=0, ...,
PIO1 0=32, .., PIO2_11 =75.

UART2_TXD function assignment. The value is the pin OxFF
number to be assigned to this function. PIO0_0=0, ...,
PIO1_0=32, .., PIO2_11 =75.

UART2_RXD function assignment. The value is the pin OxFF
number to be assigned to this function. PIO0_0 =0, ...,
PIO1_0=32, .., PIO2_11 =75.

8.5.4 PINASSIGN3

Table 110. Pin assign register 3 (PINASSIGN3, address 0x4003 800C) bit description

Bit

7:0

15:8

23:16

31:24

Symbol

Description Reset
value

UART2_SCLK_IO0 UART2_SCLK function assignment. The value is the pin  OxFF

SPI0_SCK_IO

SPI0_MOSI_IO

SPI0_MISO_IO

8.5.5 PINASSIGN4

number to be assigned to this function. PIOC0_0 =0, ...,
PIO1_0=32, ..., PIO2_11=75.

SPI0_SCK function assignment. The value is the pin OxFF
number to be assigned to this function. PIO0_0 = 0,...,
PIO1_0=32, .., PIO2_11 =75.

SPI0_MOSI function assignment. The value is the pin OxFF
number to be assigned to this function. PIOC0_0 =0, ...,
PIO1 0=32, ..., PIO2_11 = 75.

SPI0_MISO function assignment. The value is the pin OxFF
number to be assigned to this function. PIO0_0 =0, ...,
PIO1 0=32,..,PI0O2_11 =75.

Table 111. Pin assign register 4 (PINASSIGN4, address 0x4003 8010) bit description

Bit

7:0

15:8

23:16

31:24

Symbol

SPI0_SSELSN_0
1o

SPI0_SSELSN_1
10

SPI0_SSELSN_2
10

SPI0_SSELSN_3
o)

Description Reset
value

SPI0_SSELSN_0 function assignment. The value isthe  OxFF
pin number to be assigned to this function. PIO0_0 =0,

..., PIO1_0=32, ..., PI0O2_11 = 75.

SPI0_SSELSN_1 function assignment. The value isthe  OxFF
pin number to be assigned to this function. PIO0_0 =0,

.., PIO1_0=32, ..., PI02_11 = 75.

SPI0_SSELSN_2 function assignment. The value isthe  OxFF
pin number to be assigned to this function. PIO0_0 =0,

.., PIO1_0=32, ..., PI0O2_11 = 75.

SPI0_SSELSN_3 function assignment. The value isthe  OxFF

pin number to be assigned to this function. PIO0_0 = 0,
..., PI01_0=32, .., PIO2_11 = 75.
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8.5.6

8.5.7

8.5.8
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PINASSIGNS

Table 112. Pin assign register 5 (PINASSIGNS5, address 0x4003 8014) bit description

Bit Symbol Description Reset
value

7:0 SPI1_SCK_IO SPI1_SCK function assignment. The value is the pin OxFF

number to be assigned to this function. PIO0_0 =0, ...,
PIO1 0=32, ..., PIO2_11 = 75.

15:8 SPI1_MOSI_IO SPI1_MOSI function assignment. The value is the pin OxFF
number to be assigned to this function. PIO0_0=0, ...,
PIO1 0=32, ..., PIO2_11 = 75.

23:16 SPI1_MISO_IO SPI1_MISO function assignment. The value is the pin OxFF
number to be assigned to this function. PIO0_0=0, ...,
PIO1_0=32, ..., PIO2_11 = 75.

31:24 SPI1_SSELSN_O0 SPI1_SSELSN_O function assignment. The value is the  OxFF

_1o pin number to be assigned to this function. PIO0_0 = 0,
.., PI01_0=32, ..., PIO2_11 = 75.

PINASSIGNG

Table 113. Pin assign register 6 (PINASSIGNG, address 0x4003 8018) bit description

Bit Symbol Description Reset
value

7:0 SPI1_SSELSN_1 SPI1_SSELSN_1 function assignment. The value isthe  OxFF

_Io pin number to be assigned to this function. PIO0_0 = 0,
.., PI01_0=32, .., PlO2_11=75.
15:8 CAN_TD1_O CAN_TD1 function assignment. The value is the pin OxFF

number to be assigned to this function. PIOC0_0 =0, ...,
PIO1 0=32,...,PI02_11=75.

23:16 CAN_RD1_I CAN_RD1 function assignment. The value is the pin OxFF
number to be assigned to this function. PIOC0_0 =0, ...,
PIO1_0=32, .., PIO2_11 =75.

31:24 - Reserved, OxFF

PINASSIGN7

Table 114. Pin assign register 7 (PINASSIGN7, address 0x4003 801C) bit description

Bit Symbol Description Reset
value

7:0 USB_VBUS | USB_VBUS function assignment. The value is the pin OxFF

number to be assigned to this function. PIO0_0=0, ...,
PIO1_0=32, ..., PIO2_11 = 75.

15:8 SCTO_OUTO_O  SCTO_OUTO function assignment. The value is the pin OxFF
number to be assigned to this function. PIOC0_0 =0, ...,
PIO1 0=32, ..., PIO2_11 = 75.

23:16 SCT0_OUT1_O SCTO_OUTL1 function assignment. The value is the pin OxFF
number to be assigned to this function. PIOC0_0 =0, ...,
PIO1_0=32, ..., PIO2_11 = 75.

31:24 SCT0_OUT2_O SCTO_OUT2 function assignment. The value is the pin OxFF

number to be assigned to this function. PIO0_0 =0, ...,
PIO1 0=32, .., PI0O2_11 =75.
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8.5.9 PINASSIGNS8

Table 115. Pin assign register 8 (PINASSIGNS8, address 0x4003 8020) bit description

Bit Symbol Description Reset
value
7:0 SCT1_OUTO_O  SCT1_OUTO function assignment. The value is the pin OxFF

number to be assigned to this function. PIO0_0 =0, ...,
PIO1 0=32, ..., PIO2_11 = 75.

15:8 SCT1_OUT1 O  SCT1_OUT1 function assignment. The value is the pin OxFF
number to be assigned to this function. PIO0_0=0, ...,
PIO1 0=32, ..., PIO2_11 = 75.

23:16 SCT1 _OUT2_0O SCT1_OUT2 function assignment. The value is the pin OxFF
number to be assigned to this function. PIO0_0=0, ...,
PIO1_0=32, ..., PIO2_11 = 75.

31:24 SCT2_OUT0 O SCT2_0OUTO function assignment. The value is the pin OxFF

number to be assigned to this function. PIO0_0 =0, ...,
PIO1 0=232, ..., PIO2_11 = 75.

8.5.10 PINASSIGN9

Table 116. Pin assign register 9 (PINASSIGN9, address 0x4003 8024) bit description

Bit Symbol Description Reset
value
7:0 SCT2_OUT1_O  SCT2_OUT1 function assignment. The value is the pin OxFF

number to be assigned to this function. PIOC0_0 =0, ...,
PIO1_0=32, ..., PI0O2_11=75.

15:8 SCT2_0OUT2_O  SCT2_OUT2 function assignment. The value is the pin OxFF
number to be assigned to this function. PIOC0_0 =0, ...,
PIO1 0=32, ..., PI0O2_11=75.

23:16 SCT3_OUTO_O  SCT3_OUTO function assignment. The value is the pin OxFF
number to be assigned to this function. PIOC0_0 =0, ...,
PIO1 0=32, ..., PIO2_11 = 75.

31:24 SCT3_OUT1_O  SCT3_OUTL1 function assignment. The value is the pin OxFF

number to be assigned to this function. PIO0_0 =0, ...,
PIO1 0=32,..,PI0O2_11 =75.

8.5.11 PINASSIGN10

Table 117. Pin assign register 10 (PINASSIGN10, address 0x4003 8028) bit description

Bit Symbol Description Reset
value
7:0 SCT3_0OUT2_0O  SCT3_OUT2 function assignment. The value is the pin OxFF

number to be assigned to this function. PIO0_0 =0, ...,
PIO1 0=32, .., PIO2_11 =75.
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Table 117. Pin assign register 10 (PINASSIGN10, address 0x4003 8028) bit description

Bit

15:8

23:16

31:24

Symbol

SCT_ABORTO_|

SCT_ABORTL_|

ADCO_PIN_TRIG
0_I

Description

SCT_ABORTO function assignment. The value is the pin
number to be assigned to this function. PIO0_0=0, ...,
PIO1 0=32, .., PIO2_11 =75.

SCT_ABORTL1 function assignment. The value is the pin
number to be assigned to this function. PIO0_0=0, ...,
PIO1_0=32, .., PIO2_11 =75.

ADCO_PIN_TRIGO function assignment. The value is the

pin number to be assigned to this function. PIO0_0 = 0,
.., PI01_0=32, ..., PIO2_11 = 75.

Reset
value

OxFF

OxFF

OxFF

8.5.12 PINASSIGN11

Table 118. Pin assign register 11 (PINASSIGN11, address 0x4003 802C) bit description

Bit

7:0

15:8

23:16

31:24

Symbol

ADCO_PIN_TRIG
11

ADC1_PIN_TRIG
0l

ADC1_PIN_TRIG
11

DAC_PIN_TRIG_|

8.5.13 PINASSIGN12

Description

ADCO_PIN_TRIG1 function assignment. The value is the

pin number to be assigned to this function. PIO0_0 = 0,
.., PI01_0=32, .., PlO2_11=75.

ADC1_PIN_TRIGO function assignment. The value is the

pin number to be assigned to this function. PIO0_0 =0,
.., PI01_0=32, .., PlIO2_11 = 75.

ADC1_PIN_TRIG1 function assignment. The value is the

pin number to be assigned to this function. PIO0_0 =0,
.., PI01_0=32,..,PlO2_11 =75.

DAC_PIN_TRIG function assignment. The value is the
pin number to be assigned to this function. PIO0_0 =0,
.., PIO1_0=32, ..., PIO2_11 =75.

Reset
value

OxFF

OxFF

OXFF

OxFF

Table 119. Pin assign register 12 (PINASSIGN12, address 0x4003 8030) bit description

Bit

7:0

15:8

23:16

31:24

Symbol

Description

DAC_SHUTOFF_I DAC_SHUTOFF function assignment. The value is the

ACMPO_OUT_O

ACMP1_OUT O

ACMP2_OUT O

pin number to be assigned to this function. PIO0_0 =0,
., PIO1_0=32, ..., PIO2_11 =75.

ACMPOQ_OUT function assignment. The value is the pin
number to be assigned to this function. PIO0_0=0, ...,
PIO1 0=32, .., PIO2_11 =75.

