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Wake-up .
Protection

11.4 Register Map.

11.5 Register Description

11.5.1
11.5.2
11.5.3
11.5.4
11.5.5
11.5.6
11.5.7
11.5.8
11.5.9
11.5.10
11.5.11
11.5.12
11.5.13
11.5.14
11.5.15
11.5.16
11.5.17
11.5.18
11.5.19
11.5.20
11.5.21
11.5.22
11.5.23
11.5.24
11.5.25
11.5.26
11.5.27

CMU_CTRL - CMU Control Reglster
CMU_HFRCOCTRL - HFRCO Control Reglster :
CMU_AUXHFRCOCTRL - AUXHFRCO Control Register
CMU_LFRCOCTRL - LFRCO Control Register .
CMU_HFXOCTRL - HFXO Control Register .
CMU_HFXOSTARTUPCTRL - HFXO Startup Control .o
CMU_HFXOSTEADYSTATECTRL - HFXO Steady State Control .
CMU_HFXOTIMEOUTCTRL - HFXO Timeout Control
CMU_LFXOCTRL - LFXO Control Register .
CMU_CALCTRL - Calibration Control Register
CMU_CALCNT - Calibration Counter Register . .
CMU_OSCENCMD - Oscillator Enable/Disable Command Reglster
CMU_CMD - Command Register .
CMU_DBGCLKSEL - Debug Trace Clock Select .
CMU_HFCLKSEL - High Frequency Clock Select Command Reglster
CMU_LFACLKSEL - Low Frequency A Clock Select Register
CMU_LFBCLKSEL - Low Frequency B Clock Select Register
CMU_LFECLKSEL - Low Frequency E Clock Select Register
CMU_STATUS - Status Register .
CMU_HFCLKSTATUS - HFCLK Status Reglster .
CMU_HFXOTRIMSTATUS - HFXO Trim Status
CMU_IF - Interrupt Flag Register
CMU_IFS - Interrupt Flag Set Register
CMU_IFC - Interrupt Flag Clear Register
CMU_IEN - Interrupt Enable Register
CMU_HFBUSCLKENO - High Frequency Bus CIock Enable Reglster O
CMU_HFPERCLKENO - High Frequency Peripheral Clock Enable Register 0
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11.5.28 CMU_HFRADIOALTCLKENO - High Frequency Alternate Radio Peripheral Clock Enable
Register 0 . . . . . 363
11.5.29 CMU_ LFACLKENO Low Frequency a CIock Enable Reglster 0 (Async Reg) . 364
11.5.30 CMU_LFBCLKENO - Low Frequency B Clock Enable Register 0 (Async Reg) . 364
11.5.31 CMU_LFECLKENO - Low Frequency E Clock Enable Register 0 (Async Reg) . 365
11.5.32 CMU_HFPRESC - High Frequency Clock Prescaler Register : . 366
11.5.33 CMU_HFCOREPRESC - High Frequency Core Clock Prescaler Reglster . 367
11.5.34 CMU_HFPERPRESC - High Frequency Peripheral Clock Prescaler Register . 367
11.5.35 CMU_HFRADIOPRESC - High Frequency Radio Peripheral Clock Prescaler Register . 368
11.5.36 CMU_HFEXPPRESC - High Frequency Export Clock Prescaler Register . 368
11.5.37 CMU_LFAPRESCO - Low Frequency a Prescaler Register 0 (Async Reg) . 369
11.5.38 CMU_LFBPRESCO - Low Frequency B Prescaler Register 0 (Async Reg) . 370
11.5.39 CMU_LFEPRESCO - Low Frequency E Prescaler Register 0 (Async Reg) . 371
11.5.40 CMU_HFRADIOALTPRESC - High Frequency Alternate Radio Peripheral Clock Prescaler
Register Ce e e . 371

11.5.41 CMU SYNCBUSY Synchronlzatlon Busy Reglster . 372
11.5.42 CMU_FREEZE - Freeze Register . . 375
11.5.43 CMU_PCNTCTRL - PCNT Control Reglster . 376
11.5.44 CMU_ADCCTRL - ADC Control Register . 377
11.5.45 CMU_ROUTEPEN - I/O Routing Pin Enable Reglster . 378
11.5.46 CMU_ROUTELOCO - I/O Routing Location Register . 379
11.5.47 CMU_ROUTELOC1 - I/O Routing Location Register . 380
11.5.48 CMU_LOCK - Configuration Lock Register . . 381

