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Date Description
20161219
® Added part number LPC11E66 to Section 12.1 “How to read this chapter”.

20161012 LPC11U6x/E6x user manual

* Added text after Table 246 “Endpoint commands”: For EPO transfers, the hardware will do auto
handshake as long as the ACTIVE bit is set in EPO_IN/OUT command list. Unlike other endpoints, the
hardware will not clear the ACTIVE bit after transfer is done. Thus, the software should manually clear
the bit whenever it receives new setup packet and set it only after it has queued the data for control
transfer.

20160906 LPC11U6x/E6x user manual

® Updated Figure 3 “AHB multilayer matrix”: HS GPIO connects with MO+ Core and not with DMA or
USB.

20160825 LPC11U6x/E6x user manual
* Replaced #define IAP_LOCATION Ox1FFF1FF8 with #define IAP_LOCATION Ox1FFF1FF1. See
Section 27.6 “API description (IAP)".

* Replaced the text for flash signature generator as 128-bits. See Section 25.5.1 “Flash signature

generation”
® Changed the address of the device id register to 0x400483F8. See Table 70 “Device ID (DEVICE_ID,
address 0x400483F8) bit description”.

® Changed the text: This register enables the 32 kHz (31.768 kHz) output of the RTC oscillator to This
register enables the 32 kHz (32.768 kHz) output of the RTC oscillator. See Section 4.4.7 “RTC oscillator
32 kHz output control register”.

® Changed the title DMA trigger input mux registers 0 to 17 to DMA trigger input mux registers 0 to 15.
See Section 10.5.19.

® Updated Table 148:
— Bit field INP_N covers bits 3:0; was 4:0.
— Reserved bits are 31:4.

— Reset value is 0xF; was Ox1F.
— Trigger input 5 is CT32B1_MATO; was CT16B1_MATO.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2016. All rights reserved.
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Revision history ...continued

Rev Date Description

1.4 20151028 LPC11U6x/E6x user manual

UM10732

Updated autobaud description (clearance of AUTOBAUD bit). See Section 12.7.5 “Autobaud function”.
For autobaud, set BRG to 0x0 (default value). See Section 12.7.5 “Autobaud function”.
VREFP/VREFN voltage conditions added in Section 16.4.

Updated the flash access times in Table 354 “Flash configuration register (FLASHCFG, address 0x4003
C010) bit description”.

Updated cross reference to FIFO control register (FCR) to point to the correct table. See Table 150
“Register overview: USARTO (base address: 0x4000 8000)”

Fixed the polarity for REGMODE in the SCTimer/PWM chapter. REGMODERN = 1: Registers operate as
capture and capture control registers. REGMODERN = 0: Registers operate as match and reload
registers. See List item 2 “The REGMODER bits in the REGMODE register determine whether each set
of Match/Capture registers uses the match or capture functionality:”

Replaced CT16B0_CAP1 with CT16B0_CAP2 for pin PIO1_21 in Table 81 “Register overview: 1/O
configuration (base address 0x4004 4000)”, Table 83 “IOCON function assignments”Table 494 “Pin
description”, and Table 495 “Pin description”.

Replaced CT32B0_CAP1 with CT32B0_CAP?2 for pin PIO1_6 and pin PIO1_29 in Table 81 “Register
overview: I/O configuration (base address 0x4004 4000)”, Table 83 “IOCON function
assignments”Table 494 “Pin description”, and Table 495 “Pin description”.

Added a note to the descriptions of the SCT DMA flags that they will likely not be seen by software if the
DMA is correctly configured and enabled. see Table 281 “SCT DMA 0 request register (DMAREQO,
address 0x5000 CO5C (SCT0) and 0x5000 EO5C (SCT1)) bit description” and Table 282 “SCT DMA 1
request register (DMAREQ1, address 0x5000 C060 (SCT0) and 0x5000 E060 (SCT1)) bit description”.
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Revision history ...continued

Rev Date Description
1.3 20140519 LPC11U6x/E6x user manual

Modifications ® Updated ADC calibration routine: Calibration is only required after wake-up from deep-power down

mode and after power-up.

® Parts added: LPC11U66JBD48, LPC11U67JBD64, LPC11U67JBD100, LPC11E66JBDA48,
LPC11E67JBD64, LPC11E67JBD100, LPC11E68JBDA48.

® Bit description of the AUTOBAUD bit updated in Table 181 “USART Control register (CTL, address
0x4006 C004 (USART1), 0x4007 0004 (USART?2), 0x4007 4004 (USART3), 0x4004 C004 (USART4))
bit description”: This bit can only be set when the UART is enabled in the CFG register and is cleared
when the UART is disabled.

* RTC oscillator frequencies described accurately: 32.768 kHz and 1.024 kHz for 32 kHz and 1 kHz
modes. See Chapter 21.

1.2 20140404 LPC11U6x/E6x user manual

* Part ID added for part LPC11U68JBD48.
® Figure 86 “Boot process flowchart” corrected.

* Watchdog interrupt flag polarity corrected: This flag is cleared by writing a 1 to the WDINT bit in the
MOD register (Section 22.5.1 “Watchdog mode register”).

* Use of IAP mode with power profiles clarified. Use power profiles in default mode when executing IAP
commands. See Section 27.6 “API description (IAP)” and Section 28.3.

® Section 28.3 added to clarify use of power profiles.
® Table 31 “Internal resonant crystal control register (IRCCTRL, address 0x4004 8028) bit description”
added.
11 20140304 LPC11U6x/E6x user manual
Modifications:  ® Size of parameter driver_mode changed to uint8_t in UART_PARAM_T structure. See
Section 31.4.10.3 and Section 32.4.10.3.
® Table 295 “SCT configuration example” corrected.

® |OCON function bits corrected for registers TDI_PIO0_11, TMS_PIO0_12, TDO_PIO0_13,
TRST_PIOO0_14. See Table 82 “IOCON function assignments”.

¢ Description of SCT HALT bit behavior in dual-counter mode added. See Table 268 “SCT control register
(CTRL, address 0x5000 C004 (SCTO0) and 0x5000 E004 (SCT1)) bit description”, Table 292, and
Table 293.

® Section 26.5.3 “Boot process” and Figure 86 “Boot process flowchart” corrected: The part enumerates
as USB MSC device when no valid user code is present in flash.

® Section 11.7.6 “USART clock in synchronous mode” added.

* Remark added to Section 5.5.5.3 “Wake-up from Deep-sleep mode” and Section 5.5.6.3 “Wake-up from
Power-down mode”:

Remark: After wake-up, reprogram the clock source for the main clock.

1 20140114 Initial LPC11U6x/E6x user manual version.

Contact information

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

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

1.2 Features

The LPC11U6x/Ex are an ARM Cortex-M0+ based, low-cost 32-bit MCU family operating
at CPU frequencies of up to 50 MHz. The LPC11U6x/Ex support up to 256 KB of flash
memory, a 4 KB EEPROM, and up to 36 KB of SRAM.

The ARM Cortex-MO+ is an easy-to-use, energy-efficient core using a two-stage pipeline
and fast single-cycle 1/0O access.

The peripheral complement of the LPC11U6x/Ex includes a DMA controller, a CRC
engine, one full-speed USB device controller with XTAL-less low-speed mode (LPC11U6x
only), two 12C-bus interfaces, up to five USARTS, two SSP interfaces, PWM/timer
subsystem with six configurable multi-purpose timers, a Real-Time Clock, one 12-bit ADC,
temperature sensor, function-configurable 1/0O ports, and up to 80 general-purpose 1/0O
pins.

For additional documentation related to the LPC11U6x/E6x parts, see Section 37.2
“References”.

UM10732

* System:

— ARM Cortex-M0+ processor, running at frequencies of up to 50 MHz with
single-cycle multiplier and fast single-cycle 1/O port.

— ARM Cortex-MO0+ built-in Nested Vectored Interrupt Controller (NVIC).
— AHB Multilayer matrix.
— System tick timer.
— Serial Wire Debug (SWD) and JTAG boundary scan modes supported.
— Micro Trace Buffer (MTB) supported.
* Memory:
— Up to 256 KB on-chip flash programming memory with page erase.
— Up to 32 KB main SRAM.
— Up to two additional SRAM blocks of 2 KB each.
— Upto 4 KB EEPROM.
* ROM API support:
— Boot loader.
— USART drivers.
— 12C drivers.
— USB drivers (LPC11U6x only).
— DMA drivers.
— Power profiles.
— Flash In-Application Programming (IAP) and In-System Programming (ISP).

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2016. All rights reserved.
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— 32-bit integer division routines.
Digital peripherals:
— Simple DMA engine with 16 channels and programmable input triggers.

— High-speed GPIO interface connected to the ARM Cortex-MO0+ 10 bus with up to
80 General-Purpose 1/0 (GPIO) pins with configurable pull-up/pull-down resistors,
programmable open-drain mode, input inverter, and programmable glitch filter and
digital filter.

— Pininterrupt and pattern match engine using eight selectable GPIO pins.
— Two GPIO group interrupt generators.
— CRC engine.

Configurable PWM/timer subsystem (two 16-bit and two 32-bit standard
counter/timers, two State-Configurable Timers (SCTimer/PWM)) that provides:

— Up to four 32-bit and two 16-bit counter/timers or two 32-bit and six 16-bit
counter/timers.

— Up to 21 match outputs and 16 capture inputs.
— Up to 19 PWM outputs with 6 independent time bases.
Windowed Watchdog timer (WWDT).

Real-time Clock (RTC) in the always-on power domain with separate battery supply
pin and 32.768 kHz oscillator.

Analog peripherals:

— One 12-bit ADC with up to 12 input channels with multiple internal and external
trigger inputs and with sample rates of up to 2 Msamples/s. The ADC supports two
independent conversion sequences.

— Temperature sensor.
Serial interfaces:

— Up to five USART interfaces, all with DMA, synchronous mode, and RS-485 mode
support. Four USARTSs use a shared fractional baud generator.

— Two SSP controllers with DMA support.

— Two I2C-bus interfaces. One 12C-bus interface with specialized open-drain pins
supports 12C Fast-mode plus.

— USB 2.0 full-speed device controller with on-chip PHY. XTAL-less low-speed mode
supported (LPC11U6x only).

Clock generation:

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

— On-chip 32.768 kHz oscillator for RTC.

— Crystal oscillator with an operating range of 1 MHz to 25 MHz. Oscillator pins are
shared with the GPIO pins.

— Programmable watchdog oscillator with a frequency range of 9.4 kHz to 2.3 MHz.

— PLL allows CPU operation up to the maximum CPU rate without the need for a
high-frequency crystal.

— A second, dedicated PLL is provided for USB (LPC11U6x only).

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2016. All rights reserved.
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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.

Wake-up from Deep-sleep and Power-down modes on external pin inputs and
USART activity.

Power-On Reset (POR).
Brownout detect.

Unique device serial number for identification.

Single power supply (2.4 V to 3.6 V).

Separate VBAT supply for RTC.