ACMP1_OUT function assignment. The value is the pin
number to be assigned to this function. PIO0_0=0, ...,
PIO1_0=32, .., PIO2_11 =75.

ACMP2_OUT function assignment. The value is the pin
number to be assigned to this function. PIOC0_0 =0, ...,
PIO1_0=32, .., PIO2_11 =75.

Reset
value

OxFF

OxFF

OxFF

OxFF

UM10736
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8.5.15

8.5.16
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Table 120. Pin assign register 13 (PINASSIGN13, address 0x4003 8034) bit description

Bit Symbol Description Reset

value

7:0 ACMP3_OUT_O ACMP3_OUT function assignment. The value is the pin  OxXFF
number to be assigned to this function. PIO0_0 =0, ...,

PIO1 0=32, ..., PIO2_11 = 75.

15:8 CLK_OUT_O CLK_OUT function assignment. The value is the pin OxFF
number to be assigned to this function. PIO0_0=0, ...,
PIO1_0=32, .., PIO2_11 =75.

23:16 ROSCO0_O ROSCO function assignment. The value is the pin number OxFF
to be assigned to this function. PIO0_0=0, ..., PIO1_0 =
32,...,Pl02_11 =75.

31:24 ROSC_RSTO | ROSC_RSTO function assignment. The value is the pin OxFF
number to be assigned to this function. PIO0_0 =0, ...,
PIO1_0=32, ..., PIO2_11 = 75.

PINASSIGN14

Table 121. Pin assign register 14 (PINASSIGN14, address 0x4003 8038) bit description

Bit Symbol Description Reset

value

7:0 USB_FRAME_TO USB_FRAME_TOG function assignment. The value isthe OxFF

G O pin number to be assigned to this function. PIO0_0 = 0,
.., PIO1_0=32, ..., PI0O2_11 = 75.

15:8 QEIO_PHA | QEIO_PHA function assignment. The value is the pin OxFF
number to be assigned to this function. PIOC0_0 =0, ...,
PIO1 0=32, ..., PIO2_11 = 75.

23:16 QEIO_PHB_I QEIO_PHB function assignment. The value is the pin OxFF
number to be assigned to this function. PIOC0_0 =0, ...,
PIO1 0=32, ..., PIO2_11 = 75.

31:24 QEIO_IDX | QEIO_IDX function assignment. The value is the pin OxFF
number to be assigned to this function. PIO0_0 =0, ...,
PIO1 0=32, ..., PIO2_11 = 75.

PINASSIGN15

Table 122. Pin assign register 15 (PINASSIGN15, address 0x4003 803C) bit description

Bit Symbol Description Reset

value

7:0 GPIO_INT_BMAT GPIO_INT_BMATCH function assignment. The valueis  OxFF

CH_O the pin number to be assigned to this function. PIO0_0 =
0,..PIO1_0=32,...,PlO2_11 =75.

15:8 SWO_O SWO function assignment. The value is the pin numberto OxFF
be assigned to this function. PIO0_0=0, ..., PIO1_0 =32,

.., PI02_11 = 75.
23:16 - Reserved. OxFF
31:24 - Reserved. OxFF
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This register enables analog or digital fixed-pin functions that can only be assigned to one

pin.

If the fixed-pin function is disabled, this pin is connected to GPIO or any digital pin function
that is assigned to it through the PINASSIGN registers. By default the fixed-pin function is
deselected and GPIO is assigned to this pin.

Table 123. Pin enable register 0 (PINENABLEO, address 0x4003 81CO0) bit description

Bit Symbol Value
0 ADCO_0

0
1 ADCO_1
2 ADCO_2

0
3 ADCO_3
4 ADCO_4

0
5 ADCO_5
6 ADCO_6

0
7 ADCO_7
8 ADCO_8
9 ADCO_9
10 ADCO0_10

Description

ADCO_0 function enable.
Enabled on pin PIO0_8.
Disabled.

ADCO_1 function enable.
Enabled on pin PIO0_7.
Disabled.

ADCO_2 function enable.
Enabled on pin PIO0_6.
Disabled.

ADCO_3 function enable.
Enabled on pin PIO0_5.
Disabled.

ADCO_4 function enable.
Enabled on pin PIO0_4.
Disabled.

ADCO_5 function enable.
Enabled on pin PIO0_3.
Disabled.

ADCO_6 function enable.
Enabled on pin PIO0_2.
Disabled.

ADCO_7 function enable.
Enabled on pin PIO0_1.
Disabled.

ADCO_8 function enable.
Enabled on pin PIO1_0.
Disabled.

ADCO_9 function enable.
Enabled on pin PIO0_31.
Disabled.

ADCO_10 function enable.

Enabled on pin PIO0_0.
Disabled.

All information provided in this document is subject to legal disclaimers.
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Table 123. Pin enable register 0 (PINENABLEO, address 0x4003 81CO0) bit description

Bit

11

12

13

14

15

16

17

18

19

20

21

22

23

24

UM10736

Symbol Value
ADCO_11

0
ADC1_0
ADC1 1

0
ADC1_2
ADC1 3

0
ADC1_4
ADC1 5

0
ADC1_6
ADC1 7

0
ADC1_8
ADC1 9

0
ADC1_10
ADC1_11

0
DAC_OUT

Description

ADCO_11 function enable.
Enabled on pin PIOO0_30.
Disabled.

ADC1_0 function enable.
Enabled on pin PIO1_1.
Disabled.

ADC1_1 function enable.
Enabled on pin PIO0_9.
Disabled.

ADC1_2 function enable.
Enabled on pin PIO0_10.
Disabled.

ADC1_3 function enable.
Enabled on pin PIO0_11.
Disabled.

ADC1_4 function enable.
Enabled on pin PIO1_2.
Disabled.

ADCL1_5 function enable.
Enabled on pin PIO1_3.
Disabled.

ADC1_6 function enable.
Enabled on pin PIO0_13.
Disabled.

ADC1_7 function enable.
Enabled on pin PIO0_14.
Disabled.

ADC1_8 function enable.
Enabled on pin PIO0_15.
Disabled.

ADC1 9 function enable.
Enabled on pin PIO0_16.
Disabled.

ADC1_10 function enable.
Enabled on pin PIO1_4.
Disabled.

ADC1_11 function enable.
Enabled on pin PIO1_5.
Disabled.

DAC_OUT function enable.

All information provided in this document is subject to legal disclaimers.
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Table 123. Pin enable register 0 (PINENABLEO, address 0x4003 81CO0) bit description

Bit Symbol Value Description Reset
value

0 Enabled on pin PIO0_12.
Disabled.
25 ACMP_I1 ACMP input 1 (common input) function enable. 1
Enabled on pin PIO0_27.
Disabled.
26 ACMP_I2 ACMP input 2 (common input) function enable. 1
0 Enabled on pin PIO1_6.
Disabled.
27 ACMPO_I3 Analog comparator 0 input 3 function enable. 1
Enabled on pin PIO0_26.
Disabled.
28 ACMPO_l4 Analog comparator 0 input 4 function enable. 1
0 Enabled on pin PIO0_25.
Disabled.
29 ACMP1_I3 Analog comparator 1 input 3 function enable. 1
Enabled on pin PIO0_28.
Disabled.
30 ACMP1_l4 Analog comparator 1 input 4 function enable. 1
0 Enabled on pin PIO1_10.
Disabled.
31 ACMP2_13 Analog comparator 2 input 3 function enable. 1
Enabled on pin PIO0_29.
Disabled.

8.5.18 PINENABLE 1

This register enables analog or digital fixed-pin functions that can only be assigned to one
pin.

If the fixed-pin function is disabled, this pin is connected to GPIO or any digital pin function that is
assigned to it through the PINASSIGN registers. By default the fixed-pin function is deselected and
GPIO is assigned to this pin.

Table 124. Pin enable register 1 (PINENABLEL, address 0x4003 81C4) bit description

Bit Symbol Value Description Reset
value
0 ACMP2_l4 Analog comparator 2 input 4 function enable. 1
Enabled on pin PIO1_9.
Disabled.
1 ACMP3_I3 Analog comparator 3 input 3 function enable. 1
Enabled on pin PIO1_8.
Disabled.
2 ACMP3_l4 Analog comparator 3 input 4 function enable. 1
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Table 124. Pin enable register 1 (PINENABLEL, address 0x4003 81C4) bit description

Bit

10

11

12

13

14

15

Symbol

12C0_SDA

12C0_SCL

SCT0_OUT3

SCT0_OUT4

SCT0_OUT5

SCTO_OUTG6

SCTO_OUT7

SCT1_OUT3

SCT1_0OuUT4

SCT1_OUT5

SCT1_OUT6

SCT1_OUT7

SCT2_0OUT3

Description

Enabled on pin PIO1_7.
Disabled.

12C0_SDA function enable.
Enabled on pin PIO0_23.
Disabled.

12C0_SCL function enable.
Enabled on pin PIO0_22.
Disabled.

SCTO_OUTS3 function enable.
Enabled on pin PIO0_0.
Disabled.

SCTO_OUT4 function enable.
Enabled on pin PIO0_1.
Disabled.

SCTO_OUTS5 function enable.

Enabled on function PIO0_18.

Disabled.

SCTO_OUT®6 function enable.
Enabled on pin PIO0_24.
Disabled.

SCTO_OUTY7 function enable.
Enabled on pin PIO1_14.
Disabled.

SCT1_OUTS3 function enable.
Enabled on pin PIOO_2.
Disabled.

SCT1_OUT4 function enable.
Enabled on pin PIOO_3.
Disabled.

SCT1_OUTS5 function enable.
Enabled on pin PIOO_14.
Disabled.

SCT1_OUTS6 function enable.
Enabled on pin PIO0_20.
Disabled.

SCT1_OUTY function enable.
Enabled on pin PIO1_17.
Disabled.

SCT2_OUTS3 function enable.
Enabled on pin PIOO_B6.
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Table 124. Pin enable register 1 (PINENABLE1, address 0x4003 81C4) bit description

Bit Symbol Value Description Reset
value

1 Disabled.
16 SCT2_0OUT4 SCT2_0OUT4 function enable. 1
Enabled on pin PIO0_29.
Disabled.
17 SCT2_0OUT5 SCT2_OUTS5 function enable. 1
Enabled on pin PIO1_20.
Disabled.
18 SCT3_0OUT3 SCT3_OUTS3 function enable. 1
Enabled on pin PIO0_26.
Disabled.
19 SCT3_0OuUT4 SCT3_0OUT4 function enable. 1
0 Enabled on pin PIO1_8.
Disabled.
20 SCT3_OUT5 SCT3_OUTS5 function enable. 1
0 Enabled on pin PIO1_24.
Disabled.
21 RESETN RESET function enable. 0
Enabled on pin PIO0_21.
Disabled.
22 SWCLK SWCLK function enable. 0
Enabled on pin PIO0_19.
Disabled.
23 SWDIO SWDIO function enable. 0
Enabled on pin PIO0_20.
Disabled.
31:24 - - Reserved. 1
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9.1 How to read this chapter

Input multiplexing is available for all parts. Depending on the package, not all inputs from
external pins may be available. See Table 96 “Available pin configuration registers”.

