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The EFR32xG25 SoC is an ideal solution for sub-GHz Wi-SUN applications for metering,
lighting, and distribution automation. KEY FEATURES

The high-performance sub-GHz radio provides long range and is not susceptible to 2.4
GHz interference from technologies like Wi-Fi.

32-bit ARM® Cortex®-M33 core with 97.5
MHz maximum operating frequency

Up to 1920 kB of flash and 512 kB of RAM
Wi-SUN Multi-rate OFDM, FSK, and O-

The single die, multi-core solution, provides industry leading security, high throughput,
and an integrated power amplifier to enable the next level of secure connectivity for loT

devices. QPSK modulations
* Integrated PA with up to 16 dBm (Sub-
EFR32xG25 applications include: GHz) TX power

Robust peripheral set and up to 37 GPIO
Operation up to 125 °C

* Smart Electric Metering
« Street Lighting

+ Distribution automation
* Industrial applications
+ Municipal infrastructure
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PRS_CONSUMER_LETIMERO_STOP - STOP Consumer Register .
PRS_CONSUMER_MODEM_DIN - DIN Consumer Register
PRS_CONSUMER_PCNTO_SOIN - SOIN Consumer Register .
PRS_CONSUMER_PCNTO_S1IN - S1IN Consumer Register .
PRS_CONSUMER_RAC_CLR - CLR Consumer Register
PRS_CONSUMER_RAC_CTIINO - CTl Consumer Register
PRS_CONSUMER_RAC_CTIIN1 - CTI Consumer Register
PRS_CONSUMER_RAC_CTIIN2 - CTI Consumer Register
PRS_CONSUMER_RAC_CTIIN3 - CTI Consumer Register
PRS_CONSUMER_RAC_FORCETX - FORCETX Consumer Reglster
PRS_CONSUMER_RAC_RXDIS - RXDIS Consumer Register
PRS_CONSUMER_RAC_RXEN - RXEN Consumer Register .
PRS_CONSUMER_RAC_TXEN - TXEN Consumer Register

PRS_CONSUMER_SETAMPER_TAMPERSRC26 - TAMPERSRC26 Consumer Reglster
PRS_CONSUMER_SETAMPER_TAMPERSRC27 - TAMPERSRC27 Consumer Register
PRS_CONSUMER_SETAMPER_TAMPERSRC28 - TAMPERSRC28 Consumer Register
PRS_CONSUMER_SETAMPER_TAMPERSRC29 - TAMPERSRC29 Consumer Register
PRS_CONSUMER_SETAMPER_TAMPERSRC30 - TAMPERSRC30 Consumer Register
PRS_CONSUMER_SETAMPER_TAMPERSRC31 - TAMPERSRC31 Consumer Register

PRS_CONSUMER_SYSRTCO_INO - INO Consumer Register .
PRS_CONSUMER_SYSRTCO_IN1 - IN1 Consumer Register .
PRS_CONSUMER_HFXO0_OSCREQ - OSCREQ Consumer Reglster
PRS_CONSUMER_HFXOO0_TIMEOUT - TIMEOUT Consumer Register
PRS_CONSUMER_CORE_CTIINO - CTI Consumer Register .
PRS_CONSUMER_CORE_CTIIN1 - CTI Consumer Register .
PRS_CONSUMER_CORE_CTIINZ - CTI Consumer Register .
PRS_CONSUMER_CORE_CTIIN3 - CTI Consumer Register .
PRS_CONSUMER_CORE_M33RXEV - M33 Consumer Register
PRS_CONSUMER_TIMERO_CCO - CCO Consumer Register .
PRS_CONSUMER_TIMERO_CC1 - CC1 Consumer Register .
PRS_CONSUMER_TIMERO_CC2 - CC2 Consumer Register .
PRS_CONSUMER_TIMERO_DTI - DTI Consumer Register
PRS_CONSUMER_TIMERO_DTIFS1 - DTI Consumer Register
PRS_CONSUMER_TIMERO_DTIFS2 - DTI Consumer Register
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14.5.71
14.5.72
14.5.73
14.5.74
14.5.75
14.5.76
14.5.77
14.5.78
14.5.79
14.5.80
14.5.81
14.5.82
14.5.83
14.5.84
14.5.85
14.5.86
14.5.87
14.5.88
14.5.89
14.5.90
14.5.91
14.5.92
14.5.93
14.5.94
14.5.95
14.5.96
14.5.97
14.5.98
14.5.99
14.5.100
14.5.101
14.5.102
14.5.103
14.5.104
14.5.105
14.5.106
14.5.107
14.5.108
14.5.109
14.5.110
14.5.111
14.5.112
14.5.113
14.5.114
14.5.115
14.5.116
14.5.117
14.5.118

PRS_CONSUMER_TIMER1_CCO0 - CCO Consumer Register .
PRS_CONSUMER_TIMER1_CC1 - CC1 Consumer Register .
PRS_CONSUMER_TIMER1_CC2 - CC2 Consumer Register .
PRS_CONSUMER_TIMER1_DTI - DTI Consumer Register
PRS_CONSUMER_TIMER1_DTIFS1 - DTI Consumer Register
PRS_CONSUMER_TIMER1_DTIFS2 - DTI Consumer Register
PRS_CONSUMER_TIMER2_CCO - CCO Consumer Register .
PRS_CONSUMER_TIMER2_CC1 - CC1 Consumer Register .
PRS_CONSUMER_TIMER2_CC2 - CC2 Consumer Register .
PRS_CONSUMER_TIMER2_DTI - DTI Consumer Register
PRS_CONSUMER_TIMER2_DTIFS1 - DTI Consumer Register
PRS_CONSUMER_TIMER2_DTIFS2 - DTI Consumer Register
PRS_CONSUMER_TIMER3_CCO - CCO Consumer Register .
PRS_CONSUMER_TIMER3_CC1 - CC1 Consumer Register .
PRS_CONSUMER_TIMER3_CC2 - CC2 Consumer Register .
PRS_CONSUMER_TIMER3_DTI - DTI Consumer Register
PRS_CONSUMER_TIMER3_DTIFS1 - DTI Consumer Register
PRS_CONSUMER_TIMER3_DTIFS2 - DTI Consumer Register
PRS_CONSUMER_TIMER4_CCO - CCO Consumer Register .
PRS_CONSUMER_TIMER4_CC1 - CC1 Consumer Register .
PRS_CONSUMER_TIMER4_CC2 - CC2 Consumer Register .
PRS_CONSUMER_TIMER4_DTI - DTI Consumer Register
PRS_CONSUMER_TIMER4_DTIFS1 - DTI Consumer Register
PRS_CONSUMER_TIMER4_DTIFS2 - DTI Consumer Register
PRS_CONSUMER_TIMERS5_CCO - CCO Consumer Register .
PRS_CONSUMER_TIMER5_CC1 - CC1 Consumer Register .
PRS_CONSUMER_TIMER5_CC2 - CC2 Consumer Register .
PRS_CONSUMER_TIMERS_DTI - DTI Consumer Register
PRS_CONSUMER_TIMERS_DTIFS1 - DTI Consumer Register
PRS_CONSUMER_TIMERS_DTIFS2 - DTl Consumer Register
PRS_CONSUMER_TIMERG6_CCO - CCO Consumer Register
PRS_CONSUMER_TIMER6_CC1 - CC1 Consumer Register
PRS_CONSUMER_TIMER6_CC2 - CC2 Consumer Register
PRS_CONSUMER_TIMERG6_DTI - DTI Consumer Register
PRS_CONSUMER_TIMER6_DTIFS1 - DTI Consumer Register
PRS_CONSUMER_TIMERG_DTIFS2 - DTI Consumer Register
PRS_CONSUMER_TIMER7_CCO - CCO Consumer Register
PRS_CONSUMER_TIMER7_CC1 - CC1 Consumer Register
PRS_CONSUMER_TIMER7_CC2 - CC2 Consumer Register
PRS_CONSUMER_TIMER7_DTI - DTI Consumer Register
PRS_CONSUMER_TIMER7_DTIFS1 - DTl Consumer Register
PRS_CONSUMER_TIMER7_DTIFS2 - DTI Consumer Register

PRS_CONSUMER_VDACO_ASYNCTRIGCHO - ASYNCTRIG Consumer Reglster

PRS_CONSUMER_VDACO_ASYNCTRIGCH1 - ASYNCTRIG Consumer Register
PRS_CONSUMER_VDACO_SYNCTRIGCHO - SYNCTRIG Consumer Register
PRS_CONSUMER_VDACO_SYNCTRIGCH1 - SYNCTRIG Consumer Register
PRS_CONSUMER_WDOGO0_SRCO - SRCO Consumer Register
PRS_CONSUMER_WDOGO0_SRC1 - SRC1 Consumer Register
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14.5.119 PRS_CONSUMER_WDOG1_SRCO0 - SRCO0 Consumer Register
14.5.120 PRS_CONSUMER_WDOG1_SRC1 - SRC1 Consumer Register

15. GPCRC - General Purpose Cyclic Redundancy Check
15.1 Introduction.
15.2 Features

15.3 Functional Description
15.3.1 Polynomial Specification .
15.3.2 Input and Output Specification .
15.3.3 Initialization
15.3.4 DMA Usage .
15.3.5 Byte-Level Bit Reversal and Byte Reorderlng

15.4 GPCRC Register Map

15.5 GPCRC Register Description. .
15.5.1 GPCRC_IPVERSION - IP Version ID
15.5.2 GPCRC_EN - CRC Enable .
15.5.3 GPCRC_CTRL - Control Register.
15.5.4 GPCRC_CMD - Command Register .
15.5.5 GPCRC_INIT - CRC Init Value . .
15.5.6 GPCRC_POLY - CRC Polynomial Value
15.5.7 GPCRC_INPUTDATA - Input 32-Bit Data Reglster
15.5.8 GPCRC_INPUTDATAHWORD - Input 16-Bit Data Register
15.5.9 GPCRC_INPUTDATABYTE - Input 8-Bit Data Register
15.5.10 GPCRC_DATA - CRC Data Register . .
15.5.11 GPCRC_DATAREYV - CRC Data Reverse Reglster .
15.5.12 GPCRC_DATABYTEREYV - CRC Data Byte Reverse Reglster.

16. SYSRTC - System RTC
16.1 Introduction.
16.2 Features

16.3 Functional Description
16.3.1 Interrupts and Wake Events
16.3.2 Counter
16.3.3 Compare Events
16.3.4 Capture Events . .
16.3.5 SYSRTC Behavior on SWRST/DlsabIement/STOP .
16.3.6 Debug Functionality

16.4 SYSRTC Register Map .

16.5 SYSRTC Register Description

16.5.1 SYSRTC_IPVERSION - IP VERSION

16.5.2 SYSRTC_EN - Module Enable Register
16.5.3 SYSRTC_SWRST - Software Reset Register .
16.5.4 SYSRTC_CFG - Configuration Register
16.5.5 SYSRTC_CMD - Command Register

16.5.6 SYSRTC_STATUS - Status Register

16.5.7 SYSRTC_CNT - Counter Value Register
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16.5.8 SYSRTC_SYNCBUSY - Synchronization Busy Register
16.5.9 SYSRTC_LOCK - Configuration Lock Register

16.5.10
16.5.11
16.5.12
16.5.13
16.5.14
16.5.15
16.5.16

17. BURTC

SYSRTC_GRPO_IF - Group Interrupt Flags .
SYSRTC_GRPO_IEN - Group Interrupt Enables
SYSRTC_GRPO_CTRL - Group Control Register
SYSRTC_GRPO_CMPOVALUE - Compare 0 Value Reglster
SYSRTC_GRPO_CMP1VALUE - Compare 1 Value Register
SYSRTC_GRPO_CAPOVALUE - Capture 0 Value Register.

SYSRTC_GRPO_SYNCBUSY - Synchronization Busy Register

- Back-Up Real Time Counter .

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

Clock Selection .

Configuration

Debug Features and Descrlptlon
Counter

Compare Channel

Interrupts

Register Lock

17.4 BURTC Register Map
17.5 BURTC 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
17.5.9
17.5.10

BURTC_IPVERSION - IP Version ID
BURTC_EN - Module Enable Register
BURTC_CFG - Configuration Register
BURTC_CMD - Command Register
BURTC_STATUS - Status Register

BURTC_IF - Interrupt Flag Register

BURTC_IEN - Interrupt Enable Register
BURTC_PRECNT - Pre-Counter Value Register .
BURTC_CNT - Counter Value Register .

BURTC_EM4WUEN - EM4 Wakeup Request Enable Reglster

17.5.11 BURTC_SYNCBUSY - Synchronization Busy Register
17.5.12 BURTC_LOCK - Configuration Lock Register
17.5.13 BURTC_COMP - Compare Value Register

18. BURAM - Backup RAM

18.1 Introduction.

18.2 Functional Description
18.3 BURAM Register Map
18.4 BURAM Register Description.

18.4.1

BURAM_RETx_REG - Retention Reglster .

19. LETIMER - Low Energy Timer.
19.1 Introduction.
19.2 Features
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19.3 Functional Description
19.3.1 Internal Overview .
19.3.2 Free Running Mode
19.3.3 One-shot Mode .
19.3.4 Buffered Mode
19.3.5 Double Mode

19.4 Clock Frequency .

19.5 PRS Input Triggers

19.6 Debug

19.7 Output Action

19.8 PRS Output

19.9 Interrupts

19.10 Using the LETIMER in EM3 .
19.11 Register Access.

19.12 Programmer's Model

19.12.1
19.12.2
19.12.3
19.12.4
19.12.5
19.12.6

19.13 LET

19.14 LET
19.14.1
19.14.2
19.14.3
19.14.4
19.14.5
19.14.6
19.14.7
19.14.8
19.14.9
19.14.10
19.14.11
19.14.12
19.14.13
19.14.14
19.14.15
19.14.16
19.14.17
19.14.18

Free Running Mode .

One Shot Mode

DOUBLE Mode

BUFFERED Mode
Continuous Output Generatlon
PWM Output

IMER Register Map

IMER Register Description.

LETIMER_IPVERSION - IP Version

LETIMER_EN - Module En : :

LETIMER_SWRST - Software Reset Reglster

LETIMER_CTRL - Control Register.

LETIMER_CMD - Command Register .

LETIMER_STATUS - Status Register .

LETIMER_CNT - Counter Value Register.

LETIMER_COMPO - Compare Value Register 0

LETIMER_COMP1 - Compare Value Register 1
LETIMER_TOP - Counter TOP Value Register
LETIMER_TOPBUFF - Buffered Counter TOP Value
LETIMER_REPO - Repeat Counter Register 0.
LETIMER_REP1 - Repeat Counter Register 1.
LETIMER _IF - Interrupt Flag Register
LETIMER_IEN - Interrupt Enable Register
LETIMER_LOCK - Configuration Lock Register .
LETIMER_SYNCBUSY - Synchronization Busy Register

LETIMER _PRSMODE - PRS Input Mode Select Register .

20. TIMER - Timer/Counter
20.1 Introduction.
20.2 Features
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20.3 Functional Description

20.3.1
20.3.2
20.3.3
20.34
20.3.5
20.3.6
20.3.7

Register Access.

Counter Modes . .
Compare/Capture Channels
Dead-Time Insertion Unit

Debug Mode . .
Interrupts, DMA and PRS Output .
GPIO Input/Output .

20.4 TIMER Register Map
20.5 TIMER 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
20.5.26

21. EUSART - Universal Synchronous Asynchronous Receiver/Transmitter .

TIMER_IPVERSION - IP Version ID .

TIMER_CFG - Configuration Register

TIMER_CTRL - Control Register

TIMER_CMD - Command Register

TIMER_STATUS - Status Register

TIMER_IF - Interrupt Flag Register

TIMER_IEN - Interrupt Enable Register .

TIMER_TOP - Counter Top Value Register

TIMER_TOPB - Counter Top Value Buffer Register.
TIMER_CNT - Counter Value Register .
TIMER_LOCK - TIMER Configuration Lock Reglster .
TIMER_EN - Module En
TIMER_CCx_CFG - CC Channel Conflguratlon Reglster
TIMER_CCx_CTRL - CC Channel Control Register
TIMER_CCx_OC - OC Channel Value Register
TIMER_CCx_OCB - OC Channel Value Buffer Register .
TIMER_CCx_ICF - IC Channel Value Register . .
TIMER_CCx_ICOF - IC Channel Value Overflow Reglster
TIMER_DTCFG - DTI Configuration Register
TIMER_DTTIMECFG - DTI Time Configuration Reglster
TIMER_DTFCFG - DTI Fault Configuration Register
TIMER_DTCTRL - DTI Control Register
TIMER_DTOGEN - DTI Output Generation Enable Reglster
TIMER_DTFAULT - DTI Fault Register .
TIMER_DTFAULTC - DTI Fault Clear Register .
TIMER_DTLOCK - DTI Configuration Lock Register

21.1 Introduction.

21.2 Features

21.3 Functional Description

21.3.1
21.3.2
21.3.3
21.3.4
21.3.5
21.3.6

Modes of Operation
Asynchronous Operation
Synchronous Operation
Debug Halt

PRS-triggered Transmlssmns
PRS RX Input
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21.3.7 PRS CLK Input .
21.3.8 DMA Support

21.4 EUSART Register Map .

21.5 EUSART Register Description
21.5.1 EUSART_IPVERSION - IP Version ID
21.5.2 EUSART_EN - Enable Register .
21.5.3 EUSART_CFGO - Configuration 0 Reglster
21.5.4 EUSART_CFG1 - Configuration 1 Register
21.5.5 EUSART_CFG2 - Configuration 2 Register
21.5.6 EUSART_FRAMECFG - Frame Format Register .
21.5.7 EUSART_DTXDATCFG - Default TX DATA Register
21.5.8 EUSART_IRHFCFG - HF IrDA Mod Config Register
21.5.9 EUSART_IRLFCFG - LF IrDA Pulse Config Register
21.5.10 EUSART_TIMINGCFG - Timing Register .
21.5.11 EUSART_STARTFRAMECFG - Start Frame Reglster
21.5.12 EUSART_SIGFRAMECFG - Signal Frame Register
21.5.13 EUSART_CLKDIV - Clock Divider Register
21.5.14 EUSART_TRIGCTRL - Trigger Control Register
21.5.15 EUSART_CMD - Command Register
21.5.16 EUSART_RXDATA - RX Data Register .
21.5.17 EUSART_RXDATAP - RX Data Peek Register .
21.5.18 EUSART_TXDATA - TX Data Register
21.5.19 EUSART_STATUS - Status Register
21.5.20 EUSART_IF - Interrupt Flag Register
21.5.21 EUSART_IEN - Interrupt Enable Register

21.5.22 EUSART_SYNCBUSY - Synchronization Busy Reglster.

21.5.23 EUSART_DALICFG - DALI Config Register .
22. 12C - Inter-Integrated Circuit Interface .

22.1 Introduction.
22.2 Features

22.3 Functional Description
22.3.1 12C-Bus Overview
22.3.2 Enable and Reset
22.3.3 Pin Configuration .
22.3.4 Safely Disabling and Changlng FoIIower Conflguratlon.
22.3.5 Clock Generation
22.3.6 Arbitration .
22.3.7 Buffers . :
22.3.8 Leader Operation
22.3.9 Bus States .
22.3.10 Follower Operation
22.3.11 Transfer Automation .
22.3.12 Using 10-bit Addresses .
22.3.13 Error Handling .
22.3.14 DMA Support
22.3.15 Interrupts
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22.3.16
224 12C

22.5 12C
22.51
22.5.2
22.5.3
22.54
22.5.5
22.5.6
22.5.7
22.5.8
22.5.9
22.510
22.5.11
22.512
22.513
22.5.14
22.5.15
22.5.16
22.517

Wake-up .
Register Map.

Register Description

I2C_IPVERSION - IP VERSION Reglster

I2C_EN - Enable Register

I2C_CTRL - Control Register

I2C_CMD - Command Register

I2C_STATE - State Register

I2C_STATUS - Status Register

12C_CLKDIV - Clock Division Register

12C_SADDR - Follower Address Register .