Operating temperature range -40 °C to +105 °C.
Available as LQFP48, LQFP64, and LQFP100 packages.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2016. All rights reserved.
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1.3 Ordering information

Table 1. Ordering information
Type number Package

Name Description Version
LPC11U66JBD48 LQFP48 plastic low profile quad flat package; 48 leads; body 7 x 7 x 1.4 mm SOT313-2
LPC11U67JBD48 LQFP48 plastic low profile quad flat package; 48 leads; body 7 x 7 x 1.4 mm SOT313-2
LPC11U67JBD64 LQFP64 plastic low profile quad flat package; 64 leads; body 10 x 10 x 1.4 mm SOT314-2
LPC11U67JBD100 LQFP100 plastic low profile quad flat package; 100 leads; body 14 x 14 x 1.4 mm SOT407-1
LPC11U68JBD48 LQFP48 plastic low profile quad flat package; 48 leads; body 7 x 7 x 1.4 mm SOT313-2
LPC11U68JBD64 LQFP64 plastic low profile quad flat package; 64 leads; body 10 x 10 x 1.4 mm SOT314-2
LPC11U68JBD100 LQFP100 plastic low profile quad flat package; 100 leads; body 14 x 14 x 1.4 mm SOT407-1
LPC11E66JBD48 LQFP48 plastic low profile quad flat package; 48 leads; body 7 x 7 x 1.4 mm SOT313-2
LPC11E67JBD48 LQFP48 plastic low profile quad flat package; 48 leads; body 7 x 7 x 1.4 mm SOT313-2
LPC11E67JBD64 LQFP64 plastic low profile quad flat package; 64 leads; body 10 x 10 x 1.4 mm SOT314-2
LPC11E67JBD100 LQFP100 plastic low profile quad flat package; 100 leads; body 14 x 14 x 1.4 mm SOT407-1
LPC11E68JBD48 LQFP48 plastic low profile quad flat package; 48 leads; body 7 x 7 x 1.4 mm SOT313-2
LPC11E68JBD64 LQFP64 plastic low profile quad flat package; 64 leads; body 10 x 10 x 1.4 mm SOT314-2
LPC11E68JBD100 LQFP100 plastic low profile quad flat package; 100 leads; body 14 x 14 x 1.4 mm SOT407-1
Table 2.  Ordering options
Type number Flash EEPROM/ SRAM/ USB e & N o & I2C SSP Timers 12-bit GPIO

/KB KB KB E g g g g with ADC
g g g g g PWM channels

LPC11U66JBD48 64 4 12 1 Y Y Y N N 2 2 6 34
LPC11U67JBD48 128 4 20 1 Y Y Y N N 2 2 6 34
LPC11U67JBD64 128 4 20 1 Y Y Y N N 2 2 6 10 48
LPC11U67JBD100 128 4 20 1 Y Y Y Y Y 2 2 6 12 80
LPC11U68JBD48 256 4 36 1 Y Y Y N N 2 2 6 8 34
LPC11U68JBD64 256 4 36 1 Y Y Y N N 2 2 6 10 48
LPC11U68JBD100 256 4 36 1 Y Y Y Y Y 2 2 6 12 80
LPC11E66JBD48 64 4 12 - Y Y Y Y N 2 2 6 36
LPC11E67JBD48 128 4 20 - Y Y Y Y N 2 2 6 36
LPC11E67JBD64 128 4 20 - Y Y Y Y N 2 2 6 10 50
LPC11E67JBD100 128 4 20 - Y Y Y Y Y 2 2 6 12 80
LPC11E68JBD48 256 4 36 - Y Y Y Y N 2 2 6 8 36
LPC11E68JBD64 256 4 36 - Y Y Y Y N 2 2 6 10 50
LPC11E68JBD100 256 4 36 - Y Y Y Y Y 2 2 6 12 80
UM10732 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2016. All rights reserved.
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1.4 Block diagram

LPC11U6x/E6x
PROCESSOR CORE
ARM SWD TEST/DEBUG
CORTEX-MO+ NVIC INTERFACE SYSTICK
HS GPIO+ MEMORY
PORTO0/1/2 256/128/64 KB FLASH
PINT/ AHB '|\\/|/|X‘|L'-IF—{I|I;(AYER
C ) PATTERN MATCH | 4 KB EEPROM |
. 36/20/12 KB SRAM
PINTSEL
AHB/APB BRIDGES
| GINTO/1 | | ROM |
ANALOG PERIPHERALS
12-bit ADCO
| TEMPERATURE SENSOR | TRIGGER MUX
IOCON
PWM/TIMER SUBSYSTEM
pads +——/»
SR CT1680 CT32B0 | 1 DMA
<:> PWM DMA TRIGGER
SCTIMER1/
PWM | CT16B1 | | CT32B1 |
SERIAL PERIPHERALS
USARTO USART1 USART2 SSPO
<:> FM+ 12C0 FS USB/
PHY()
USART3() || usART4() SSP1 12C1
CLOCK
<:> GENERATION | PRECISION | | WATCHDOG SYSTEM SYSTEM || usB
IRC OSCILLATOR OSCILLATOR PLL PLL
ALWAYS-ON POWER DOMAIN SYSTEM TIMER
RTC GENERAL PURPOSE
RTC OSCILLATOR BACKUP REGISTERS WWDT
SYSTEM/MEMORY CONTROL
SYSCON IOCON PMU CRC FLASH CTRL EEPROM CTRL
Grey-shaded blocks show peripherals that can provide hardware triggers for DMA transfers or have DMA request lines.
(1) Available on LPC11U68JBD100/E68JBD100 only.
(2) Available on LPC11U6Xx only.
Fig 1. LPC11U6x block diagram

UM10732 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2016. All rights reserved.

User manual Rev. 1.8 — 19 December 2016 9 of 611




NXP Semiconductors

UM10732

Chapter 1: LPC11U6x/E6x Introductory information

1.5 General description

UM10732

151

152

ARM Cortex-MO0O+ core configuration

The ARM Cortex-MO+ core runs at an operating frequency of up to 50 MHz. Integrated in
the core are the NVIC and Serial Wire Debug with four breakpoints and two watch points.
The ARM Cortex-MO+ core supports a single-cycle 1/0 enabled port (IOP) for fast GPIO
access at address 0xA000 0000. The ARM Cortex MO+ core revision is rOp1.

The core includes a single-cycle multiplier and a system tick timer (SysTick).

Timer/PWM subsystem

Four standard timers and two state configurable timers can be combined to create
multiple PWM outputs using the match outputs and the match registers for each timers.
Each timer can create multiple PWM outputs with its own time base.

Table 3. PWM resources
PWM outputs Peripheral Pin functions available for PWM Match
registers
used

§ 3 @ LQFP100 LQFP64 LQFP48

e & I

g g

3 3 3 CT16B0 CT16B0_MATO, CT16B0_MATO, CT16B0_MATO, 4
CT16B0_MAT1, CT16B0_MAT1, CT16B0_MAT1,
CT16BO_MAT2 CT16B0O_MAT2 CT16B0_MAT2

2 2 2 CTi16B1 CT16B1_MATO, CT16B1_MATO, CT16B1_MATO, 3
CT16B1_MAT1 CT16B1_MAT1 CT16B1_MAT1

3 3 3 CT32B0 three of three of three of 4
CT32B0_MATO, CT32B0_MATO, CT32B0_MATO,
CT32B0_MAT1, CT32B0_MAT1, CT32B0_MAT1,
CT32B0_MAT2, CT32B0_MAT2, CT32B0_MAT2,
CT32B0_MAT3 CT32BO_MAT3 CT32B0_MAT3

3 3 3 CT32B1 three of three of three of 4
CT32B1_MATO, CT32B1_MATO, CT32B1_MATO,
CT32B1_MAT1, CT32B1_MAT1, CT32B1_MAT1,
CT32B1_MAT2, CT32B1_MAT2, CT32B1_MAT2,
CT32B1_MAT3 CT32B1_MAT3 CT32B1_MAT3

4 4 3 SCTimer0/ SCTO_OUTO, SCTO0_OUTO, SCTO0_OUTL, upto5

PWM SCTO_OUT1, SCTO_OUT], SCTO0_OUT2,

SCTO0_OUT2, SCTO0_OUT2, SCTO_OUT3
SCTO_OUT3 SCTO_OUT3

4 2 - SCTimerl/ SCT1_OUTO, SCT1_0OUT2, - upto5

PWM SCT1_OUT]1, SCT1_OuUT3

SCT1_OuUT2,
SCT1_OuUT3

The standard timers and the SCTimers combine to up to eight independent timers. Each
STimer can be configured either as one 32-bit timer or two independently counting 16-bit
timers which use the same input clock. The following combinations are possible:

All information provided in this document is subject to legal disclaimers.
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Table 4.  Timer configurations
32-bit Resources 16-bit Resources
timers timers
4 CT32B0, CT32B1, SCTimer0 as 2 CT16B0, CT16B1
32-bit timer, SCTimerl as 32-bit
timer
2 CT32B0, CT32B1 6 CT16B0, CT16B1, SCTimer0 as
two 16-bit timers, SCTimerl as two
16-bit timers
3 CT32B0, CT32B1, SCTimer0 as 4 CT16B0, CT16B1, SCTimerl as

32-bit timer (or SCTimerl as 32-bit
timer)

two 16-bit timers (or SCTimerO as
two 16-bit timers)

All information provided in this document is subject to legal disclaimers.
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2.1 How to read this chapter

See Table 5 for the memory configuration of the LPC11U6x/E6x parts. The USB interface
is only available on LPC11U6x parts.

Table 5. Memory configuration

Type number Flash/ |SRAM/KB EEPROM/KB
KB

Main SRAMO |SRAM1 at USB
at 0x1000 0x2000 0000 |SRAM/SRAM2

0000 at 0x2000 4000
LPC11U66JBD48 64 8 2 2 4
LPC11U67JBD48 128 16 2 2 4
LPC11U67JBD64 128 16 2 2 4
LPC11U67JBD100 128 16 2 2 4
LPC11U68JBD48 256 32 2 2 4
LPC11U68JBD64 256 32 2 2 4
LPC11U68JBD100 256 32 2 2 4
LPC11E66JBD48 64 8 2 2 4
LPC11E67JBD48 128 16 2 2 4
LPC11E67JBD64 128 16 2 2 4
LPC11E67JBD100 128 16 2 2 4
LPC11E68JBD48 256 32 2 2 4
LPC11E68JBD64 256 32 2 2 4
LPC11E68JBD100 256 32 2 2 4

2.2 Basic configuration

The SRAMO block, the USB SRAM/SRAM?2 block, flash memory, and EEPROM are
enabled by default. The user code must enable the clock to the SRAML1 block in the
SYSAHBCLKCTRL register.

2.3 General description

UM10732

The part incorporates several distinct memory regions, shown in the following figures.
Figure 2 shows the overall map of the entire address space from the user program
viewpoint following reset.

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

The registers incorporated into the ARM Cortex-MO0+ core, such as NVIC, SysTick, and
sleep mode control, are located on the private peripheral bus.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2016. All rights reserved.
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The GPIO port and pin interrupt/pattern match registers are accessed by the ARM
Cortex-MO+ single-cycle 1/0O enabled port (IOP).

UM10732 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2016. All rights reserved.
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4GB

0.5GB

0GB

Fig 2.

LPC11U6x/E6x

reserved

private peripheral bus

reserved

GPIO PINT

GPIO

reserved

SCTIMER1/PWM

SCTIMERO/PWM

reserved

DMA

CRC

reserved

usB

APB peripherals

reserved

2 KB USB SRAM/SRAM2

reserved

2 KB SRAM1

reserved

32 KB boot ROM

reserved

4 KB MTB registers

reserved

32 KB MAIN SRAMO

8 KB MAIN SRAMO

reserved

256 KB on-chip flash (LPC11U68/E68)

64 KB on-chip flash (LPC11U67/E6

| OXFFFF FFFF

" 0XE010 0000

0xE000 0000

" 0xA000 8000

0xA000 4000
0xA000 0000

" 0x5001 0000
0x5000 E000
0x5000 C000

" 0x5000 8000
0x5000 4000
0x5000 0000

0x4008 4000
0x4008 0000

oo o0

x4000 0000

)° 0x2000 4800

0x2000 4000

0x2000 0800
0x2000 0000

* OX1FFF 8000
0x1FFF 0000

" 0x1400 1000

0x1400 0000

" 0x1000 8000
0x1000 4000

0x1000 2000
0x1000 0000

" 0x0004 0000

0x0002 0000

Chapter 2: LPC11U6x/E6x Memory map

APB peripherals

30 - 31 reserved

29,

USART3

281

USART2

27

USART1

25 - 26 reserved

GPIO GROUP1 interrupt

GPIO GROUPQO interrupt

SSP1

20 - 21 reserved

USART4

system control (SYSCON)

IOCON

SSPO

flash/EEPROM controller

PMU

11 - 13 reserved

DMA TRIGMUX

RTC

12C1

12-bit ADC

32-bit counter/timer 1

32-bit counter/timer 0

16-bit counter/timer 1

16-bit counter/timer 0

USARTO

WWDT

o=~ N Jw |~ |Jo | N | |Jo

12C0

0x0000 00CO

0x0001 0000

active interrupt vectors

0x0000 0000

LPC11U6x/E6Xx memory mapping

0x0000 0000

0x4008 0000

0x4007 8000
0x4007 4000
0x4007 0000
0x4006 C000
0x4006 4000
0x4006 0000
0x4005 C000
0x4005 8000
0x4005 0000
0x4004 C000
0x4004 8000
0x4004 4000
0x4004 0000

0x4003 C000
0x4003 8000

0x4002 C000
0x4002 8000
0x4002 4000
0x4002 0000
0x4001 C000
0x4001 8000
0x4001 4000
0x4001 0000
0x4000 C000
0x4000 8000
0x4000 4000
0x4000 0000

2.3.1 On-chip flash programming memory

UM10732

The part contains up to 256 KB on-chip flash program memory. The flash can be
programmed using In-System Programming (ISP) or In-Application Programming (IAP)
via the on-chip boot loader software. Flash updates via USB are supported as well.