9.2 Features

¢ Configures the inputs to the SCTs.
¢ 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.

9.3 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
SYSAHBCLKCTRL register.

9.4 Pin description

The input multiplexer has no dedicated pins. However, several external pins can be
selected as inputs to the SCT input multiplexer and 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 function assigned to the pin through the switch matrix as long as no
analog function is enabled.

Table 125. INPUT MUX pin description

Pins Peripheral Input mux
Reference

P100_2, PIO0_3, PIO0_17, PIO0O_30, PIO1_6, SCTO Table 127

PIO1 7, PIO1_12, PIO1 13

P100_15, PIO0_16, PIO0_21, PIO0_31,PIO1_4, SCT1 Table 128

PIO1_5, PIO1_15, PIO1_16

PO_4, PO _27,P1_18, P1_19 SCT2 Table 129

PI1O0_7, PIO1_11, PIO1_21, PIO1_22 SCT3 Table 130

PIO0_n, PIO1_n (n=0to 31) Pin interrupts 0 to 7 Table 131

P10O0_5, PIO0_19, PIO0_30, PIO1_27 Frequency measure block Table 134
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9.5 General description

UM10736

9.5.1

9.5.2

The inputs to the four SCTs, to the DMA trigger, 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 complex event-driven processes
without CPU intervention by connecting peripherals like the SCTs and the ADCs, the
SCTs and the analog comparators, or two SCTs internally with each other.

The DMA can use trigger input multiplexing to sequence DMA transactions without the
use of interrupt service routines.

SCT input multiplexing

SCT0/1
inputs
0

>

pins %;»

SCT outputs,
hoWp ouputs, P
SCT IPU %ngli}sG SCTO0/1 outputs

scTo [— 1% &
SCT1

pins —8,;>
SCT outputs,
ADC interrupts, 15
ACMP outputs, 7
SCT IPU outputs,
DEBUG _—

|SCTO/1_INMUX6| oo |SCTO/1_INMUXO|

SCT2/3
inputs
0

pins %
SCT outputs,
ADC interrupts, 17
ACMP outputs, 7"
USB_FTOGGLE,
DEBUG

SCT2/3 outputs

scT2 —%—»
SCT3

pins %;»
SCT outputs,
ADC interrupts,

17
ACMP outputs, ~7

USB_FTOGGLE,
DEBUG

SCT2/3 INMUX2|e e« BCT2/3_INMUXO

Fig 13. SCT input multiplexing

Pin interrupt input multiplexing

The input mux for the pin interrupts and pattern match engine multiplexes all pins from
ports 0 and 1.
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INPUT MUX

all pins PIO[0:1]_m '/ \|
|

all pins PIO[0:1]_m 1 \l

EDGE/LEVEL
DETECT LOGIC

[— NVIC pin interrupt 0

. ——— Pattern match engine slices 0 to7

PINTSEL7

Fig 14. Pin interrupt multiplexing

EDGE/LEVEL
DETECT LOGIC

—> NVIC pin interrupt 7

L » Pattern match engine slices 0 to7

9.5.3 DMA trigger input multiplexing

DMA trigger

inputs 0:19:

ADC sequence
interrupts,

SCT DMA requests,
ACMP outputs

INPUT MUX

DMA_ITRIG_INMUXn

16,
7

trigger input

DMA_INMUX_INMUXO0
from DMA channel 0 —>

from DMA channel 17 —»

INP_N

DMA_INMUX_INMUX3
from DMA channel 0 —>

L]
from DMA channel 17 —»

INP_N

INP_N

DMA channel
trigger output n

Fig 15. DMA trigger multiplexing

UM10736
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Table 126. Register overview: Input multiplexing (base address 0x4001 4000)

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 126 are reserved and should not be written to.

Name Access Offset Description Reset Reference
value

SCTO_INMUXO0 R/W 0x000 Input mux register for SCTO input O Ox1F  Table 127
SCTO_INMUX1 R/W 0x004 Input mux register for SCTO input 1 Ox1F  Table 127
SCTO_INMUX2 R/W 0x008  Input mux register for SCTO input 2 Ox1F  Table 127
SCTO_INMUX3 R/W 0x00C Input mux register for SCTO input 3 Ox1F  Table 127
SCTO_INMUX4 R/W 0x010 Input mux register for SCTO input 4 Ox1F  Table 127
SCTO_INMUX5 R/W 0x014 Input mux register for SCTO input 5 Ox1F  Table 127
SCTO_INMUX6 R/W 0x018 Input mux register for SCTO input 6 Ox1F  Table 127
- - 0x01C Reserved. - -
SCT1_INMUXO 0x020  Input mux register for SCT1 input O Ox1F  Table 128
SCT1_INMUX1 R/W 0x024  Input mux register for SCT1 input 1 Ox1F  Table 128
SCT1_INMUX2 R/W 0x028  Input mux register for SCT1 input 2 Ox1F  Table 128
SCT1_INMUX3 R/W 0x02C  Input mux register for SCT1 input 3 Ox1F  Table 128
SCT1_INMUX4 R/W 0x030 Input mux register for SCT1 input 4 Ox1F  Table 128
SCT1_INMUX5 R/W 0x034 Input mux register for SCT1 input 5 Ox1F  Table 128
SCT1_INMUX6 R/W 0x038  Input mux register for SCT1 input 6 Ox1F  Table 128
- - 0x03C Reserved. - -
SCT2_INMUXO0 R/W 0x040  Input mux register for SCT2 input O Ox1F  Table 129
SCT2_INMUX1 R/W 0x044  Input mux register for SCT2 input 1 Ox1F  Table 129
SCT2_INMUX2 R/W 0x048 Input mux register for SCT2 input 2 Ox1F  Table 129
- - 0x04C Reserved. - -

0x05C
SCT3_INMUXO R/W 0x060 Input mux register for SCT3 input O Ox1F  Table 130
SCT3_INMUX1 R/W 0x064  Input mux register for SCT3 input 1 Ox1F  Table 130
SCT3_INMUX2 R/W 0x068 Input mux register for SCT3 input 2 Ox1F  Table 130
- - 0x06C Reserved. - -

0x0BC
PINTSELO R/W 0x0CO Pin interrupt select register 0 Ox7F  Table 131
PINTSEL1 R/W 0x0C4 Pin interrupt select register 1 Ox7F  Table 131
PINTSEL2 R/W 0x0C8 Pin interrupt select register 2 Ox7F  Table 131
PINTSEL3 R/W 0XOCC Pin interrupt select register 3 Ox7F  Table 131
PINTSEL4 R/W 0x0DO0 Pin interrupt select register 4 Ox7F  Table 131
PINTSELS R/W 0x0D4 Pin interrupt select register 5 Ox7F  Table 131
PINTSEL6 R/W 0x0D8 Pin interrupt select register 6 Ox7F  Table 131
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Table 126. Register overview: Input multiplexing (base address 0x4001 4000) ...continued

Name

PINTSEL7
DMA_ITRIG_INMUXO

DMA_ITRIG_INMUX1

DMA_ITRIG_INMUX2

DMA_ITRIG_INMUX3

DMA_ITRIG_INMUX4

DMA_ITRIG_INMUX5

DMA_ITRIG_INMUX6

DMA_ITRIG_INMUX7

DMA_ITRIG_INMUX8

DMA_ITRIG_INMUX9

DMA_ITRIG_INMUX10

DMA_ITRIG_INMUX11

DMA_ITRIG_INMUX12

DMA_ITRIG_INMUX13

DMA_ITRIG_INMUX14

DMA_ITRIG_INMUX15

UM10736

Access

R/W
R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

Offset

0x0DC
O0xOEO

OxOE4

OxOE8

OxOEC

0x0FO0

Ox0F4

OxOF8

O0xOFC

0x100

0x104

0x108

0x10C

0x110

0x114

0x118

0x11C

Description

Pin interrupt select register 7

Input mux register for trigger inputs 0 to 23 connected to
DMA channel 0. Selects from ADC, SCT, ACMP DMA
interrupts and DMA requests.

Input mux register for trigger inputs 0 to 23 connected to
DMA channel 0. Selects from ADC, SCT, ACMP DMA
interrupts and DMA requests.

Input mux register for trigger inputs 0 to 23 connected to
DMA channel 0. Selects from ADC, SCT, ACMP DMA
interrupts and DMA requests.

Input mux register for trigger inputs 0 to 23 connected to
DMA channel 0. Selects from ADC, SCT, ACMP DMA
interrupts and DMA requests.

Input mux register for trigger inputs 0 to 23 connected to
DMA channel 0. Selects from ADC, SCT, ACMP DMA
interrupts and DMA requests.

Input mux register for trigger inputs 0 to 23 connected to
DMA channel 0. Selects from ADC, SCT, ACMP DMA
interrupts and DMA requests.

Input mux register for trigger inputs 0 to 23 connected to
DMA channel 0. Selects from ADC, SCT, ACMP DMA
interrupts and DMA requests.

Input mux register for trigger inputs 0 to 23 connected to
DMA channel 0. Selects from ADC, SCT, ACMP DMA
interrupts and DMA requests.

Input mux register for trigger inputs 0 to 23 connected to
DMA channel 0. Selects from ADC, SCT, ACMP DMA
interrupts and DMA requests.

Input mux register for trigger inputs 0 to 23 connected to
DMA channel 0. Selects from ADC, SCT, ACMP DMA
interrupts and DMA requests.

Input mux register for trigger inputs 0 to 23 connected to
DMA channel 0. Selects from ADC, SCT, ACMP DMA
interrupts and DMA requests.

Input mux register for trigger inputs 0 to 23 connected to
DMA channel 0. Selects from ADC, SCT, ACMP DMA
interrupts and DMA requests.

Input mux register for trigger inputs 0 to 23 connected to
DMA channel 0. Selects from ADC, SCT, ACMP DMA
interrupts and DMA requests.

Input mux register for trigger inputs 0 to 23 connected to
DMA channel 0. Selects from ADC, SCT, ACMP DMA
interrupts and DMA requests.