12C_SADDRMASK - Follower Address Mask Reglster .
I2C_RXDATA - Receive Buffer Data Register .
I2C_RXDOUBLE - Receive Buffer Double Data Reglster
I2C_RXDATAP - Receive Buffer Data Peek Register .

12C_RXDOUBLEP - Receive Buffer Double Data Peek Register

I2C_TXDATA - Transmit Buffer Data Register
[2C_TXDOUBLE - Transmit Buffer Double Data Reglster
I2C_IF - Interrupt Flag Register

[2C_IEN - Interrupt Enable Register

23. IADC - Incremental Analog to Digital Converter
23.1 Introduction.
23.2 Features

23.3 Functional Description

23.3.1
23.3.2
23.3.3
23.34
23.3.5
23.3.6
23.3.7
23.3.8
23.3.9

Register Access.

Clocking

Conversion Timing . .o
Reference Selection and Analog Galn
Input and Configuration Selection .
Gain and Offset Correction

Output Data FIFOs.

Window Compare

Interrupts

23.4 IADC Register Map
23.5 |ADC Register Description.

23.5.1
23.5.2
23.5.3
23.54
23.5.5
23.5.6
23.5.7
23.5.8
23.5.9
23.5.10
23.5.11

IADC_IPVERSION - IPVERSION

IADC_EN - Enable . .

IADC_CTRL - Control .

IADC_CMD - Command .

IADC_TIMER - Timer .

IADC_STATUS - Status

IADC_MASKREQ - Mask Request

IADC_STMASK - Scan Table Mask : .
IADC_CMPTHR - Digital Window Comparator Threshold .
IADC_IF - Interrupt Flags

IADC_IEN - Interrupt Enable
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23.5.12
23.5.13
23.5.14
23.5.15
23.5.16
23.5.17
23.5.18
23.5.19
23.5.20
23.5.21
23.5.22
23.5.23
23.5.24
23.5.25

IADC_TRIGGER - Trigger .
IADC_CFGx - Configuration
IADC_SCALEXx - Scaling
IADC_SCHEDXx - Scheduling .

IADC_SINGLEFIFOCFG - Single FIFO Conflguratlon

IADC_SINGLEFIFODATA - Single FIFO DATA..
IADC_SINGLEFIFOSTAT - Single FIFO Status.
IADC_SINGLEDATA - Single Data .
IADC_SCANFIFOCFG - Scan FIFO Conﬂguratlon
IADC_SCANFIFODATA - Scan FIFO Read Data
IADC_SCANFIFOSTAT - Scan FIFO Status .
IADC_SCANDATA - Scan Data

IADC_SINGLE - Single Queue Port Selectlon
IADC_SCANXx - SCAN Entry

24. GPIO - General Purpose Input/Output.
24.1 Introduction
24.2 Features

24.3 Functional Description .

24.31
24.3.2
24.3.3
2434
24.3.5
24.3.6
24.3.7
24.3.8
24.3.9
24.3.10
24.3.11
24.3.12

Pin Configuration
Alternate Port Control

Slew Rate .

Input Disable .

Configuration Lock .

EM2 Functionality

EM4 Functionality

EM4 Wakeup

Debug Connections
Interrupt Generation .
Output to PRS .
Peripheral Resource Routlng

24.4 Synchronization
24.5 GPIO Register Map .
24.6 GPIO Register Description

24.6.1
24.6.2
24.6.3
24.6.4
24.6.5
24.6.6
24.6.7
24.6.8
24.6.9
24.6.10
24.6.11
24.6.12
24.6.13

GPIO_IPVERSION - Main . .
GPIO_PORTA _CTRL - Port Control .
GPIO_PORTA_MODEL - Mode Low .
GPIO_PORTA_MODEH - Mode High
GPIO_PORTA_DOUT - Data Out .
GPIO_PORTA_DIN - Data in .
GPIO_PORTB_CTRL - Port Control .
GPIO_PORTB_MODEL - Mode Low .
GPIO_PORTB_MODEH - Mode High
GPIO_PORTB_DOUT - Data Out
GPIO_PORTB_DIN - Data in .
GPIO_PORTC_CTRL - Port Control
GPIO_PORTC_MODEL - Mode Low
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. 832

837

. 839
. 840
. 841

. 842

847
848

. 848

849

850



24.6.14
24.6.15
24.6.16
24.6.17
24.6.18
24.6.19
24.6.20
24.6.21
24.6.22
24.6.23
24.6.24
24.6.25
24.6.26
24.6.27
24.6.28
24.6.29
24.6.30
24.6.31
24.6.32
24.6.33
24.6.34
24.6.35
24.6.36
24.6.37
24.6.38
24.6.39
24.6.40
24.6.41
24.6.42
24.6.43
24.6.44
24.6.45
24.6.46
24.6.47
24.6.48
24.6.49
24.6.50
24.6.51
24.6.52
24.6.53
24.6.54
24.6.55
24.6.56
24.6.57
24.6.58
24.6.59
24.6.60
24.6.61

GPIO_PORTC_MODEH - Mode High
GPIO_PORTC_DOUT - Data Out

GPIO_PORTC_DIN - Data in .

GPIO_PORTD_CTRL - Port Control
GPIO_PORTD_MODEL - Mode Low
GPIO_PORTD_DOUT - Data Out

GPIO_PORTD_DIN - Data in .

GPIO_LOCK - Lock Register .
GPIO_GPIOLOCKSTATUS - Lock Status
GPIO_ABUSALLOC - A Bus Allocation
GPIO_BBUSALLOC - B Bus Allocation
GPIO_CDBUSALLOC - CD Bus Allocation .
GPIO_AODDOSWITCH - AODDO Switch Register .
GPIO_AODD1SWITCH - AODD1 Switch Register. . .
GPIO_AEVENOSWITCH - AEVENO Switch Register .
GPIO_AEVEN1SWITCH - AEVEN1 Switch Register .
GPIO_BODDOSWITCH - BODDO Switch Register .
GPIO_BODD1SWITCH - BODD1 Switch Register. . .
GPIO_BEVENOSWITCH - BEVENO Switch Register .
GPIO_BEVEN1SWITCH - BEVEN1 Switch Register .
GPIO_CDODDOSWITCH - CDODDO Switch Register
GPIO_CDODD1SWITCH - CDODD1 Switch Register
GPIO_CDEVENOSWITCH - CDEVENO Switch Register .
GPIO_CDEVEN1SWITCH - CDEVEN1 Switch Register .
GPIO_EXTIPSELL - External Interrupt Port Select Low
GPIO_EXTIPSELH - External Interrupt Port Select High .
GPIO_EXTIPINSELL - External Interrupt Pin Select Low
GPIO_EXTIPINSELH - External Interrupt Pin Select High
GPIO_EXTIRISE - External Interrupt Rising Edge Trigger
GPIO_EXTIFALL - External Interrupt Falling Edge Trigger
GPIO_IF - Interrupt Flag

GPIO_IEN - Interrupt Enable . .
GPIO_EM4WUEN - EM4 Wakeup Enable
GPIO_EM4WUPOL - EM4 Wakeup Polarity . .
GPIO_DBGROUTEPEN - Debugger Route Pin Enable
GPIO_TRACEROUTEPEN - Trace Route Pin Enable
GPIO_FEMROUTEPEN - FEM Route Pin Enable .
GPIO_ACMPO_ROUTEEN - ACMPO Pin Enable
GPIO_ACMPO_ACMPOUTROUTE - ACMPOUT Port/Pin Select
GPIO_ACMP1_ROUTEEN - ACMP1 Pin Enable
GPIO_ACMP1_ACMPOUTROUTE - ACMPOUT Port/Pin Select
GPIO_CMU_ROUTEEN - CMU Pin Enable
GPIO_CMU_CLKINOROUTE - CLKINO Port/Pin Select
GPIO_CMU_CLKOUTOROUTE - CLKOUTO Port/Pin Select
GPIO_CMU_CLKOUT1ROUTE - CLKOUT1 Port/Pin Select
GPIO_CMU_CLKOUT2ROUTE - CLKOUT2 Port/Pin Select
GPIO_DCDC_ROUTEEN - DCDC Pin Enable . .
GPIO_EUSARTO_ROUTEEN - EUSARTO Pin Enable

. 855

857

. 857

858

859

864

. 864
. 865

865
866
868

. .870
. 871

. 872

. 872

. . 873
. 873

. 874

. 874

. 875

875
876

. 876
. 877
. .878
. 881

883

.886
.887
. 888

889

. 891

893

. 893
.894

895

. 896

. .896
. 897

. .897
. 898

. 898

. 899

899
900
900

. 901

902



24.6.62
24.6.63
24.6.64
24.6.65
24.6.66
24.6.67
24.6.68
24.6.69
24.6.70
24.6.71
24.6.72
24.6.73
24.6.74
24.6.75
24.6.76
24.6.77
24.6.78
24.6.79
24.6.80
24.6.81
24.6.82
24.6.83
24.6.84
24.6.85
24.6.86
24.6.87
24.6.88
24.6.89
24.6.90
24.6.91
24.6.92
24.6.93
24.6.94
24.6.95
24.6.96
24.6.97
24.6.98
24.6.99
24.6.100
24.6.101
24.6.102
24.6.103
24.6.104
24.6.105
24.6.106
24.6.107
24.6.108
24.6.109

GPIO_EUSARTO_CSROUTE - CS Port/Pin Select
GPIO_EUSARTO_CTSROUTE - CTS Port/Pin Select
GPIO_EUSARTO_RTSROUTE - RTS Port/Pin Select
GPIO_EUSARTO_RXROUTE - RX Port/Pin Select :
GPIO_EUSARTO_SCLKROUTE - SCLK Port/Pin Select
GPIO_EUSARTO_TXROUTE - TX Port/Pin Select.
GPIO_EUSART1_ROUTEEN - EUSART1 Pin Enable
GPIO_EUSART1_CSROUTE - CS Port/Pin Select
GPIO_EUSART1_CTSROUTE - CTS Port/Pin Select
GPIO_EUSART1_RTSROUTE - RTS Port/Pin Select
GPIO_EUSART1_RXROUTE - RX Port/Pin Select :
GPIO_EUSART1_SCLKROUTE - SCLK Port/Pin Select
GPIO_EUSART1_TXROUTE - TX Port/Pin Select.
GPIO_EUSARTZ2_ROUTEEN - EUSART2 Pin Enable
GPIO_EUSART2_CSROUTE - CS Port/Pin Select
GPIO_EUSART2_CTSROUTE - CTS Port/Pin Select
GPIO_EUSART2_RTSROUTE - RTS Port/Pin Select
GPIO_EUSART2_RXROUTE - RX Port/Pin Select
GPIO_EUSART2_SCLKROUTE - SCLK Port/Pin Select
GPIO_EUSART2_TXROUTE - TX Port/Pin Select.
GPIO_EUSART3_ROUTEEN - EUSARTS3 Pin Enable
GPIO_EUSART3_CSROUTE - CS Port/Pin Select
GPIO_EUSART3_CTSROUTE - CTS Port/Pin Select
GPIO_EUSART3_RTSROUTE - RTS Port/Pin Select
GPIO_EUSART3_RXROUTE - RX Port/Pin Select
GPIO_EUSART3_SCLKROUTE - SCLK Port/Pin Select
GPIO_EUSART3_TXROUTE - TX Port/Pin Select. .
GPIO_EUSART4_ROUTEEN - EUSART4 Pin Enable
GPIO_EUSART4_CSROUTE - CS Port/Pin Select
GPIO_EUSART4_CTSROUTE - CTS Port/Pin Select
GPIO_EUSART4_RTSROUTE - RTS Port/Pin Select
GPIO_EUSART4_RXROUTE - RX Port/Pin Select
GPIO_EUSART4_SCLKROUTE - SCLK Port/Pin Select
GPIO_EUSART4_TXROUTE - TX Port/Pin Select.
GPIO_FRC_ROUTEEN - FRC Pin Enable
GPIO_FRC_DCLKROUTE - DCLK Port/Pin Select
GPIO_FRC_DFRAMEROUTE - DFRAME Port/Pin Select
GPIO_FRC_DOUTROUTE - DOUT Port/Pin Select
GPIO_I2C0_ROUTEEN - 12C0 Pin Enable .
GPIO_I2C0_SCLROUTE - SCL Port/Pin Select
GPIO_I12C0_SDAROUTE - SDA Port/Pin Select
GPIO_I2C1_ROUTEEN - 12C1 Pin Enable .
GPIO_I2C1_SCLROUTE - SCL Port/Pin Select
GPIO_I2C1_SDAROUTE - SDA Port/Pin Select
GPIO_LESENSE_ROUTEEN - LESENSE Pin Enable

GPIO_LESENSE_CHOOUTROUTE - CHOOUT Port/Pin Select .
GPIO_LESENSE_CH1OUTROUTE - CH10UT Port/Pin Select .
GPIO_LESENSE_CH20OUTROUTE - CH20UT Port/Pin Select .
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24.6.110
24.6.111
24.6.112
24.6.113
24.6.114
24.6.115
24.6.116
24.6.117
24.6.118
24.6.119
24.6.120
24.6.121
24.6.122
24.6.123
24.6.124
24.6.125
24.6.126
24.6.127
24.6.128
24.6.129
24.6.130
24.6.131
24.6.132
24.6.133
24.6.134
24.6.135
24.6.136
24.6.137
24.6.138
24.6.139
24.6.140
24.6.141
24.6.142
24.6.143
24.6.144
24.6.145
24.6.146
24.6.147
24.6.148
24.6.149
24.6.150
24.6.151
24.6.152
24.6.153
24.6.154
24.6.155
24.6.156
24.6.157

GPIO_LESENSE_CH3OUTROUTE - CH3OUT Port/Pin Select .
GPIO_LESENSE_CH40OUTROUTE - CH40OUT Port/Pin Select .
GPIO_LESENSE_CH50UTROUTE - CH50UT Port/Pin Select .
GPIO_LESENSE_CHG60OUTROUTE - CH6OUT Port/Pin Select .
GPIO_LESENSE_CH7OUTROUTE - CH7OUT Port/Pin Select .
GPIO_LESENSE_CH8OUTROUTE - CH80OUT Port/Pin Select .
GPIO_LESENSE_CH9OUTROUTE - CHI90OUT Port/Pin Select . .
GPIO_LESENSE_CH100UTROUTE - CH100UT Port/Pin Select
GPIO_LESENSE_CH110UTROUTE - CH110UT Port/Pin Select
GPIO_LESENSE_CH120UTROUTE - CH120UT Port/Pin Select
GPIO_LESENSE_CH130UTROUTE - CH130UT Port/Pin Select
GPIO_LESENSE_CH140UTROUTE - CH140UT Port/Pin Select
GPIO_LESENSE_CH150UTROUTE - CH150UT Port/Pin Select
GPIO_LETIMER_ROUTEEN - LETIMER Pin Enable
GPIO_LETIMER_OUTOROUTE - OUTO Port/Pin Select
GPIO_LETIMER_OUT1ROUTE - OUT1 Port/Pin Select
GPIO_MODEM_ROUTEEN - MODEM Pin Enable .
GPIO_MODEM_ANTOROUTE - ANTO Port/Pin Select .
GPIO_MODEM_ANT1ROUTE - ANT1 Port/Pin Select .
GPIO_MODEM_ANTROLLOVERROUTE - ANTROLLOVER Port/Pln Select
GPIO_MODEM_ANTRROROUTE - ANTRRO Port/Pin Select.
GPIO_MODEM_ANTRR1ROUTE - ANTRR1 Port/Pin Select.
GPIO_MODEM_ANTRR2ROUTE - ANTRR2 Port/Pin Select.
GPIO_MODEM_ANTRR3ROUTE - ANTRR3 Port/Pin Select.
GPIO_MODEM_ANTRR4ROUTE - ANTRR4 Port/Pin Select.
GPIO_MODEM_ANTRRS5ROUTE - ANTRRS Port/Pin Select.
GPIO_MODEM_ANTSWENROUTE - ANTSWEN Port/Pin Select
GPIO_MODEM_ANTSWUSROUTE - ANTSWUS Port/Pin Select
GPIO_MODEM_ANTTRIGROUTE - ANTTRIG Port/Pin Select
GPIO_MODEM_ANTTRIGSTOPROUTE - ANTTRIGSTOP Port/Pin Select
GPIO_MODEM_DCLKROUTE - DCLK Port/Pin Select.
GPIO_MODEM_DINROUTE - DIN Port/Pin Select
GPIO_MODEM_DOUTROUTE - DOUT Port/Pin Select
GPIO_PCNTO_SOINROUTE - SOIN Port/Pin Select .
GPIO_PCNTO_S1INROUTE - S1IN Port/Pin Select .
GPIO_PRSO_ROUTEEN - PRS0 Pin Enable .
GPIO_PRS0O_ASYNCHOROUTE - ASYNCHO Port/Pin Select
GPIO_PRSO_ASYNCH1ROUTE - ASYNCH1 Port/Pin Select
GPIO_PRSO_ASYNCH2ROUTE - ASYNCH2 Port/Pin Select
GPIO_PRSO_ASYNCH3ROUTE - ASYNCH3 Port/Pin Select
GPIO_PRS0O_ASYNCH4ROUTE - ASYNCH4 Port/Pin Select
GPIO_PRSO_ASYNCHS5ROUTE - ASYNCHS5 Port/Pin Select
GPIO_PRS0O_ASYNCHG6ROUTE - ASYNCHG6 Port/Pin Select
GPIO_PRS0O_ASYNCH7ROUTE - ASYNCH7 Port/Pin Select
GPIO_PRSO_ASYNCH8ROUTE - ASYNCHS Port/Pin Select
GPIO_PRSO_ASYNCH9ROUTE - ASYNCH9 Port/Pin Select
GPIO_PRSO_ASYNCH10ROUTE - ASYNCH10 Port/Pin Select
GPIO_PRSO_ASYNCH11ROUTE - ASYNCH11 Port/Pin Select
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24.6.158 GPIO_PRSO0_SYNCHOROUTE - SYNCHO Port/Pin Select Ce . . ... . . . 956