The flash memory is divided into 24 x 4 KB and 5 x 32 KB sectors. Individual pages of
256 byte each can be erased using the IAP erase page command.
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2.3.2

2.3.3

234

2.3.5

Chapter 2: LPC11U6x/E6x Memory map

EEPROM

The LPC11U6x/E6x contain up to 4 KB of on-chip byte-erasable and byte-programmable
EEPROM data memory. The EEPROM can be programmed using In-Application
Programming (IAP) via the on-chip boot loader software.

SRAM

The LPC11U6x/E6x contain a total of up to 36 KB of on-chip static RAM memory. See
Table 5 for the memory configuration for each part.

The SRAML1 clock is turned off by default. Enable the clock in the SYSAHBCLKCTRL
register (Table 40).

Micro Trace Buffer (MTB)

The LPC11U6x/E6x supports the ARM Cortex-M0+ Micro Trace Buffer. See
Section 36.5.4.

AHB multilayer matrix

The AHB multilayer matrix supports three masters, the MO+ core, the DMA, and the USB.
All masters can access all slaves (peripherals and memories).

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2016. All rights reserved.
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3.1 How to read this chapter

The NVIC is identical on all parts. The USB interrupts are available on LPC11U6x only.

3.2 Features

* Nested Vectored Interrupt Controller is an integral part of the ARM Cortex-M0O+.
¢ Tightly coupled interrupt controller provides low interrupt latency.

¢ Controls system exceptions and peripheral interrupts.

* The NVIC supports 32 vectored interrupts.

* Four programmable interrupt priority levels with hardware priority level masking.
¢ Software interrupt generation using the ARM exceptions SVCall and PendSV.

¢ Support for NMI.

3.3 General description

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

3.3.1 External pin interrupts

Up to eight external pin interrupts are supported. Each of the eight pin interrupts can be
assigned to any pin on port 0 (PIO0), any pin on port 1 (PIO1), or pins 0 to 7 on port 2
(P102_0 to PI02_7). See Table 62.

3.3.2 Interrupt sources

Table 6 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. There is no significance or priority about what
line is connected where, except for certain standards from ARM.

UM10732 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2016. All rights reserved.
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Table 6.  Connection of interrupt sources to the Vectored Interrupt Controller

Interrupt  Name Description Flag(s)

number

0 PIN_INTO GPIO pin interrupt 0 PSTAT - pin interrupt status

1 PIN_INT1 GPIO pin interrupt 1 PSTAT - pin interrupt status

2 PIN_INT2 GPIO pin interrupt 2 PSTAT - pin interrupt status

3 PIN_INT3 GPIO pin interrupt 3 PSTAT - pin interrupt status

4 PIN_INT4 GPIO pin interrupt 4 PSTAT - pin interrupt status

5 PIN_INT5 GPIO pin interrupt 5 PSTAT - pin interrupt status

6 PIN_INT6 GPIO pin interrupt 6 PSTAT - pin interrupt status

7 PIN_INT7 GPIO pin interrupt 7 PSTAT - pin interrupt status

8 GINTO GPIO GROUPO INT - group interrupt status
interrupt

9 GINT1 GPIO GROUP1 INT - group interrupt status
interrupt

10 12C1 12C1 interrupt Sl (state change)

11 USART1_4 Combined USART1 and Table 189 “USART Interrupt Status
USART4 interrupts register (INTSTAT, address 0x4006 C024

(USARTL), 0x4007 0024 (USART?2),
0x4007 4024 (USART3), 0x4004 C024
(USART4)) bit description”

12 USART2_3 Combined USART2 and Table 189 “USART Interrupt Status
USART3 interrupts register (INTSTAT, address 0x4006 C024
(USART1), 0x4007 0024 (USART?2),
0x4007 4024 (USART3), 0x4004 C024
(USART4)) bit description”

13 SCTO0_ 1 Combined SCTO and EVFLAG SCT event.
SCT1 interrupts

14 SSP1 SSP1 interrupt Tx FIFO half empty
Rx FIFO half full
Rx Timeout
Rx Overrun

15 12C0 12C0 interrupt Sl (state change)

16 CT16B0 CT16B0 interrupt Match O - 2
Capture 0- 1

17 CT16B1 CT16BL1 interrupt Match 0 - 1
Capture 0- 1

18 CT32B0 CT32BO0 interrupt Match O - 3
Capture 0- 1

19 CT32B1 CT32BL1 interrupt Match 0 - 3
Capture O -1

20 SSPO SSPO interrupt Tx FIFO half empty
Rx FIFO half full
Rx Timeout
Rx Overrun

UM10732 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2016. All rights reserved.
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Table 6.  Connection of interrupt sources to the Vectored Interrupt Controller
Interrupt  Name Description Flag(s)
number
21 USARTO USART interrupt Rx Line Status (RLS)
Transmit Holding Register Empty (THRE)
Rx Data Available (RDA)
Character Time-out Indicator (CTI)
End of Auto-Baud (ABEO)
Auto-Baud Time-Out (ABTO)
Modem control interrupt
22 USB_IRQ USB_IRQ interrupt USB IRQ interrupt
23 USB_FIQ USB_FIQ interrupt USB FIQ interrupt
24 ADC_A ADC interrupt A Combined end-of-sequence A and
threshold crossing interrupts
25 RTC RTC interrupt
26 BOD_WDT Combined BOD and Brown-out detect and WWDT interrupts
WWDT interrupt
27 FLASH Flash/EEPROM Combined flash and EEPROM controller
interrupt interrupts
28 DMA DMA interrupt
29 ADC_B ADC interrupt B Combined end-of-sequence B and
overrun interrupts
30 USB_WAKEUP USB_WAKEUP USB wake-up interrupt
interrupt
31 - - Reserved

Non-Maskable Interrupt (NMI)

The part supports the NMI, which can be triggered by an peripheral interrupt or triggered
by software. The NMI has the highest priority exception other than the reset.

You can set up any peripheral interrupt listed in Table 6 as NMI using the NMISRC register
in the SYSCON block (Table 61). To avoid using the same peripheral interrupt as NMI
exception and normal interrupt, disable the interrupt in the NVIC when you configure it as
NMI.

Vector table offset

The vector table contains the reset value of the stack pointer and the start addresses, also
called exception vectors, for all exception handlers. On system reset, the vector table is
located at address 0x0000 0000. Software can write to the VTOR register in the NVIC to
relocate the vector table start address to a different memory location. For a description of
the VTOR register, see the ARM Cortex-M0+ technical reference manual.

3.4 Register description

UM10732

See the ARM Cortex-MO0+ technical reference manual.

The NVIC registers are located on the ARM private peripheral bus.
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Table 7.  Register overview: NVIC (base address 0xEO00 E000)

Name Access Address Description Reset Reference
offset value
ISERO R/W 0x100 Interrupt Set Enable Register 0. This register allows enabling 0 Table 8

interrupts and reading back the interrupt enables for specific
peripheral functions.

- - 0x104 Reserved. - -

ICERO R/W 0x180 Interrupt Clear Enable Register 0. This register allows disabling 0 Table 9
interrupts and reading back the interrupt enables for specific
peripheral functions.

- - 0x184 Reserved. 0 -
Table 10

o

ISPRO R/W 0x200 Interrupt Set Pending Register 0. This register allows changing the
interrupt state to pending and reading back the interrupt pending
state for specific peripheral functions.

- - 0x204 Reserved. 0 -

ICPRO R/W 0x280 Interrupt Clear Pending Register 0. This register allows changing the 0 Table 11
interrupt state to not pending and reading back the interrupt pending
state for specific peripheral functions.

- - 0x284 Reserved. 0 -

IABRO RO 0x300 Interrupt Active Bit Register 0. This register allows reading the 0 Table 12
current interrupt active state for specific peripheral functions.

- - 0x304 Reserved. 0 -

IPRO R/W 0x400 Interrupt Priority Registers 0. This register allows assigning a priority 0 Table 13
to each interrupt. This register contains the 2-bit priority fields for
interrupts O to 3.

IPR1 R/W 0x404 Interrupt Priority Registers 1 This register allows assigning a priority 0 Table 14
to each interrupt. This register contains the 2-bit priority fields for
interrupts 4 to 7.

IPR2 R/W 0x408 Interrupt Priority Registers 2. This register allows assigning a priority 0 Table 15
to each interrupt. This register contains the 2-bit priority fields for
interrupts 8 to 11.

IPR3 R/W 0x40C Interrupt Priority Registers 3. This register allows assigning a priority 0 Table 16
to each interrupt. This register contains the 2-bit priority fields for
interrupts 12 to 15.

IPR4 R/W 0x410 Interrupt Priority Registers 4. This register allows assigning a priority 0 Table 17
to each interrupt. This register contains the 2-bit priority fields for
interrupts 12 to 15.

IPR5 R/W 0x414 Interrupt Priority Registers 5. This register allows assigning a priority 0 Table 18
to each interrupt. This register contains the 2-bit priority fields for
interrupts 12 to 15.

IPR6 R/W 0x418 Interrupt Priority Registers 6. This register allows assigning a priority 0 Table 19
to each interrupt. This register contains the 2-bit priority fields for
interrupts 24 to 27.

IPR7 R/W 0x41C Interrupt Priority Registers 7. This register allows assigning a priority 0 Table 20
to each interrupt. This register contains the 2-bit priority fields for
interrupts 28 to 31.

3.4.1 Interrupt Set Enable Register O register

The ISERO register allows to enable peripheral interrupts or to read the enabled state of
those interrupts. Disable interrupts through the ICERO (Section 3.4.2).
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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 8. Interrupt Set Enable Register O register (ISERO, address OXxE000 E100) bit

UM10732

3.4.2

description
Bit Symbol Description Reset value
0 ISE_PININTO Interrupt enable. 0
1 ISE_PININT1 Interrupt enable. 0
2 ISE_PININT2 Interrupt enable. 0
3 ISE_PININT3 Interrupt enable. 0
4 ISE_PININT4 Interrupt enable. 0
5 ISE_PININTS Interrupt enable. 0
6 ISE_PININT6 Interrupt enable. 0
7 ISE_PININT7 Interrupt enable. 0
8 ISE_GINTO Interrupt enable. 0
9 ISE_GINT1 Interrupt enable. 0
10 ISE_I2C1 Interrupt enable. 0
11 ISE_USART1_4 Interrupt enable. 0
12 ISE_USART2_3 Interrupt enable. 0
13 ISE_SCTO0_1 Interrupt enable. 0
14 ISE_SSP1 Interrupt enable. 0
15 ISE_I12C0 Interrupt enable. 0
16 ISE_CT16B0 Interrupt enable. 0
17 ISE_CT16B1 Interrupt enable. 0
18 ISE_CT32B0 Interrupt enable. 0
19 ISE_CT32B1 Interrupt enable. 0
20 ISE_SSPO Interrupt enable. 0
21 ISE_USARTO Interrupt enable. 0
22 ISE_USB_IRQ Interrupt enable. 0
23 ISE_USB_FIQ Interrupt enable. 0
24 ISE_ADC_A Interrupt enable. 0
25 ISE_RTC Interrupt enable. 0
26 ISE_BOD_WDT Interrupt enable. 0
27 ISE_FLASH Interrupt enable. 0
28 ISE_DMA Interrupt enable. 0
29 ISE_ADC_B Interrupt enable. 0
30 ISE_USB_WAKEKUP Interrupt enable. 0
31 - Reserved 0

Interrupt clear enable register 0

The ICERQO register allows disabling the peripheral interrupts, or for reading the enabled
state of those interrupts. Enable interrupts through the ISERO registers (Section 3.4.1).
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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 9. Interrupt clear enable register 0 (ICERO, address OXxE000 E180)