Input mux register for trigger inputs 0 to 23 connected to
DMA channel 0. Selects from ADC, SCT, ACMP DMA
interrupts and DMA requests.

Input mux register for trigger inputs 0 to 23 connected to
DMA channel 0. Selects from ADC, SCT, ACMP DMA
interrupts and DMA requests.

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

Reset
value

Ox7F
Ox1F

Ox1F

Ox1F

Ox1F

Ox1F

Ox1F

Ox1F

Ox1F

Ox1F

Ox1F

Ox1F

Ox1F

Ox1F

Ox1F

Ox1F

Ox1F

Reference

Table 131
Table 132

Table 132

Table 132

Table 132

Table 132

Table 132

Table 132

Table 132

Table 132

Table 132

Table 132

Table 132

Table 132

Table 132

Table 132

Table 132
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Table 126. Register overview: Input multiplexing (base address 0x4001 4000) ...continued

Name

DMA_ITRIG_INMUX16

DMA_ITRIG_INMUX17

DMA_INMUX_INMUXO

DMA_INMUX_INMUX1

DMA_INMUX_INMUX2

DMA_INMUX_INMUX3

FREQMEAS_REF

FREQMEAS_TARGET

Access Offset Description Reset Reference
value
R/W 0x120 Input mux register for trigger inputs 0 to 23 connectedto Ox1F  Table 132

DMA channel 0. Selects from ADC, SCT, ACMP DMA
interrupts and DMA requests.

R/W 0x124  Input mux register for trigger inputs O to 23 connected to Ox1F  Table 132
DMA channel 0. Selects from ADC, SCT, ACMP DMA
interrupts and DMA requests.

R/W 0x140 Input mux register for DMA trigger input 20. Selects from O0x1F  Table 133
18 DMA trigger outputs.

R/W 0x144  Input mux register for DMA trigger input 21. Selects from Ox1F  Table 133
18 DMA trigger outputs.

R/W 0x148 Input mux register for DMA trigger input 22. Selects from O0x1F  Table 133
18 DMA trigger outputs.

R/W 0x14C Input mux register for DMA trigger input 23. Selects from Ox1F  Table 133
18 DMA trigger outputs.

R/W 0x160 Clock selection for frequency measurement function OxF Table 134

reference clock

R/W 0x164 Clock selection for frequency measurement function OxF Table 135
target clock

9.6.1

SCTO Input mux registers 0to 6

With the SCTO Input mux registers you can select one input source for each SCTO input
from 23 external and internal sources. (An exception is SCTO input SCTO_IN7 which is
connected to the SCT PLL clock and not multiplexed with any other signals.)

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.

The value to be programmed in this register is the Input mux input number ranging from 0
for pin P1I00_2 to 22 for the DEBUG_HALTED signal from the ARM CoreSight debug
signal.

Inputs 0 to 7 are directly connected to specific external pins as indicated in the register
description table. The same pins can also be connected through the switch matrix as
inputs to another peripheral.

See Section 15.3.1 “SCT inputs and outputs” for details.

Table 127. SCTO Input mux registers 0 to 6 (SCTO_INMUX[0:6], address 0x4001 4000
(SCTO_INMUXO0) to 0x4001 4018 (SCTO_INMUX®6)) bit description

Bit Symbol  Value Description Reset
value
4:0 INP_N Input number (decimal value) to SCTO inputs O to 6. Ox1F
0x0 PIO0_2. (external pin)
0x1 PIO0_3. (external pin)
0x2 PIO0_17. (external pin)
0x3 PIO0_30. (external pin)
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Table 127. SCTO Input mux registers 0 to 6 (SCTO_INMUX[0:6], address 0x4001 4000
(SCTO_INMUXO0) to 0x4001 4018 (SCTO_INMUX®6)) bit description

Bit Symbol  Value Description Reset
value
Ox4 PIO1_6. (external pin)
0x5 PIO1_7. (external pin)
0x6 PIO1_12. (external pin)
0x7 PIO1_13. (external pin)
0x8 SCT1_OUT4. (large SCT1 output 4)
0x9 SCT2_0OUT4. (small SCT2 output 4)
OxA SCT2_OUTS5. (small SCT2 output 5)
0xB ADCO_THCMP_IRQ. (ADCO threshold compare
interrupt)
oxC ADC1_THCMP_IRQ
0xD ACMPO_OUT. (One output from each analog comparator)
OxE ACMP1_OUT
OxF ACMP2_OUT

0x10 ACMP3_OUT

0x11 SCTIPU_ABORT
0x12 SCTIPU_SAMPLEO
0x13 SCTIPU_SAMPLE1
0x14 SCTIPU_SAMPLE2
0x15 SCTIPU_SAMPLE3

0x16 DEBUG_HALTED. (from ARM Cortex CoreSight
Debugger)

315 - Reserved. -

SCT1 Input mux registers 0to 6

With the SCT1 Input mux registers you can select one input source for each SCT1 input
from 23 external and internal sources. (An exception is SCT1 input SCT1_IN7 which is
connected to the SCT PLL clock and not multiplexed with any other signals.)

The output of SCT1 Input mux register 0 selects the source for SCT1 input 0, the output
of SCT1 Input mux register 1 selects the source for SCT1 input 1, and so forth up to SCT1
Input mux register 6, which selects the input for SCT1 input 6.

The value to be programmed in this register is the Input mux input number ranging from 0
for pin PIO0_15 to 22 for the DEBUG_HALTED signal from the ARM CoreSight debug
signal.

Inputs 0 to 7 are directly connected to specific external pins as indicated in the register
description table. The same pins can also be connected through the switch matrix as
inputs to another peripheral.

See Section 15.3.1 “SCT inputs and outputs” for details.
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Table 128. SCT1 Input mux registers 0 to 6 (SCT1_INMUX[0:6], address 0x4007 4020
(SCT1_INMUXO0) to 0x4001 4038 (SCT1_INMUX®6)) bit description

Bit Symbol  Value Description Reset
value
4:0 INP_N Input number (decimal value) to SCT1 inputs O to 6. Ox1F

0x0 PIO0_15. (external pin)

0x1 P100_16. (external pin)

0x2 PIO0_21. (external pin)

0x3 P100_31. (external pin)

0x4 PIO1_4 (external pin)

0x5 PIO1_5. (external pin)

0x6 PIO1_15. (external pin)

0x7 PIO1_16. (external pin)

0x8 SCTO0_OUT4 (large SCTO output 4)
0x9 SCT3_0OUT4 (small SCT3 output 4)
OxA  SCT3_OUTS5 (small SCT3 output 5)

0xB  ADCO_THCMP_IRQ. (ADCO threshold compare
interrupt)

0xC  ADC1_THCMP_IRQ

0xD  ACMPO_OUT. (One output from each analog comparator)
OxE  ACMP1_OUT

OXF  ACMP2_OUT

0x10 ACMP3_OUT

0x11 SCTIPU_ABORT

0x12 SCTIPU_SAMPLEO

0x13 SCTIPU_SAMPLE1

0x14 SCTIPU_SAMPLEZ2

0x15 SCTIPU_SAMPLES

0x16 DEBUG_HALTED. (from ARM Cortex CoreSight
Debugger)

315 - Reserved. -

SCT2 Input mux registers 0to 2

With the SCT2 Input mux registers you can select one input source for each SCT2 input
from 21 external and internal sources.

The output of SCT2 Input mux register 0 selects the source for SCT2 input 0, the output
of SCT2 Input mux register 1 selects the source for SCT2 input 1, and SCT2 Input mux
register 2, selects the input for SCT2 input 2.

The value to be programmed in this register is the Input mux input number ranging from 0
for pin PIO0_4 to 20 for the DEBUG_HALTED signal from the ARM CoreSight debug
signal.

Inputs 0 to 3 are directly connected to specific external pins as indicated in the register
description table. The same pins can also be connected through the switch matrix as
inputs to another peripheral.
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See Section 16.3.1 “SCT inputs and outputs” for details.

Table 129. SCT2 Input mux registers 0 to 2 (SCT2_INMUX[0:2], address 0x4001 4040
(SCT2_INMUXO) to 0x4001 4048 (SCT2_INMUX2)) bit description

Bit Symbol  Value Description Reset
value

4:0 INP_N Input number (decimal value) to SCT2 inputs 0 to 2. Ox1F

0x0 PIOQ_4. (external pin)

0x1 PIOQ_27. (external pin)

0x2 PIO1_18. (external pin)

0x3 PIO1_19. (external pin)

0x4 SCTO_OUT4

0x5 SCTO_OUT5

0x6 SCTO_OUT7

0x7 SCTO_OUTS8

0x8 ADCO_THCMP_IRQ

0x9 ADC1_THCMP_IRQ

OxA ACMPO_OUT (One output from each analog

comparator)

0xB ACMP1_OUT

0xC ACMP2_OUT

0xD ACMP3_OUT

OxE SCTIPU_ABORT

OxF SCTIPU_SAMPLEO

0x10 SCTIPU_SAMPLE1

0x11 SCTIPU_SAMPLE2

0x12 SCTIPU_SAMPLE3

0x13 USB_FRAME_TOGGLE

0x14 DEBUG_HALTED
315 - Reserved. -

SCT3 Input mux registers 0 to 2

With the SCT3 Input mux registers you can select one input source for each SCT3 input
from 21 external and internal sources.

The output of SCT3 Input mux register 0 selects the source for SCT3 input 0, the output
of SCT3 Input mux register 1 selects the source for SCT3 input 1, and SCT3 Input mux
register 2, selects the input for SCT3 input 2.

The value to be programmed in this register is the Input mux input number ranging from 0
for pin P10O0_7 to 20 for the DEBUG_HALTED signal from the ARM CoreSight debug
signal.

Inputs 0 to 3 are directly connected to specific external pins as indicated in the register
description table. The same pins can also be connected through the switch matrix as
inputs to another peripheral.