12. SMU - Security Management Unit . 382
12.1 Introduction . 382
12.2 Features . . 382
12.3 Functional Description . . 383
12.3.1 PPU - Peripheral Protection Un|t . . 383
12.3.2 Programming Model . 384
12.4 Register Map. . 385
12.5 Register Description . 386
12.5.1 SMU_IF - Interrupt Flag Reglster . 386
12.5.2 SMU_IFS - Interrupt Flag Set Register . . 386
12.5.3 SMU_IFC - Interrupt Flag Clear Register . . 387
12.5.4 SMU_IEN - Interrupt Enable Register . . 387
12.5.5 SMU_PPUCTRL - PPU Control Register . . 388
12.5.6 SMU_PPUPATDO - PPU Privilege Access Type Descrlptor 0 . 389
12.5.7 SMU_PPUPATD1 - PPU Privilege Access Type Descriptor 1 . 3N
12.5.8 SMU_PPUFS - PPU Fault Status . 393

13. RTCC - Real Time Counter and Calendar . 395
13.1 Introduction . 395
13.2 Features . . 395
13.3 Functional Description . 396
13.3.1 Counter . 397
13.3.2 Capture/Compare Channels . 401



13.3.3
13.3.4
13.3.5
13.3.6
13.3.7
13.3.8

Interrupts and PRS Output .
Energy Mode Availability .
Register Lock .
Oscillator Failure Detection .
Retention Registers

Debug Session .

13.4 Register Map.
13.5 Register Description

13.5.1
13.5.2
13.5.3
13.5.4
13.5.5
13.5.6
13.5.7
13.5.8
13.5.9
13.5.10
13.5.11
13.5.12
13.5.13
13.5.14
13.5.15
13.5.16
13.5.17
13.5.18
13.5.19
13.5.20
13.5.21

RTCC_CTRL - Control Reglster (Async Reg) .
RTCC_PRECNT - Pre-Counter Value Register (Async Reg)
RTCC_CNT - Counter Value Register (Async Reg)

RTCC_COMBCNT - Combined Pre-Counter and Counter Value Reglster .

RTCC_TIME - Time of Day Register (Async Reg) .
RTCC_DATE - Date Register (Async Reg)
RTCC_IF - RTCC Interrupt Flags
RTCC_IFS - Interrupt Flag Set Register
RTCC_IFC - Interrupt Flag Clear Register
RTCC_IEN - Interrupt Enable Register
RTCC_STATUS - Status Register .
RTCC_CMD - Command Register .
RTCC_SYNCBUSY - Synchronization Busy Reglster

RTCC_POWERDOWN - Retention RAM Power-down Register (Async Reg)

RTCC_LOCK - Configuration Lock Register (Async Reg) .
RTCC_EM4WUEN - Wake Up Enable

RTCC_CCx_CTRL - CC Channel Control Reglster (Async Reg)
RTCC_CCx_CCV - Capture/Compare Value Register (Async Reg) .
RTCC_CCx_TIME - Capture/Compare Time Register (Async Reg) .
RTCC_CCx_DATE - Capture/Compare Date Register (Async Reg)
RTCC_RETx_REG - Retention Register .

14. WDOG - Watchdog Timer

14.1 Introduction

14.2 Featu

res .

14.3 Functional Description

14.3.1
14.3.2
14.3.3
14.3.4
14.3.5
14.3.6
14.3.7
14.3.8

Clock Source

Debug Functionality

Energy Mode Handling
Register Access.

Warning Interrupt

Window Interrupt .
PRS as Watchdog Clear .
PRS Rising Edge Monitoring

14.4 Register Map.
14.5 Register Description

14.5.1
14.5.2
14.5.3

WDOG_CTRL - Control Reglster (Async Reg)
WDOG_CMD - Command Register (Async Reg)
WDOG_SYNCBUSY - Synchronization Busy Register
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14.5.4 WDOGn_PCHx _PRSCTRL - PRS Control Register (Async Reg) .