3.4.3

Bit Symbol Description Reset value
0 ICE_PININTO Interrupt disable. 0
1 ICE_PININT1 Interrupt disable. 0
2 ICE_PININT2 Interrupt disable. 0
3 ICE_PININT3 Interrupt disable. 0
4 ICE_PININT4 Interrupt disable. 0
5 ICE_PININTS5 Interrupt disable. 0
6 ICE_PININT6 Interrupt disable. 0
7 ICE_PININT? Interrupt disable. 0
8 ICE_GINTO Interrupt disable. 0
9 ICE_GINT1 Interrupt disable. 0
10 ICE_l2C1 Interrupt disable. 0
11 ICE_USART1_4 Interrupt disable. 0
12 ICE_USART2_3 Interrupt disable. 0
13 ICE_SCTO_1 Interrupt disable. 0
14 ICE_SSP1 Interrupt disable. 0
15 ICE_I2CO0 Interrupt disable. 0
16 ICE_CT16B0 Interrupt disable. 0
17 ICE_CT16B1 Interrupt disable. 0
18 ICE_CT32B0 Interrupt disable. 0
19 ICE_CT32B1 Interrupt disable. 0
20 ICE_SSPO Interrupt disable. 0
21 ICE_USARTO Interrupt disable. 0
22 ICE_USB_IRQ Interrupt disable. 0
23 ICE_USB_FIQ Interrupt disable. 0
24 ICE_ADC_A Interrupt disable. 0
25 ICE_RTC Interrupt disable. 0
26 ICE_BOD_WDT Interrupt disable. 0
27 ICE_FLASH Interrupt disable. 0
28 ICE_DMA Interrupt disable. 0
29 ICE_ADC_B Interrupt disable. 0
30 ICE_USB_WAKEKUP Interrupt disable. 0
31 - 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 (Section 3.4.4).
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The bit description is as follows for all bits in this register:

Chapter 3: LPC11U6x/E6x Nested Vectored Interrupt Controller (NVIC)

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 10. Interrupt set pending register O register (ISPRO, address OxE000 E200) bit
description
Bit Symbol Description Reset value
0 ISP_PININTO Interrupt pending set. 0
1 ISP_PININT1 Interrupt pending set. 0
2 ISP_PININT2 Interrupt pending set. 0
3 ISP_PININT3 Interrupt pending set. 0
4 ISP_PININT4 Interrupt pending set. 0
5 ISP_PININT5 Interrupt pending set. 0
6 ISP_PININT6 Interrupt pending set. 0
7 ISP_PININT7 Interrupt pending set. 0
8 ISP_GINTO Interrupt pending set. 0
9 ISP_GINT1 Interrupt pending set. 0
10 ISP_I2C1 Interrupt pending set. 0
11 ISP_USART1_4 Interrupt pending set. 0
12 ISP_USART2_3 Interrupt pending set. 0
13 ISP_SCTO_1 Interrupt pending set. 0
14 ISP_SSP1 Interrupt pending set. 0
15 ISP_I2CO Interrupt pending set. 0
16 ISP_CT16B0 Interrupt pending set. 0
17 ISP_CT16B1 Interrupt pending set. 0
18 ISP_CT32B0 Interrupt pending set. 0
19 ISP_CT32B1 Interrupt pending set. 0
20 ISP_SSPO Interrupt pending set. 0
21 ISP_USARTO Interrupt pending set. 0
22 ISP_USB_IRQ Interrupt pending set. 0
23 ISP_USB_FIQ Interrupt pending set. 0
24 ISP_ADC_A Interrupt pending set. 0
25 ISP_RTC Interrupt pending set. 0
26 ISP_BOD_WDT Interrupt pending set. 0
27 ISP_FLASH Interrupt pending set. 0
28 ISP_DMA Interrupt pending set. 0
29 ISP_ADC_B Interrupt pending set. 0
30 ISP_USB_WAKEKUP Interrupt pending set. 0
31 - Reserved 0
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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 (Section 3.4.3).

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

Table 11. Interrupt clear pending register O register (ICPRO, address OXE000 E280) bit

pending.

description
Bit Symbol
0 ICP_PININTO
1 ICP_PININT1
2 ICP_PININT2
3 ICP_PININT3
4 ICP_PININT4
5 ICP_PININTS
6 ICP_PININT6
7 ICP_PININT7
8 ICP_GINTO
9 ICP_GINT1
10 ICP_I2C1
11 ICP_USART1_4
12 ICP_USART2 3
13 ICP_SCTO0_1
14 ICP_SSP1
15 ICP_I2CO
16 ICP_CT16B0
17 ICP_CT16B1
18 ICP_CT32B0
19 ICP_CT32B1
20 ICP_SSPO
21 ICP_USARTO
22 ICP_USB_IRQ
23 ICP_USB_FIQ
24 ICP_ADC_A
25 ICP_RTC
26 ICP_BOD_WDT
27 ICP_FLASH
28 ICP_DMA

Function

Interrupt pending clear.
Interrupt pending clear.
Interrupt pending clear.
Interrupt pending clear.
Interrupt pending clear.
Interrupt pending clear.
Interrupt pending clear.
Interrupt pending clear.
Interrupt pending clear.
Interrupt pending clear.
Interrupt pending clear.
Interrupt pending clear.
Interrupt pending clear.
Interrupt pending clear.
Interrupt pending clear.
Interrupt pending clear.
Interrupt pending clear.
Interrupt pending clear.
Interrupt pending clear.
Interrupt pending clear.
Interrupt pending clear.
Interrupt pending clear.
Interrupt pending clear.
Interrupt pending clear.
Interrupt pending clear.
Interrupt pending clear.
Interrupt pending clear.
Interrupt pending clear.

Interrupt pending clear.

All information provided in this document is subject to legal disclaimers.
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Table 11. Interrupt clear pending register 0 register (ICPRO, address OxEO000 E280) bit

description ...continued

Bit
29
30
31

Symbol
ICP_ADC_B

ICP_USB_WAKEKUP

Function

Interrupt pending clear.
Interrupt pending clear.
Interrupt pending clear.

Reset value
0
0
0

Interrupt Active Bit Register 0

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 OxE000 E300) bit description
Bit Symbol Function Reset value
0 IAB_PININTO Interrupt active state. 0
1 IAB_PININT1 Interrupt active state. 0
2 IAB_PININT2 Interrupt active state. 0
3 IAB_PININT3 Interrupt active state. 0
4 IAB_PININT4 Interrupt active state. 0
5 IAB_PININT5S Interrupt active state. 0
6 IAB_PININT6 Interrupt active state. 0
7 IAB_PININT7 Interrupt active state. 0
8 IAB_GINTO Interrupt active state. 0
9 IAB_GINT1 Interrupt active state. 0
10 IAB_I2C1 Interrupt active state. 0
11 IAB_USART1 4 Interrupt active state. 0
12 IAB_USART2_3 Interrupt active state. 0
13 IAB_SCTO_1 Interrupt active state. 0
14 IAB_SSP1 Interrupt active state. 0
15 IAB_12C0 Interrupt active state. 0
16 IAB_CT16B0 Interrupt active state. 0
17 IAB_CT16B1 Interrupt active state. 0
18 IAB_CT32B0 Interrupt active state. 0
19 IAB_CT32B1 Interrupt active state. 0
20 IAB_SSPO Interrupt active state. 0
21 IAB_USARTO Interrupt active state. 0
22 IAB_USB_IRQ Interrupt active state. 0
23 IAB_USB_FIQ Interrupt active state. 0
24 IAB_ADC_A Interrupt active state. 0
25 IAB_RTC Interrupt active state. 0
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Table 12. Interrupt Active Bit Register 0 (IABRO, address OxE000 E300) bit description

Bit Symbol Function Reset value
26 IAB_BOD_WDT Interrupt active state. 0
27 IAB_FLASH Interrupt active state. 0
28 IAB_DMA Interrupt active state. 0
29 IAB_ADC_B Interrupt active state. 0
30 IAB_USB_WAKEKUP Interrupt active state. 0
31 - Interrupt active state. 0

3.4.6 Interrupt Priority Register O

The IPRO register controls the priority of four peripheral interrupts. Each interrupt can
have one of 4 priorities, where 0 is the highest priority.

Table 13. Interrupt Priority Register O (IPRO, address 0xEO00 E400) bit description

Bit Symbol Description Reset value
5:0 - These bits ignore writes, and read as 0. 0
7:6 IP_PIN_INTO Interrupt Priority. O = highest priority. 3 = lowest priority. 0
13:8 - These bits ignore writes, and read as 0. 0
15:14 IP_PIN_INT1 Interrupt Priority. O = highest priority. 3 = lowest priority. 0
21:16 - These bits ignore writes, and read as 0. 0
23:22 IP_PIN_INT2 Interrupt Priority. O = highest priority. 3 = lowest priority. 0
29:24 - These bits ignore writes, and read as 0. 0
31:30 IP_PIN_INT3 Interrupt Priority. O = highest priority. 3 = lowest priority. 0

3.4.7 Interrupt Priority Register 1

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

Table 14. Interrupt Priority Register 1 (IPR1, address 0xEO0O0 E404) bit description

Bit Symbol Description Reset value
5:0 - These bits ignore writes, and read as 0. 0
7:6 IP_PIN_INT4 Interrupt Priority. O = highest priority. 3 = lowest priority. 0
13:.8 - These bits ignore writes, and read as 0. 0
15:14 IP_PIN_INT5 Interrupt Priority. O = highest priority. 3 = lowest priority. 0
21:16 - These bits ignore writes, and read as 0. 0
23:22 IP_PIN_INT6 Interrupt Priority. O = highest priority. 3 = lowest priority. 0
29:24 - These bits ignore writes, and read as 0. 0
31:30 IP_PIN_INT7 Interrupt Priority. O = highest priority. 3 = lowest priority. 0

3.4.8 Interrupt Priority Register 2

The IPR2 register controls the priority of four peripheral interrupts. Each interrupt can
have one of 4 priorities, where 0 is the highest priority.
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Table 15. Interrupt Priority Register 2 (IPR2, address OxE000 E408) bit description

Bit Symbol Description Reset value
5:0 - These bits ignore writes, and read as 0. 0

7.6 IP_GINTO Interrupt Priority. O = highest priority. 3 = lowest priority. 0

13:8 - These bits ignore writes, and read as 0. 0

15:14 IP_GINT1 Interrupt Priority. O = highest priority. 3 = lowest priority. 0

21:16 - These bits ignore writes, and read as 0. 0

23:22 IP_lI2C1 Interrupt Priority. O = highest priority. 3 = lowest priority. 0

29:24 - These bits ignore writes, and read as 0. 0

31:30 IP_USART1 4 Interrupt Priority. 0 = highest priority. 3 = lowest priority. 0

Interrupt Priority Register 3

The IPR3 register controls the priority of four peripheral interrupts. Each interrupt can
have one of 4 priorities, where 0 is the highest priority.

Table 16. Interrupt Priority Register 3 (IPR3, address OxE000 E40C) bit description

Bit Symbol Description Reset value
5:0 - These bits ignore writes, and read as 0. 0

7.6 IP_USART2_3 Interrupt Priority. O = highest priority. 3 = lowest priority. 0

13:8 - These bits ignore writes, and read as 0. 0

15:14 IP_SCTO0_1 Interrupt Priority. 0 = highest priority. 3 = lowest priority. 0

21:16 - These bits ignore writes, and read as 0. 0

23:22 IP_SSP1 Interrupt Priority. O = highest priority. 3 = lowest priority. 0

29:24 - These bits ignore writes, and read as 0. 0

31:30 IP_I2CO Interrupt Priority. 0 = highest priority. 3 = lowest priority. 0
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Interrupt Priority Register 4

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

Table 17. Interrupt Priority Register 4 (IPR4, address OxE000 E410) bit description

Bit Symbol Description Reset value
5:0 - These bits ignore writes, and read as 0. 0

7:6 IP_CT16B0 Interrupt Priority. 0 = highest priority. 3 = lowest priority. 0

13.8 - These bits ignore writes, and read as 0. 0

15:14 |IP_CT16B1 Interrupt Priority. 0 = highest priority. 3 = lowest priority. 0

21:16 - These bits ignore writes, and read as 0. 0

23:22 IP_CT32B0 Interrupt Priority. 0 = highest priority. 3 = lowest priority. 0

29:24 - These bits ignore writes, and read as 0. 0

31:30 IP_CT32B1 Interrupt Priority. O = highest priority. 3 = lowest priority. O

Interrupt Priority Register 5

The IPR7 register controls the priority of four peripheral interrupts. Each interrupt can
have one of 4 priorities, where 0 is the highest priority.