See Section 16.3.1 “SCT inputs and outputs” for details.
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Table 130. SCT3 Input mux registers 0 to 2 (SCT3_INMUX[0:2], address 0x4001 4060
(SCT3_INMUXO0) to 0x4001 4068 (SCT3_INMUX2)) bit description

Bit Symbol  Value Description Reset
value
4:0 INP_N Input number (decimal value) to SCT3 inputs 0 to 2. O0x1F
0x0 PIO0_7. (external pin)
0x1 PIO1_11. (external pin)
0x2 PIO1_21. (external pin)
0x3 PIO1_22. (external pin)
0x4 SCT1_OUT4
0x5 SCT1_OUT5
0x6 SCT1_OUT7
0ox7 SCT1_OUTS8
0x8 ADCO_THCMP_IRQ
0x9 ADC1_THCMP_IRQ
OxA ACMPO_OUT
0xB ACMP1_OUT
0xC ACMP2_OUT
0xD ACMP3_OUT
OxE SCTIPU_ABORT3
OxF SCTIPU_SAMPLEO
0x10 SCTIPU_SAMPLE1
0x11 SCTIPU_SAMPLE2
0x12 SCTIPU_SAMPLE3
0x13 USB_FRAME_TOGGLE
0x14 DEBUG_HALTED
315 - Reserved. -

Pin interrupt select registers

Each of these 8 registers selects one pin from all digital pins on GPIO 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 eight 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 0x5 in PINTSELO selects pin PIO0_5
for pin interrupt 0.

Remark: The GPIO port pin number serves to identify the pin to the PINTSEL register.
Any digital function, including GPIO, can be assigned to this pin through the switch matrix.

Each of the 8 pin interrupts must be enabled in the NVIC using interrupt slots # 7 to 14
(see Table 2).

To use the selected pins for pin interrupts or the pattern match engine, see Section 12.5.2
“Pattern match engine”.
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Table 131. Pin interrupt select registers (PINTSEL[0:7], address 0x4001 40CO (PINTSELDO) to
0x4001 40DC (PINTSEL7)) bit description

Bit Symbol Description Reset
value
7:0 INTPIN Pin number select for pin interrupt or pattern match engine input. Ox7F
(PIO0_0 to PIO1_31 correspond to numbers 0 to 63).
31:.8 - Reserved -

DMA input trigger input mux registers 0to 17

With the DMA input trigger input mux registers you can select one trigger input for each of
the 18 DMA channels from 20 internal sources.

By default, none of the triggers are selected.

Table 132. DMA input trigger Input mux registers 0 to 17 (DMA_ITRIG_INMUX][0:17], address
0x4001 40E0 (DMA_ITRIG_INMUXO0) to 0x4001 4124 (DMA_ITRIG_INMUX17)) bit

description
Bit Symbol  Value Description Reset
value
4:0 INP Trigger input number (decimal value) for DMA channel Ox1F
n(n=0to 17).

0x0 ADCO_SEQA_IRQ

0ox1 ADCO_SEQB_IRQ

0x2 ADC1_SEQA_IRQ

0x3 ADC1_SEQB_IRQ

0x4 SCTO_DMAO

0x5 SCT0_DMA1

0x6 SCT1_DMAO

0x7 SCT1_DMAl

0x8 SCT2_DMAO

0x9 SCT2_DMAl

OxA SCT3_DMAO

0xB SCT3_DMA1l

0xC ACMPO_OUT. (One output from each analog

comparator)

0xD ACMP1_OUT

OxE ACMP2_OUT

OxF ACMP3_OUT

0x10 DMA trigger mux 0. (DMA_INMUX_INMUXO).

0x11 DMA trigger mux 1. (DMA_INMUX_INMUX1)

0x12 DMA trigger mux 2. (DMA_INMUX_INMUX2).

0x13 DMA trigger mux 3. (DMA_INMUX_INMUX3).
315 - Reserved. -
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DMA trigger input mux input mux registers 0to 3

This register provides a multiplexer for inputs 16 to 19 of each DMA trigger input mux
register DMA_ITRIG_INMUX. These inputs can be selected from the 18 trigger outputs
generated by the DMA (one trigger output per channel).

By default, none of the triggers are selected.

Table 133. DMA input trigger input mux input mux registers 0 to 3 (DMA_INMUX_INMUX][0:3],
address 0x4001 4140 (DMA_INMUX_INMUXO0) to 0x4001 414C
(DMA_INMUX_INMUX3)) bit description

Bit Symbol Description Reset value

4:0 INP DMA trigger output number (decimal value) for DMA Ox1F
channel n (n =0 to 17).

315 - Reserved. -

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.

Table 134. Frequency measure function frequency clock select register (FREQMEAS_REF,
address 0x4001 4160) bit description

Bit Symbol  Value Description Reset
value
3:0 CLKIN Clock source number (decimal value) for frequency OxF
measure function target clock.

0x0 System oscillator (MAIN_OSC)

0x1 IRC

0x2 WDOSC

0x3 32KHZOSC

0x4 USB_FTOGGLE

0x5 PIOQ_5. (external pin)

0x6 PIO0_19. (external pin)

0x7 PIO0_30. (external pin)

0x8 PIO1_27. (external pin)
314 - Reserved. -

Frequency measure function target clock select register

This register selects a clock for the target clock of the frequency measure function.

By default, no clock is selected.
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Table 135. Frequency measure function target clock select register (FREQMEAS_TARGET,
address 0x4001 4164) bit description

Bit Symbol  Value Description Reset
value
3:0 CLKIN Clock source number (decimal value) for frequency  OxF
measure function target clock.
0x0 System oscillator (MAIN_OSC)
0ox1 IRC
0x2 WDOSC
0x3 32KHZOSC
0x4 USB_FTOGGLE
0x5 PIOQ_5. (external pin)
0x6 PIO0_19. (external pin)
0x7 PIO0_30. (external pin)
0x8 PIO1_27. (external pin)
314 - Reserved. -
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10.1 How to read this chapter

All GPIO registers refer to 32 pins on each port. Depending on the package type, not all
pins are available, and the corresponding bits in the GPIO registers are reserved (see

Table 136).

Table 136. GPIO pins available

Package GPIO Port 0 GPIO Port 1 GPIO Port 2
LQFP48 PIOO_0Oto PIOO_29 - -

LQFP64 PIO0_Oto PIO0_31 PIO1_0Oto PIO1_11 -

LQFP100 PIO0_Oto PIO0_31 PIO1 0OtoPIO1_31 PIO2_0to PIO2_11

10.2 Basic configuration

For the GPIO port registers, enable the clock to each GPIO port in the
SYSAHBCLKCTRLO register (Table 50, bit 14 to 16).

10.3 Features

¢ GPIO pins can be configured as input or output by software.
¢ All GPIO pins default to inputs with interrupt disabled at reset.
* Pin registers allow pins to be sensed and set individually.

10.4 General description

The GPIO pins can be used in several ways to set pins as inputs or outputs and use the
inputs as combinations of level and edge sensitive interrupts.

The GPIOs can be used as external interrupts together with the pin interrupt and group
interrupt blocks, see Section 12.2 and Section 11.2.

The GPIO port registers configure each GPIO pin as input or output and read the state of
each pin if the pin is configured as input or set the state of each pin if the pin is configured
as output.

10.5 Register description

Note: In all GPIO registers, bits that are not shown are reserved.
GPIO port addresses can be read and written as bytes, halfwords, or words.

Remark: ext in this table and subsequent tables indicates that the data read after reset
depends on the state of the pin, which in turn may depend on an external source.
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Table 137. Register overview: GPIO port (base address 0x1C00 0000)

Name Access Address Description Reset Width Reference
offset value
BO to B31 R/W 0x0000 to 0x001F Byte pin registers port O; pins  ext byte (8 bit) Table 138
PIO0_0 to PIO0_31
B32to B63 R/W 0x0020 to 0x003F Byte pin registers port 1 ext byte (8 bit) Table 138
B64to B75 R/W 0x0040 to 0x004B Byte pin registers port 2 ext byte (8 bit) Table 138
WOtoW31 R/W 0x1000 to 0x107C Word pin registers port O ext word (32 bit) Table 139
W32 to W63 R/W 0x1080 to 0XxX10FC  Word pin registers port 1 ext word (32 bit) Table 139
W64 to W75 R/W 0x1100 to 0x112C Word pin registers port 2 ext word (32 bit) Table 139
DIRO R/W 0x2000 Direction registers port 0 0 word (32 bit) Table 140
DIR1 R/W 0x2004 Direction registers port 1 0 word (32 bit) Table 140
DIR2 R/W 0x2008 Direction registers port 2 0 word (32 bit) Table 140
MASKO R/W 0x2080 Mask register port O 0 word (32 bit) Table 141
MASK1 R/W 0x2084 Mask register port 1 0 word (32 bit) Table 141
MASK?2 R/W 0x2088 Mask register port 2 0 word (32 bit) Table 141
PINO R/W 0x2100 Port pin register port 0 ext word (32 bit) Table 142
PIN1 R/W 0x2104 Port pin register port 1 ext word (32 bit) Table 142
PIN2 R/W 0x2108 Port pin register port 2 ext word (32 bit) Table 142
MPINO R/W 0x2180 Masked port register port O ext word (32 bit) Table 143
MPIN1 R/W 0x2184 Masked port register port 1 ext word (32 bit) Table 143
MPIN2 R/W 0x2188 Masked port register port 2 ext word (32 bit) Table 143
SETO R/W 0x2200 Write: Set register for port O 0 word (32 bit) Table 144
Read: output bits for port 0
SET1 R/W 0x2204 Write: Set register for port 1 0 word (32 bit) Table 144
Read: output bits for port 1
SET2 R/W 0x2208 Write: Set register for port 2 0 word (32 bit) Table 144
Read: output bits for port 2
CLRO WO 0x2280 Clear port 0 NA word (32 bit) Table 145
CLR1 WO 0x2284 Clear port 1 NA word (32 bit) Table 145
CLR2 WO 0x2288 Clear port 2 NA word (32 bit) Table 145
NOTO WO 0x2300 Toggle port 0 NA word (32 bit) Table 146
NOT1 WO 0x2304 Toggle port 1 NA word (32 bit) Table 146
NOT2 WO 0x2308 Toggle port 2 NA word (32 bit) Table 146

10.5.1 GPIO port byte pin registers

Each GPIO pin has a byte register in this address range. Software typically reads and
writes bytes to access individual pins, but can read or write halfwords to sense or set the
state of two pins, and read or write words to sense or set the state of four pins.
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Table 138. GPIO port byte pin registers (B[0:B75], addresses 0x1C00 0000 (B0O) to 0x1C00
004B (B75)) bit description

Bit Symbol Description Reset Access
value
0 PBYTE Read: state of the pin PIOm_n, regardless of direction, ext R/W

masking, or alternate function, except that pins configured as
analog I/O always read as 0. One register for each port pin:
m = port 0 to 2; n = pin 0 to 31 for port 0 and 1 and pin 0 to 11
for port 2.

Write: loads the pin’s output bit.

7:1 Reserved (0 on read, ignored on write) 0 -

GPIO port word pin registers

Each GPIO pin has a word register in this address range. Any byte, halfword, or word read
in this range will be all zeros if the pin is low or all ones if the pin is high, regardless of
direction, masking, or alternate function, except that pins configured as analog I/0O always
read as zeros. Any write will clear the pin’s output bit if the value written is all zeros, else it
will set the pin’s output bit.