14.5.5 WDOG_IF - Watchdog Interrupt Flags .
14.5.6 WDOG_IFS - Interrupt Flag Set Register .
14.5.7 WDOG_IFC - Interrupt Flag Clear Register
14.5.8 WDOG_IEN - Interrupt Enable Register

15. PRS - Peripheral Reflex System .
15.1 Introduction
15.2 Features .

15.3 Functional Description
15.3.1 Channel Functions.
15.3.2 Producers.

15.3.3 Consumers

15.3.4 Event on PRS

15.3.5 DMA Request on PRS
15.3.6 Example .

15.4 Register Map.

15.5 Register Description .
15.5.1 PRS_SWPULSE - Software Pulse Reglster .
15.5.2 PRS_SWLEVEL - Software Level Register
15.5.3 PRS_ROUTEPEN - I/0 Routing Pin Enable Reglster
15.5.4 PRS_ROUTELOCO - I/0 Routing Location Register
15.5.5 PRS_ROUTELOCH1 - I/0 Routing Location Register
15.5.6 PRS_ROUTELOC?2 - I/0 Routing Location Register
15.5.7 PRS_CTRL - Control Register
15.5.8 PRS_DMAREQO - DMA Request 0 Reglster
15.5.9 PRS_DMAREQ1 - DMA Request 1 Register .
15.5.10 PRS_PEEK - PRS Channel Values .o
15.5.11 PRS_CHx_CTRL - Channel Control Register .

16. PCNT - Pulse Counter
16.1 Introduction
16.2 Features .

16.3 Functional Description
16.3.1 Pulse Counter Modes.
16.3.2 Hysteresis
16.3.3 Auxiliary Counter
16.3.4 Triggered Compare and Clear
16.3.5 Register Access.
16.3.6 Clock Sources .
16.3.7 Input Filter
16.3.8 Edge Polarity . .
16.3.9 PRS and PCNTn_SOIN, PCNTn S1IN Inputs.
16.3.10 Interrupts
16.3.11 Cascading Pulse Counters

16.4 Register Map.
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16.5 Register Description

16.5.1
16.5.2
16.5.3
16.5.4
16.5.5
16.5.6
16.5.7
16.5.8
16.5.9
16.5.10
16.5.11
16.5.12
16.5.13
16.5.14
16.5.15
16.5.16

PCNTn_CTRL - Control Reglster (Async Reg) .
PCNTn_CMD - Command Register (Async Reg)
PCNTn_STATUS - Status Register .

PCNTn_CNT - Counter Value Register

PCNTn_TOP - Top Value Register . .

PCNTn_TOPB - Top Value Buffer Register (Async Reg) .

PCNTnN_IF - Interrupt Flag Register .

PCNTRN_IFS - Interrupt Flag Set Register .

PCNTn_IFC - Interrupt Flag Clear Register
PCNTn_IEN - Interrupt Enable Register . .
PCNTn_ROUTELOCO - I/O Routing Location Reglster :
PCNTn_FREEZE - Freeze Register :
PCNTn_SYNCBUSY - Synchronization Busy Reglster :
PCNTn_AUXCNT - Auxiliary Counter Value Register
PCNTn_INPUT - PCNT Input Register
PCNTn_OVSCFG - Oversampling Config Reglster (Async Reg)

17. 12C - Inter-Integrated Circuit Interface.

17.1 Introduction

17.2 Features .

17.3 Functional Description

17.3.1
17.3.2
17.3.3
17.3.4
17.3.5
17.3.6
17.3.7
17.3.8
17.3.9
17.3.10
17.3.11
17.3.12
17.3.13
17.3.14
17.3.15

I2C-Bus Overview .
Enable and Reset .
Safely Disabling and Changlng Slave Conflguratlon
Clock Generation
Arbitration.
Buffers .
Master Operation
Bus States
Slave Operation
Transfer Automation .
Using 10-bit Addresses .
Error Handling .
DMA Support .
Interrupts
Wake-up.