Table 18. Interrupt Priority Register 5 (IPR5, address OxE000 E414) bit description

Bit Symbol Description Reset value
5:0 - These bits ignore writes, and read as 0. 0

7:6 IP_SSPO Interrupt Priority. O = highest priority. 3 = lowest priority. 0

13.8 - These bits ignore writes, and read as 0. 0

15:14 |IP_USARTO Interrupt Priority. 0 = highest priority. 3 = lowest priority. 0

21:16 - These bits ignore writes, and read as 0. 0

23:22 IP_USB_IRQ Interrupt Priority. O = highest priority. 3 = lowest priority. 0

29:24 - These bits ignore writes, and read as 0. 0

31:30 IP_USB_FIQ Interrupt Priority. O = highest priority. 3 = lowest priority. O

Interrupt Priority Register 6

The IPR7 register controls the priority of four peripheral interrupts. Each interrupt can
have one of 4 priorities, where 0 is the highest priority.

Table 19. Interrupt Priority Register 6 (IPR6, address OxE000 E418) bit description

Bit Symbol Description Reset value
5:0 - These bits ignore writes, and read as 0. 0

7:6 IP_ADC_A Interrupt Priority. O = highest priority. 3 = lowest priority. 0

13:.8 - These bits ignore writes, and read as 0. 0

15:14 IP_RTC Interrupt Priority. O = highest priority. 3 = lowest priority. 0

21:16 - These bits ignore writes, and read as 0. 0

23:22 IP_BOD_WDT Interrupt Priority. 0 = highest priority. 3 = lowest priority. 0

29:24 - These bits ignore writes, and read as 0. 0

31:30 IP_FLASH Interrupt Priority. O = highest priority. 3 = lowest priority. 0
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Interrupt Priority Register 7

The IPR7 register controls the priority of four peripheral interrupts. Each interrupt can
have one of 4 priorities, where 0 is the highest priority.

Table 20. Interrupt Priority Register 7 (IPR7, address OXxE000 E41C) bit description

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

7:6 IP_DMA Interrupt Priority. O = highest priority. 3 = lowest priority. 0

13.8 - These bits ignore writes, and read as 0. 0

15:14 |P_ADC_B Interrupt Priority. 0 = highest priority. 3 = lowest priority. 0

21:16 - These bits ignore writes, and read as 0. 0

23:22 IP_USB_WAKEUP Interrupt Priority. O = highest priority. 3 = lowest priority. 0

29:24 - These bits ignore writes, and read as 0. 0

31:30 - Reserved. 0
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4.1 How to use this chapter

The SYSCON block is identical for all parts. USB and USB PLL related registers are
available on LPC11U6x only and are reserved on LPC11E6x. The USB PLL is only
available on the LPC11U6x.

4.2 Basic configuration

UM10732

421

4.2.2

No clock configuration is needed. The clock to the SYSCON block is always enabled.

By default, the SYSCON block is clocked by the IRC.

Set up 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 PDRUNCFG register.

Section 4.4.48 “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 4.4.12 “System PLL clock source select register”

3. Update the PLL clock source in the SYSPLLCLKUEN register.
Section 4.4.13 “System PLL clock source update register”

4. Configure the PLL M and N dividers.
Section 4.4.3 “System PLL control register”

5. Wait for the PLL to lock by monitoring the PLL lock status.

Section 4.4.4 “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, from the PLL, or
directly from the 32 kHz (32.768 kHz) oscillator.

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).
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— PLL output: You must configure the PLL to use the PLL output. See Section 4.2.1
“Set up the PLL".

— 32 kHz clock: set the source for the PLL input to the 32 kHz clock in the
SYSPLLCLKSEL register and select PLL input in the MAINCLKSEL register. The
32 kHz oscillator output must be also enabled in the RTCOSCCTRL register.

Section 4.4.16 “Main clock source select register”

2. Update the main clock source.
Section 4.4.17 “Main clock source update enable register”

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

Section 4.4.18 “System clock divider register”

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

Section 4.4.19 “System clock control register”

4.2.3 Set up the system oscillator using XTALIN and XTALOUT

To use the system oscillator, you need to enable the XTALIN and XTALOUT pins through
the IOCON registers.

1. In the IOCON block, disable the pull-up and pull-down resistors in the IOCON
registers for pins PIO2_0 and PIO2_1 and set the MODE bits to Ox1.
2. Inthe SYSOSCCTRL register, disable the BYPASS bit and select the oscillator
frequency range according to the desired oscillator output clock.
Related registers:

Table 89 “Digital/analog pin control registers (PIO2 [0:1], addresses 0x4004 40F0
(P102_0) to 0x4004 40F4 (P102 1)) hit description”

Table 29 “System oscillator control (SYSOSCCTRL, address 0x4004 8020) bit
description”

4.3 General description

UM10732

4.3.1 Clock generation

The system control block generates all clocks for the chip. Except for the USART clocks,
the SSP clocks, and the clock to configure the glitch filters of the digital 1/0 pins, the
clocks to the core and peripherals run at the same frequency. The maximum system clock
frequency is 50 MHz. See Figure 4.

Each clock divider can either disable the clock or divide the clock by values between 1
and 255. Therefore, the peripheral clocks to the SSPs, UARTSs, and IOCON can run at
frequencies different from the system clock frequency. The USB clock can be either
generated by a dedicated PLL or derived from the main clock. For low-speed USB, the
IRC with 1 % accuracy can be selected as the USB clock source. See Section 15.4.8
“USB Low-speed operation”.
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Remark: The main clock frequency is limited to 100 MHz.

CPU,
————» system control,
PMU
SYSTEM CLOCK | system clock n
— DIVIDER .
memories,
SYSAHBCLKDIV & peripheral clocks
SYSAHBCLKCTRL
(AHB clock enable)
IRC main
\l clock SSPO PERIPHERAL
CLOCK DIVIDER —> SSPO
watchdog oscillator SSPOCLKDIV
USARTO PERIPHERAL
CLOCKDIVIDER [ USARTO
MAINCLKSEL USARTOCLKDIV
RTC :
oscillator, (main clock select) SSP1 PERIPHERAL
32 kHz J CLOCK DIVIDER —> SSP1
SSP1CLKDIV
output SYSTEM PLL
system
oscillator FRACTIONAL RATE —> USART1
RTCOSCCTRL FRG CLOCK DIVIDER| | GENERATOR
(RTC osc enable) SYSPLLCLKSEL FRGCLKDIV UARTFRGMULT/ USART2
(system PLL clock select) UARTFRGDIV = USART3
—> USART4
7 IOCON CLOCK DIVIDER IOCON
IOCONCLKDIV glitch filter
IRC
system USB PLL USB 48 MHz CLOCK
oscillator DIVIDER — USB
USBCLKDIV
USBPLLCLKSEL
(USB clock select) USBCLKSEL
(USB clock select)
IRC oscillator CLKOUT PIN CLOCK
system oscillator DIVIDER > CLKOUT pin
watchdog oscillator CLKOUTDIV
CLKOUTSEL
(CLKOUT clock select)
IRC oscillator
WDT
watchdog oscillator
WDCLKSEL
(WDT clock select)
Fig 4. Clock generation

4.3.2 Power control of analog components
The system control block controls the power to the analog components such as the
oscillators and PLL, the BOD, and the temperature sensor. For details, see the following
registers:
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Section 4.4.46 “Deep-sleep mode configuration register”

Section 4.4.3 “System PLL control register”

Section 4.4.9 “Watchdog oscillator control register”

Section 4.4.8 “System oscillator control register”

Configuration of reduced power-modes

The system control block configures analog blocks that can remain running in the reduced
power modes (the BOD and the watchdog oscillator for safe operation) and enables
various interrupts to wake up the chip when the internal clocks are shut down in
Deep-sleep and Power-down modes. For details, see the following registers:

Section 4.4.48 “Power configuration register”

Section 4.4.45 “Start logic 1 interrupt wake-up enable register”

Reset and interrupt control

The peripheral reset control register in the system control register allows to assert and
release individual peripheral resets. See Table 23.

Up to eight external pin interrupts can be assigned to any digital pin except PIO2_8 to
P102_23 in the system control block (see Section 4.4.41 “Pin Interrupt Select registers 0

to 77).

4.4 Register description

Table 21. Register overview: SYSCON (base address: 0x4004 8000)

Name

SYSMEMREMAP
PRESETCTRL
SYSPLLCTRL
SYSPLLSTAT
USBPLLCTRL
USBPLLSTAT
RTCOSCCTRL
SYSOSCCTRL
WDTOSCCTRL
IRCCTRL
SYSRSTSTAT
SYSPLLCLKSEL
SYSPLLCLKUEN

USBPLLCLKSEL

UM10732

Access Address Description Reset Reset Reference
offset value value

after

boot
R/W 0x000 System memory remap 0 Table 22
R/W 0x004 Peripheral reset control 0 Table 23
R/W 0x008 System PLL control 0 Table 24
R 0x00C System PLL status 0 Table 25
R/W 0x010 USB PLL control 0 Table 26
R 0x014 USB PLL status 0 Table 27
R/W 0x01C RTC oscillator 32 kHz output control 0ox1 Table 28
R/W 0x020 System oscillator control 0x000 Table 29
R/W 0x024 Watchdog oscillator control 0 0 Table 30
R/W 0x028 IRC control 0x080 - Table 31
R/W 0x030 System reset status register 0 Table 32
R/W 0x040 System PLL clock source select 0 Table 33
R/W 0x044 System PLL clock source update 0x1 0x1 Table 34

enable

R/W 0x048 USB PLL clock source select 0 Table 35
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Table 21. Register overview: SYSCON (base address: 0x4004 8000)
Name Access Address Description Reset Reset Reference
offset value value
after
boot
USBPLLCLKUEN R/W 0x04C USB PLL clock source update enable 0 0 Table 36
MAINCLKSEL R/W 0x070 Main clock source select 0 Table 37
MAINCLKUEN R/W 0x074 Main clock source update enable 0x1 0x1 Table 38
SYSAHBCLKDIV R/W 0x078 System clock divider 0x001 Table 39
SYSAHBCLKCTRL R/W 0x080 System clock control O0x3F 0x800 Table 40
4857
SSPOCLKDIV R/W 0x094 SSPO clock divider 0 Table 41
USARTOCLKDIV R/W 0x098 USARTO clock divider 0 Table 42
SSP1CLKDIV R/W 0x09C SSP1 clock divider 0x0000 Table 43
FRGCLKDIV R/W 0x0A0 Clock divider for the common fractional 0 Table 44
baud rate generator of USARTL1,
USART2, USART3, USART4
- - 0x0AC - - -
- - 0x0BO - - -
USBCLKSEL R/W 0x0CO0 USB clock source select 0 Table 45
USBCLKUEN R/W 0x0C4 USB clock source update enable 0 0 Table 46
USBCLKDIV R/W 0x0C8 USB clock source divider 0 Table 47
CLKOUTSEL R/W O0xOEO CLKOUT clock source select 0 Table 48
CLKOUTUEN R/W OxOE4 CLKOUT clock source update enable 0 0 Table 49
CLKOUTDIV R/W OxOE8 CLKOUT clock divider 0 Table 50
UARTFRGDIV R/W 0x0FO0 USART fractional generator divider 0 Table 51
value
UARTFRGMULT R/W 0x0F4 USART fractional generator multiplier 0 Table 52
value
EXTTRACECMD R/W Ox0FC External trace buffer command register 0 Table 53
PIOPORCAPO R 0x100 POR captured PIO status 0 user Table 54
dependent
PIOPORCAP1 R 0x104 POR captured PIO status 1 user Table 55
dependent
PIOPORCAP2 R 0x108 POR captured PIO status 1 user Table 55
dependent
IOCONCLKDIV6 R/W 0x134 Peripheral clock 6 to the IOCON block  0x0000 Table 57
for programmable glitch filter 0000
IOCONCLKDIV5 R/W 0x138 Peripheral clock 5 to the IOCON block  0x0000 Table 57
for programmable glitch filter 0000
IOCONCLKDIV4 R/W 0x13C Peripheral clock 4 to the IOCON block  0x0000 Table 57
for programmable glitch filter 0000
IOCONCLKDIV3 R/W 0x140 Peripheral clock 3 to the IOCON block  0x0000 Table 57
for programmable glitch filter 0000
IOCONCLKDIV2 R/W 0x144 Peripheral clock 2 to the IOCON block  0x0000 Table 57
for programmable glitch filter 0000
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Table 21. Register overview: SYSCON (base address: 0x4004 8000)

Name

IOCONCLKDIV1

IOCONCLKDIVO

BODCTRL
SYSTCKCAL

IRQLATENCY

NMISRC
PINTSELO
PINTSEL1
PINTSEL2
PINTSEL3
PINTSEL4
PINTSEL5
PINTSEL6
PINTSEL7
USBCLKCTRL
USBCLKST
STARTERPO

STARTERP1

PDSLEEPCFG
PDAWAKECFG

PDRUNCFG
DEVICE_ID

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

R/W
R/W

R/W

Address Description

offset

0x148

0x14C

0x150
0x154

0x158 -
0x16C

0x170

0x174
0x178
0x17C
0x180
0x184
0x188
0x18C
0x190
0x194
0x198
0x19C
0x204

0x214

0x230
0x234

0x238
0x3F4

Peripheral clock 1 to the IOCON block
for programmable glitch filter

Peripheral clock 0 to the IOCON block
for programmable glitch filter

Brown-Out Detect
System tick counter calibration
Reserved

IRQ delay. Allows trade-off between
interrupt latency and determinism.