Table 139. GPIO port word pin registers (W[0:75], addresses 0x1C00 1000 (WO0) to 0x1C00
112C (W75)) bit description

Bit Symbol Description Reset Access
value
31:.0 PWORD Read 0: pin PIOm_n is LOW. ext R/W

Write O: clear output bit.

Read OxFFFF FFFF: pin PIOm_n is HIGH.

Write any value 0x0000 0001 to OxFFFF FFFF: set output
bit.

Remark: Only 0 or OXFFFF FFFF can be read. Writing any
value other than 0 will set the output bit.

One register for each port pin: m = port 0 to 2; n = pin 0 to 31
for port 0 and 1 and pin 0 to 11 for port2.

GPIO port direction registers

Each GPIO port has one direction register for configuring the port pins as inputs or
outputs.

Table 140. GPIO direction port register (DIR[0:2], address 0x1C00 2000 (DIR0) to 0x1C00
2008 (DIR2)) bit description

Bit Symbol  Description Reset Access
value
31:0 DIRP Selects pin direction for pin PIOm_n (bit0 = PIOm_O0, bit1= 0 R/W

PIOm_1, ..., bit 31 = PIOm_31). m=port 0to 2; n = pin 0 to
31 for port 0 and 1 and pin 0 to 11 for port2.

0 = input.

1 = output.
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GPIO port mask registers

These registers affect writing and reading the MPORT registers. Zeroes in these registers
enable reading and writing; ones disable writing and result in zeros in corresponding
positions when reading.

Table 141. GPIO mask port register (MASK[0:2], address 0x1C00 2080 (MASKO0) to 0x1C00
2088 (MASK?2)) bit description

Bit Symbol Description Reset Access
value
31:0 MASKP Controls which bits corresponding to PIOm_n are active inthe 0 R/W

MPORT register (bit 0 = PIOm_0, bit 1 = PIOm_1, ..., bit 31 =
PIOm_31). m = port 0 to 2; n = pin 0 to 31 for port 0 and 1 and
pin O to 11 for port2.

0 = Read MPORT: pin state; write MPORT: load output bit.

1 = Read MPORT: 0; write MPORT: output bit not affected.

GPIO port pin registers

Reading these registers returns the current state of the pins read, regardless of direction,
masking, or alternate functions, except that pins configured as analog I/O always read as
0s. Writing these registers loads the output bits of the pins written to, regardless of the
Mask register.

Table 142. GPIO port pin register (PIN[0:2], address 0x1C00 2100 (PINO) to 0x1C00 2108
(PIN2) ) bit description

Bit Symbol Description Reset Access
value

31:0 PORT Reads pin states or loads output bits (bit 0 = PIOm_0, bit 1 = ext R/W
PIOm_1, ..., bit 31 = PIOm_31). m = port 0 to 2; n = pin O to
31 for port 0 and 1 and pin 0 to 11 for port2.
0 = Read: pin is low; write: clear output bit.
1 = Read: pin is high; write: set output bit.

GPIO masked port pin registers

These registers are similar to the PORT registers, except that the value read is masked by
ANDing with the inverted contents of the corresponding MASK register, and writing to one
of these registers only affects output register bits that are enabled by zeros in the
corresponding MASK register

Table 143. GPIO masked port pin register (MPIN[0:2], address 0x1C00 2180 (MPINO) to
0x1C00 2188 (MPIN2) ) bit description

Bit Symbol Description Reset Access
value
31:.0 MPORTP Masked port register (bit 0 = PIOm_0, bit 1 =PIOm_1, ..., ext R/W

bit 31 = PIOm_31). m = port 0 to 2; n = pin 0 to 31 for port
0 and 1 and pin 0 to 11 for port2.

0 = Read: pin is LOW and/or the corresponding bit in the
MASK register is 1; write: clear output bit if the
corresponding bit in the MASK register is 0.

1 = Read: pin is HIGH and the corresponding bit in the
MASK register is O; write: set output bit if the
corresponding bit in the MASK register is 0.
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GPIO port set registers

Output bits can be set by writing ones to these registers, regardless of MASK registers.
Reading from these register returns the port’s output bits, regardless of pin directions.

Table 144. GPIO set port register (SET[0:2], address 0x1C00 2200 (SETO0) to 0x1C00 2208
(SET2) ) bit description

Bit Symbol Description Reset Access
value
31:0 SETP Read or set output bits. 0 R/W

0 = Read: output bit: write: no operation.
1 = Read: output bit; write: set output bit.

GPIO port clear registers

Output bits can be cleared by writing ones to these write-only registers, regardless of
MASK registers.

Table 145. GPIO clear port register (CLR[0:2], 0x1C00 2280 (CLRO0) to 0x1C00 2288 (CLR2))
bit description

Bit Symbol Description Reset Access
value
31:.0 CLRP Clear output bits: NA WO

0 = No operation.
1 = Clear output bit.

GPIO port toggle registers

Output bits can be toggled/inverted/complemented by writing ones to these write-only
registers, regardless of MASK registers.

Table 146. GPIO toggle port register (NOT[0:2], address 0x1C00 2300 (NOTO0) to 0x1C00 2308
(NOT2)) bit description

Bit Symbol Description Reset Access
value
31:0 NOTP  Toggle output bits: NA WO

0 = no operation.
1 = Toggle output bit.

10.6 Functional description

UM10736

10.6.1 Reading pin state

Software can read the state of all GPIO pins except those selected for analog input or
output in the “I/O Configuration” logic. A pin does not have to be selected for GPIO in “l/O
Configuration” in order to read its state. There are four ways to read pin state:

* The state of a single pin can be read with 7 high-order zeros from a Byte Pin register.

* The state of a single pin can be read in all bits of a byte, halfword, or word from a
Word Pin register.

* The state of multiple pins in a port can be read as a byte, halfword, or word from a
PORT register.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2014. All rights reserved.

User manual

Rev. 1.1 — 3 March 2014 157 of 759



NXP Semiconductors UM10736

UM10736

10.6.2

10.6.3

Chapter 10: LPC15xx General Purpose I/O (GPIO)

* The state of a selected subset of the pins in a port can be read from a Masked Port
(MPORT) register. Pins having a 1 in the port's Mask register will read as 0 from its
MPORT register.

GPIO output

Each GPIO pin has an output bit in the GPIO block. These output bits are the targets of
write operations to the pins. Two conditions must be met in order for a pin’s output bit to
be driven onto the pin:

1. The pin must be selected for GPIO operation in the switch matrix (this is the default),
and

2. the pin must be selected for output by a 1 in its port's DIR register.
If either or both of these conditions is (are) not met, writing to the pin has no effect.
There are seven ways to change GPIO output bits:

* Writing to a Byte Pin register loads the output bit from the least significant bit.

¢ Writing to a Word Pin register loads the output bit with the OR of all of the bits written.
(This feature follows the definition of truth of a multi-bit value in programming
languages.)

¢ Writing to a port's PORT register loads the output bits of all the pins written to.

¢ Writing to a port's MPORT register loads the output bits of pins identified by zeros in
corresponding positions of the port's MASK register.

¢ Writing ones to a port's SET register sets output bits.

* Writing ones to a port’'s CLR register clears output bits.

¢ \Writing ones to a port's NOT register toggles/complements/inverts output bits.

The state of a port’s output bits can be read from its SET register. Reading any of the
registers described in 10.6.1 returns the state of pins, regardless of their direction or
alternate functions.

Masked 1/0

A port’'s MASK register defines which of its pins should be accessible in its MPORT
register. Zeroes in MASK enable the corresponding pins to be read from and written to
MPORT. Ones in MASK force a pin to read as 0 and its output bit to be unaffected by
writes to MPORT. When a port's MASK register contains all zeros, its PORT and MPORT
registers operate identically for reading and writing.

Applications in which interrupts can result in Masked GPIO operation, or in task switching
among tasks that do Masked GPIO operation, must treat code that uses the Mask register
as a protected/restricted region. This can be done by interrupt disabling or by using a
semaphore.

The simpler way to protect a block of code that uses a MASK register is to disable
interrupts before setting the MASK register, and re-enable them after the last operation
that uses the MPORT or MASK register.
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More efficiently, software can dedicate a semaphore to the MASK registers, and
set/capture the semaphore controlling exclusive use of the MASK registers before setting
the MASK registers, and release the semaphore after the last operation that uses the
MPORT or MASK registers.

Recommended practices

The following lists some recommended uses for using the GPIO port registers:

For initial setup after Reset or re-initialization, write the PORT registers.
To change the state of one pin, write a Byte Pin or Word Pin register.
To change the state of multiple pins at a time, write the SET and/or CLR registers.

To change the state of multiple pins in a tightly controlled environment like a software
state machine, consider using the NOT register. This can require less write operations
than SET and CLR.

To read the state of one pin, read a Byte Pin or Word Pin register.
To make a decision based on multiple pins, read and mask a PORT register.
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11.1 How to read this chapter

11.2 Features

* The inputs from any number of digital pins can be enabled to contribute to a combined
group interrupt.

* The polarity of each input enabled for the group interrupt can be configured HIGH or
LOW.

¢ Enabled interrupts can be logically combined through an OR or AND operation.
¢ Two group interrupts are supported to reflect two distinct interrupt patterns.

* The grouped interrupts can wake up the part from sleep, deep-sleep or power-down
modes.

11.3 Basic configuration

For the group interrupt feature, enable the clock to both the GROUPO and GROUP1
register interfaces in the SYSAHBCLKCTRLO register ((Table 50, bit 19). The group
interrupt wake-up feature is enabled in the STARTERPO register (Table 76).

The GINT block reads the input from the pin directly bypassing the switch matrix.

Make sure that no analog function is selected on pins that are input to the group
interrupts. Selecting an analog function in the switch matrix PINENABLE registers
disables the digital pad and the digital signal is tied to O.

11.4 General description

UM10736

The GPIO pins can be used in several ways to set pins as inputs or outputs and use the
inputs as combinations of level and edge sensitive interrupts.

For each port/pin connected to one of the two the GPIO Grouped Interrupt blocks
(GROUPO and GROUP1), the GPIO grouped interrupt registers determine which pins are
enabled to generate interrupts and what the active polarities of each of those inputs are.

The GPIO grouped interrupt registers also select whether the interrupt output will be level
or edge triggered and whether it will be based on the OR or the AND of all of the enabled
inputs.