17.4 Register Map.
17.5 Register Description

17.5.1
17.5.2
17.5.3
17.5.4
17.5.5
17.5.6
17.5.7
17.5.8

12Cn_CTRL - Control Reglster

[2Cn_CMD - Command Register

I2Cn_STATE - State Register .

I2Cn_STATUS - Status Register .

I2Cn_CLKDIV - Clock Division Register

I2Cn_SADDR - Slave Address Register .
I2Cn_SADDRMASK - Slave Address Mask Reglster .
I2Cn_RXDATA - Receive Buffer Data Register (Actionable Reads)
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17.5.9 12Cn_RXDOUBLE - Receive Buffer Double Data Register (Actionable Reads)
17.5.10 12Cn_RXDATAP - Receive Buffer Data Peek Register .

17.5.11 12Cn_RXDOUBLEP - Receive Buffer Double Data Peek Reglster
17.5.12 12Cn_TXDATA - Transmit Buffer Data Register

17.5.13 12Cn_TXDOUBLE - Transmit Buffer Double Data Reglster
17.5.14 12Cn_IF - Interrupt Flag Register

17.5.15 12Cn_IFS - Interrupt Flag Set Register

17.5.16 12Cn_IFC - Interrupt Flag Clear Register

17.5.17 12Cn_IEN - Interrupt Enable Register .

17.5.18 12Cn_ROUTEPEN - I/0O Routing Pin Enable Reglster

17.5.19 12Cn_ROUTELOCO - I/O Routing Location Register .

18. USART - Universal Synchronous Asynchronous Receiver/Transmitter
18.1 Introduction
18.2 Features .

18.3 Functional Description
18.3.1 Modes of Operation
18.3.2 Asynchronous Operation.
18.3.3 Synchronous Operation .
18.3.4 Hardware Flow Control
18.3.5 Debug Halt . :
18.3.6 PRS-triggered Transm|SS|ons .
18.3.7 PRS RX Input .
18.3.8 PRS CLK Input.
18.3.9 DMA Support
18.3.10 Timer .
18.3.11 Interrupts
18.3.12 IrDA Modulator/ Demodulator

18.4 Register Map.

18.5 Register Description .
18.5.1 USARTn_CTRL - Control Reglster . :
18.5.2 USARTn_FRAME - USART Frame Format Reglster .
18.5.3 USARTN_TRIGCTRL - USART Trigger Control Register .
18.5.4 USARTn_CMD - Command Register
18.5.5 USARTNn_STATUS - USART Status Register
18.5.6 USARTN_CLKDIV - Clock Control Register .
18.5.7 USARTn_RXDATAX - RX Buffer Data Extended Reglster (Actlonable Reads)
18.5.8 USARTN_RXDATA - RX Buffer Data Register (Actionable Reads) :
18.5.9 USARTNn_RXDOUBLEX - RX Buffer Double Data Extended Register (Actlonable Reads)
18.5.10 USARTn_RXDOUBLE - RX FIFO Double Data Register (Actionable Reads)
18.5.11 USARTn_RXDATAXP - RX Buffer Data Extended Peek Register
18.5.12 USARTn_RXDOUBLEXP - RX Buffer Double Data Extended Peek Reglster
18.5.13 USARTNn_TXDATAX - TX Buffer Data Extended Register .
18.5.14 USARTNn_TXDATA - TX Buffer Data Register .
18.5.15 USARTn_TXDOUBLEX - TX Buffer Double Data Extended Reglster
18.5.16 USARTn_TXDOUBLE - TX Buffer Double Data Register
18.5.17 USARTN_IF - Interrupt Flag Register .
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18.5.18 USARTN_IFS - Interrupt Flag Set Register .

18.5.19 USARTN_IFC - Interrupt Flag Clear Register

18.5.20 USARTN_IEN - Interrupt Enable Register

18.5.21 USARTN_IRCTRL - IrDA Control Register .

18.5.22 USARTN_INPUT - USART Input Register

18.5.23 USARTN_I2SCTRL - I12S Control Register .

18.5.24 USARTN_TIMING - Timing Register

18.5.25 USARTN_CTRLX - Control Register Extended . .
18.5.26 USARTn_TIMECMPO - Used to Generate Interrupts and Varlous Delays :
18.5.27 USARTN_TIMECMP1 - Used to Generate Interrupts and Various Delays .
18.5.28 USARTNn_TIMECMP?2 - Used to Generate Interrupts and Various Delays .
18.5.29 USARTNn_ROUTEPEN - I/O Routing Pin Enable Register .