NMI Source Control

GPIO Pin Interrupt Select register 0
GPIO Pin Interrupt Select register 1
GPIO Pin Interrupt Select register 2
GPIO Pin Interrupt Select register 3
GPIO Pin Interrupt Select register 4
GPIO Pin Interrupt Select register 5
GPIO Pin Interrupt Select register 6
GPIO Pin Interrupt Select register 7
USB clock control

USB clock status

Start logic O interrupt wake-up enable
register O

Start logic 1 interrupt wake-up enable
register 1

Power-down states in deep-sleep mode

Power-down states for wake-up from
deep-sleep

Power configuration register
Device ID

Reset
value

0x0000
0000

0x0000
0000

0

0x0000
0010

0

O O O O O o o o

part
dependent

Reset Reference
value

after

boot

Table 57
Table 57

Table 58
Table 59

Table 60

Table 61
Table 62
Table 62
Table 62
Table 62
Table 62
Table 62
Table 62
Table 62
Table 63
Table 64
Table 65

Table 66

Table 67
Table 68

Table 69
Table 70

44.1

UM10732

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).
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Table 22. System memory remap (SYSMEMREMAP, address 0x4004 8000) bit description

Bit Symbol
1:0 MAP
312 -

Value Description Reset
value
System memory remap. Value 0x3 is reserved. 0x2
0x0 Boot Loader Mode. Interrupt vectors are re-mapped to
Boot ROM.
Ox1 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.
Reserved

Peripheral reset control register

This register allows software to reset specific peripherals. Writing a 0 to an assigned bit in
this register resets the specified peripheral. Writing a 1 negates the reset and allows
peripheral operation.

Remark: Before accessing the SSP and 12C peripherals, write a 1 to this register to

ensure that the reset signals to the SSP and 12C are de-asserted.

Table 23. Peripheral reset control (PRESETCTRL, address 0x4004 8004) bit description

Bit Symbol Value Description Reset
value
0 SSPO_RST_N SSPO reset control 0
0 Reset. Resets the SSPO peripheral.
Clear reset. SSPO reset de-asserted.
1 12C0_RST_N 12CO reset control 0
Reset. Resets the 12C0 peripheral.
Clear reset. 12CO0 reset de-asserted.
2 SSP1 _RST_N SSP1 reset control 0
0 Reset. Resets the SSP1 peripheral.
Clear reset. SSP1 reset de-asserted.
3 I2C1_RST_N I2C1 reset control 0
Reset. Resets the 12C1 peripheral.
Clear reset. 12C1 reset de-asserted.
4 FRG_RST_N FRG reset control 0
0 Reset. Resets the FRG peripheral.
Clear reset. FRG reset de-asserted.
5 USART1_RST_N USART1 reset control 0
Reset. Resets the USART1 peripheral.
Clear reset. USART1 reset de-asserted.
6 USART2_RST_N USART2 reset control 0

0 Reset. Resets the USART?2 peripheral.
Clear reset. USART?2 reset de-asserted.
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Table 23. Peripheral reset control (PRESETCTRL, address 0x4004 8004) bit description
Bit Symbol Value Description Reset
value
7 USART3_RST_N USARTS3 reset control 0
0 Reset. Resets the USARTS3 peripheral.
Clear reset. USART3 reset de-asserted.
8 USART4_RST_N USARTA4 reset control 0
Reset. Resets the USART4 peripheral.
Clear reset. USART4 reset de-asserted.
9 SCTO_RST_N SCTO reset control 0
0 Reset. Resets the SCTO peripheral.
Clear reset. SCTO reset de-asserted.
10 SCT1_RST_N SCT1 reset control 0

3111 -

Reset. Resets the SCT1 peripheral.
Clear reset. SCT1 reset de-asserted.
Reserved

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.

Table 24. System PLL control (SYSPLLCTRL, address 0x4004 8008) bit description
Bit Symbol  Value Description Reset
value
4:0 MSEL Feedback divider value. The division value M is the 0
programmed MSEL value + 1. 00000: Division ratio M =
1 to 11111: Division ratio M = 32
6:5 PSEL Post divider ratio P. The division ratio is 2 x P. 0
0x0 P=1
Ox1 P=2
0x2 P=4
0x3 P=8
31:7 - 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.
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Table 25. System PLL status (SYSPLLSTAT, address 0x4004 800C) bit description

Bit Symbol Value Description Reset
value
0 LOCK PLL lock status 0
0 No lock. PLL not locked
Lock. PLL locked
311 - 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.

Table 26. USB PLL control (USBPLLCTRL, address 0x4004 8010) bit description

Bit Symbol Value Description Reset
value
4:0 MSEL Feedback divider value. The division value M is the 0x000

programmed MSEL value + 1.
00000: Division ratio M = 1 to 11111: Division ratio M =

32
6:5 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
317 - 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 27. USB PLL status (USBPLLSTAT, address 0x4004 8014) bit description

Bit Symbol Value  Description Reset
value
0 LOCK PLL lock status 0x0
0 No lock. PLL not locked
Lock. PLL locked
311 - Reserved 0x00

RTC oscillator 32 kHz output control register

This register enables the 32 kHz (32.768 kHz) output of the RTC oscillator. The 32 kHz
clock can be used to create a very slow main clock by selecting the 32 kHz as the system
PLL clock and then using the PLL input as the clock source to the main clock. Do not use
the system PLL with 32 kHz clock.
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Table 28. RTC oscillator 32 kHz output control (RTCOSCCTRL, address 0x4004 801C) bit

description
Bit Symbol Value Description Reset
value
0 RTCOSCEN Enable the RTC 32 kHz output. 1
0 Disabled. 32 kHz output disabled.
Enabled. 32 kHz output enabled.
311 - Reserved -

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 69.

Table 29. System oscillator control (SYSOSCCTRL, address 0x4004 8020) bit description

Bit Symbol Value  Description Reset
value
0 BYPASS Bypass system oscillator 0x0
0 Oscillator is not bypassed.

Bypass 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 Low-power oscillator. 0x0
0 Low. 1 - 20 MHz frequency range.
High. 15 - 25 MHz frequency range.
31:2 - Reserved 0x00

Watchdog oscillator control register

This register configures the watchdog oscillator. The oscillator consists of an analog and a
digital part. The analog part contains the oscillator function and generates an analog clock
(Fclkana). With the digital part, the analog output clock (Fclkana) can be divided to the
required output clock frequency wdt_osc_clk. The analog output frequency (Fclkana) can
be adjusted with the FREQSEL bits between 600 kHz and 4.6 MHz. With the digital part
Fclkana will be divided (divider ratios = 2, 4,...,64) to wdt_osc_clk using the DIVSEL bits.

The output clock frequency of the watchdog oscillator can be calculated as
wdt_osc_clk = Fclkana/(2 x (1 + DIVSEL)) = 9.4 kHz to 2.3 MHz (nominal values).

Remark: Any setting of the FREQSEL bits will yield a Fclkana value within £40% of the
listed frequency value. The watchdog oscillator is the clock source with the lowest power
consumption. If accurate timing is required, use the IRC or system oscillator.

Remark: The frequency of the watchdog oscillator is undefined after reset. The watchdog
oscillator frequency must be programmed by writing to the WDTOSCCTRL register before
using the watchdog oscillator.
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Table 30. Watchdog oscillator control register (WDTOSCCTRL, address 0x4004 8024) bit

description
Bit Symbol Value Description Reset
value
4:0 DIVSEL Select divider for Fclkana. 0
wdt_osc_clk = Fclkana/ (2 x (1 + DIVSEL))
00000: 2 x (1 + DIVSEL) =2
00001: 2 x (1 + DIVSEL) = 4
t101111: 2 x (1 +DIVSEL) =64
8:5 FREQSEL Select watchdog oscillator analog output frequency 0x00
(Fclkana).
0x1 0.6 MHz
0x2 1.05 MHz
0x3 1.4 MHz
0x4 1.75 MHz
0x5 2.1 MHz
0x6 2.4 MHz
0x7 2.7 MHz
0x8 3.0 MHz
0x9 3.25 MHz
OxA 3.5 MHz
0xB 3.75 MHz
0xC 4.0 MHz
0xD 4.2 MHz
OxE 4.4 MHz
OxF 4.6 MHz
319 - - Reserved 0x00

4.4.10 Internal resonant crystal 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 31. Internal resonant crystal control register (IRCCTRL, address 0x4004 8028) bit

description
Bit Symbol Description Reset value
7:0 TRIM Trim value 0x80 then flash will
reprogram
31:.8 - Reserved 0x00

4.4.11 System reset status register

The SYSRSTSTAT register shows the source of the latest reset event. The bits are
cleared by writing a one to any of the bits. The POR event clears all other bits in this
register, but 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.
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Table 32. System reset status register (SYSRSTSTAT, address 0x4004 8030) bit description

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

No POR detected
POR detected

1 EXTRST Status of the external RESET pin 0

0 No reset event detected

Reset detected

2 WDT Status of the Watchdog reset 0
No WDT reset detected
WDT reset detected

3 BOD Status of the Brown-out detect reset 0
No BOD reset detected
BOD reset detected

4 SYSRST Status of the software system reset 0
No System reset detected
System reset detected

315 - Reserved -

System PLL clock source select register

This register selects the clock source for the system PLL. The output of this clock select
register can also be used as the source of the main clock without using the PLL (pll input
option in the MAINCLKSEL register).

Table 33. System PLL clock source select (SYSPLLCLKSEL, address 0x4004 8040) bit

description
Bit Symbol Value  Description Reset
value
1:0 SEL System PLL clock source 0
0x0 IRC
0x1 System oscillator. Crystal Oscillator (SYSOSC)
0x2 Reserved
0x3 32 kHz clock.Select this option when the 32 kHz clock is
the clock source for the main clock and select the pll
input in the MAINCLKSEL register. Do not use the
32 kHz clock with the PLL.
312 - Reserved -

System PLL clock source update register

This register updates the clock source of the system PLL with the new input clock after the
SYSPLLCLKSEL register has been written to. In order for the update to take effect, first
write a zero to the SYSPLLUEN register and then write a one to SYSPLLUEN.
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Table 34. System PLL clock source update enable register (SYSPLLCLKUEN, address
0x4004 8044) bit description

Bit Symbol Value Description Reset value
0 ENA Enable system PLL clock source update 1
No change

Update clock source
311 - - Reserved -

USB PLL clock source select register

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

Remark: When switching clock sources, both clocks must be running. For USB operation,
the clock source must be switched from IRC to system oscillator with both the IRC and the
system oscillator running. After the switch, the IRC can be turned off.