When the designated pattern is detected on the selected input pins, the GPIO grouped
interrupt block generates an interrupt. If the part is in a power-savings mode, it | first
asynchronously wakes the part up prior to asserting the interrupt request. The interrupt
request line can be cleared by writing a one to the interrupt status bit in the control
register.
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11.5 Register description
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11.5.1

11.5.2

Note: In all registers, bits that are not shown are reserved.

Table 147. Register overview: GROUPO interrupt (base address 0x400A 8000 (GINTO) and
0x400A CO000 (GINT1))

Name Access Address Description Reset Reference
offset value

CTRL R/W 0x000 GPIO grouped interrupt control 0 Table 148
register

PORT_POLO R/W 0x020 GPIO grouped interrupt port O polarity OxXFFFF  Table 149
register FFFF

PORT_POL1 R/W 0x024 GPIO grouped interrupt port 1 polarity OxXFFFF  Table 149
register FFFF

PORT_POL2 R/W 0x028 GPIO grouped interrupt port 2 polarity OxFFFF  Table 149
register FFFF

PORT_ENAO R/W 0x040 GPIO grouped interrupt port 0 enable 0 Table 150
register

PORT_ENA1l R/W 0x044 GPIO grouped interrupt port 1 enable 0 Table 150
register

PORT_ENA2 R/W 0x048 GPIO grouped interrupt port 2 enable 0 Table 150
register

Grouped interrupt control register

Table 148. GPIO grouped interrupt control register (CTRL, addresses 0x400A 8000 (GINTO)
and 0x400A C000 (GINT1)) bit description

Bit Symbol Value Description Reset value

0 INT Group interrupt status. This bit is cleared by writinga 0
one to it. Writing zero has no effect.

No interrupt request is pending.
Interrupt request is active.
1 COMB Combine enabled inputs for group interrupt 0

0 OR functionality: A grouped interrupt is generated
when any one of the enabled inputs is active (based
on its programmed polarity).

1 AND functionality: An interrupt is generated when all
enabled bits are active (based on their programmed
polarity).

2 TRIG Group interrupt trigger 0
Edge-triggered
Level-triggered

31:3 - - Reserved 0

GPIO grouped interrupt port polarity registers

The grouped interrupt port polarity registers determine how the polarity of each enabled
pin contributes to the grouped interrupt. Each port is associated with its own port polarity
register, and the values of both registers together determine the grouped interrupt.
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Each register PORT_POLm controls the polarity of pins in port m.

Table 149. GPIO grouped interrupt port polarity registers (PORT_POL[0:2], addresses
0x400A 8020 (PORT_POLDO) to 0x400A 8028 (PORT_POL?2) (GINTO) and 0x400A
C020 (PORT_POLO) to 0x400A C028 (PORT_POL?2) (GINT1)) bit description

Bit Symbol Description Reset Access
value

31:.0 POL Configure pin polarity of port m pins for group interrupt. Bitn 1 -
corresponds to pin PIOm_n of port m.
0 =the pin is active LOW. If the level on this pin is LOW, the
pin contributes to the group interrupt.
1 =the pin is active HIGH. If the level on this pin is HIGH, the
pin contributes to the group interrupt.

GPIO grouped interrupt port enable registers

The grouped interrupt port enable registers enable the pins which contribute to the
grouped interrupt. Each port is associated with its own port enable register, and the values
of both registers together determine which pins contribute to the grouped interrupt.

Each register PORT_ENmM enables pins in port m.

Table 150. GPIO grouped interrupt port enable registers (PORT_ENAJ[0:2], addresses 0x400A
8040 (PORT_ENADO) to Ox400A 8048 (PORT_ENA2) (GINTO) and 0x400A C040
(PORT_ENADO) to 0x400A C048 (PORT_ENAZ2) (GINT1)) bit description

Bit Symbol Description Reset Access
value

31:0 ENA Enable port O pin for group interrupt. Bit n corresponds to pin 0 -
Pm_n of port m.
0 =the port 0 pin is disabled and does not contribute to the
grouped interrupt.
1 = the port O pin is enabled and contributes to the grouped
interrupt.

11.6 Functional description

UM10736

Any subset of the pins in each port can be selected to contribute to a common group
interrupt (GINT) and can be enabled to wake the part up from Deep-sleep mode or
Power-down mode.

An interrupt can be requested for each port, based on any selected subset of pins within
each port. The pins that contribute to each port interrupt are selected by 1s in the port’s
Enable register, and an interrupt polarity can be selected for each pin in the port’s Polarity
register. The level on each pin is exclusive-ORed with its polarity bit, and the result is
ANDed with its enable bit. These results are then inclusive-ORed among all the pins in the
port to create the port’s raw interrupt request.

The raw interrupt request from each of the two group interrupts is sent to the NVIC, which
can be programmed to treat it as level- or edge-sensitive, or it can be edge-detected by
the wake-up interrupt logic (see Table 76).
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12.1 How to read this chapter

12.2 Features

The pin interrupt generator and the pattern match engine are available on all LPC15xx

parts.

* Pin interrupts

Up to eight pins can be selected from all GPIO pins on ports 0 and 1 as edge- or
level-sensitive interrupt requests. Each request creates a separate interrupt in the
NVIC.

Edge-sensitive interrupt pins can interrupt on rising or falling edges or both.

Level-sensitive interrupt pins can be HIGH- or LOW-active.

¢ Pattern match engine

Up to 8 pins can be selected from all digital pins on ports 0 and 1 to contribute to a
boolean expression. The boolean expression consists of specified levels and/or
transitions on various combinations of these pins.

Each bit slice minterm (product term) comprising the specified boolean expression
can generate its own, dedicated interrupt request.

Any occurrence of a pattern match can be programmed to also generate an RXEV
notification to the ARM CPU. The RXEV signal can be connected to a pin.

Pattern match can be used, in conjunction with software, to create complex state
machines based on pin inputs.

12.3 Basic configuration

UM10736

* Pin interrupts:

Select up to eight external interrupt pins from all digital port pins on ports 0 and 1 in
the INMUX block (Table 131). The pin selection process is the same for pin
interrupts and the pattern match engine. The two features are mutually exclusive.
Enable the clock to the pin interrupt register block in the SYSAHBCLKCTRLO
register (Table 50, bit 18).

If you want to use the pin interrupts to wake up the part from deep-sleep mode or
power-down mode, enable the pin interrupt wake-up feature in the STARTERPO

register (Table 76).

Each selected pin interrupt is assigned to one interrupt in the NVIC (interrupts #7 to
#14 for pin interrupts 0 to 7).

¢ Pattern match engine:

Select up to eight external pins from all digital port pins on ports 0 and 1 in the
Input mux block (Table 131). The pin selection process is the same for pin
interrupts and the pattern match engine. The two features are mutually exclusive.
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— Enable the clock to the pin interrupt register block in the SYSAHBCLKCTRL
register (Table 50, bit 18).

— Each bit slice of the pattern match engine is assigned to one interrupt in the NVIC
(interrupts #7 to #14 for pin interrupts 0 to 7).

— The combined interrupt from all slices or slice combinations can be connected to
the ARM RXEV request and to pin function GPIO_INT_BMAT through the switch matrix
movable function register (PINASSIGN15, Table 122).

Configure pins as pin interrupts or as inputs to the pattern match
engine
Follow these steps to configure pins as pin interrupts:
1. Determine the pins that serve as pin interrupts on the LPC15xx package. See the data
sheet for determining the GPIO port pin number associated with the package pin.

2. For each pin interrupt, program the GPIO port pin number from ports 0 and 1 into one
of the eight PINTSEL registers in the Input mux block.

Remark: The port pin number serves to identify the pin to the PINTSEL register. Any
function, including GPIO, can be assigned to this pin through the switch matrix.

3. Enable each pin interrupt in the NVIC.

Once the pin interrupts or pattern match inputs are configured, you can set up the pin
interrupt detection levels or the pattern match boolean expression.

See Section 9.6.5 “Pin interrupt select registers” in the Input mux block for the PINTSEL
registers.

Remark: The inputs to the Pin interrupt select registers bypass the switch matrix. They do
not have to be selected as GPIO in the switch matrix. Make sure that no analog function is
selected on pins that are input to the PINSELECT registers.

12.4 Pin description

The inputs to the pin interrupt and pattern match engine are determined by the pin
interrupt select registers in the Input mux. See Section 9.6.5 “Pin interrupt select

registers”.

The pattern match engine output is assigned to an external pin through the switch matrix.

See Section 8.3.1 “Connect an internal signal to a package pin” for the steps that you
need to follow to assign the GPIO pattern match function to a pin on the LPC15xx
package.

Table 151. GPIO pin interrupt/pattern match pin description

Function Direction Type Connect Use register Reference Description
to

GPIO_INT_BMAT O external any pin  PINASSIGN15 Table 122  GPIO pattern match output

to pin
8 pin interrupts | external any pin  PINSEL[0:7] Table 131 External pin interrupts

to pin
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12.5 General description

UM10736

1251

Pins with configurable functions can serve as external interrupts or inputs to the pattern
match engine. You can configure up to eight pins total using the PINTSEL registers in the
Input mux block for these features.

Pin interrupts

From all available GPIO pins, up to eight pins can be selected in the system control block
to serve as external interrupt pins (see Table 131). The external interrupt pins are
connected to eight individual interrupts in the NVIC and are created based on rising or
falling edges or on the input level on the pin.

INPUT MUX

EDGE/LEVEL

all pins PIO[0:1]_m 1
DETECT LOGIC

— NVIC pin interrupt 0

\_/

PINTSEL

o
o

EDGE/LEVEL
DETECT LOGIC

all pins PIO[0:1]_m iy —> NVIC pin interrupt 7

PINTSEL7

Fig 16. Pin interrupt connections

12.5.2 Pattern match engine

The pattern match feature allows complex boolean expressions to be constructed from
the same set of eight GPIO pins that were selected for the GPIO pin interrupts. Each term
in the boolean expression is implemented as one slice of the pattern match engine. A slice
consists of an input selector and a detect logic that monitors the selected input
continuously and creates a HIGH output if the input qualifies as detected, that is as true.
Several terms can be combined to a minterm and a pin interrupt is asserted when the
minterm evaluates as true.

The detect logic of each slice can detect the following events on the selected input:

* Edge with memory (sticky): A rising edge, a falling edge, or a rising or falling edge that
is detected at any time after the edge-detection mechanism has been cleared. The
input qualifies as detected (the detect logic output remains HIGH) until the pattern
match engine detect logic is cleared again.
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* Event (non-sticky): Every time an edge (rising or falling) is detected, the detect logic
output for this pin goes HIGH. This bit is cleared after one clock cycle, and the detect
logic can detect another edge,

¢ Level: AHIGH or LOW level on the selected input.
Figure 18 shows the details of the edge detection logic for each slice.