24.6.159 GPIO_PRSO0_SYNCH1ROUTE - SYNCH1 Port/Pin Select R 74
24.6.160 GPIO_PRSO0_SYNCH2ROUTE - SYNCH2 Port/Pin Select R Y 4
24.6.161 GPIO_PRS0_SYNCH3ROUTE - SYNCH3 Port/Pin Select . 958
24.6.162 GPIO_SYXO0_BUFOUTREQINASYNCROUTE - BUFOUTREQINASYNC Port/PIn Select 958
24.6.163 GPIO_TIMERO_ROUTEEN - TIMERO Pin Enable e < [o1¢)
24.6.164 GPIO_TIMERO_CCOROUTE - CCO Port/Pin Select . . . . . . . . . . . . . .960
24.6.165 GPIO_TIMERO_CC1ROUTE - CC1 Port/Pin Select . . . . . . . . . . . . . .960
24.6.166 GPIO_TIMERO_CC2ROUTE - CC2 Port/Pin Select . . . . . . . . . . . . . .9061
24.6.167 GPIO_TIMERO_CDTIOROUTE - CDTIO Port/Pin Select T X
24.6.168 GPIO_TIMERO_CDTHMROUTE - CDTI1 Port/Pin Select [ 4
24.6.169 GPIO_TIMERO_CDTI2ROUTE - CDTI2 Port/Pin Select [ 4
24.6.170 GPIO_TIMER1_ROUTEEN - TIMER1 Pin Enable e X
24.6.171 GPIO_TIMER1_CCOROUTE - CCO Port/PinSelect . . . . . . . . . . . . . .964
24.6.172 GPIO_TIMER1_CC1ROUTE - CC1 Port/Pin Select . . . . . . . . . . . . . .964
24.6.173 GPIO_TIMER1_CC2ROUTE - CC2 Port/Pin Select . . . . . . . . . . . . . .965
24.6.174 GPIO_TIMER1_CDTIOROUTE - CDTIO Port/Pin Select .. . . . . . . . . . 965
24.6.175 GPIO_TIMER1_CDTIMROUTE - CDTI1 Port/Pin Select . . . . . . . . . . . 9066
24.6.176 GPIO_TIMER1_CDTI2ROUTE - CDTI2 Port/Pin Select . . . . . . . . . . . 966
24.6.177 GPIO_TIMER2_ROUTEEN - TIMER2 Pin Enable . < LS 74
24.6.178 GPIO_TIMER2_CCOROUTE - CCO Port/Pin Select . . . . . . . . . . . . . .968
24.6.179 GPIO_TIMER2_CC1ROUTE - CC1 Port/PinSelect . . . . . . . . . . . . . .968
24.6.180 GPIO_TIMER2_CC2ROUTE - CC2 Port/PinSelect . . . . . . . . . . . . . .969
24.6.181 GPIO_TIMER2_CDTIOROUTE - CDTIO Port/Pin Select LG
24.6.182 GPIO_TIMER2_CDTIMROUTE - CDTI1 Port/Pin Select N < Y A
24.6.183 GPIO_TIMERZ2_CDTI2ROUTE - CDTI2 Port/Pin Select N < Y4
24.6.184 GPIO_TIMER3_ROUTEEN - TIMERS3 Pin Enable < T
24.6.185 GPIO_TIMER3_CCOROUTE - CCO Port/Pin Select . . . . . . . . . . . . . .972
24.6.186 GPIO_TIMER3_CC1ROUTE - CC1 Port/Pin Select . . . . . . . . . . . . . .972
24.6.187 GPIO_TIMER3_CC2ROUTE - CC2 Port/Pin Select . . . . . . . . . . . . . .973
24.6.188 GPIO_TIMER3_CDTIOROUTE - CDTIO Port/Pin Select N T €
24.6.189 GPIO_TIMER3_CDTIMROUTE - CDTI1 Port/Pin Select N e N L
24.6.190 GPIO_TIMER3_CDTI2ROUTE - CDTI2 Port/Pin Select N e Y L
24.6.191 GPIO_TIMER4_ROUTEEN - TIMER4 Pin Enable e 1 £
24.6.192 GPIO_TIMER4_CCOROUTE - CCO Port/Pin Select . . . . . . . . . . . . . .976
24.6.193 GPIO_TIMER4_CC1ROUTE - CC1 Port/Pin Select . . . . . . . . . . . . . .976
24.6.194 GPIO_TIMER4_CC2ROUTE - CC2 Port/Pin Select . . . . . . . . . . . . . .977
24.6.195 GPIO_TIMER4_CDTIOROUTE - CDTIO Port/Pin Select N < Y A 4
24.6.196 GPIO_TIMER4_CDTIMROUTE - CDTI1 Port/Pin Select N < £ <
24.6.197 GPIO_TIMER4_CDTI2ROUTE - CDTI2 Port/Pin Select N T £ <
24.6.198 GPIO_TIMER5_ROUTEEN - TIMERS Pin Enable R T £°)
24.6.199 GPIO_TIMER5_CCOROUTE - CCO Port/Pin Select . . . . . . . . . . . . . .980
24.6.200 GPIO_TIMER5_CC1ROUTE - CC1 Port/PinSelect . . . . . . . . . . . . . .980
24.6.201 GPIO_TIMER5_CC2ROUTE - CC2 Port/Pin Select . . . . . . . . . . . . . .981
24.6.202 GPIO_TIMERS5_CDTIOROUTE - CDTIO Port/Pin Select L X
24.6.203 GPIO_TIMER5_CDTHMROUTE - CDTI1 Port/Pin Select Ce o982
24.6.204 GPIO_TIMERS5_CDTI2ROUTE - CDTI2 Port/Pin Select N 1 ¥4

24.6.205 GPIO_TIMERG6_ROUTEEN - TIMERG Pin Enable P < LS X



24.6.206
24.6.207
24.6.208
24.6.209
24.6.210
24.6.211
24.6.212
24.6.213
24.6.214
24.6.215
24.6.216
24.6.217
24.6.218
24.6.219

GPIO_TIMER6_CCOROUTE - CCO Port/Pin Select .
GPIO_TIMER6_CC1ROUTE - CC1 Port/Pin Select .
GPIO_TIMER6_CC2ROUTE - CC2 Port/Pin Select .
GPIO_TIMERG_CDTIOROUTE - CDTIO Port/Pin Select
GPIO_TIMERG_CDTI1ROUTE - CDTI1 Port/Pin Select
GPIO_TIMERG_CDTI2ROUTE - CDTI2 Port/Pin Select
GPIO_TIMER7_ROUTEEN - TIMER7 Pin Enable
GPIO_TIMER7_CCOROUTE - CCO Port/Pin Select .
GPIO_TIMER7_CC1ROUTE - CC1 Port/Pin Select .
GPIO_TIMER7_CC2ROUTE - CC2 Port/Pin Select .
GPIO_TIMER7_CDTIOROUTE - CDTIO Port/Pin Select
GPIO_TIMER7_CDTIMROUTE - CDTI1 Port/Pin Select
GPIO_TIMER7_CDTI2ROUTE - CDTI2 Port/Pin Select
GPIO_USB_USBVBUSSENSEROUTE - USBVBUSSENSE Port/Pln Select

25. LDMA - Linked DMA

25.1 Introduction.
25.1.1 Features

25.2 Block Diagram.

25.3 Functional Description
25.3.1 Channel Descriptor
25.3.2 Channel Configuration
25.3.3 Channel Select Configuration
25.3.4 Starting a Transfer .
25.3.5 Managing Transfer Errors
25.3.6 Arbitration . .
25.3.7 Channel Descriptor Data Structure
25.3.8 Interaction with the EMU .
25.3.9 Interrupts
25.3.10 Debugging
25.3.11 Multi-port transfers
25.3.12 Extended struct
25.3.13 Destination Interleaving .
25.3.14 Disablement
25.3.15 Software Reset

25.4 Examples .
25.4.1 Single Direct Reglster DMA Transfer
25.4.2 Descriptor Linked List . .o
25.4.3 Single Descriptor Looped Transfer
25.4.4 Descriptor List with Looping .
25.4.5 Simple Inter-Channel Synchronization
25.4.6 2D Copy
25.4.7 Ping-Pong
25.4.8 Scatter-Gather

25.5 LDMA Source Selection Details .
25.5.1 LDMA Source Selection Details

25.6 LDMA Register Map .
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25.7 LDMA Register Description

25.71

25.7.2

25.7.3

2574

25.7.5

25.7.6

25.7.7

25.7.8

25.7.9

25.7.10
25.7.11
25.7.12
25.7.13
25.7.14
25.7.15
25.7.16
25.7.17
25.7.18
25.7.19
25.7.20
25.7.21
25.7.22
25.7.23
25.7.24
25.7.25
25.7.26
25.7.27
25.7.28
25.7.29
25.7.30
25.7.31

LDMA_IPVERSION - IP VerS|on

LDMA_EN - Module Enable Disable Reglster

LDMA_SWRST - Software Reset Register .

LDMA_CTRL - Control Register

LDMA_STATUS - Status Register

LDMA_SYNCSWSET - Sync Trig Sw Set Reglster

LDMA_SYNCSWCLR - Sync Trig Sw Clear Register

LDMA_SYNCHWEN - Sync HW Trigger Enable Register .

LDMA_SYNCHWSEL - Sync HW Trigger Selection Register
LDMA_SYNCSTATUS - Sync Trigger Status Register
LDMA_CHEN - Channel Enable Register.
LDMA_CHDIS - Channel Disable Register
LDMA_CHSTATUS - Channel Status Register .
LDMA_CHBUSY - Channel Busy Register .
LDMA_CHDONE - Channel Linking Done Register
LDMA_DBGHALT - Channel Debug Halt Register .
LDMA_SWREQ - Channel Software Transfer Request
LDMA_REQDIS - Channel Request Disable Register.
LDMA_REQPEND - Channel Requests Pending Register
LDMA_LINKLOAD - Channel Link Load Register
LDMA_REQCLEAR - Channel Request Clear Register
LDMA_IF - Interrupt Flag Register .
LDMA_IEN - Done Interrupt Enable Register
LDMA_CHx_CFG - Configuration
LDMA_CHx_LOORP - Loop Counter .
LDMA_CHx_CTRL - Control . .
LDMA_CHx_SRC - Source Address
LDMA_CHx_DST - Destination Address
LDMA_CHx_LINK - Link Address
LDMA_CHx_XCTRL - Extended Control .
LDMA_CHx_ILSRC - Interleaving Source Address

25.8 LDMAXBAR Register Map
25.9 LDMAXBAR Register Description

25.9.1
25.9.2

26. WDOG

LDMAXBAR_IPVERSION - IP VeerS|on ID

LDMAXBAR_CHx_REQSEL - Channel Peripheral Request Select Reg...

- Watch Dog Timer

26.1 Introduction
26.2 Features

26.3 Functional Description
26.3.1 Clock Source

26.3.2
26.3.3

Debug Functionality
Energy Mode Handling

26.3.4 Warning Interrupt
26.3.5 Window Interrupt

26.3.6

PRS as Watchdog Clear .
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26.3.7

PRS Rising Edge Monitoring

26.4 WDOG Register Map
26.5 WDOG Register Description

26.5.1
26.5.2
26.5.3
26.5.4
26.5.5
26.5.6
26.5.7
26.5.8
26.5.9

27. PCNT -

WDOG_IPVERSION - IP Version Reglster
WDOG_EN - Enable Register
WDOG_CFG - Configuration Register
WDOG_CMD - Command Register
WDOG_STATUS - Status Register
WDOG_IF - Interrupt Flag Register
WDOG_IEN - Interrupt Enable Register.
WDOG_LOCK - Lock Register .

WDOG_SYNCBUSY - Synchronization Busy Reglster .

Pulse Counter

27.1 Introduction.
27.2 Features

27.3 Functional Description

27.31
27.3.2
27.3.3
27.3.4
27.3.5
27.3.6
27.3.7
27.3.8
27.3.9

Pulse Counter Modes .

Hysteresis

Auxiliary Counter

Register Access.

Clock Sources

Input Filter

Edge Polarity

PRS and PCNTn SOIN PCNTn S1IN Inputs
Interrupts

27.4 PCNT Register Map .
27.5 PCNT Register Description

27.51
27.5.2
27.5.3
2754
27.5.5
27.5.6
27.5.7
27.5.8
27.5.9
27.5.10
27.5.11
27.512
27.5.13
27.5.14
27.5.15
27.5.16

PCNT_IPVERSION - IP Version ID

PCNT_EN - Module Enable Register.

PCNT_SWRST - Software Reset Register .

PCNT_CFG - Configuration Register.
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1. About This Document

1.1 Introduction

This document contains reference material for the EFR32xG25 devices. All modules and peripherals in the EFR32xG25 devices are
described in general terms. Not all modules are present in all devices and the feature set for each device might vary. Such differences,
including pinout, are covered in the device data sheets.
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1.2 Conventions

Register Names

Register names are given with a module name prefix followed by the short register name:
TIMERN_CTRL - Control Register

The "n" denotes the module number for modules which can exist in more than one instance.
Some registers are grouped which leads to a group name following the module prefix:
GPIO_Px_DOUT - Port Data Out Register

The "x" denotes the different ports.

Bit Fields

Registers contain one or more bit fields which can be 1 to 32 bits wide. Bit fields wider than 1 bit are given with start (x) and stop (y) bit
[y:x].

Bit fields containing more than one bit are unsigned integers unless otherwise is specified.
Unspecified bit field settings must not be used, as this may lead to unpredictable behaviour.
Address

The address for each register can be found by adding the base address of the module found in the Memory Map (see Figure 4.1 Sys-
tem Address Space with Core and Code Space Listing on page 45), and the offset address for the register (found in module Register
Map).

Access Type

The register access types used in the register descriptions are explained in Table 1.1 Register Access Types on page 32.

Table 1.1. Register Access Types

Access Type Description

R Read only. Writes are ignored

RW Readable and writable

RWA1 Readable and writable. Only writes to 1 have effect

W1 Read value undefined. Only writes to 1 have effect

w Write only. Read value undefined.

RWH Readable, writable, and updated by hardware

RW(nB), RWH(nB), etc. "(nB)" suffix indicates that a bitfield explicitly does not support pe-
ripheral bit set/clear/toggle operations (see 4. Memory and Bus
System)

RW(r), R(r), etc. "(r)" suffix indicates that reading the register causes an action and
may alter the register value.

Number format

0x prefix is used for hexadecimal numbers

0b prefix is used for binary numbers

Numbers without prefix are in decimal representation.
Reserved

Registers and bit fields marked with reserved are reserved for future use. These should be written to their reset value unless otherwise
stated in the Register Description. Read values for reserved bits may be different in future or prior devices.

Reset Value
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The reset value denotes the value after reset.

Registers denoted with X have unknown value out of reset and need to be initialized before use. Note that read-modify-write operations
on these registers before they are initialized results in undefined register values.

Pin Connections
Pin connections are given with a module prefix followed by a short pin name:
CMU_CLKOUT1 (Clock management unit, clock output pin number 1)

The location for the pin names given in the module documentation can be found in the device-specific datasheet.

1.3 Related Documentation
Further documentation on the EFR32xG25 devices and the ARM Cortex-M33 can be found at the Silicon Labs and ARM web pages:
www.silabs.com

www.arm.com
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2. System Overview

©)

The high level features of EFR32xG25 include:

2.1 Introduction

» High performance radio transceiver
* Low power consumption in transmit, receive, and standby modes

Quick Facts
What?

The EFR32 Wireless Gecko is a highly integrated,
configurable and low power wireless System-on-
Chip (SoC) with a robust set of MCU and radio pe-
ripherals.

Why?

The Radio enables support for protocols in sub-GHz
frequency bands while the MCU system allows cus-
tomized protocols and applications to run efficiently.

How?

Dynamic or fixed packet lengths, optional address
recognition, and flexible CRC and security schemes
makes the EFR32xG25 ideal for many wireless loT
applications. High performance analog and digital
peripherals allow complete applications to run on the
EFR32xG25 SoC.

» Excellent receiver performance, including sensitivity, selectivity, and blocking

» Excellent transmitter performance, including programmable output power, low phase noise, and power-amplifier (PA) ramping
Configurable protocol support, including standards and customer-developed protocols

* Preamble and frame synchronization insertion in transmit, and recovery in receive

» Flexible CRC support, including configurable polynomial and multiple CRCs for single data frames

» Basic address filtering performed in hardware
High performance, low power MCU system

» High Performance 32-bit ARM Cortex-M33 CPU
» Flexible and efficient energy management

» Complete set of digital peripherals

» Peripheral Reflex System (PRS)

* Precision analog peripherals

Low external component count

 Integrated tunable crystal loading capacitors
Security

Secure Boot with Root of Trust and Secure Loader (RTSL)

Hardware Cryptographic Acceleration with DPA countermeasures for AES128/256, SHA-1, SHA-2 (up to 256-bit), ECC (up to
256-bit), ECDSA, ECDH and J-Pake

True Random Number Generator (TRNG) compliant with NIST SP800-90 and AlS-31
ARM® TrustZone®
Secure Debug with lock/unlock

A further introduction to the MCU and radio system is included in the following sections.

Note: Detailed performance numbers, current consumption, pinout etc. are available in the device datasheets.
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2.2 Block Diagrams

The block diagram for the EFR32xG25 System-On-Chip series is shown in (Figure 2.1 EFR32xG25 System-On-Chip Block Diagram on
page 35).
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Figure 2.1. EFR32xG25 System-On-Chip Block Diagram
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2.3 MCU Features overview

* ARM Cortex-M33 CPU platform
» High Performance 32-bit processor @ up to 97.5 MHz
» DSP instruction support and floating-point unit
* Memory Protection Unit
» Wake-up Interrupt Controller
* Flexible Energy Management System
» Five Energy Modes from EMO to EM4 provide flexibility between higher performance and low power
» Power routing configurations including DCDC control
+ Voltage Monitoring and Brown Out Detection
» Automatic voltage scaling for additional energy savings
 State Retention
» Supported Modulation Format
* Wi-SUN MR OFDM MCS 0-6 (all 4 Options)
+ Wi-SUN MR O-QPSK with DSSS
+ Wi-SUN FSK
» 2 (G)FSK with fully configurable shaping
* (G)MSK
* Protocol Support
* Proprietary
* Wi-SUN
+ Up to 1920 kB Flash
+ Upto 512 kB RAM
» Up to 37 General Purpose 1/O pins
» Configurable push-pull, open-drain, pull-up/down, input filter, slew rate
» Configurable peripheral I/O locations
» 16 asynchronous external interrupts
» Output state retention and wake-up from Shutoff Mode
* 16 Channel DMA Controller
» Alternate/primary descriptors with scatter-gather/ping-pong operation
* 12 Channel Peripheral Reflex System (PRS)
» Autonomous inter-peripheral signaling enables smart operation in low energy modes
» 12 asynchronous channels with configurable logic functionality
* 4 synchronous channels for high-speed signalling between TIMER, IADC, and VDAC
* General Purpose Cyclic Redundancy Check (GPCRC)
* Programmable 16-bit polynomial, fixed 32-bit polynomial
* The GPCRC module is in addition to the radio CRC
+ Communication interfaces
» 1 x USB2.0 Full Speed Port, Device mode only
» 5 x Enhanced Universal Synchronous/Asynchronous Receiver/Transmitter (EUSART)
* UART/SPI/IrDA support
» High-speed operation in EM0/1 using high-frequency clock source
* One instance with low-energy operation in EM2 using 32.768 kHz clock source
« Buffered full/half-duplex operation
» Hardware flow control
+ 7/8/9 data bits
* 2 x |2C Interface (12C) with SMBus support
« Address recognition in EM3 Stop Mode
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* Timers/Counters
» 2 x 32-bit and 6 x 16-bit Timer/Counters (TIMER)
» 3 Compare/Capture/PWM channels
* Dead-Time Insertion
24-bit Low Energy Timer (LETIMER)
» 32-bit Real-Time Counter (SYSRTC)
32-bit Ultra Low Energy Backup Real Time Counter (BURTC) for periodic wake-up from any Energy Mode
* 16-bit Pulse Counter
» Asynchronous pulse counting/quadrature decoding
» 2 x Watchdog Timer (WDOG)
» Ultra low power precision analog peripherals
* Incremental Analog to Digital Converter (IADC) with 12-bit resolution at 1 Msps and 16-bit resolution at 76.9 ksps
» Single ended or differential operation
» Conversion tailgating for predictable latency
12-bit 500 ksps Digital to Analog Converter (VDAC)
» 2 single ended channels/1 differential channel
* 2 x Analog Comparator (ACMP)
* Programmable speed/current
* Analog Bus (ABUS) signal routing
» Accurate die temperature sensor
+ External thermistor interface
+ Low-energy sensor interface
» Autonomous sensor monitoring in deep sleep mode
» Wide range of supported sensors including LC sensors
+ Ultra efficient Power-on Reset (POR) and Brown-Out Detector (BOD)
* Debug Interface
* 4-pin Joint Test Action Group (JTAG) interface
» 2-pin serial-wire debug (SWD) interface
* Embedded Trace (ETM) interface with 4 data lines
» Security
» Secure Boot with Root of Trust and Secure Loader (RTSL)
» Prevents malware injection and rollback
» Ensures authentic firmware execution and OTA updates
+ Dedicated Secure Core

» Delivers faster, more energy efficient hardware crypto with Differential Power Analysis (DPA) countermeasures for
AES128/256, SHA-1, SHA-2 (up to 256-bit), ECC (up to 256-bit), ECDSA, ECDH and J-Pake

» Provides isolation with the application core

» Provides hardware cryptographic acceleration

» True Random Number Generator (TRNG) compliant with NIST SP800-90 and AIS-31
* ARM® TrustZone®
» Secure Debug with lock/unlock

» Allows authenticated access for enhanced Failure Analysis (FA)
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3. System Processor

Quick Facts
What?