18.5.30 USARTn_ROUTELOCO - I/0 Routing Location Register

18.5.31 USARTn_ROUTELOC1 - I/0 Routing Location Register

19. LEUART - Low Energy Universal Asynchronous Receiver/Transmitter
19.1 Introduction
19.2 Features .

19.3 Functional Description
19.3.1 Frame Format
19.3.2 Clock Source
19.3.3 Clock Generation
19.3.4 Data Transmission .
19.3.5 Data Reception .
19.3.6 Loopback . . .
19.3.7 Half Duplex Communlcatlon
19.3.8 Transmission Delay
19.3.9 PRS RX Input .
19.3.10 DMA Support .
19.3.11 Pulse Generator/ Pulse Extender
19.3.12 Register Access .

19.4 Register Map.

19.5 Register Description
19.5.1 LEUARTn_CTRL - Control Reg|ster (Async Reg)
19.5.2 LEUARTNn_CMD - Command Register (Async Reg)
19.5.3 LEUARTN_STATUS - Status Register .
19.5.4 LEUARTNn_CLKDIV - Clock Control Register (Async Reg)
19.5.5 LEUARTn_STARTFRAME - Start Frame Register (Async Reg)
19.5.6 LEUARTN_SIGFRAME - Signal Frame Register (Async Reg) .

19.5.7 LEUARTNn_RXDATAX - Receive Buffer Data Extended Register (Actlonable Reads)

19.5.8 LEUARTNn_RXDATA - Receive Buffer Data Register (Actionable Reads)
19.5.9 LEUARTNn_RXDATAXP - Receive Buffer Data Extended Peek Register
19.5.10 LEUARTNn_TXDATAX - Transmit Buffer Data Extended Register (Async Reg)
19.5.11 LEUARTNn_TXDATA - Transmit Buffer Data Register (Async Reg)

19.5.12 LEUARTN_IF - Interrupt Flag Register

19.5.13 LEUARTN_IFS - Interrupt Flag Set Register

19.5.14 LEUARTN_IFC - Interrupt Flag Clear Register .
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19.5.15
19.5.16
19.5.17
19.5.18
19.5.19
19.5.20
19.5.21

LEUARTN_IEN - Interrupt Enable Register .
LEUARTNn_PULSECTRL - Pulse Control Register (Async Reg)
LEUARTNn_FREEZE - Freeze Register .
LEUARTN_SYNCBUSY - Synchronization Busy Reglster .
LEUARTNn_ROUTEPEN - I/O Routing Pin Enable Register
LEUARTNn_ROUTELOCO - I/O Routing Location Register .
LEUARTN_INPUT - LEUART Input Register

20. TIMER/WTIMER - Timer/Counter.
20.1 Introduction
20.2 Features .

20.3 Functional Description
20.3.1 Counter Modes .
20.3.2 Compare/Capture Channels
20.3.3 Dead-Time Insertion Unit.
20.3.4 Debug Mode. .
20.3.5 Interrupts, DMA and PRS Output
20.3.6 GPIO Input/Output .

20.4 Register Map.
20.5 Register Description

20.5.1
20.5.2
20.5.3
20.54
20.5.5
20.5.6
20.5.7
20.5.8
20.5.9
20.5.10
20.5.11
20.5.12
20.5.13
20.5.14
20.5.15
20.5.16
20.5.17
20.5.18
20.5.19
20.5.20
20.5.21
20.5.22
20.5.23
20.5.24
20.5.25

21. LETIMER -

TIMERNn_CTRL - Control Reglster

TIMERN_CMD - Command Register

TIMERN_STATUS - Status Register

TIMERN_IF - Interrupt Flag Register

TIMERN_IFS - Interrupt Flag Set Register

TIMERN_IFC - Interrupt Flag Clear Register .

TIMERN_IEN - Interrupt Enable Register .

TIMERN_TOP - Counter Top Value Register . .