Table 35. USB PLL clock source select (USBPLLCLKSEL, address 0x4004 8048) bit

description
Bit Symbol Value Description Reset
value
1:0 SEL USB PLL clock source 0x00
0x0 IRC. For full-speed USB, switch the USB PLL clock
source to the system oscillator for correct USB
operation. The IRC is suitable for low-speed USB
operation only.
0x1 System oscillator
0x2 Reserved
0x3 Reserved
312 - Reserved 0x00

USB PLL clock source update enable register

This register updates the clock source of the USB PLL with the new input clock after the
USBPLLCLKSEL register has been written to. In order for the update to take effect at the
USB PLL input, first write a zero to the USBPLLUEN register and then write a one to
USBPLLUEN.

Remark: The system oscillator must be selected in the USBPLLCLKSEL register in order
to use the USB PLL, and this register must be toggled to update the USB PLL clock with
the system oscillator.

Remark: When switching clock sources, both clocks must be running before the clock
source is updated.
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Table 36. USB PLL clock source update enable register (USBPLLCLKUEN, address 0x4004
804C) bit description

Bit Symbol Value Description Reset value
0 ENA Enable USB PLL clock source update 0x0
No change

Update clock source
311 - - Reserved 0x00

Main clock source select register

This register selects the main system clock, which can be the system PLL output
(sys_pliclkout), the PLL input (to connect the 32 kHz clock to the main clock), the
watchdog oscillator, or the IRC oscillator. The main system clock clocks the core, the
peripherals, and the memories.

Table 37. Main clock source select (MAINCLKSEL, address 0x4004 8070) bit description

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

0x0 IRC Oscillator
0x1 PLL input
0x2 Watchdog oscillator
0x3 PLL output
31:2 - Reserved -

Main clock source update enable register

This register updates the clock source of the main clock with the new input clock after the
MAINCLKSEL register has been written to. In order for the update to take effect, first write
a zero to bit 0 of this register, then write a one.

Table 38. Main clock source update enable register (MAINCLKUEN, address 0x4004 8074)
bit description

Bit Symbol Value Description Reset value
0 ENA Enable main clock source update 1
No change

Update clock source
311 - - Reserved -

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.
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Table 39. System clock divider (SYSAHBCLKDIV, address 0x4004 8078) 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.
318 - Reserved -

System clock control register

The SYSAHBCLKCTRL 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-M0+, the SYSCON block, and the PMU. This clock cannot be disabled.

Table 40. System clock control (SYSAHBCLKCTRL, address 0x4004 8080) 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-MO 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
2 RAMO Enables clock for Main SRAMO. 1
Disable
Enable
3 FLASHREG Enables clock for flash register interface. 1
0 Disabled
Enabled
4 FLASHARRAY Enables clock for flash access. 1
Disabled
Enabled
5 12C0 Enables clock for 12C. 0
0 Disable
Enable
6 GPIO Enables clock for GPIO port registers. 1
Disable
Enable
7 CT16B0 Enables clock for 16-bit counter/timer 0. 0
0 Disable
Enable
8 CT16B1 Enables clock for 16-bit counter/timer 1. 0
Disable
Enable
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Table 40. System clock control (SYSAHBCLKCTRL, address 0x4004 8080) bit description

Bit Symbol Value Description Reset
value

9 CT32BO Enables clock for 32-bit counter/timer 0. 0
0 Disable
Enable

10 CT32B1 Enables clock for 32-bit counter/timer 1. 0
Disable

Enable
11 SSPO Enables clock for SSPO. 1
0 Disable
Enable
12 USARTO Enables clock for USARTO. 0
Disable
Enable
13 ADC Enables clock for ADC. 0
0 Disable
Enable
14 USB Enables clock to the USB register interface. 1
Disable
Enable
15 WWDT Enables clock for WWDT. 0
0 Disable
Enable
16 IOCON Enables clock for 1/0 configuration block. 0
Disable
Enable
17 - Reserved
18 SSP1 Enables clock for SSP1.
Disable
Enable

19 PINT Enables clock to GPIO Pin interrupt register 0
interface.

Disable
Enable

20 USART1 Enables clock to USART1 register interface. 0
0 Disable
Enable

21 USART2 Enables clock to USART?2 register interface. 0
Disable
Enable
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System clock control (SYSAHBCLKCTRL, address 0x4004 8080) bit description

Bit

22

23

24

25

26

27

28

29

30

31

Symbol Value

USART3_4

GROUPOINT

GROUPLINT

12C1

RAM1

USBSRAM

CRC

DMA

RTC

SCTO_1

Description

Enables clock to USART3 and USART4 register
interfaces.

Disable
Enable

Enables clock to GPIO GROUPO interrupt register
interface.

Disable
Enable

Enables clock to GPIO GROUPL1 interrupt register
interface.

Disable
Enable
Enables clock for I12C1.
Disable
Enable

Enables clock for SRAM1 located at 0x2000 0000
to 0x2000 0800.

Disable
Enable

Enables USB SRAM/SRAM?2 block located at
0x2000 4000 to 0x2000 4800.

Disable

Enable

Enables clock for CRC.

Disable

Enable

Enables clock for DMA.

Disable

Enable

Enables clock for RTC register interface.
Disable

Enable

Enables clock for SCTO and SCT1.
Disable

Enable

Reset
value

0

SSPO clock divider register

This register configures the SSPO peripheral clock SPI0_PCLK. SPI0_PCLK can be shut

down by setting the DIV field to zero.
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Table 41. SSPO clock divider (SSPOCLKDIV, address 0x4004 8094) bit description

Bit Symbol Description Reset
value
7:0 DIV SPI0O_PCLK clock divider values. 0
0: System clock disabled.
1: Divide by 1.
to 255: Divide by 255.
318 - Reserved -

4.4.21 USARTO clock divider register

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

Table 42. USARTO clock divider (USARTOCLKDIV, address 0x4004 8098) bit description

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

4.4.22 SSP1 clock divider register (SSP1CLKDIV)

This register configures the SSP1 peripheral clock SSP1_PCLK. The SSP1_PCLK can be
shut down by setting the DIV bits to 0x0.

Table 43. SSP1 clock divider (SSP1CLKDIV, address 0x4004 809C) bit description

Bit Symbol Description Reset
value
7.0 DIV SSP1_PCLK clock divider values 0x00
0: Disable SSP1_PCLK.
1: Divide by 1.
to 255: Divide by 255.
31:8 - Reserved 0x00

4.4.23 UART Fractional baud rate clock divider register
This register configures the clock for the fractional baud rate generator and USARTL1 to
USART4. The USART clock can be disabled by setting the DIV field to zero (this is the
default setting).

Remark: This register does not configure the clock to the USARTO peripheral. See
Table 42.
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Table 44. UART Fractional baud rate clock divider register (FRGCLKDIV, address 0x4004
80A0) 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 -

USB clock source select register (USBCLKSEL)

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 47) to obtain a 48 MHz clock.

Remark: When switching clock sources, both clocks must be running before the clock
source is updated. The default clock source for the USB controller is the USB PLL output.
For switching the clock source to the main clock, ensure that the system PLL and the USB
PLL are running to make both clock sources available for switching. The main clock must
be set to 48 MHz and configured with the main PLL and the system oscillator. After the
switch, the USB PLL can be turned off.

Table 45. USB clock source select (USBCLKSEL, address 0x4004 80CO0) bit description

Bit Symbol Value Description Reset
value
1.0 SEL USB clock source. Values 0x2 and 0x3 are 0x00
reserved.
0x0 USB PLL out
Ox1 Main clock
31:2 - Reserved 0x00

USB clock source update enable register

This register updates the clock source of the USB with the new input clock after the
USBCLKSEL register has been written to. In order for the update to take effect, first write
a zero to the USBCLKUEN register and then write a one to USBCLKUEN.

Remark: When switching clock sources, both clocks must be running before the clock
source is updated.

Table 46. USB clock source update enable register (USBCLKUEN, address 0x4004 80C4) bit

description
Bit Symbol Value Description Reset value
0 ENA Enable USB clock source update 0x0
0 No change
Update clock source

311 - - Reserved 0x00
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USB clock source divider register (USBCLKDIV)

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 47. USB clock source divider (USBCLKDIV, address 0x4004 80C8) bit description

Bit Symbol Description Reset
value
7:0 DIV USB clock divider values 0x01
0: Disable USB clock.
1: Divide by 1.
to 255: Divide by 255.
31:8 - Reserved 0x00

CLKOUT clock source select register (CLKOUTSEL)

This register selects the signal visible on the CLKOUT pin. Any oscillator or the main clock
can be selected.

To change the clock source visible on the CLKOUT pin, first enable the new clock source
with the currently selected clock source still running, change the clock source using the
SEL bit, and then remove the current clock source.

If the clock source selected on the CLKOUT pin is powered down in the PDRUNCFG or
PDSLEEPCEFG registers, this same clock source must be re-enabled before another clock
source can be selected through this register.

Table 48. CLKOUT clock source select (CLKOUTSEL, address 0x4004 80EO) bit description

Bit Symbol Value Description Reset
value
1:0 SEL CLKOUT clock source 0

0x0 IRC oscillator
0x1 Crystal oscillator (SYSOSC)
0x2 Watchdog oscillator
0x3 Main clock
31:2 - Reserved 0

CLKOUT clock source update enable register

This register updates the clock source of the CLKOUT pin with the new clock after the
CLKOUTSEL register has been written to. In order for the update to take effect at the input
of the CLKOUT pin, first write a zero to bit O of this register, then write a one.

Table 49. CLKOUT clock source update enable register (CLKOUTUEN, address 0x4004
80E4) bit description

Bit Symbol Value Description Reset value
0 ENA Enable CLKOUT clock source update 0
No change

Update clock source
311 - - Reserved -

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2016. All rights reserved.

User manual

Rev. 1.8 — 19 December 2016 49 of 611



NXP Semiconductors UM10732

UM10732

4.4.29

4.4.30

4.4.31

Chapter 4: LPC11U6x/E6x System configuration (SYSCON)

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

Table 50. CLKOUT clock divider (CLKOUTDIV, address 0x4004 80ES8) 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 -

USART fractional generator divider value register

The USART1 to USARTA4 peripherals share a common clock U_PCLK, which can be
adjusted by a fractional divider:

U_PCLK = UARTCLKDIV/(1 + MULT/DIV).
UARTCLKDIV is the USART clock configured in the FRGCLKDIV register.

The fractional portion (1 + MULT/DIV) is determined by the two USART fractional divider
registers in the SYSCON block:

1. The DIV value programmed in this register is the denominator of the divider used by
the fractional rate generator to create the fractional component of U_PCLK.

2. The MULT value of the fractional divider is programmed in the UARTFRGMULT
register. See Table 52.

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

See also:

Section 15.3.1 “Configure the USART clock and baud rate”

Section 15.7.1 “Clocking and Baud rates”

Table 51. USART fractional generator divider value register (UJARTFRGDIV, address 0x4004
80FO0) bit description

Bit Symbol Description Reset
value
7.0 DIV Denominator of the fractional divider. DIV is equal to the programmed 0
value +1. Always set to OxFF to use with the fractional baud rate
generator.
318 - Reserved -

USART fractional generator multiplier value register

The USART1 to USART4 peripherals share a common clock U_PCLK, which can be
adjusted by a fractional divider:

U_PCLK = UARTCLKDIV/(1 + MULT/DIV).
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UARTCLKDIV is the USART clock configured in the FRGCLKDIV register.

The fractional portion (1 + MULT/DIV) is determined by the two USART fractional divider
registers in the SYSCON block:

1. The DIV denominator of the fractional divider value is programmed in the
UARTFRGDIV register. See Table 51.

2. The MULT value programmed in this register is the numerator of the fractional divider
value used by the fractional rate generator to create the fractional component to the
baud rate.

See also:

Section 15.3.1 “Configure the USART clock and baud rate”

Section 15.7.1 “Clocking and Baud rates”

Table 52. USART fractional generator multiplier value register (JARTFRGMULT, address
0x4004 80F4) bit description

Bit Symbol Description Reset
value

7:0 MULT Numerator of the fractional divider. MULT is equal to the programmed 0
value.

31:8 - Reserved -

External trace buffer command register

This register works in conjunction with the MTB master register to start and stop tracing.
Also see Section 26.5.4.