The EFR32xG25 features the industry leading Cor-
tex-M33 CPU from ARM.

Why?

The ARM Cortex-M33 is designed for exceptionally
|_| |_| |_| |_| |_| |_| |_| |_| |_| |_| |_| |_| short response time, high code density, and high 32-

bit throughput while maintaining a strict cost and
CM33 Core power consumption budget.

32-bit ALU How?

Single cycle
32-bit multiplier

Combined with the ultra low energy peripherals
available in EFR32xG25 devices, the Cortex-M33
processor's Harvard architecture, 3 stage pipeline,
single cycle instructions, Thumb-2 instruction set
support, and fast interrupt handling make it perfect
for 8-bit, 16-bit, and 32-bit applications.

Hardware divider

DSP extensions

<= Instruction Interface Data Interface e

Thumb & Thumb-2

NVIC Interface Decode

(I I I PPI I P rIrdr
HEEEEENEEEEEEEEEEEEREEN

HREREREREREEEREREEEREEE

3.1 Introduction

The ARM Cortex-M33 32-bit RISC processor provides outstanding computational performance and exceptional system response to in-
terrupts while meeting low cost requirements and low power consumption.

The ARM Cortex-M33 implemented is revision r1p0.
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3.2 Features

Harvard architecture

» Separate data and program memory buses (No memory bottleneck as in a single bus system)
3-stage pipeline

Thumb-2 instruction set

» Enhanced levels of performance, energy efficiency, and code density
Single cycle multiply and hardware divide instructions

» 32-bit multiplication in a single cycle

» Signed and unsigned divide operations between 2 and 11 cycles

1.5 DMIPS/MHz

TrustZone

+ Independent Secure and Privileged states

» Accelerated context switching

16 Region MPU

24-bit System Tick Timer for Real Time OS

Excellent 32-bit migration choice for 8/16 bit architecture based designs

« Simplified stack-based programmer's model is compatible with traditional ARM architecture and retains the programming simplici-
ty of legacy 8-bit and 16-bit architectures

Aligned or unaligned data storage and access
» Contiguous storage of data requiring different byte lengths
» Data access in a single core access cycle
Integrated power modes
» Sleep Now mode for immediate transfer to low power state
» Sleep on Exit mode for entry into low power state after the servicing of an interrupt
 Ability to extend power savings to other system components
Optimized for low latency, nested interrupts

3.3 Functional Description

For a full functional description of the ARM Cortex-M33 implementation in the EFR32xG25 family, the reader is referred to the ARM
Cortex-M33 documentation.
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3.3.1 Interrupt Operation

Module Cortex-M NVIC
IEN[N] ]
Register
Write | SETENA[J/CLRENA[n] |
\ 4 Active interrupt
Interrupt set  clear »\ N IRQ + Interrupt
condition IF[n] —i/ > = - request
SETPENDI[n])/CLRPEND|nN]

Software generated interrupt

Figure 3.1. Interrupt Operation

The interrupt request (IRQ) lines are connected to the Cortex-M33. Each of these lines (shown in 3.3.3 Interrupt Request Lines (IRQ))
is connected to one or more interrupt flags in one or more modules. The interrupt flags are set by hardware on an interrupt condition. It
is also possible to set/clear the interrupt flags through the IF register interface. When setting or clearing an interrupt through the IF reg-
ister use of the IF_SET or IF_CLR bit operation registers is required; directly writing the main interrupt flag register will have no effect.

Each interrupt flag is then qualified with its own interrupt enable bit (IEN register), before being OR'ed with the other interrupt flags to
generate the IRQ. A high IRQ line will set the corresponding pending bit (can also be set/cleared with the SETPEND/CLRPEND bits in
ISPRn/ICPRnN) in the Cortex-M33 NVIC. The pending bit is then qualified with an enable bit (set/cleared with SETENA/CLRENA bits in
ISERN/ICERN) before generating an interrupt request to the core. Figure 3.1 Interrupt Operation on page 40 illustrates the interrupt sys-
tem. For more information on how the interrupts are handled inside the Cortex-M33, the reader is referred to the ARM Cortex-M33
Processor Technical Reference Manual.

3.3.1.1 Avoiding Extraneous Interrupts

There can be latencies in the system such that clearing an interrupt flag could take longer than leaving an Interrupt Service Routine
(ISR). This can lead to the ISR being re-entered as the interrupt flag has yet to clear immediately after leaving the ISR. To avoid this,
when clearing an interrupt flag at the end of an ISR, the user should execute ARM's Data Synchronization Barrier (DSB) instruction.
Another approach is to clear the interrupt flag immediately after identifying the interrupt source and then service the interrupt as shown
in the pseudo-code below. The ISR typically is sufficiently long to more than cover the few cycles it may take to clear the interrupt sta-
tus, and also allows the status to be checked for further interrupts before exiting the ISR.

i rgXServiceRoutine() {
do {
clearlrgXStatus();
servicelrgX();
} while(irgXStatuslsActive());

3.3.2 TrustZone

The Cortex-M33 implements ARM TrustZone which provides the ability to restrict access to peripherals and memory regions based on
the CPU security attribute. TrustZone works in combination which the MPU which controls privileged/unprivileged execution of code to
provide a full security solution. The Security Management Unit (SMU) is used to configure access restrictions in the various modes.
Refer to 10. SMU - Security Management Unit for more information.

For information about TrustZone features in the core or information on TrustZone specific instructions please see the ARM Cortex-M33
Processor Technical Reference Manual provided by ARM
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3.3.3 Interrupt Request Lines (IRQ)
This table shows all IRQ's for the system processor. M33 High Speed interrupts are indicated by an ™'.

See the individual peripheral chapters for more information on interrupt function.

IRQ # Name

0 SMU_SECURE
1* SMU_S_PRIVILEGED
2* SMU_NS_PRIVILEGED
3* EMU

4* TIMERO

5* TIMER1

6* TIMER2

7 TIMER3

8* ETAMPDET
o TIMER4

10 TIMER5

11 TIMERS

12 TIMER?7

13 EUSARTO_RX
14* EUSARTO_TX
15* EUSART1_RX
16* EUSART1_TX
17 EUSART2_RX
18 EUSART2_TX
19 EUSART3_RX
20* EUSART3_TX
21* EUSART4_RX
22 EUSART4_TX
23 ICACHEO

24 BURTC

25* LETIMERO
26* SYSCFG

27" MPAHBRAM
28* LDMA

29* LFXO

30* LFRCO

31* ULFRCO

32* GPIO_ODD
33 GPIO_EVEN
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IRQ # Name

34* 12C0
35 12C1

36* EMUDG
3r* AGC

38* BUFC

39 FRC_PRI
40* FRC

41* MODEM
42 PROTIMER
43* RAC_RSM
44 RAC_SEQ
45* HOSTMAILBOX
46* SYNTH

47 ACMPO

48* ACMP1

49* WDOGO
50 WDOG1
51 HFXO00

52 HFRCO0
53 HFRCOEM23
54* CMU

55* AES

56 IADC

57 MSC

58+ DPLLO

60* DCDC

61* VDAC

62 PCNTO

63* USB

64 SWo

65* SW1

66* sSw2

67* SwW3

68* KERNELO
69 KERNEL1
70* M33CTIO
71 M33CTI1
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IRQ # Name

72* FPUEXH

73* SETAMPERHOST
74* SEMBRX

75* SEMBTX

76* LESENSE

s SYSRTC_APP
78* SYSRTC_SEQ
79* RFECAOQ

80~ RFECA1

81* RFFPLL

82* USBPLLO

83* AHB2AHBO
84* AHB2AHB1
85* AHB2AHB2
86~ AHB2AHB3
87* RFTIMER

88* SOFTM

89* RFLDMA
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4. Memory and Bus System

I Flash

ARM Cortex-M

Peripherals

4.1 Introduction

Quick Facts
What?

A low latency memory system including low energy
Flash and RAM with data retention which makes the
low energy modes attractive.

Why?

RAM retention reduces the need for storing data in
Flash and enables frequent use of the ultra low en-
ergy modes EM2 and EM3.

How?

Low energy and non-volatile Flash memory stores
program and application data in all energy modes
and can easily be reprogrammed in system. Low
leakage RAM with data retention in EMO to EM3 re-
moves the data restore time penalty, and the DMA
ensures fast autonomous transfers with predictable
response time.

The EFR32xG25 contains a set of AMBA buses which move data between peripherals, memory, and the CPU. All memories and regis-

ter interfaces are memory mapped into a unified address space.
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4.2 Functional Description

The internal memory segments of the Cortex-M33 are mapped into the system memory map as shown by Figure 4.1 System Address
Space with Core and Code Space Listing on page 45.

oxFrrfrffe

0xe0100000
Oxe@@fffff | T — — — __ _

M33 Peripherals
0Xxe0000000
oxdfFFFFFr M33 ROM Table 020100600
\ . 0xe00f 000

0xb0007000
0xe0042000
oxbeeo6TFF \ Embedded Trace Macrocell (ETM) xe

FRCRAM (non-secure 0xe0041000
( ) 0xb00P06000 \ N Trace Port Interface Unit (TPIU)

0xboee5fff \

0xb0000000 N\ System Control Space
OxalfFFrFee N\

ox

SEQRAM (non-secure)

-
] f000

ox

N\ 0xe0003000
0x20007000 \ Flash Patch and Breakpoint (FPB)

- 0xe0002000
0xa0006ff N\ Data Watchpoint and Trace (DWT)

FRCRAM (secure 0xe0001000
( ) 0x20006000 N Instrumentation Trace Macrocell (ITM)

0xa0ee5fff

ox
SEQRAM (secure)
0x20000000
OXOFFFFFTT

0X60000000
OXSFFFFFFF

Peripherals (non-secure)
0x50000000
OXAFFFFFFT -
Peripherals (secure) s
0x40000000 >
OX3FFFFFFF - oxefe08a00
e FLASH_CHIPCONFIG

0x20080000 g
0x2007FF <
RAM (DMEM) 4 FLASH_DEVINFO
0X20000000
OX1FFFFFrr

0x0fe08400

-
oxof

0x0fe00400

Flash FLASH_USERDATA

-
oxof

OXO7FFFFFF | —~ —~ 0x081e0000
- FLASH

0x00000000 =~ <

Figure 4.1. System Address Space with Core and Code Space Listing

Flash for the main program memory (CODE) is located at address 0x08000000 in the memory map of the EFR32xG25. Flash memory
also contains a USERDATA area intended for user-defined data storage, the DEVINFO space with device characteristics and identify-
ing information, and CHIPCONFIG with internal production test and calibration information.

SRAM for the main data memory (RAM) is located at address 0x20000000 in the memory map of the EFR32xG25. When running code
located in RAM, the Cortex-M33 uses the System bus interface to fetch instructions. This results in reduced performance as the Cortex-
M33 accesses stack, other data in SRAM and peripherals using the System bus interface.

The Sequencer RAM (SEQRAM) is located at address 0xA0000000 and is used by the Sequencer for both instructions and data. This
RAM is also available for general use if not required by the RF subsystem.
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4.2.1 Bus Matrix

A multilayer AMBA AHB bus matrix connects the manager bus interfaces to the AHB subordinates. The bus matrix allows several AHB
subordinates to be accessed simultaneously. An AMBA APB interface is used for the peripherals, which are accessed through an AHB-
to-APB bridge connected to the AHB bus matrix.

The CPU has two AHB bus managers (Code and System) so that it may retrieve instructions and data in parallel. The Code manager is
used to access all memory below address 0x20000000 and the System manager access addresses 0x20000000 and above.

AHB Multilayer

USB <—>{ SOFTMMAILBOX |
AHB/APB 4—>| Peripheral a
<> Bri_dge .
(High

Frequency) 4—>| Peripheral n
AHB/APB 4—>| Peripheral m

| Bridge
"1 (Low

Frequency) 4—>| Peripheral z

Figure 4.2. EFR32xG25 Bus System

A

4.2.1.1 Arbitration

The Bus Matrix uses a round-robin arbitration algorithm which enables high throughput and low latency, while starvation of simultane-
ous accesses to the same bus subordinate are eliminated. Round-robin does not assign a fixed priority to each bus manager. The arbit-
er does not insert any bus wait-states during peak interaction. However, one wait state is inserted for manager accesses occurring after
a prolonged inactive time. This wait state allows for increased power efficiency during manager idle time.

4.2.1.2 Bus Faults

System accesses from the core can receive a bus fault in the following condition(s):

» The core attempts to access an address that is not assigned to any peripheral or other system device. These faults can be enabled
or disabled by setting the ADDRFAULTEN bit in the SYSCFG_CTRL register.

» The core attempts to access a peripheral register that is LOCKED.

» The core attempts to access a peripheral or system device that has its clock disabled. This fault can be enabled or disabled by set-
ting the ADDRFAULTEN bit in the SYSCFG_CTRL register.

» System RAM controller or RADIO RAM controller detects a 2bit ECC error. These faults can be enabled or disabled by setting the
RAMECCERRFAULTEN bit in the SYSCFG_CTRL register.

* Registers with synchronization requirements may generate bus faults if accessed incorrectly. See 4.2.4.4 Peripheral Access Per-
formance for more details on register access types. In particular the following actions can cause bus faults:

» Config register written while peripheral enabled.

» Sync register written while peripheral disabled.

» LfSync register written while a previous write is pending.

» Peripheral disabled while any LfSync write is pending.

» Peripheral registers written or module re-enabled while DISABLING is set.

» Peripheral registers other than write-only fields or SWRST read while RESETTING is set.

» Peripheral registers other than read-only fields (including SWRST) written while RESETTING is set.

In addition to any condition-specific bus fault control bits, the bus fault interrupt itself can be enabled or disabled in the same way as all
other internal core interrupts.
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4.2.2 Flash

The Flash retains data in any state and typically stores the application code and special user data. The Flash memory is typically pro-
grammed through the debug interface, but can also be erased and written to from software.

* Up to 1920 kB of memory

» Page size of 8 KB (minimum erase unit)
* Lock registers for memory protection

+ Data retention in any state

4.2.3 SRAM

The primary task of the SRAM memory is to store application data. Additionally, it is possible to execute instructions from SRAM, and
the DMA may be set up to transfer data between the SRAM, Flash and peripherals.

The device contains several blocks of SRAM for various purposes including general data memory (RAM) and various RF subsystem
rams (SEQRAM, FRCRAM). For more detailed information see 6. MSC - Memory System Controller .

* Up to 512 kB of memory (RAM)

* RAM blocks may be powered down when not in use

» Data retention of the entire memory or selected banks in EM2 and EM3

4.2.4 Peripherals

The peripherals are mapped into the peripheral memory segment, each with a fixed size address range shown in the 4.2.4.1 Peripheral
Map
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4.2.4.1 Peripheral Map

This table shows the address range for each peripheral. In addition it shows the lowest energy mode in which the peripheral is pow-
ered. Note that EM3 is defined as EM2 with all clocks disabled. Therefore all peripherals powered in EM2 are also powered in EM3 but
may not function if they require a running clock.

See the individual peripheral chapters for more information on low power operation.

Address Range Module Name Power Domain
0x40000000 - 0x40003FFF SCRATCHPAD EM1
0x40004000 - 0x40007FFF EMU EM2 (PDOA)
0x40008000 - 0x4000BFFF CMU EM2 (PDOB)
0x40010000 - 0x40013FFF HFRCOO0 EM1
0x40018000 - 0x4001BFFF FSRCO EM2 (PDOA)
0x4001C000 - 0x4001FFFF DPLLO EM1
0x40020000 - 0x40023FFF LFXO EM4
0x40024000 - 0x40027FFF LFRCO EM4
0x40028000 - 0x4002BFFF ULFRCO EM4
0x40030000 - 0x40033FFF MSC EM1
0x40034000 - 0x40037FFF ICACHEO EM1
0x40038000 - 0x4003BFFF PRS EM2 (PDOE)
0x4003C000 - 0x4003FFFF GPIO EM2 (PDOB)
0x40040000 - 0x40043FFF LDMA EM1
0x40044000 - 0x40047FFF LDMAXBAR EMA1
0x40048000 - 0x4004BFFF TIMERO EMA1
0x4004C000 - 0x4004FFFF TIMER1 EMA1
0x40050000 - 0x40053FFF TIMER2 EM1
0x40054000 - 0x40057FFF TIMER3 EM1
0x40058000 - 0x4005BFFF TIMER4 EM1
0x4005C000 - 0x4005FFFF TIMER5S EMA1
0x40060000 - 0x40063FFF TIMERG EMA1
0x40064000 - 0x40067FFF TIMER?7 EMA1
0x4006C000 - 0x4006FFFF BURTC EM4
0x40070000 - 0x40073FFF 12C1 EM1
0x40078000 - 0x4007BFFF SYSCFG EM1
0x4007CO000 - 0x4007FFFF SYSCFG EMA1
0x40080000 - 0x40083FFF BURAM EM4
0x40088000 - 0x4008BFFF GPCRC EM1
0x40094000 - 0x40097FFF DCDC EM2 (PDOB)
0x40098000 - 0x4009BFFF HOSTMAILBOX EM1
0x400A0000 - 0x400A3FFF EUSART1 EM1
0x400A4000 - 0x400A7FFF EUSART2 EM1
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Address Range

Module Name

Power Domain

0x400A8000 - 0x400ABFFF EUSART3 EM1
0x400AC000 - Ox400AFFFF EUSART4 EM1
0x400B0000 - 0x400B3FFF SYSRTCO EM2 (PDOA)
0x400C0000 - 0x400C3FFF DMEM EM1
0x400C4000 - 0x400C7FFF PFMXPPRF EM1
0x400C8000 - 0x400CBFFF RFFPLLO EM1
0x400D0000 - 0x400D3FFF ETAMPDET EM4
0x42000000 - 0x42003FFF BUFC EM1
0x44000000 - 0x440007FF RADIOAES EM1
0x44008000 - 0x4400BFFF SMU EM1
0x4400C000 - 0x4400FFFF SMU EM1
0x46000000 - 0x4603FFFF USBAHB EM1
0x47000000 - 0x47003FFF USB USB
0x47004000 - 0x47007FFF USBPLLO USB
0x49000000 - 0x49003FFF LETIMERO EM2 (PDOB)
0x49004000 - 0x49007FFF IADCO EM2 (PDOB)
0x49008000 - 0x4900BFFF ACMPO EM2 (PDOB)
0x4900C000 - 0x4900FFFF ACMP1 EM2 (PDOB)
0x49024000 - 0x49027FFF VDACO EM2 (PDOB)
0x49030000 - 0x49033FFF PCNTO EM2 (PDOB)
0x49038000 - 0x4903BFFF LESENSE EM2 (PDOB)
0x4A000000 - Ox4A003FFF HFRCOEM23 EM2 (PDOC)
0x4A004000 - 0x4A007FFF HFX00 EM2 (PDOC)
0x4B000000 - 0x4BOO3FFF 12C0 EM2, (PDOD)
0x4B004000 - 0x4BOO7FFF WDOGO EM2, (PDOD)
0x4B008000 - 0x4BOOBFFF WDOGH EM2, (PDOD)
0x4B010000 - 0x4B013FFF EUSARTO EM2, (PDOD)
0x4C000000 - 0x4C00007F SEMAILBOX EM1
0x50000000 - 0x50003FFF SCRATCHPAD_NS EM1
0x50004000 - 0x50007FFF EMU_NS EM2 (PDOA)
0x50008000 - 0x5000BFFF CMU_NS EM2 (PDOB)
0x50010000 - 0x50013FFF HFRCOO_NS EM1
0x50018000 - 0x5001BFFF FSRCO_NS EM2 (PDOA)
0x5001C000 - 0x5001FFFF DPLLO_NS EM1
0x50020000 - 0x50023FFF LFXO_NS EM4
0x50024000 - 0x50027FFF LFRCO_NS EM4
0x50028000 - 0x5002BFFF ULFRCO_NS EM4
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Address Range