TIMERNn_TOPB - Counter Top Value Buffer Register .
TIMERNn_CNT - Counter Value Register .
TIMERNn_LOCK - TIMER Configuration Lock Reglster
TIMERn_ROUTEPEN - I/0 Routing Pin Enable Register
TIMERn_ROUTELOCO - I/0O Routing Location Register
TIMERn_ROUTELOC?2 - I/0 Routing Location Register
TIMERn_CCx_CTRL - CC Channel Control Register

TIMERNn_CCx_CCYV - CC Channel Value Register (Actionable Reads)

TIMERn_CCx_CCVP - CC Channel Value Peek Register .
TIMERn_CCx_CCVB - CC Channel Buffer Register .
TIMERn_DTCTRL - DTI Control Register
TIMERn_DTTIME - DTI Time Control Register
TIMERn_DTFC - DTI Fault Configuration Register
TIMERn_DTOGEN - DTI Output Generation Enable Reglster
TIMERN_DTFAULT - DTI Fault Register .
TIMERN_DTFAULTC - DTI Fault Clear Register
TIMERn_DTLOCK - DTI Configuration Lock Register

Low Energy Timer.

21.1 Introduction
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21.2 Featu

res .

21.3 Functional Description

21.31
21.3.2
21.3.3
2134
21.3.5
21.3.6
21.3.7

Timer

Compare Reglsters

Top Value . .
Underflow Output Actlon
PRS Output .
Examples .

Register Access.

21.4 Register Map.
21.5 Register Description

21.51
21.5.2
21.56.3
2154
21.5.5
21.5.6
21.5.7
21.5.8
21.5.9
21.5.10
21.5.11
21.5.12
21.5.13
21.5.14
21.5.15
21.5.16

LETIMERn_CTRL - Control Reglster (Async Reg)
LETIMERNn_CMD - Command Register
LETIMERN_STATUS - Status Register .
LETIMERN_CNT - Counter Value Register

LETIMERNn_COMPO - Compare Value Register 0 (Async Reg)

LETIMERn_COMP1 - Compare Value Register 1 (Async Reg)
LETIMERN_REPO - Repeat Counter Register 0 (Async Reg)
LETIMERNn_REP1 - Repeat Counter Register 1 (Async Reg)
LETIMERN_IF - Interrupt Flag Register
LETIMERN_IFS - Interrupt Flag Set Register
LETIMERN_IFC - Interrupt Flag Clear Register
LETIMERN_IEN - Interrupt Enable Register .
LETIMERNn_SYNCBUSY - Synchronization Busy Reglster
LETIMERn_ROUTEPEN - I/0 Routing Pin Enable Register
LETIMERn_ROUTELOCO - I/0O Routing Location Register
LETIMERNn_PRSSEL - PRS Input Select Register

22. CRYOTIMER - Ultra Low Energy Timer/Counter .
22.1 Introduction
22.2 Features .

22.3 Functional Description

22.31
22.3.2
22.3.3
2234

Block Diagram .
Operation .

Debug Mode .

Energy Mode Avallablllty

22.4 Register Map.
22.5 Register Description

22.51
22.5.2
22.5.3
2254
22.5.5
22.5.6
22.5.7
22.5.8

CRYOTIMER_CTRL - Control Reglster
CRYOTIMER_PERIODSEL - Interrupt Duration
CRYOTIMER_CNT - Counter Value .
CRYOTIMER_EM4WUEN - Wake Up Enable
CRYOTIMER _IF - Interrupt Flag Register .
CRYOTIMER_IFS - Interrupt Flag Set Register . .
CRYOTIMER_IFC - Interrupt Flag Clear Register .
CRYOTIMER_IEN - Interrupt Enable Register
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23. VDAC - Di

gital to Analog Converter

23.1 Introduction

23.2 Featu

res .

23.3 Functional Description
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23.3.12
23.3.13
23.3.14
23.3.15
23.3.16
23.3.17
23.3.18
23.3.19
23.3.20

Power Supply
I/0O Pin Considerations
Enabling and Disabling a Channel
Conversions .
Reference Selection
Warmup Time and Initial ConverS|on
Analog Output
Output Mode.
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29.3.4 DMA Usage .
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