You can combine a sticky event with non-sticky events to create a pin interrupt whenever
a rising or falling edge occurs after a qualifying edge event.

You can create a time window during which rising or falling edges can create a pin
interrupt by combining a level detect with an event detect. See Section 12.7.3 for details.

The connections between the pins and the pattern match engine are shown in Figure 17.
All pins that are inputs to the pattern match engine are selected in the SYSCON block and
can be GPIO port pins or other pin function depending on the switch matrix configuration.
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to IN7
slice n -1 from slice
n-1
to INO (tied HIGH for slice 0)
slicen -1
INPUT MUX
slice n
endpoint
configured?
PMCFG bit n=1
(PROD_ENDPTS)
all pins PIO[0:1]_m |\| INO —
14
L :
PINTSELO . L— NVIC pin interrupt n
: e .| 2 DETECT
. . o LOGIC
° (6]
™ :
i IN7
all pins PIO[0:1]_m ! I/l o
PINTSEL7 -
slice n+1 endpoint
configured?
PMCFG bit n+1 =1
(PROD_ENDPTS,
INO = tied HIGH for slice 7)
+
C
S
. : 2 DETECT — NVIC pin interrupt n+1
. 3 LOGIC
x
IN7 8
=
o
to IN7
slicen +2
to slice
n+2
to INO
slicen +2

See Figure 18 for the detect logic block.

Fig 17. Pattern match engine connections

The pattern match logic continuously monitors the eight inputs and generates interrupts
when any one or more minterms (product terms) of the specified boolean expression is
matched. A separate interrupt request is generated for each individual minterm.

In addition, the pattern match module can be enabled to generate a Receive Event
(RXEV) output to the ARM core when the entire boolean expression is true (i.e. when any
minterm is matched).

The RXEV output is also be routed to GPIO_INT_BMAT pin. This allows the GPIO module
to provide a rudimentary programmable logic capability employing up to eight inputs and
one output.
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The pattern match function utilizes the same eight interrupt request lines as the pin
interrupts so these two features are mutually exclusive as far as interrupt generation is
concerned. A control bit is provided to select whether interrupt requests are generated in
response to the standard pin interrupts or to pattern matches. Note that, if the pin
interrupts are selected, the RXEV request to the CPU can still be enabled for pattern
matches.

Remark: Pattern matching cannot be used to wake the part up from power-down modes.
Pin interrupts must be selected in order to use the GPIO for wake-up.

The pattern match module is constructed of eight bit-slice elements. Each bit slice is
programmed to represent one component of one minterm (product term) within the
boolean expression. The interrupt request associated with the last bit slice for a particular
minterm will be asserted whenever that minterm is matched.

(See bit slice drawing Figure 18).

The pattern match capability can be used to create complex software state machines.
Each minterm (and its corresponding individual interrupt) represents a different transition
event to a new state. Software can then establish the new set of conditions (that is a new
boolean expression) that will cause a transition out of the current state.

INO C—>—
INT >—
IN2 C>—
IN3 C>—

IN4 o] MUX _‘

IN5 C—>—
IN6 C—>—
IN7 C>—

I
From Previous

Rise Detect Slice

(sticky with synch
clear)

PMCFG
Fall Detect Prod_Endpts(i)

PMSRC
SRC(i)

(sticky with synch
clear)

3 Pattern_Match(i)

Intr_Req(i)
MUX :>—:>
4 I

Rise Detect

(non-sticky) gy
- 7
Fall Detect

(non-sticky

To Next Slice

PMCFG
CFG(i)

Fig 18. Pattern match bit slice with detect logic
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12.5.2.1 Example

Assume the expression: (INO)~(IN1)(IN3)™ + (IN1)(IN2) + (INO)~(IN3)~(IN4) is specified
through the registers PMSRC (Table 164) and PMCFG (Table 165). Each term in the
boolean expression, (INO), ~(IN1), (IN3)", etc., represents one bit slice of the pattern
match engine.
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* In the first minterm (INO)~(IN1)(IN3)*, bit slice 0 monitors for a high-level on input
(INO), bit slice 1 monitors for a low level on input (IN1) and bit slice 2 monitors for a
rising-edge on input (IN3). If this combination is detected, that is if all three terms are
true, the interrupt associated with bit slice 2 will be asserted.

* In the second minterm (IN1)(IN2), bit slice 3 monitors input (IN1) for a high level, bit
slice 4 monitors input (IN2) for a high level. If this combination is detected, the
interrupt associated with bit slice 4 will be asserted.

¢ In the third minterm (INO)~(IN3)~(IN4), bit slice 5 monitors input (INO) for a high level,
bit slice 6 monitors input (IN3) for a low level, and bit slice 7 monitors input (IN4) for a
low level. If this combination is detected, the interrupt associated with bit slice 7 will be
asserted.

* The ORed result of all three minterms asserts the RXEV request to the CPU and the
GPIO_INT_BMAT output. That is, if any of the three terms are true, the output is
asserted.

Related links:

Section 12.7.2

12.6 Register description

Table 152. Register overview: Pin interrupts/pattern match engine (base address: 0x400A

4000)
Name Access Address Description Reset Reference
offset value

ISEL R/W 0x000 Pin Interrupt Mode register 0 Table 153

IENR R/W 0x004 Pin interrupt level or rising edge interrupt 0 Table 154
enable register

SIENR WO 0x008 Pin interrupt level or rising edge interrupt NA Table 155
set register

CIENR WO 0x00C Pin interrupt level (rising edge interrupt) NA Table 156
clear register

IENF R/W 0x010 Pin interrupt active level or falling edge 0 Table 157
interrupt enable register

SIENF WO 0x014 Pin interrupt active level or falling edge NA Table 158
interrupt set register

CIENF WO 0x018 Pin interrupt active level or falling edge NA Table 159
interrupt clear register

RISE R/W 0x01C Pin interrupt rising edge register 0 Table 160

FALL R/W 0x020 Pin interrupt falling edge register 0 Table 161

IST R/W 0x024 Pin interrupt status register 0 Table 162

PMCTRL R/W 0x028 Pattern match interrupt control register 0 Table 163

PMSRC R/W 0x02C Pattern match interrupt bit-slice source 0 Table 164
register

PMCFG R/W 0x030 Pattern match interrupt bit slice 0 Table 165

configuration register
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Pin interrupt mode register

For each of the 8 pin interrupts selected in the PINTSELnN registers (see Table 131), one
bit in the ISEL register determines whether the interrupt is edge or level sensitive.

Table 153. Pin interrupt mode register (ISEL, address 0x400A 4000) bit description

Bit Symbol Description Reset Access
value
7:0 PMODE Selects the interrupt mode for each pin interrupt. Bit n 0 R/W

configures the pin interrupt selected in PINTSELn.
0 = Edge sensitive
1 = Level sensitive

31:.8 - Reserved. - -

Pin interrupt level or rising edge interrupt enable register
For each of the 8 pin interrupts selected in the PINTSELnN registers (see Table 131), one

bit in the IENR register enables the interrupt depending on the pin interrupt mode
configured in the ISEL register:

¢ |f the pin interrupt mode is edge sensitive (PMODE = 0), the rising edge interrupt is
enabled.

¢ If the pin interrupt mode is level sensitive (PMODE = 1), the level interrupt is enabled.
The IENF register configures the active level (HIGH or LOW) for this interrupt.

Table 154. Pin interrupt level or rising edge interrupt enable register (IENR, address 0x400A
4004) bit description

Bit Symbol Description Reset Access
value
7:0 ENRL Enables the rising edge or level interrupt for each pin 0 R/W
interrupt. Bit n configures the pin interrupt selected in
PINTSELN.

0 = Disable rising edge or level interrupt.
1 = Enable rising edge or level interrupt.

31:8 - Reserved. - -

Pin interrupt level or rising edge interrupt set register

For each of the 8 pin interrupts selected in the PINTSELn registers (see Table 131), one
bit in the SIENR register sets the corresponding bit in the IENR register depending on the
pin interrupt mode configured in the ISEL register:

¢ If the pin interrupt mode is edge sensitive (PMODE = 0), the rising edge interrupt is
set.
¢ If the pin interrupt mode is level sensitive (PMODE = 1), the level interrupt is set.
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Table 155. Pin interrupt level or rising edge interrupt set register (SIENR, address 0x400A
4008) bit description

Bit Symbol Description Reset Access
value
7:0 SETENRL Ones written to this address set bits in the IENR, thus NA WO

enabling interrupts. Bit n sets bit n in the IENR register.
0 = No operation.
1 = Enable rising edge or level interrupt.

31:8 - Reserved. - -

Pin interrupt level or rising edge interrupt clear register

For each of the 8 pin interrupts selected in the PINTSELnN registers (see Table 131), one
bit in the CIENR register clears the corresponding bit in the IENR register depending on
the pin interrupt mode configured in the ISEL register:

¢ If the pin interrupt mode is edge sensitive (PMODE = 0), the rising edge interrupt is
cleared.

¢ If the pin interrupt mode is level sensitive (PMODE = 1), the level interrupt is cleared.

Table 156. Pin interrupt level or rising edge interrupt clear register (CIENR, address 0x400A
400C) bit description

Bit Symbol Description Reset Access
value

7:0 CENRL  Ones written to this address clear bits in the IENR, thus NA WO
disabling the interrupts. Bit n clears bit n in the IENR
register.
0 = No operation.
1 = Disable rising edge or level interrupt.

31:8 - Reserved. - -

Pin interrupt active level or falling edge interrupt enable register

For each of the 8 pin interrupts selected in the PINTSELnN registers (see Table 131), one
bit in the IENF register enables the falling edge interrupt or the configures the level
sensitivity depending on the pin interrupt mode configured in the ISEL register:

¢ |f the pin interrupt mode is edge sensitive (PMODE = 0), the falling edge interrupt is
enabled.

¢ If the pin interrupt mode is level sensitive (PMODE = 1), the active level of the level
interrupt (HIGH or LOW) is configured.
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Table 157. Pin interrupt active level or falling edge interrupt enable register (IENF, address
0x400A 4010) bit description

Bit Symbol Description Reset Access
value

7:0 ENAF  Enables the falling edge or configures the active level interrupt 0 R/W
for each pin interrupt. Bit n configures the pin interrupt selected
in PINTSELN.
0 = Disable falling edge interrupt or set active interrupt level
LOW.
1 = Enable falling edge interrupt enabled