Module Name

Power Domain

0x50030000 - 0x50033FFF MSC_NS EM1
0x50034000 - 0x50037FFF ICACHEO_NS EM1
0x50038000 - 0x5003BFFF PRS_NS EM2 (PDOE)
0x5003C000 - 0x5003FFFF GPIO_NS EM2 (PDOB)
0x50040000 - 0x50043FFF LDMA_NS EM1
0x50044000 - 0x50047FFF LDMAXBAR_NS EM1
0x50048000 - 0x5004BFFF TIMERO_NS EM1
0x5004C000 - 0x5004FFFF TIMER1_NS EM1
0x50050000 - 0x50053FFF TIMER2_NS EM1
0x50054000 - 0x50057FFF TIMER3_NS EM1
0x50058000 - 0x5005BF FF TIMER4_NS EM1
0x5005C000 - 0x5005FFFF TIMER5_NS EM1
0x50060000 - 0x50063FFF TIMER6_NS EM1
0x50064000 - 0x50067FFF TIMER7_NS EM1
0x5006C000 - 0x5006FFFF BURTC_NS EM4
0x50070000 - 0x50073FFF 12C1_NS EM1
0x50078000 - 0x5007BFFF SYSCFG_NS EM1
0x5007C000 - 0x5007FFFF SYSCFG_NS EM1
0x50080000 - 0x50083FFF BURAM_NS EM4
0x50088000 - 0x5008BFFF GPCRC_NS EM1
0x50094000 - 0x50097FFF DCDC_NS EM2 (PDOB)
0x50098000 - 0x5009BFFF HOSTMAILBOX_NS EM1
0x500A0000 - 0X500A3FFF EUSART1_NS EM1
0x500A4000 - 0x500A7FFF EUSART2_NS EM1
0x500A8000 - 0x500ABFFF EUSART3_NS EM1
0x500AC000 - 0X500AFFFF EUSART4 NS EM1
0x500B0000 - 0x500B3FFF SYSRTCO_NS EM2 (PDOA)
0x500C0000 - 0x500C3FFF DMEM_NS EM1
0x500C4000 - 0x500C7FFF PFMXPPRF_NS EM1
0x500C8000 - 0x500CBFFF RFFPLLO_NS EM1
0x500D0000 - 0x500D3FFF ETAMPDET_NS EM4
0x52000000 - 0x52003FFF BUFC_NS EM1
0x54000000 - 0x540007FF RADIOAES_NS EM1
0x54008000 - 0x5400BFFF SMU_NS EM1
0x5400C000 - 0x5400FFFF SMU_NS EM1
0x56000000 - 0x5603FFFF USBAHB_NS EM1
0x57000000 - 0x57003FFF USB_NS usB
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Address Range Module Name Power Domain
0x57004000 - 0x57007FFF USBPLLO_NS usB
0x59000000 - 0x59003FFF LETIMERO_NS EM2 (PDOB)
0x59004000 - 0x59007FFF IADCO_NS EM2 (PDOB)
0x59008000 - 0x5900BFFF ACMPO_NS EM2 (PDOB)
0x5900C000 - 0x5900FFFF ACMP1_NS EM2 (PDOB)
0x59024000 - 0x59027FFF VDACO_NS EM2 (PDOB)
0x59030000 - 0x59033FFF PCNTO_NS EM2 (PDOB)
0x59038000 - 0x5903BFFF LESENSE_NS EM2 (PDOB)
0x5A000000 - 0x5A003FFF HFRCOEM23_NS EM2 (PDOC)
0x5A004000 - 0x5A007FFF HFXO0_NS EM2 (PDOC)
0x5B000000 - 0x5B003FFF 12C0_NS EM2, (PDOD)
0x5B004000 - 0x5B007FFF WDOGO_NS EM2, (PDOD)
0x5B008000 - 0x5BO0BFFF WDOG1_NS EM2, (PDOD)
0x5B010000 - 0x5B013FFF EUSARTO_NS EM2, (PDOD)
0x5C000000 - 0x5C00007F SEMAILBOX_NS EM1
Note:

1. Peripherals listed as being in EM2 (PDOA) always remain powered in EM2 and EM3. Other EM2 power domains (PDOB, PDOC,

etc.) are powered down in EM2 and EM3 if all peripherals on that domain are unused.

4.2.4.2 Peripheral non-word access behavior

When writing to peripheral registers, all accesses are treated as 32-bit accesses. This means that writes to a register need to be large
enough to cover all bits of register, otherwise, any uncovered bits may become corrupted from the partial-word transfer. Thus, the saf-
est practice is to always do 32-bit writes to peripheral registers.

When reading, there is generally no issue with partial word accesses, however, note that any read action (e.g. FIFO popping) will be
triggered regardless of whether the actual FIFO bit-field was included in the transfer size.
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4.2.4.3 Peripheral Bit Set and Clear

The EFR32xG25 supports bit set, bit clear, and bit toggle access to most peripheral registers. The bit set and bit clear functionality (also
called Bit Access) enables modification of bit fields without the need to perform a read-modify-write. Also, the operation is contained
within a single bus access. Bit access registers and their addresses are shown in the register map for each peripheral. Peripherals with
no _SET, _CLR, or _TGL registers in the register map to not support these functions.

Each register with Bit Set functionality will have a _SET register. Whenever a bit in the SET register is written to a 1 the corresponding
bit in its target register is set. The SET register is located at TARGET + 0x1000 where TARGET is the address of the target register and
has the same name as the target register with '_SET' appended.

Each register with Bit Clear functionality will have a CLR register. Whenever a bit in the CLR register is written to a 1 the corresponding
bit in its target register is cleared. The CLR register is located at TARGET + 0x2000 where TARGET is the address of the target register
and has the same name as the target register with '_CLR' appended.

Each register with Bit Toggle functionality will have a TGL register. Whenever a bit in the TGL register is written to a 1 the correspond-
ing bit in its target register is inverted. The TGL register is located at TARGET + 0x3000 where TARGET is the address of the target
register and has the same name as the target register with '_TGL' appended.

Note: It is possible to combine bit clear and bit set operations in order to arbitrarily modify multi-bit register fields without affecting other
fields in the same register. In this case, care should be taken to ensure that the field does not have intermediate values that can lead to
erroneous behavior. For example, if bit clear and bit set operations are used to change an analog tuning register field from 0x2 to Ox4
by clearing bit 1 and then setting bit 2, the field would take on a value of zero for short time. If the analog module is active at the time,
this could lead to undesired behavior.

4.2.4.4 Peripheral Access Performance

The Cortex-M33, DMA Controller, and peripherals run on clocks which can be pre-scaled separately. Clocks and pre-scaling are descri-
bed in more detail in 8. CMU - Clock Management Unit. This section describes the access performance for a peripheral register based
on its frequency relative to the CPUCLK frequency and its access type. For this discussion, PERCLK refers to a selected peripheral's
clock frequency and CPUCLK refers to the core's clock frequency.

The type of each register in a peripheral is indicated in the 'Access' column of the peripherals register table. Register types are: ENA-
BLE, CONFIG, SYNC, LFSYNC, and INTFLAG. If not type is listed then the register is a Generic register.
4.2.4.41 Generic Registers

Registers with no type listed are generic registers. They may be read or written to at any time. Access will not stall the CPU.

4.2.4.4.2 CONFIG Registers
CONFIG Registers contain configuration that does not change during peripheral operation.

CONFIG registers may only be written when a peripheral is disabled. Writing to a CONFIG register when a peripheral is enabled will
result in a BUSFAULT. CONFIG register writes will not stall the CPU.

CONFIG registers may be read at any time. Reads will not stall the CPU.

4.2.4.4.3 SYNC Registers

SYNC registers are used to communicate with running high-speed peripherals where PERCLK is expected to be either higher or mar-
ginally slower (within an order of magnitude) than CPUCLK. For example, a timer can be running at 80 MHz (HFRCO) when the core is
at 39 MHz (HFXO), or a timer can run at 16 MHz (HFRCO) when the core is 97.5 MHz (RFFPLLSYS). In these cases, CPU stalls of
several PERCLK cycles do not significantly impact overall system performance in most systems.

SYNC registers may only be written to when the peripheral is enabled. Writing to a SYNC register when a peripheral is disabled will
result in a BUSFAULT. A write will take several (2 - 3) PERCLK cycles to complete (take effect) during which time the entire module will
be in a pending state. If a SYNC register is written to while the peripheral is already in a pending state, the CPU is stalled until the
previous write finishes. If a SYNC register is written to while the peripheral is not in a pending state, the CPU is not stalled.

SYNC registers may be read at any time. If a SYNC register is read while the peripheral is disabled, the CPU is not stalled. If a SYNC
register is read while the peripheral is enabled, the CPU will be stalled for several (2 -3) PERCLK cycles while up to date values are
retrieved from the peripheral.
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4.2.4.4.4 LFSYNC Registers

LFSYNC registers are used to communicate with running low frequency peripherals where PERCLK is expected to be much lower than
the CPU clock and synchronization delays may be long. For example, an LETIMER can be running at 32 kHz when the core is at 97.5
MHz (RFFPLLSYS). In this case CPU stalls of several PERCLK cycles represent a significant blockage of the CPU and need to be
avoided whenever possible. LFSYNC registers accommodate this by allowing the CPU to write the register and continue to do other
work while the value is synchronized.

LFSYNC registers may be written at any time. A write will take several (3 -4) PERCLK cycles to complete during which the register will
be in a pending state. If a LFSYNC register is written to while it is in a pending state, a BUSFAULT will occur. Each LFSYNC register
has a status bit indicating if it is currently pending.

LFSYNC registers may be read at any time. The CPU is never stalled on a read. If a LFSYNC register is read while pending, the pend-
ing (recently written) data will be returned even though it has not yet taken effect. Software may use the busy status bit to determine if
the read value has been applied to the hardware.

4.2.4.4.5 ENABLE Registers

ENABLE registers contain the enable bit for a peripheral.

ENABLE registers may be written at any time. When the peripheral is enabled it takes some time for the enable to take effect during
which time the module is pending. Peripherals will be in the pending state for a few (2 - 3) PERCLK cycles when first enabled. Since the
clock source for the peripheral may not be running before the peripheral is enabled, the start up time for the clock source may increase
the pending time. See EFR32xG25 Wireless Gecko for more information on on-demand clock sources.

When EN is cleared to 0, the peripheral will be disabled. The DISABLING status bit will be set to 1 until the operation is complete.
During disablement, the module will wait for any SYNCBUSY status to clear, reset the core peripheral function, and de-assert the pe-
ripheral clock. Entry into low energy modes EM2 and EM3 will be delayed while a peripheral is disabling.

While DISABLING is set, writing to any register in the module, including attempts to re-enable with EN, will cause a bus fault condition.
Any register in the module can be read while DISABLING.

4.2.4.4.6 SWRST Registers

SWRST registers are available in some blocks to reset the module back to the intial condition, similar to a power-on reset.

SWRST registers have a SWRST bit, which will reset the peripheral when written to 1. These registers also contain a status bit, RE-
SETTING, which indicates that a reset is in progress.

If a peripheral is resetting due to SWRST, entry into low energy modes EM2 and EM3 will be delayed. Writing to the SWRST bit or any
other writeable register while a reset is in progress will generate a bus fault condition.
4.2.4.4.7 INTFLAG Registers

INTFLAG registers contain interrupt flags. To set or clear an interrupt flag, the _SET or _CLR register alias must be used. Writing di-
rectly to the INTFLAG register will have no effect.

Note that for an interrupt to occur when a flag is set the IRQ must be enabled in the NVIC.
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5. Radio Transceiver

Quick Facts
What?

01 . . . :
z The Radio Transceiver provides access to transmit

and receive data, radio settings and control inter-
face.

Why?

The Radio Transceiver enables the user to commu-
nicate using a wide range of data rates, modulation
and frame formats.

How?

Dynamic or fixed frame lengths, optional address

recognition, flexible CRC and crypto schemes

makes the EFR32 Series 2 perfectly suit any appli-

cation using low or medium data rate radio commu-
( ) nication.
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5.1 Introduction

The EFR32xG25 Short Range Wireless Transceiver (SRW) consists of two main portions. The new portion is a SW Modem using
RISC-V with dedicated RAM, and a highly linear Power Amplifier which is capable of Wi-SUN OFDM and SUN O-QPSK. This SW Mo-
dem architecture can accommodate some updates to the radio as the Wi-SUN standard evolves more so than a hardware only archi-
tecture. The purpose is to support the Wi-SUN PHY Working Group Amendment version 1VA8 which is in review during development of
EFR32xG25. Unique customization using this SW Modem is not enabled.

The other main portion is the Legacy SRW which is like the Radio Transceiver of the EFR32FG23. This does enable the user to control
a wide range of settings and options for tailoring constant envelope radio operation precisely to the user's need. It provides access to
the transmit and receive data buffers and supports both dynamic and static frame lengths, as well as automatic address filtering and

CRC insertion/verification.

As seen in the Radio Overview illustration (), the radio consists of several modules all responsible for specific tasks. Please refer to the
abbreviations section (Appendix 1. Abbreviations) for a comprehensive description of acronyms.

Radio Transceiver
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i 32
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Figure 5.1. Radio Overview

During transmission (TX), the Radio Controller enables the SYNTH, Modulator and PA. The Modulator requests data from the Frame
Controller, which reads data from a buffer. Based upon modulation format and data to send, the Modulator manipulates the SYNTH to
output the correct frequency and phase. When the whole frame has been transmitted, the radio can automatically switch to receive

mode.

In receive mode (RX), the radio controller enables the LNA, SYNTH, Mixer, ADC and Demodulator. The Demodulator searches for valid
frames according to modulation format and data rate. If a frame is detected, the demodulated data is handed to the Frame Controller,
which stores the data in the Buffer. When the complete frame has been received (determined by the Frame Controller), it is possible to
either go to TX or stay in RX to search for a new frame.

The Radio Transceiver interface is accessible through software drivers provided by Silicon Labs.
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5.1.1 RF Frequency Synthesizer

The Fractional-N RF Frequency Synthesizer (SYNTH) provides a low phase noise LO signal to be used in both receive and transmit
modes.

The capabilities of the SYNTH include:

» High performance, low phase noise

» Fast frequency settling

» Fast and fully automated calibration

» Sub 100 Hz frequency resolution across the supported frequency bands

5.1.2 Modulation Modes
EFR32xG25 supports a wide range of modulation modes in transmit and receive:

» 2-FSK, 2-GFSK, 4-FSK, MSK, GMSK, O-QPSK with half-sine shaping, ASK / OOK, DBPSK TX

* Wi-SUN OFDM Options 1, 2, 3, and 4, with MCS index 0 through 6, and SUN O-QPSK

* NRZ or Manchester support

* UART mode over air for legacy protocols

» Baudrates ranging from below 100 Baud/s to 2 MBaud/s, allowing data rates up to 4 MBit/s

» Configurable frequency deviation

» Configurable Direct Sequence Spread Spectrum (DSSS), with spread sequences up to 32 chips encoding up to 4 information bits
» Configurable 4-FSK symbol encoding

5.1.3 Transmit Mode
In transmit mode EFR32xG25 performs the following functionality:

» Automatic PA power ramping during the start and end of a frame transmit

* Programmable output power

» Optional preamble and synchronization word insertion

» Accurate transmit frame timing to support time synchronized radio protocols

» Optional Carrier Sense Multiple Access - Collision Avoidance (CSMA-CA) or Listen Before Talk (LBT) hardware support
* Integrated transmit test modes, as described in 5.1.12 RF Test Modes

5.1.4 Receive Mode
In receive mode EFR32xG25 performs the following functionality:

» A single-ended LNA amplifies the input RF signal. The amplified signal is then mixed to a low-IF signal through the quadrature
down-coversion mixer. Further signal filtering is performed before conversion to a digital signal through the 1/Q ADC.

+ Digitally configurable receiver bandwidth from 100 Hz to 2.5 MHz

» Timing recovery on received data, including simultaneous support for two different frame synchronization words

» Automatic frequency offset compensation, to compensate for carrier frequency offset between the transmitter and receiver
» Support for a wide range of modulation formats as described in section

5.1.5 Data Buffering

EFR32xG25 supports buffered transmit and receive modes through its buffer controller (BUFC), with four individually configurable buf-
fers. The BUFC uses the system RAM as storage, and each buffer can be individually configured with parameters such as:

» Buffer size

 Buffer interrupt thresholds

» Buffer RAM location

+ Overflow and underflow detection

In receive mode, data following frame synchronization is moved directly from the demodulator to the buffer storage.

In transmit mode, data following the inserted preamble and synchronization word is moved directly from the buffer storage to the modu-
lator.
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5.1.6 Unbuffered Data Transfer
For most system designs it is recommended to use the data buffering within EFR32xG25 to provide a convenient user interface.

In unbuffered data transfer modes the hardware support provided by EFR32xG25 to perform preamble and frame synchronization in-
sertion in transmit mode and detection in receive mode can still optionally be used.

5.1.7 Frame Format Support

EFR32xG25 has an extensive support for frame handling in transmit and receive modes, which allows effective handling of even ad-
vanced protocols. The frame format support is controlled by the Frame Controller (FRC). The support includes:

* Preamble and frame synchronization inserted into transmitted frames
» Full frame synchronization of received frames

» Simple address matching of received frames in hardware, further configurable address and frame filtering supported through se-
quencer

» Support for variable length frames
» Automated CRC calculation and verification
» Configurable bit ordering, with the most or least significant bit transmitted and received first

5.1.8 Hardware CRC Support
EFR32xG25 supports a configurable CRC generation in transmit and verification in receive mode:

+ 8, 16, 24 or 32 bit CRC value

» Configurable polynomial and initialization value

» Optional inversion of CRC value over air

» Configurable CRC byte ordering

» Support for multiple CRC values calculated and verified per transmitted or received frame

» The CRC module is typically controlled by the Frame Controller (FRC) for in-line operations in transmit and receive modes. Alterna-
tively, the CRC module may be accessed directly from software to calculate and verify CRC data.

5.1.9 Convolutional Encoding / Decoding

EFR32xG25 includes hardware support for convolutional encoding and decoding, for forward error correction (FEC). This feature is per-
formed by the Frame Controller (FRC) module:

» Constraint length configurable up to 7, for the highest robustness

« Configurable puncturing, to achieve rates between 1/2 rate and full rate

» Configurable soft decision or hard decision decoding

« Convolutional coding may be used together with the symbol interleaver to improve robustness against burst errors

5.1.10 Binary Block Encoding / Decoding

EFR32xG25 includes hardware support for binary block encoding and decoding, both performed real-time in the the transmit and re-
ceive path. This is performed in the Frame Controller (FRC) module:

The block coding works on blocks of up to 16 bits of data and adds parity bits to be capable of single or multiple bit corrections by the
receiver.

» One or more parity bits can be added and verified
« Bit error correction
* Lookup-codes can be used to implement virtually any block coding scheme
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5.1.11 Data Encryption and Authentication

EFR32xG25 has hardware support for AES encryption, decryption and authentication modes. These security operations can be per-
formed on data in RAM or any data buffer, without further CPU intervention. The key size is 128 bits.

AES modes of operations directly supported by the EFR32xG25 hardware are listed in Table 5.1 AES modes of operation with hard-
ware support on page 58. In addition to these modes, other modes can also be implemented by using combinations of modes. For
example, the CCM mode can be implemented using the CTR and CBC-MAC modes in combination.

Table 5.1. AES modes of operation with hardware support

AES Mode Encryption / Decryption Authentication Comment

ECB Yes - Electronic Code Book

CTR Yes - Counter mode

CCM Yes Yes Counter with CBC-MAC

CCM* Yes Yes CCM with encryption-only and
integrity-only capabilities

GCM Yes Yes Galois Counter Mode

CBC Yes - Cipher Block Chaining

CBC-MAC - Yes Cipher Block Chaining, Mes-
sage Authentication Code

CMAC - Yes Cipher-based MAC

CFB Yes - Cipher Feedback

OFB Yes - Output Feedback

The Cryptographic Acceleration module can operate directly on data buffers provided by the buffer controller (BUFC) module. It is also
possible to provide data directly from the embedded Cortex-M33 or via DMA.