Table 53. External trace buffer command register (EXTTRACECMD, address 0x4004 80FC)
bit description

Bit Symbol  Description Reset
value
0 START Trace start command. Writing a one to this bit sets the TSTART signal 0

to the MTB to HIGH and starts tracing if the TSTARTEN bit in the
MTB master register is set to one as well.

1 STOP Trace stop command. Writing a one to this bit sets the TSTOP signal 0
in the MTB to HIGH and stops tracing if the TSTOPEN bit in the MTB
master register is set to one as well.

31:2 - Reserved 0

POR captured PIO status O register

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 54. POR captured PIO status 0 (PIOPORCAPO, address 0x4004 8100) bit description

Bit Symbol Description Reset value
23:.0 PIOSTAT State of PIO0_23 through PIO0_0 at power-on reset  Implementation
dependent
31:24 - Reserved -
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POR captured PIO status 1 register

The PIOPORCAPL1 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 55. POR captured PIO status 1 (PIOPORCAP1, address 0x4004 8104) bit description

Bit Symbol Description Reset value
31.0 PIOSTAT State of PIO1_31 through PIO1_0Oat Implementation
power-on reset dependent

POR captured PIO status 2 register

The PIOPORCAP?2 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 56. POR captured PIO status 2 (PIOPORCAP2, address 0x4004 8108) bit description

Bit Symbol Description Reset value
23:0 PIOSTAT State of PIO2_23 through PIO2_0 at Implementation
power-on reset dependent

IOCON glitch filter clock divider registers 6 to 0

These registers individually configure the seven peripheral input clocks
(IOCONFILTR_PCLK) to the IOCON programmable glitch filter. The clocks can be shut
down by setting the DIV bits to 0x0.

Table 57. I0CON glitch filter clock divider registers 6 to 0 IOCONCLKDIV[6:0], address
0x4004 8134 (IOCONCLKDIV6) to 0x004 814C (IOCONFILTCLKDIVO)) 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

Brown-Out Detect register

The BOD control register selects up to four separate threshold values for sending a BOD
interrupt to the NVIC and for forced reset. Reset and interrupt threshold values listed in
Table 58 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 75.
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Table 58. Brown-Out Detect (BODCTRL, address 0x4004 8150) bit description

Bit Symbol Value Description Reset
value
1:0 BODRSTLEV BOD reset level 00
0x0 Level 0.

Ox1 Level 1.
0x2 Level 2.
0x3 Level 3.

3:2 BODINTVAL BOD interrupt level 00
0x0 Reserved.
Ox1 Reserved

0x2 Level 2.
0x3 Level 3.
4 BODRSTENA BOD reset enable 0
0 Disable reset function.
Enable reset function.
315 - Reserved 0x00

System tick counter calibration register
This register determines the value of the SYST_CALIB register (see Table 352).

Table 59. System tick counter calibration (SYSTCKCAL, address 0x4004 8154) bit

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

IRQ delay register

The IRQLATENCY register is an 8-bit register which specifies the minimum number of
cycles (0-255) permitted for the system to respond to an interrupt request. The intent of
this register is to allow the user to select a trade-off between interrupt response time and
determinism.

Setting this parameter to a very low value (e.g. zero) will guarantee the best possible
interrupt performance but will also introduce a significant degree of uncertainty and jitter.
Requiring the system to always take a larger number of cycles (whether it needs it or not)
will reduce the amount of uncertainty but may not necessarily eliminate it.

Theoretically, the ARM Cortex-MO+ core should always be able to service an interrupt
request within 15 cycles. System factors external to the cpu, however, bus latencies,
peripheral response times, etc. can increase the time required to complete a previous
instruction before an interrupt can be serviced. Therefore, accurately specifying a
minimum number of cycles that will ensure determinism will depend on the application.

The default setting for this register is 0x010.
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Table 60. IRQ delay (IRQLATENCY, address 0x4004 8170) bit description

Bit Symbol Description Reset

value
7.0 LATENCY 8-bit latency value 0x010
31:8 - Reserved -

NMI Source Control register

The NMI source selection register selects a peripheral interrupts as source for the NMI
interrupt of the ARM Cortex-MO+ core. For a list of all peripheral interrupts and their IRQ
numbers see Table 6. For a description of the NMI functionality, see ARM Cortex-M0O
technical reference manual.

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 61. NMI Source Control (NMISRC, address 0x4004 8174) bit description

Bit Symbol Description Reset
value
4.0 IRQN The IRQ number of the interrupt that acts as the Non-Maskable 0

Interrupt (NMI) if bit 31 is 1. See Table 6 for the list of interrupt
sources and their IRQ numbers.

30:5 - Reserved -
31 NMIEN Write a 1 to this bit to enable the Non-Maskable Interrupt (NMI) 0
source selected by bits 4:0.

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, as described in the ARM Cortex-MO technical reference
manual.

Pin Interrupt Select registers 0to 7
The pin interrupt select register is an input mux for the pin interrupt and allows to select
any pin (except PIO2_8 to PIO2_23) as an external interrupt. A total of eight pin interrupt
are supported. Each of the eight PINTSEL registers selects one GPIO pin from the
following pins as external pin interrupt:

* Port 0: PIOO_0 to PIO0_23 (Pin number INTPIN = 0 to 23)

* Port 1: PIO1_0 to PIO1_31 (Pin number INTPIN = 24 to 55)

¢ Port 2: PIO2_0to PIO2_7 (Pin number INTPIN = 56 to 63)

The selected pin of each PINTSEL register is connected to the corresponding pin interrupt
in the NVIC. The pin interrupt must be enabled using interrupt slots # 0 to 7 (see Table 6).

To enable each pin interrupt and configure its edge or level sensitivity, use the GPIO pin
interrupt registers (see Table 106).
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Table 62. GPIO Pin Interrupt Select registers (PINTSEL[0:7], address 0x4004 8178
(PINTSELO) to 0x4004 8194 (PINTSEL7)) bit description

Bit Symbol Value Description Reset
value
5.0 INTPIN Pin number. PIO0_0=0, ..., PIO0_23 =23, PI0O1_ 0= 0
24, ..., PIO1_31 =55, PIO2_0 =56, ..., PIO2_7 = 63.
316 - 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 15.3.1.

Table 63. USB clock control (USBCLKCTRL, address 0x4004 8198) bit description

Bit Symbol Value Description Reset
value

0 AP_CLK USB need_clock signal control 0x0
0 Hardware. Under hardware control.
Forced. Forced HIGH.

1 POL_CLK USB need_clock polarity for triggering the USB 0x0
wake-up interrupt

0 Falling edge. Falling edge of the USB need_clock
triggers the USB wake-up (default).

1 Rising edge. Rising edge of the USB need_clock
triggers the USB wake-up.

2 - Reserved. Only write 0 to this bit.
313 - Reserved 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 15.3.1.

Table 64. USB clock status (USBCLKST, address 0x4004 819C) bit description

Bit Symbol Value Description Reset
value
0 NEED_CLKST USB need_clock signal status 0x0
0 LOW
HIGH
311 - Reserved 0x00

Start logic O interrupt wake-up enable register O

The STARTERPO register enables the individual GPIO pins selected through the Pin
interrupt select registers (see Table 62) for wake-up. The pin interrupts must also be
enabled in the NVIC (interrupts O to 8 in Table 6).
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Table 65. Start logic 0 interrupt wake-up enable register 0 (STARTERPO, address 0x4004
8204) bit description

Bit Symbol Value Description Reset
value

0 PINTO Pin interrupt 0 wake-up 0
Disabled
Enabled

1 PINT1 Pin interrupt 1 wake-up 0
Disabled
Enabled

2 PINT2 Pin interrupt 2 wake-up 0
Disabled
Enabled

3 PINT3 Pin interrupt 3 wake-up 0
0 Disabled
Enabled

4 PINT4 Pin interrupt 4 wake-up 0
0 Disabled
Enabled

5 PINTS Pin interrupt 5 wake-up 0
0 Disabled
Enabled

6 PINT6 Pin interrupt 6 wake-up 0
0 Disabled
Enabled

7 PINT7 Pin interrupt 7 wake-up 0
0 Disabled
Enabled

31:8 - Reserved -

Start logic 1 interrupt wake-up enable register

This register selects which interrupts will wake the part from deep-sleep and power-down
modes. Interrupts selected by a one in these registers must be enabled in the NVIC

(Table 6).

The STARTERPL1 register enables the WWDT interrupt, the BOD interrupt, the USB
wake-up interrupt and the two GPIO group interrupts for wake-up.

Table 66. Start logic 1 interrupt wake-up enable register (STARTERP1, address 0x4004
8214) bit description

Bit Symbol Value  Description Reset
value
11:0 Reserved. -
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Start logic 1 interrupt wake-up enable register (STARTERP1, address 0x4004

8214) bit description

Bit

12

13

18:14
19

20

21

22
23

24

31:25

Symbol Value

RTCINT

WWDT_BODINT

USB_WAKEUP

GROUPOINT

GROUPL1INT

USART1_4

USART2_3

Description

RTC interrupt wake-up
Disabled
Enabled

Reset
value

0

Combined WWDT interrupt or Brown Out Detect 0

(BOD) interrupt wake-up

Disabled

Enabled

Reserved

USB need_clock signal wake-up
Disabled

Enabled

GPIO GROUPO interrupt wake-up
Disabled

Enabled

GPIO GROUPL1 interrupt wake-up
Disabled

Enabled

Reserved.

Combined USART1 and USART4 interrupt 0

wake-up
Disabled
Enabled

Combined USART2 and USART3 interrupt 0

wake-up
Disabled
Enabled
Reserved.

Deep-sleep mode configuration register

The bits in this register (BOD_PD and WDTOSC_0OD) can be programmed to control
aspects of Deep-sleep and Power-down modes. The bits are loaded into corresponding
bits of the PDRUNCFG register when Deep-sleep mode or Power-down mode is entered.

Remark: Hardware forces the analog blocks to be powered down in Deep-sleep and
Power-down modes. An exception are the exception of BOD and watchdog oscillator,
which can be configured to remain running through this register. The WDTOSC_PD value
written to the PDSLEEPCFG register is overwritten if the LOCK bit in the WWDT MOD
register (see Table 335) is set. See Section 22.4.4 for details.
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Table 67. Deep-sleep mode configuration register (PDSLEEPCFG, address 0x4004 8230) bit

description
Bit Symbol Value Description Reset
value
2.0 Reserved. Ob111
BOD_PD BOD power-down control for Deep-sleepand 1
Power-down mode
Powered down
0 Powered
5:4 - Reserved. Ob11
WDTOSC_PD Watchdog oscillator power-down control for 1
Deep-sleep and Power-down mode
Powered down
0 Powered
317 - Reserved -

Wake-up configuration register

This register controls the power configuration of the device when waking up from

Deep-sleep or Power-down mode.

Table 68. Wake-up configuration (PDAWAKECFG, address 0x4004 8234) bit description

Bit Symbol Value
0 IRCOUT_PD

0
1 IRC_PD

0
2 FLASH_PD

0
3 BOD_PD

0
4 ADC_PD

0
5 SYSOSC_PD

0
6 WDTOSC_PD

0

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

Description

IRC oscillator output wake-up configuration

Powered down
Powered

IRC oscillator power-down wake-up
configuration

Powered down

Powered

Flash wake-up configuration
Powered down

Powered

BOD wake-up configuration
Powered down

Powered

ADC wake-up configuration
Powered down

Powered

Crystal oscillator wake-up configuration
Powered down

Powered

Watchdog oscillator wake-up configuration

Powered down
Powered

Reset
value

0
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Table 68. Wake-up configuration (PDAWAKECFG, address 0x4004 8234) bit description

Bit Symbol Value Description Reset
value
7 SYSPLL_PD System PLL wake-up configuration 1
Powered down
0 Powered
8 USBPLL_PD USB PLL wake-up configuration 1
0 Powered

Powered down

9 - Reserved. Always write this bit as 0.
10 USBPAD_PD USB transceiver wake-up configuration 1
0 Powered

Powered down

11 - Reserved. This bit must be setto one in Run 1
mode.
12 - Reserved.
13 TEMPSENSE_PD Temperature sensor wake-up configuration
0 Powered

Powered down
31:14 - Reserv