5.1.12 RF Test Modes
EFR32xG25 supports a wide range of RF test modes typically used for characterization and regulation compliance testing, including:

* Unmodulated carrier transmit

* Modulated carrier transmit, with internal configurable pseudo random data generator
» Continuous data reception for Bit Error Rate (BER) measurements

« Storing of raw receiver data to RAM

» Transmit of raw frequency data from RAM
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6. MSC - Memory System Controller

01
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Quick Facts
What?

The user can perform flash memory read, read con-
figuration, and write operations through the Memory
System Controller (MSC). SRAM operation may be

configured though System Configuration (SYSCFG).

Why?

The MSC allows the application code and user data
to be stored in non-volatile flash memory. Certain
memory system functions, such as program memory
wait-states and flash lock bits are configured from
the MSC peripheral register interface, giving the de-
veloper the ability to dynamically customize the
memory system performance, security level, energy
consumption and error handling capabilities to the
requirements at hand.

How?

The MSC integrates a low-energy flash IP with a
charge pump, enabling minimum energy consump-
tion while eliminating the need for external program-
ming voltage to erase the memory. An easy to use
write and erase interface is supported by an internal,
fixed-frequency oscillator and autonomous flash tim-
ing and control reduces software complexity while
not using other timer resources.

A highly efficient low energy instruction cache re-
duces the number of flash reads significantly, thus
saving energy. Performance is also improved when
wait-states are used, since many of the wait-states
are eliminated. Built-in performance counters can be
used to measure the efficiency of the instruction
cache.

Instruction prefetcher improves program execution
performance by reducing the number of wait-state
cycles needed.

6.1 Introduction

The Memory System Controller (MSC) is the program memory unit of the EFR32xG25 microcontroller. The flash memory is readable
and writable from both the Cortex-M33 and DMA. The flash memory is divided into two blocks: the main block and the information
block. Program code is normally written to the main block. The information block is available for special user data. There is also a read-
only page in the information block containing system and device calibration data. Flash read and write operations are supported in en-
ergy modes EMO and EM1.
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6.2 Features

* AHB read interface
» Scalable access performance to optimize the Cortex-M33 code interface
» Advanced energy optimization functionality
» Conditional branch target prefetch suppression
+ Cortex-M33 unfolding of if-then (IT) blocks
* Instruction Cache
* Instruction Prefetch
* DMA read support in EMO and EM1
» Command and status interface
» Flash write and erase
» Accessible from Cortex-M33 in EMO
» DMA write support in EMO and EM1
» Core clock independent flash timing
« Internal oscillator and internal timers for precise and autonomous flash timing
» General purpose timers are not occupied during flash erase and write operations
» No special time scaling registers needed
» Configurable interrupt erase abort
» Improved interrupt predictability
* Memory and bus fault control
» Security features
» Lockable debug access
» Page lock registers
* SW Mass erase and User Data lock bits
» End-of-write and end-of-erase interrupts

6.3 Functional Description

The size of the main flash block is device dependent. The largest size available is 1920 kB (240 pages). The information block has 1 kB
available for user data. The information block also contains chip configuration data located in a reserved area. The main block is map-
ped to address 0x08000000 and the information block is mapped to address 0OxOFEQ0000. Table 6.1 MSC Flash Memory Mapping on
page 60 outlines how the flash is mapped in the memory space. All flash memory is organized into 8 kB pages.

Table 6.1. MSC Flash Memory Mapping

Page Base address Write/Erase by... Software Reada- Purpose/Name Size
ble?
Main 0 0x08000000 Software, debug Yes User code and data 64 kB - 1920 kB
1 0x08002000 Software, debug Yes

Software, debug Yes

2391 0x081DEO000 Software, debug | Yes
Information N/A 0xOFEO00000 Software, debug | Yes User Data (UD) 1kB
N/A 0xOFE08000 - Yes Device Information (DI) |1 kB

Note:
1.240 pages for largest device.

6.3.1 RAM Configuration

The SYSCFG and MPAHBRAM modules contain controls for configuring the various RAM blocks on the device. Options include ena-
bling EM2/EM3 data retention, ECC, and RAM port priorities. For a complete description see 6.6 SYSCFG - System Configuration.
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6.3.2 Instruction Cache

The instruction cache improves the speed and power consumption of the Cortex-M33 by providing fast, low-power access to recently
executed instructions. For detailed information see 6.5 ICACHE - Instruction Cache

6.3.3 Device Information (DI) Page

This read-only page holds calibration data from the production test, several unique device IDs, and other part specific information. For a
complete description see 6.4 DEVINFO - Device Info Page.

6.3.4 User Data (UD) Page Description

This is the user data page in the information block. The page can be erased and written by software when MISCLOCK-
WORD.UDLOCKBIT is 0.

6.3.5 Bootloader

The EFR32xG25 supports use of the Gecko Bootloader detailed in UG489: Silicon Labs Gecko Bootloader User’s Guide for GSDK 4.0
and Higher (https://www.silabs.com/support/resources).To enable bootloader functionality, the second stage of the bootloader must be
configured and programmed into the beginning of flash. The first stage of the bootloader is provided by the SE and is not user accessi-
ble. For more details on SE bootloader support, see the SE peripheral documentation.

6.3.6 Post-reset Behavior

Calibration values are automatically written to registers by the MSC before application code start-up. The values can also be read from
the DI page by software. Other information such as the device ID and production date is also stored in the DI page and is readable from
software.

As part of the reset, hardware performs repeated flash reads to determine when flash is fully powered up and available for use by the
CPU. PWRUPCKBDFAILCOUNT in MSC_STATUS contains the number of failed reads during the last reset.

6.3.7 Flash Startup

Flash wakeup on demand is supported when waking from EM2/3 to EMO. Set bit FLASHPWRUPONDEMAND of register EMU_CTRL
to enable the power up on demand. When enabled, flash will not be powered up until accessed. In this case it is possible for the MCU
to wake, execute out of RAM or cache, and return to sleep mode without ever powering on the flash. Software can force the flash to
power up by writing PWRUP in MSC_CMD. When flash is powered via MSC_CMD the MSC_IF.PWRUPF interrupt flag will be set when
power up is complete and the CPU will be interrupted if MSC_IEN.PWRUPF is set.

6.3.8 Flash EM0/ EM1 Power Down

It is also possible to put the flash in a power-saving sleep mode when the system is in EMO or EM1. Flash power down can be config-
ured to happen on entering EM1, radio-only sleep, or with an immediate manual operation.

During EMO, software can instruct the flash to go to power down mode with the MSC_CMD.PWROFF command. Any system IRQ or
flash read will wake the flash. The MSC_CMD.PWRUP command is used to power the flash back up in the absence of a wake event.

The MSC_PWRCTRL register allows the flash to be configured to automatically enter sleep mode on entering EM1 or radio-only sleep
with the bits PWROFFONEM1ENTRY and PWROFFONEM1PENTRY, respectively. If the flash is configured to sleep during one of
these states, it may sometimes be powered back up without processor intervention in EMO (for example, if DMA reads flash in EM1). By
default, the flash will remain powered on after such access. If the PWROFFENTRYAGAIN bit is set, it instructs the flash to re-enter the
power down state if no further access is seen during the timeout period defined by PWROFFDLY. Flash must be idle for PWROFFDLY
* 64 bus clocks before it will enter sleep again.

6.3.9 Wait-states

Since the CPU may be clocked faster than the flash can respond, it is necessary to configure wait-states for flash accesses at higher
CPU clock speeds. See the device Datasheet for information on the maximum allowed frequency for each wait-state setting. To config-
ure the flash wait-states set the MODE field in MSC_READCTRL.

When changing wait states, care should be taken that the system is never in an invalid state. To ensure this, MODE should be changed
after the clock is changed when reducing clock speed and before the clock is changed when increasing clock speed.
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6.3.10 Cortex-M33 If-Then Block Folding

The Cortex-M33 offers a mechanism known as if-then block folding. This is a form of speculative prefetching where small if-then blocks
are collapsed in the prefetch buffer if the condition evaluates to false. The instructions in the block then appear to execute in zero cy-
cles. With this scheme, performance is optimized at the cost of higher energy consumption as the processor fetches more instructions
from memory than it actually executes. To disable the mode, write a 1 to the DISFOLD bit in the NVIC Auxiliary Control Register; see
the Cortex-M33 Technical Reference Manual for details. Normally, it is expected that this feature is most efficient when operating with 0
wait-states. Folding is enabled by default.

6.3.11 Line Buffering (Prefetch)

The MSC reads a 2-word line from flash on any flash access. The data being accessed is returned immediately and the other word
locally cached so that it can be provided immediately if accessed. This has the effect of pre-fetching the second word when the first is
read, resulting in fewer wait-states when executing sequential code. This feature may be disabled by setting DOUTBUFEN in
MSC_READCTRL.
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6.3.12 Erase and Write Operations

To erase a page first set WREN in MSC_WRITECTRL and load any address in the page to be erased into the MSC_ADDRSB register.
Next check INVADDR, LOCKED, and WREADY in MSC_STATUS to ensure that the address is valid, not locked, and the MSC is ready
to modify flash. Writing ERASEPAGE in MSC_WRITEMD will execute the page erase operation. ERASE in MSC_IF will be set when
the page erase is complete. If ERASE in MSC_IEN is set, the end of a page erase will also trigger an interrupt. Finally, clear WREN to
disable flash operations.

In addition to a page erase, a mass erase will clear the entire contents of the main flash array. A mass erase can be initiated by the
Secure Engine. User Data page contents are not included in a mass erase.

To perform a programming operation, set WREN and load the address to be programmed into the MSC_ADDRB register. Next check
INVADDR, LOCKED, WREADY, and WDATAREADY in MSC_STATUS to ensure that the address is valid, not locked, the MSC is
ready to modify flash, and the write data buffer is clear. Writing data to MSC_WDATA will begin the programming operation. If a burst
write is being performed, the next data word can be programmed to MSC_WDATA as soon as WDATAREADY is set. WRITE in
MSC_IF will be set when the programming operation is complete. If WRITE in MSC_IEN is set, the end of the program operation will
also trigger an interrupt. Finally, clear WREN to disable flash operations.

If data is written to the MSC_WDATA register faster than it can be processed, WDATAOV in MSC_IF will be set. If WDATAQV in
MSC_IEN is set an interrupt will also be fired.

The MSC_ADDRSB register only has to be written once when writing to sequential words. After each word is written, ADDRB is incre-
mented automatically by 4. The INVADDR bit of the MSC_STATUS register is set if the loaded address is outside the flash. The
LOCKED bit of the MSC_STATUS register is set if the page addressed is locked. Any attempts to erase or write to the page are ignored
if INVADDR or the LOCKED bits of the MSC_STATUS register are set.

Write and erase operations may be aborted by software. To abort an erase, set the ERASEABORT bit in the MSC_WRITECMD regis-
ter. To abort a write, set WRITEEND in MSC_WRITECMD

For a DMA write, CLEARWDATA in MSC_WRITECMD to assert a DMA request and transfer the first word. Alternately the first word
may be programmed manually into MSC_WDATA by code.

By default, if any interrupt occurs during an erase operation, the erase is aborted. This feature may be disabled by clearing IRQERA-
SEABORT in MSC_WRITECTRL. When an erase is aborted due to an interrupt, ERASEABORTED in MSC_STAUTS is set by hard-
ware.

Software may observe the status of the MSC via the MSC_STATUS register. When a flash operation is in progress, BUSY will be set. If
a flash operation has been requested but not yet started, PENDING will be set. This may occur if a subsystem is performing MSC oper-
ations. When the write buffer underflows, TIMEOUT will be set. Buffer underflow is a normal part of the write procedure since it will
occur once the last word has been written and no more data is available.

The flash memory is organized into 64-bit wide double-words. Each 64-bit double-word can be written only twice between erase cycles.
The lower and upper 32-bit words may be written sequentially in any order, or one at a time. Each flash bit is 1 after erase. Writing a 0
will clear the bit. Writing a 1 will not change the bit value.

While it is possible to write twice to the lower or upper 32-bit word of the 64-bit double word, then the other 32-bit word cannot be used.
In this case, it is permitted to write to either the lower or upper 32-bit word twice between each erase, so long as no bit is ever cleared
more than once.

Note: The ERASEPAGE bit in WRITECMD and the WDATA register cannot safely be written from code in flash. It is recommended to
place a small code section in RAM to set these bits and wait for the operation to complete. Also note that DMA transfers to or from any
other address in flash while a write or erase operation is in progress will produce unpredictable results.

Note: During a write or erase, flash read accesses will be stalled, effectively halting code execution from flash. Code execution contin-
ues upon write/erase completion. Code residing in RAM or ICACHE may be executed during a write/erase operation.

6.3.12.1 Low-Power Write

To limit maximum current, the programming operations can be slowed down. Set LPWRITE in MSC_WRITECTRL to double the write
time and halve the write current.
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6.3.12.2 Flash Lock

The ability to program or erase individual flash pages may be disabled using the MSC_PAGELOCKN registers. The bits in these regis-
ters may only be set to 1 by software on the device and are cleared when the device is reset. This means that once locked, a page may
not be unlocked until a reset occurs. Users wishing to lock accesses to flash should implement code to write to the MSC_PAGELOCKn
registers immediately after a reset. Any page locked in this way cannot be written to or erased.

User Data can be locked by setting MSC_MISCLOCKWORD.UDLOCK to 1. Mass erase is enabled out of reset, however if firmware
sets MELOCKBIT in the MSC_MISCLOCKWORD register, then mass erase can only be issued by the SE.

6.4 DEVINFO - Device Info Page

The Device Info Page holds factory programmed information about the device. It contains the following data:
 Calibration values for reconfiguring the device

* Unique ID's

» OPN identifiers (family, feature set, flash size, etc.)
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6.4.1 DEVINFO Register Map

The offset register address is relative to the registers base address.

Offset Name Type Description

0x000 |DEVINFO_INFO R DI Information

0x004 |DEVINFO_PART R Part Info

0x008 | DEVINFO_MEMINFO R Memory Info

0x00C |DEVINFO_MSIZE R Memory Size

0x010 |DEVINFO_PKGINFO R Misc Device Info

0x014 | DEVINFO_CUSTOMINFO R Custom Part Info

0x018 | DEVINFO_SWFIX R SW Fix Register

0x01C | DEVINFO_SWCAPAO R Software Restriction

0x020 |DEVINFO_SWCAPA1 R Software Restriction

0x028 |DEVINFO_EXTINFO R External Component Info

0x040 |DEVINFO_EUI48L R EUI 48 Low

0x044 |DEVINFO_EUI48H R EUI 48 High

0x048 |DEVINFO_EUI64L R EUI64 Low

0x04C |DEVINFO_EUI64H R EUI64 High

0x050 |DEVINFO_CALTEMP R Calibration Temperature

0x054 |DEVINFO_EMUTEMP R EMU Temp

0x058 |DEVINFO_HFRCODPLLCALN R HFRCODPLL Calibration

0x0A0 | DEVINFO_HFRCOEM23CALnN R HFRCOEM23 Calibration

0x130 DEVINFO_MODULENAMEO R Module Name Information

0x134 |DEVINFO_MODULENAME1 R Module Name Information

0x138 |DEVINFO_MODULENAME2 R Module Name Information

0x13C |DEVINFO_MODULENAME3 R Module Name Information

0x140 |DEVINFO_MODULENAME4 R Module Name Information

0x144 DEVINFO_MODULENAMES5 R Module Name Information

0x148 DEVINFO_MODULENAMEG R Module Name Information

0x14C | DEVINFO_MODULEINFO R Module Information

0x150 |DEVINFO_MODXOCAL R Module External Oscillator Calibration Information

0x17C | DEVINFO_HFXOCAL R High Frequency Crystal Oscillator Calibration Data

0x180 |DEVINFO_IADCOGAINO R IADC Gain Calibration

0x184 | DEVINFO_IADCOGAIN1 R IADC Gain Calibration

0x188 | DEVINFO_IADCOOFFSETCALO |R IADC Offset Calibration

0x18C | DEVINFO_IADCONORMALOFF- |R IADC Offset Calibration
SETCALO

0x190 |DEVINFO_IADCONORMALOFF- |R IADC Offset Calibration

SETCAL1
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Offset Name Type Description

0x194 | DEVINFO_IADCOHISPDOFF- R IADC Offset Calibration
SETCALO

0x198 | DEVINFO_IADCOHISPDOFF- R IADC Offset Calibration
SETCAL1

0x1FC |DEVINFO_LEGACY R Legacy Device Info

6.4.2 DEVINFO Register Description

6.4.2.1 DEVINFO_INFO - DI Information

Offset Bit Position

0x000 |5 3 IQIQNQQIQNIQR =TT 2|¥CtQlololm|o/b|lt|m|a|~|o
o o o
Reset g 3 3
Access I x o
>
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@ % %
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Bit Name Reset Access Description
31:24 DEVINFOREV 0x12 R DI Page Version
DEVINFO layout revision as unsigned integer (initially 1)
23:16 PRODREV 0x0 R Production Revision
Production revision as unsigned integer
15:0 CRC 0x0 R CRC

CRC of DI-page (CRC-16-CCITT)
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6.4.2.2 DEVINFO_PART - Part Info

Offset Bit Position
0004 153 RRNQRIQNIR2RT|R I 2N 206 0 ~ow oo
Reset g g g
Access x x x
b= =
) o)
P zZ
Name > > 3
s s >
i = )
Bit Name Reset Access Description
31:30 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
29:24 FAMILY 0x0 R Device Family
Encoded portion of the Device Family
Value Mode Description
0 FG Flex Gecko
23:22 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
21:16 FAMILYNUM 0x0 R Device Family
Numeric portion of the Device Family
15:0 DEVICENUM 0x0 R Device Number

Device Number. The device number is one letter and 3 digits. NUMBER = (alpha-'A")*1000 + numeric. 0 = A000; 1123 =
B123
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6.4.2.3 DEVINFO_MEMINFO - Memory Info

Offset Bit Position
%008 |5 8IRXNELRIRQN TR LL T2 2 olo~owv voa o
8 ~— ™
Reset = 3 3
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Access o x o
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) Q
Name i ai
z 2 &
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Bit Name Reset Access Description
31:16 DILEN 0x100 R Length of DI Page
Length of DI area (number of 32-bit words included in CRC)
15:8 UDPAGESIZE 0x1 R User Data Page Size
User Data page size
7:0 FLASHPAGESIZE 0x3 R Flash Page Size

Flash page size in bytes coded as 2*((MEMINFO.PAGESIZE +10) & OxFF. For example, the value of OxFF = 512 bytes

6.4.2.4 DEVINFO_MSIZE - Memory Size

Offset Bit Position
x0C |5/3RRNIQRIRNSR2RTCeLI2Y T 2o|w~onbvoa-x-o
Reset g g
Access o o
Name <§t cz)
& n
Bit Name Reset Access Description
31:27 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
26:16 SRAM 0x0 R Sram Size
Ram size, kbyte count as unsighed integer (eg 16)
15:0 FLASH 0x0 R Flash Size

Flash size, kbyte count as unsigned integer (eg. 128)
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6.4.2.5 DEVINFO_PKGINFO - Misc Device Info

Offset Bit Position
0010 15|88 NIRRT IRV T|RI2|2||ele| 2|as ~ oo v |o a0
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Bit Name Reset Access Description
31:24 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
23:16 PINCOUNT 0x0 R Pin Count
Device pin count as unsigned integer (eg. 48)
15:8 PKGTYPE 0x0 R Package Type
Package identifier as character
Value Mode Description
74 WLCSP WLCSP package
76 BGA BGA package
77 QFN QFN package
81 QFP QFP package
7:0 TEMPGRADE 0x0 R Temperature Grade

Temperature Grade of product as unsigned integer enumeration

Value Mode Description

0 N40TO85 -40 to 85 degC
1 N40TO125 -40 to 125 degC
2 N40TO105 -40 to 105 degC
3 NOTO70 0 to 70 degC
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6.4.2.6 DEVINFO_CUSTOMINFO - Custom Part Info

Offset Bit Position
x014 15|18 IQIRRQQ IR ] IR 2T eI 2 ¥ tQ|loo|~lo|lw|¢|m|a|- o
Reset g
Access x
o
z
Name £
<
o
Bit Name Reset Access Description
31:16 PARTNO 0x0 R Part Number
Custom part identifier as unsigned integer (eg. 903). 65535 for standard product
15:0 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions

6.4.2.7 DEVINFO_SWFIX - SW Fix Register

Offset Bit Position
x018 |15 3 IQIQNQQIQINIQRNS eI 2|¥CtQlolom|o/b|lt|m|a|~|0O

T

L

L

L
Reset -
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Bit Name Reset Access Description
31:0 RSV OxFFFFFF R Reserved

FF

Reserved for future use
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6.4.2.8 DEVINFO_SWCAPAO - Software Restriction

Offset Bit Position
001C 15|88 N|QIRIT RN TIRZ2E|eL T2 20w ~oo< oo~ o
Access x x @ o o o 14
3 e a
Name g . % % "'g % %
N ) o 0 o = N
Bit Name Reset Access Description
31:27 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
26:24 ZWAVE 0x0 R Z-Wave Capability
Z-Wave Stack Capability
Value Mode Description
0 LEVELO Z-Wave stack capability not available
1 LEVEL1 Z-Wave Gateway
2 LEVEL2 Z-Wave End Device
3 LEVEL3 Z-Wave Sensor
4 LEVEL4 Z-Wave Lighting
23:22 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
21:20 SRI 0x0 R RAIL Capability
RAIL capability not available
Value Mode Description
0 LEVELO RAIL capability not available
1 LEVEL1 RAIL enabled
2 LEVEL2 N/A
3 LEVEL3 N/A
19:18 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
17:16 CONNECT 0x0 R Connect Capability

Connect stack capability level

Value Mode Description

0 LEVELO Connect stack capability not available
1 LEVEL1 Connect enabled

2 LEVEL2 N/A

3 LEVEL3 N/A
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Bit Name Reset Access Description

15:14 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions

13:12 BTSMART 0x0 R Bluetooth Smart Capability
Bluetooth SMART stack capability level

Value Mode Description
0 LEVELO Bluetooth SMART stack capability not available
1 LEVEL1 Bluetooth SMART enabled
2 LEVEL2 N/A
3 LEVEL3 N/A
11:10 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions

9:8 RF4CE 0x0 R RF4CE Capability
RF4CE stack capability level

Value Mode Description
0 LEVELO Thread stack capability not available
1 LEVEL1 Thread stack enabled
2 LEVEL2 N/A
3 LEVEL3 N/A
7:6 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions

5:4 THREAD 0x0 R Thread Capability

Thread stack capability level

Value Mode Description
0 LEVELO RF4CE stack capability not available
1 LEVEL1 RF4CE stack enabled
2 LEVEL2 N/A
3 LEVEL3 N/A
3:2 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions

1:.0 ZIGBEE 0x0 R Zigbee Capability
ZigBee stack capability level

Value Mode Description

0 LEVELO ZigBee stack capability not available
1 LEVEL1 GreenPower only

2 LEVEL2 ZigBee and GreenPower

3 LEVEL3 ZigBee Only
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6.4.2.9 DEVINFO_SWCAPA1 - Software Restriction

Offset Bit Position
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Bit Name Reset Access Description
31:4 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
3 XOouT 0x0 R XOUT
XOUT feature available
2 GWEN 0x1 R Gateway
Gateway enabled part
1 NCPEN 0x1 R NCP
Network co-processor enabled part. NCP only if RFMCUEN = 0
0 RFMCUEN 0x1 R RF-MCU

RF-MCU enabled part. RF-MCU only if NCPEN = 0
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6.4.2.10 DEVINFO_EXTINFO - External Component Info

Offset Bit Position
x028 1518 QX QLIQN IR =g ey ~lo|lw s | m N~ o
L [V L
Reset = = e~
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Bit Name Reset Access Description
31:24 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
23:16 REV OxFF R Revision
MCM Revision
15:8 CONNECTION OxFF R Connection
Connection protocol to external interface
Value Mode Description
0 SPI SPI control interface
255 NONE No interface
7:0 TYPE OxFF R Type
External Component
Value Mode Description
255 NONE
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6.4.2.11 DEVINFO_EUI48L - EUI 48 Low

Offset Bit Position
x040 |5 |8IQIRIRQQ IR ] IR eI 2 ¥ tQ|lo|o|~lo|lw|¢|m|a|- o
Reset g g
Access x x
o
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Bit Name Reset Access Description
31:24 oul48L 0x0 R oui48L
Lower Octet of EUI48 Organizationally Unique Identifier
23:0 UNIQUEID 0x0 R Unique ID
Unique identifier
6.4.2.12 DEVINFO_EUI48H - EUI 48 High
Bit Position
0x044 1S IS IRIQRQQIJ]PVTIK 2222 ¥ c|8lojo ~ojw|v o a|-|o
i
Reset “LL>2 g
o
Access 04 14
O
Name E §
e 3
Bit Name Reset Access Description
31:16 RESERVED OxFFFF R RESERVED
Reserved
15:0 OUI48H 0x0 R OUI48H

Upper two Octets of EUI48 OUI
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6.4.2.13 DEVINFO_EUI64L - EUI64 Low

Offset Bit Position
048 5 3R QKNQRIQNTR2EERILIT 20w~ 0w oo
Reset g
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Bit Name Reset Access Description
31:0 UNIQUEL 0x0 R UNIQUEL

Lower 32 bits of EUI64 Unique Identifier

6.4.2.14 DEVINFO_EUI64H - EUI64 High

Offset Bit Position
x04C 15 18 IR QX RIQIRIIQ QIR g ¥ ¥t loo|~|lo|jw|t|m|a|-]|o
Reset g g
Access x o
T
w
Name > 8
) z
O )
Bit Name Reset Access Description
31:8 oule4 0x0 R oule4
24-bit OUI identifier
7:0 UNIQUEH 0x0 R UNIQUEH

Upper 8 bits of EUI64 unique identifier
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6.4.2.15 DEVINFO_CALTEMP - Calibration Temperature

Offset Bit Position
X050 158 RRKNILRIQYNTR2ZR TR IV T2 0 o/ ~ov <o a o
Reset g
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Bit Name Reset Access Description
31:8 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
7:0 TEMP 0x0 R Cal Temp

Calibration temperature as an unsigned int in DegC. (0x19 = 25DegC)

6.4.2.16 DEVINFO_EMUTEMP - EMU Temp

Offset Bit Position
0x054 2 QIFQ QI IV QI I e|¥If@low~low|t m|la|~]|o
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Bit Name Reset Access Description
31:11 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
10:2 EMUTEMPROOM 0x0 R Emu Room Temperature
EMU_TEMP temperature reading at room (calibration) temperature.
1:0 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions
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6.4.2.17 DEVINFO_HFRCODPLLCALnR - HFRCODPLL Calibration

Offset Bit Position
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Bit Name Reset Access Description
31:28 IREFTC 0x0 R
Tempco Trim
27:26 CMPSEL 0x0 R
Comparator Load Select
25:24 CLKDIV 0x0 R
Locally Divide HFRCO Clock Output
23:21 CMPBIAS 0x0 R
Comparator Bias Current
20:16 FREQRANGE 0x0 R
Frequency Range
15 LDOHP 0x0 R
LDO High Power Mode
14 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
13:8 FINETUNING 0x0 R
Fine Tuning Value
7 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
6:0 TUNING 0x0 R

Tuning Value
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6.4.2.18 DEVINFO_HFRCOEM23CALn - HFRCOEM23 Calibration

Offset Bit Position
0x0A0 |5 18R IRINELIRIQNTIRIZ2T LT 2olo~owb voa o
Reset = = = = = = = =
ese o o o o o o o o
Access x x o o x x 4 o
[
o 2
_ 2] <Z( z
Name O w > < & a ) O]
~ N 3 o G T = =
] < ¥4 < w o} 4 z
o O o O x g T =
Bit Name Reset Access Description
31:28 IREFTC 0x0 R
Tempco Trim
27:26 CMPSEL 0x0 R
Comparator Load Select
25:24 CLKDIV 0x0 R
Locally Divide HFRCO Clock Output
23:21 CMPBIAS 0x0 R
Comparator Bias Current
20:16 FREQRANGE 0x0 R
Frequency Range
15 LDOHP 0x0 R
LDO High Power Mode
14 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
13:8 FINETUNING 0x0 R
Fine Tuning Value
7 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
6:0 TUNING 0x0 R

Tuning Value
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6.4.2.19 DEVINFO_MODULENAMEO - Module Name Information

Offset Bit Position
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Bit Name Reset Access Description
31:24 MODCHAR4 OxFF R
Fourth character of Module Name, 0xFF = unwritten, 0x00 = character not used in name
23:16 MODCHAR3 OxFF R
Third character of Module Name, 0xFF = unwritten, 0x00 = character not used in name
15:8 MODCHAR2 OxFF R
Second character of Module Name, OxFF = unwritten, 0x00 = character not used in name
7:0 MODCHAR1 OxFF R

First character of Module Name, OxFF = unwritten, 0x00 = character not used in name

6.4.2.20 DEVINFO_MODULENAME1 - Module Name Information

Bit Position
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Bit Name Reset Access Description
31:24 MODCHARS8 OxFF R
Character of Module Name, OxFF = unwritten, 0x00 = character not used in name
23:16 MODCHARY7 OxFF R
Character of Module Name, OxFF = unwritten, 0x00 = character not used in name
15:8 MODCHAR®6 OxFF R
Character of Module Name, OxFF = unwritten, 0x00 = character not used in name
7:0 MODCHAR5 OxFF R

Character of Module Name, OxFF = unwritten, 0x00 = character not used in name
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6.4.2.21 DEVINFO_MODULENAME?2 - Module Name Information

Offset Bit Position
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Bit Name Reset Access Description
31:24 MODCHAR12 OxFF R
Character of Module Name, OxFF = unwritten, 0x00 = character not used in name
23:16 MODCHAR11 OxFF R
Character of Module Name, OxFF = unwritten, 0x00 = character not used in name
15:8 MODCHAR10 OxFF R
Character of Module Name, OxFF = unwritten, 0x00 = character not used in name
7:0 MODCHAR9 OxFF R

Character of Module Name, OxFF = unwritten, 0x00 = character not used in name
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6.4.2.22 DEVINFO_MODULENAME3 - Module Name Information

Offset Bit Position
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Bit Name Reset Access Description
31:24 MODCHAR16 OxFF R
Character of Module Name, OxFF = unwritten, 0x00 = character not used in name
23:16 MODCHAR15 OxFF R
Character of Module Name, OxFF = unwritten, 0x00 = character not used in name
15:8 MODCHAR14 OxFF R
Character of Module Name, OxFF = unwritten, 0x00 = character not used in name
7:0 MODCHAR13 OxFF R

Character of Module Name, OxFF = unwritten, 0x00 = character not used in name
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6.4.2.23 DEVINFO_MODULENAME4 - Module Name Information

Offset Bit Position
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Bit Name Reset Access Description
31:24 MODCHAR20 OxFF R
Character of Module Name, OxFF = unwritten, 0x00 = character not used in name
23:16 MODCHAR19 OxFF R
Character of Module Name, OxFF = unwritten, 0x00 = character not used in name
15:8 MODCHAR18 OxFF R
Character of Module Name, OxFF = unwritten, 0x00 = character not used in name
7:0 MODCHAR17 OxFF R

Character of Module Name, OxFF = unwritten, 0x00 = character not used in name

silabs.com | Building a more connected world. Rev. 1.0 | 83




Reference Manual
MSC - Memory System Controller

6.4.2.24 DEVINFO_MODULENAMES5 - Module Name Information

Offset Bit Position
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Bit Name Reset Access Description
31:24 MODCHAR24 OxFF R
Character of Module Name, OxFF = unwritten, 0x00 = character not used in name
23:16 MODCHAR23 OxFF R
Character of Module Name, OxFF = unwritten, 0x00 = character not used in name
15:8 MODCHAR22 OxFF R
Character of Module Name, OxFF = unwritten, 0x00 = character not used in name
7:0 MODCHAR21 OxFF R

Character of Module Name, OxFF = unwritten, 0x00 = character not used in name

6.4.2.25 DEVINFO_MODULENAMES6 - Module Name Information

Offset Bit Position
x148 5|8 IQIXIKQQIQ ] IR e T2 ¥ T Q|lojo|~lo|lw|x|m| |~ o
[
L [ L
Reset b = e~
X o o
o
Access x x x
(<} Yo}
N AN
o o
T T
Name ) )
% S 8
& = =
Bit Name Reset Access Description
31:16 RSV OxFFFF R
Reserved for future use
15:8 MODCHAR26 OxFF R
Last possible character of module name, OxFF = unwritten, 0x00 = character not used in name
7:0 MODCHAR25 OxFF R

OxFF = unwritten, 0x00 = character not used in name

silabs.com | Building a more connected world.

Rev. 1.0 | 84




Reference Manual
MSC - Memory System Controller

6.4.2.26 DEVINFO_MODULEINFO - Module Information

Offset Bit Position
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Bit Name Reset Access Description
31 EXTVALID 0x1 R
EXTINFO entry used
Value Mode Description
0 EXTUSED
1 EXTUNUSED
30 PHYLIMITED 0x1 R
PHY Limited
Value Mode Description
0 LIMITED
1 UNLIMITED
29 PADCDC 0x1 R
PAVDD Connection
Value Mode Description
0 VDCDC
1 OTHER
28:20 MODNUMBERMSB Ox1FF R
Counter allowing unique identification of module per lookup when combined with MODNUMBER
19 HFXOCALVAL 0x1 R
HFXO Factory Calibrated
Value Mode Description
0 VALID
1 NOTVALID
18 LFXOCALVAL 0x1 R
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Bit Name Reset Access Description

LFXO Factory Calibrated

Value Mode Description
0 VALID
1 NOTVALID

17 EXPRESS 0x1 R

Blue Gecko Express

Value Mode Description
0 SUPPORTED
1 NONE

16 LFXO 0x1 R

Module has LFXO

Value Mode Description
0 NONE
1 PRESENT
15 TYPE 0x1 R
Module Type
Value Mode Description
0 PCB
1 SIP
14:8 MODNUMBER Ox7F R

Counter allowing unique identification of module per lookup when combined with MODNUMBER MSB

75 ANTENNA 0x7 R
Module Antenna Type
Value Mode Description
0 BUILTIN None
1 CONNECTOR
2 RFPAD
3 INVERTEDF
4:0 HWREV 0x1F R

Module Hardware Revision. Starting from 0
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6.4.2.27 DEVINFO_MODXOCAL - Module External Oscillator Calibration Information

Offset Bit Position

x150 5|8 IQIRIKQQIIQ ] IR eI 2 ¥ tQ|loo|~|lo|lw|¢|m|a|- o
L [T L

Reset o = e~
o o o

Access @ x x

<
2 s

w O <
=z X X
2 z z

Name e S =)
< = —
(@] O O
@) @) O
X & i
Y T T

Bit Name Reset Access Description

31:23 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions
22:16 LFXOCAPTUNE Ox7F R
LFXO Cap Tuning
15:8 HFXOCTUNEXOANA OxFF R
Tuning capacitance on XO
7:0 HFXOCTUNEXIANA OxFF R

Tuning capacitance on XI
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6.4.2.28 DEVINFO_HFXOCAL - High Frequency Crystal Oscillator Calibration Data

Offset Bit Position

x17C |15 1S IQIQNQ QI QNIRRT T 2|¥ Qom0 |b|ld|m|a|~|0O
[T
I
™ (@) o

Reset i X X
X
o

Access x o x

s
<

. < 5
w < <

Name S = m
i v 2
% z 2
[h'4 > w

Bit Name Reset Access Description

31:8 RESERVED OxFFFFFF R New BitField

Reserved
74 VTRTRIMANA 0x0 R
BUFOUT Reference Trim
3:0 SHUNTBIASANA 0x0 R

Shunt Regulator Bias Current

Value

Mode

Description

0

© 0O N O O »~ W N -

JE N O R G Y
a A W N -~ O

120UA
I30UA
140UA
I50UA
I60UA
I70UA
IBOUA
I90UA
1100UA
1110UA
1120UA
1130UA
1140UA
1150UA
1160UA
1170UA
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6.4.2.29 DEVINFO_IADCOGAINO - IADC Gain Calibration

Offset Bit Position

x180 158|128 KL IQ IR ]|J|RI2E|ES PV T2 |o|lw|~nlolv || oo~ |o

Reset g g

Access x x
[qV] ~
< <
zZ zZ
< <

Name (&) O
Z Z
< <
) O

Bit Name Reset Access Description

31:16 GAINCANA2 0x0 R

Input Gain = 2x
15:0 GAINCANA1 0x0 R

Input Gain = 1x and 0.5x

6.4.2.30 DEVINFO_IADCOGAIN1 - IADC Gain Calibration

Bit Position
x184 15182 |Q% KQIQ IR ]SRRI e |EC LN IZT Qo |o|~o0lb|t | ®|a|-]|o
Reset g g
Access @ o
< ™
< <
zZ zZ
< <
Name (&) O
Z Z
< <
©) O
Bit Name Reset Access Description
31:16 GAINCANA4 0x0 R
Input Gain = 4x
15:0 GAINCANA3 0x0 R
Input Gain = 3x
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6.4.2.31 DEVINFO_IADCOOFFSETCALO - IADC Offset Calibration

Offset Bit Position

x188 |58 /R/QNIQILI RN TR 22T L T2 20w ~ow< oo~ o
(e} (e}

Reset X X

Access x x
3
< 0
z 5

Name <Z( <Z(
& =
L L
n 7
s s
L L
(@] (e}

Bit Name Reset Access Description

31:16 OFFSETANA1THIACC 0x0 R

High-accuracy OSR adjustment term
15:0 OFFSETANABASE 0x0 R

Base analog offset term

6.4.2.32 DEVINFO_IADCONORMALOFFSETCALO - IADC Offset Calibration

Offset Bit Position

0x18C

29
28
26
25
24
20
19
18
17
16

5

4
13
12

31
30
27
23
22
21

Reset

Access

Name

OFFSETANA2NORM | R | 0x0
OFFSETANATNORM | R | 0x0

A
[1]
(7]
(1]
-

Bit Name Access Description
31:16 OFFSETANA2NORM 0x0 R

Normal mode offset gain adjustment term

15:0 OFFSETANATNORM 0x0 R

Normal mode analog offset term at OSR=2x, gain = 1x
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6.4.2.33 DEVINFO_IADCONORMALOFFSETCALA1 - IADC Offset Calibration

Offset Bit Position

x190 158K KNLRIQNTR2R TR IV T2 o0 o/ ~olv <o a o

Reset g

Access x
=
74
(@)
2z
™

N 3

ame
=
T}
(7]
L
L
(@)

Bit Name Reset Access Description

31:16 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions
15:0 OFFSETANA3NORM 0x0 R

Normal mode offset term for OSR>=4x

6.4.2.34 DEVINFO_IADCOHISPDOFFSETCALDO - IADC Offset Calibration

Offset Bit Position

x194 58 /R/Q NQILII RN TR 2SI L T2 20w ~ob < oo~ o
o o

Reset X X

Access o o
[a) ]
o o
2] @
I T
[qV] ~
> >

Name Z Z
— —
L L
%) 7
[ L
L L
(@) (e}

Bit Name Reset Access Description

31:16 OFFSETANA2HISPD 0x0 R

High speed mode offset gain adjustment term
15:0 OFFSETANA1THISPD 0x0 R

High speed mode analog offset term at OSR=2x, gain = 1x
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6.4.2.35 DEVINFO_IADCOHISPDOFFSETCAL1 - IADC Offset Calibration

Offset Bit Position

X198 |5 2/2/%NLRZ QNIRRT eL TN |2 e o/ ~ow v o al-|o

Reset g

Access x
m)
o
2}
T
™

N s

ame
=
T}
(7]
e
L
(@)

Bit Name Reset Access Description

31:16 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions
15:0 OFFSETANA3HISPD 0x0 R

High-speed mode offset term for OSR>=4x
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6.4.2.36 DEVINFO_LEGACY - Legacy Device Info

Offset Bit Position
xFC 158 R8N QRIS K22E|2R T2 ~oo oo
o
Reset X
o
Access x
>
=
=
<
Name ]
Q
>
w
a
Bit Name Reset Access Description
31:24 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
23:16 DEVICEFAMILY 0x80 R Device Family
Device Family
Value Mode Description
16 EFR32MG1P EFR32 Mighty Gecko Family Series 1 Device Config 1
17 EFR32MG1B EFR32 Mighty Gecko Family Series 1 Device Config 1
18 EFR32MG1V EFR32 Mighty Gecko Family Series 1 Device Config 1
19 EFR32BG1P EFR32 Blue Gecko Family Series 1 Device Config 1
20 EFR32BG1B EFR32 Blue Gecko Family Series 1 Device Config 1
21 EFR32BG1V EFR32 Blue Gecko Family Series 1 Device Config 1
25 EFR32FG1P EFR32 Flex Gecko Family Series 1 Device Config 1
26 EFR32FG1B EFR32 Flex Gecko Family Series 1 Device Config 1
27 EFR32FG1V EFR32 Flex Gecko Family Series 1 Device Config 1
28 EFR32MG12P EFR32 Mighty Gecko Family Series 1 Device Config 2
29 EFR32MG12B EFR32 Mighty Gecko Family Series 1 Device Config 2
30 EFR32MG12V EFR32 Mighty Gecko Family Series 1 Device Config 2
31 EFR32BG12P EFR32 Blue Gecko Family Series 1 Device Config 2
32 EFR32BG12B EFR32 Blue Gecko Family Series 1 Device Config 2
33 EFR32BG12V EFR32 Blue Gecko Family Series 1 Device Config 2
37 EFR32FG12P EFR32 Flex Gecko Family Series 1 Device Config 2
38 EFR32FG12B EFR32 Flex Gecko Family Series 1 Device Config 2
39 EFR32FG12V EFR32 Flex Gecko Family Series 1 Device Config 2
40 EFR32MG13P EFR32 Mighty Gecko Family Series 13 Device Config 3
41 EFR32MG13B EFR32 Mighty Gecko Family Series 13 Device Config 3
42 EFR32MG13V EFR32 Mighty Gecko Family Series 1 Device Config 3
43 EFR32BG13P EFR32 Blue Gecko Family Series 1 Device Config 3
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Bit Name Reset Access Description
44 EFR32BG13B EFR32 Blue Gecko Family Series 1 Device Config 3
45 EFR32BG13V EFR32 Blue Gecko Family Series 1 Device Config 3
49 EFR32FG13P EFR32 Flex Gecko Family Series 1 Device Config 3
50 EFR32FG13B EFR32 Flex Gecko Family Series 1 Device Config 3
51 EFR32FG13V EFR32 Flex Gecko Family Series 1 Device Config 3
52 EFR32MG14P EFR32 Mighty Gecko Family Series 1 Device Config 4
53 EFR32MG14B EFR32 Mighty Gecko Family Series 1 Device Config 4
54 EFR32MG14V EFR32 Mighty Gecko Family Series 1 Device Config 4
55 EFR32BG14P EFR32 Blue Gecko Family Series 1 Device Config 4
56 EFR32BG14B EFR32 Blue Gecko Family Series 1 Device Config 4
57 EFR32BG14V EFR32 Blue Gecko Family Series 1 Device Config 4
61 EFR32FG14P EFR32 Flex Gecko Family Series 1 Device Config 4
62 EFR32FG14B EFR32 Flex Gecko Family Series 1 Device Config 4
63 EFR32FG14V EFR32 Flex Gecko Family Series 1 Device Config 4
71 EFM32G EFM32 Gecko Device Family
72 EFM32GG EFM32 Giant Gecko Device Family
73 EFM32TG EFM32 Tiny Gecko Device Family
74 EFM32LG EFM32 Leopard Gecko Device Family
75 EFM32WG EFM32 Wonder Gecko Device Family
76 EFM32zG EFM32 Zero Gecko Device Family
77 EFM32HG EFM32 Happy Gecko Device Family
81 EFM32PG1B EFM32 Pearl Gecko Device Family Series 1 Device Config 1
83 EFM32JG1B EFM32 Jade Gecko Device Family Series 1 Device Config 1
85 EFM32PG12B EFM32 Pearl Gecko Device Family Series 1 Device Config 2
87 EFM32JG12B EFM32 Jade Gecko Device Family Series 1 Device Config 2
89 EFM32PG13B EFM32 Pearl Gecko Device Family Series 1 Device Config 3
91 EFM32JG13B EFM32 Jade Gecko Device Family Series 1 Device Config 3
100 EFM32GG11B EFM32 Giant Gecko Device Family Series 1 Device Config 1
103 EFM32TG11B EFM32 Giant Gecko Device Family Series 1 Device Config 1
120 EZR32LG EZR32 Leopard Gecko Device Family
121 EZR32WG EZR32 Wonder Gecko Device Family
122 EZR32HG EZR32 Happy Gecko Device Family
128 SERIES2V0 DI page is encoded with the series 2 layout. Check alternate lo-
cation.
15:0 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions
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6.5 ICACHE - Instruction Cache

The ICACHE provides fast access to recently executed instructions, improving both speed and power consumption of code execution.
The instruction cache is enabled by default, but can be disabled by setting CACHEDIS in ICACHE_CTRL. When enabled, the instruc-
tion cache typically reduces the number of flash reads significantly, thus saving energy. In most cases, a cache hit-rate of more than 70
% is achievable. When a 32-bit instruction fetch hits in the cache, the data is returned to the processor in one clock cycle, bypassing the
flash access wait-states. The cache content is retained in EM2 and EM3.

The instruction cache is connected directly to the CODE bus on the ARM core and functions as a memory access filter between the
processor and the memory system, as illustrated in Figure 6.1 Instruction Cache Block Diagram on page 95. The cache consists of an
access filter, lookup logic, SRAM, and three performance counters. The access filter checks if a transfer is an instruction fetch located
in a cacheable region. If it is the cache lookup logic and SRAM is enabled. Otherwise, the cache is bypassed and the access is forwar-
ded to the memory system. If lookup is enabled data is either returned from the cache (hit) or fetch from the memory system and cach-
ed (miss).

Instruction Cache CODE
CODE AHB Bus
AHB Bus Access
Loop Cache
Filter P >
c ¢h port ARM Core
ache erformance
Memory Look-up Logic > SRAM Counters
< —>
SYSTEM
AHB Bus

Figure 6.1. Instruction Cache Block Diagram

Note that while all access to code spaces use the CODE bus only instruction fetches are cached. Data accesses to the CODE region
are passed through the ICACHE.

6.5.1 Cache Operation

It is highly recommended to keep the cache enabled. To improve cache-efficiency, sections of code with very low cache hit rate should
not be cached. This is achieved by placing these code sections in non-cacheable MPU regions and setting USEMPU in IC-
ACHE_CTRL. When USEMPU is set, instruction fetches to non-cacheable MPU regions will not be looked up or saved in cache. This
feature may also be used to avoid instructions from low-power memory taking up space from more power-hungry memory. For more
information on the MPU see the ARM Cortex-M33 MPU documentation.

The optional loop-cache is optimized to store smaller code-loops efficiently. The loop-cache is enabled when LPLEVEL in IC-
ACHE_LPMODE is set to ADVANCED or MINACTIVITY. The difference between the two settings is that when MINACTIVITY is selec-
ted loop-cache outputs may be gated off to reduce power at the cost of more wait-states due to loop-cache misses. Having LPLEVEL
set to BASIC disables the loop-cache functionality completely. NESTFACTOR in ICACHE _LPMODE is used to decide when to stick
with the currently detected loop rather than start tracking a new loop. Optimal value will depend on the actual code running, meaning
that this setting may be tuned for optimal performance.

By default, the instruction cache is automatically invalidated when the contents of the flash are changed (i.e. written or erased). In many
cases, however, the application only makes changes to data in the flash, not code. In this case, the automatic invalidate feature can be
disabled by setting AUTOFLUSHDIS in ICACHE_CTRL. The cache can also be manually invalidated by writing 1 to FLUSH in IC-
ACHE_CMD.

In the event that a parity error in the cache is detected, the RAMERROR flag will be set in ICACHE_IF. The data is automatically reloa-
ded when this occurs so no action is required by software. This flag is informational only and can be used to detect the rate of corrup-
tion events. If RAMERROR in ICACHE_IEN is set, an interrupt will be triggered.

The cache is automatically flushed whenever a bus fault occurs. If this occurs during performance counting the counts will be effected.
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6.5.2 Performance Measurement

To measure the hit-rate of a code-section, the built-in performance counters can be used. Before the section, start the performance
counters by setting STARTPC in ICACHE_CMD register. This starts the performance counters, counting from 0. At the end of the sec-
tion, stop the performance counters by setting STOPPC in ICACHE_CMD. The number of cache hits and cache misses for that section
can then be read from PCHITS and PCMISSES. The cache hit-ratio can be calculated as PCHITS / (PCHITS + PCMISSES). PCAHITS
contains the loopcache hits only. Any hits in PCAHITS are also counted in PCHITS. The loopcache hit-ratio can be calculated as PCA-
HITS / (PCHITS + PCMISSES). When PCHITS/PCAHITS/PCMISSES overflow, the HITOF/AHITOF/MISSOF interrupt flags are set re-
spectively. These flags must be cleared by software. The range of the performance counters can be extended by increasing a counter
in the interrupt routine. The performance counters only count when a cache lookup is performed. Access to non-cacheable regions,
data fetches, and access made while the ICACHE is disabled do not increment PCMISSES.

Software may check the if the performance counters are running using PCRUNNING in ICACHE_STATUS.
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6.5.3 ICACHE Register Map

The offset register address is relative to the registers base address.

Offset Name Type Description

0x000 |ICACHE_IPVERSION R IP Version

0x004 |ICACHE_CTRL RwW Control Register

0x008 |ICACHE_PCHITS RH Performance Counter Hits

0x00C |ICACHE_PCMISSES RH Performance Counter Misses

0x010 |ICACHE_PCAHITS RH Performance Counter Advanced Hits
0x014 |ICACHE_STATUS RH Status Register

0x018 |ICACHE_CMD w Command Register

0x01C | ICACHE_LPMODE RW Low Power Mode

0x020 |ICACHE_IF RWH INTFLAG Interrupt Flag

0x024 |ICACHE_IEN RwW Interrupt Enable

0x1000 |ICACHE_IPVERSION_SET R IP Version

0x1004 |ICACHE_CTRL_SET RwW Control Register

0x1008 |ICACHE_PCHITS_SET RH Performance Counter Hits

0x100C |ICACHE_PCMISSES_SET RH Performance Counter Misses
0x1010 |ICACHE_PCAHITS_SET RH Performance Counter Advanced Hits
0x1014 |ICACHE_STATUS SET RH Status Register

0x1018 |ICACHE_CMD_SET w Command Register

0x101C | ICACHE_LPMODE_SET RW Low Power Mode

0x1020 |ICACHE_IF_SET RWH INTFLAG Interrupt Flag

0x1024 |ICACHE_IEN_SET RW Interrupt Enable

0x2000 |ICACHE_IPVERSION_CLR R IP Version

0x2004 |ICACHE_CTRL_CLR RwW Control Register

0x2008 |ICACHE_PCHITS_CLR RH Performance Counter Hits

0x200C |ICACHE_PCMISSES CLR RH Performance Counter Misses
0x2010 |ICACHE_PCAHITS_CLR RH Performance Counter Advanced Hits
0x2014 |ICACHE_STATUS_CLR RH Status Register

0x2018 |ICACHE_CMD_CLR w Command Register

0x201C |ICACHE_LPMODE_CLR RwW Low Power Mode

0x2020 |ICACHE_IF_CLR RWH INTFLAG Interrupt Flag

0x2024 |ICACHE_IEN_CLR RwW Interrupt Enable

0x3000 |ICACHE_IPVERSION_TGL R IP Version

0x3004 |ICACHE_CTRL_TGL RW Control Register

0x3008 |ICACHE_PCHITS_TGL RH Performance Counter Hits

0x300C |ICACHE_PCMISSES TGL RH Performance Counter Misses
0x3010 |ICACHE_PCAHITS _TGL RH Performance Counter Advanced Hits

silabs.com | Building a more connected world.

Rev. 1.0 | 97




Reference Manual
MSC - Memory System Controller

Offset Name Type Description
0x3014 |ICACHE_STATUS TGL RH Status Register
0x3018 |ICACHE_CMD_TGL w Command Register
0x301C | ICACHE_LPMODE_TGL RW Low Power Mode
0x3020 |ICACHE_IF_TGL RWH INTFLAG Interrupt Flag
0x3024 |ICACHE_IEN_TGL RW Interrupt Enable

6.5.4 ICACHE Register Description

6.5.4.1 ICACHE_IPVERSION - IP Version

Offset Bit Position
%000 |58/ RN &R IQNTIR22E L T2dC2olon~owv voa o
Reset g
Access o

z

)
Name (£

w

>

o
Bit Name Reset Access Description
31:0 IPVERSION 0x0 R IP version ID

The read only IPVERSION field gives the version for this module. There may be minor software changes required for
modules with different values of IPVERSION.
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6.5.4.2 ICACHE_CTRL - Control Register

Offset Bit Position

0004 158 IRIRNILRIQY TR T2 T2 N2 0 (w/~oo/ v oo
(=R =N}

Reset 3 3|3

Access E E E
2
a
o

)

Name ==
SEE
2@ S
D n <
< |D|0O

Bit Name Reset Access Description

31:3 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions
2 AUTOFLUSHDIS 0x0 RwW Automatic Flushing Disable
Disables automatic flushing based on Internal Flash write/erase
1 USEMPU 0x0 RW Use MPU
Use MPU to select non/cacheable regions
0 CACHEDIS 0x0 RwW Cache Disable

Disables caching for all regions

6.5.4.3 ICACHE_PCHITS - Performance Counter Hits

Bit Position

%008 |58 /R8N &LRIQNTRSR LRIV T2 0 o/ ~ov <o a o
Reset g
Access o

%)

=
Name T

[©]

o
Bit Name Reset Access Description
31:0 PCHITS 0x0 R Performance Counter Hits

Hit counter value
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6.5.4.4 ICACHE_PCMISSES - Performance Counter Misses

Offset Bit Position
0x00C |5 8RN QL QIQNIRI2I2 T 2¥ Qom0 /b|ld|m|a|~]|0O
Reset g
Access x
)
L
»
Name 2)
=
O
o
Bit Name Reset Access Description
31:0 PCMISSES 0x0 R Performance Counter Misses

Miss counter value

6.5.4.5 ICACHE_PCAHITS - Performance Counter Advanced Hits

Offset Bit Position
%010 |58/ XIN&QRIQNTIRI22= LT 2C2olo~lowv v oa o
Reset g
Access o
%)
=
T
Name <
O
o
Bit Name Reset Access Description
31:0 PCAHITS 0x0 R Performance Counter Advanced Hits

Hit counter value for hits due to Advanced Buffering mode. These hits are also represented in PCHITS.
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6.5.4.6 ICACHE_STATUS - Status Register

Offset Bit Position

o014 5 3R QKN QRIQIIR 22T I2d T 20w~ ow oo

Reset g

Access x
O]
Z
2

Name )
o
O
o

Bit Name Reset Access Description

31:1 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions
0 PCRUNNING 0x0 R PC Running

Performance Counters are running

6.5.4.7 ICACHE_CMD - Command Register

Bit Position

0x018 S 3IQAIQIRILIQLIQIN IR ¥t Qlow(~m|lojlv|ld|w|la|~|o
o | o | o

Reset 518|3
o oo

Access SARSARSS
===

O

O
=

Name O x| n
O |« |D
= =4
nw| | n| L

Bit Name Reset Access Description

31:3 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions
2 STOPPC 0x0 W(nB) Stop Performance Counters
Stops the Performance Counters
1 STARTPC 0x0 W(nB) Start Performance Counters
Starts the Performance Counters
0 FLUSH 0x0 W(nB) Flush

Clears Cached Data
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6.5.4.8 ICACHE_LPMODE - Low Power Mode

Offset Bit Position
x01C 158K KNILR I TR2R TR IR N T2 o0 o/~ov/ <o ~|o
Reset g g
Access E 5
e
(@)
3
—
Name E w
[
& —
z 5
Bit Name Reset Access Description
31:8 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
7:4 NESTFACTOR 0x2 RwW Low Power Nest Factor
Parameter used in the advanced buffering mode to control its estimation when a branch access is likely to be accssed in
the near future. In general, a higher number will improve performance in code with deeply nested loops.
3:2 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
1:0 LPLEVEL 0x3 RwW Low Power Level

Controls the low-power level of the cache. In general, the default setting is best for most applications.

Value Mode Description

0 BASIC Base instruction cache functionality

1 ADVANCED Advanced buffering mode, where the cache uses the fetch pat-
tern to predict highly accessed data and store it in low-energy
memory

3 MINACTIVITY Minimum activity mode, which allows the cache to minimize ac-

tivity in logic that it predicts has a low probability being used.
This mode can introduce wait-states into the instruction fetch
stream when the cache exits one of its low-activity states. The
number of wait-states introduced is small, but users running with
0-wait-state memory and wishing to reduce the variability that
the cache might introduce with additional wait-states may wish
to lower the cache low-power level. Note, this mode includes the
advanced buffering mode functionality.
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6.5.4.9 ICACHE_IF - Interrupt Flag

Offset Bit Position
%020 |58 RRKNLRIQYNTR2R TR IV T2 0 o/ ~ov <o a~|o
(e} (=R =N}
Reset 3 3 3|3
Access E E E E
e
%
Name % (uj 8 L
s E 90
< T |2 E
o < |2 |T
Bit Name Reset Access Description
31:9 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
8 RAMERROR 0x0 RW RAM error Interrupt Flag
RAM parity error detected
7:3 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
2 AHITOF 0x0 RwW Advanced Hit Overflow Interrupt Flag
Advanced hit performance counter has overflowed
1 MISSOF 0x0 RwW Miss Overflow Interrupt Flag
Miss performance counter has overflowed
0 HITOF 0x0 RW Hit Overflow Interrupt Flag

Hit performance counter has overflowed
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6.5.4.10 ICACHE_IEN - Interrupt Enable

Offset Bit Position
%024 158 IRIXNILRIQY TR T2 T2 N |20 (w/~oo/ v o« ~|o
(e} (=R =N}
Reset 3 3|83
Access E E E E
e
%
Name % (L'j 8 w
s E 90
< T |2 E
o < |2 |T
Bit Name Reset Access Description
31:9 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
8 RAMERROR 0x0 RwW RAM error Interrupt Enable
Enable RAMERROR interrupt
7:3 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
2 AHITOF 0x0 RwW Advanced Hit Overflow Interrupt Enable
Enable AHITOF interrupt
1 MISSOF 0x0 RwW Miss Overflow Interrupt Enable
Enable MISSOF interrupt
0 HITOF 0x0 RwW Hit Overflow Interrupt Enable

Enable HITOF interrupt

6.6 SYSCFG - System Configuration

The SYSCFG block is used to configure SRAM. It also contains some interrupt flags for software use. The system has the following
major SRAM blocks:

* DMEMO - Primary system data memory (RAM)
* FRCRAM - Frame Rate Controller SRAM

+ SEQRAM - Sequencer SRAM

+ DEMODRAM - Demodulator SRAM

6.6.1 RAM Retention

DMEMO is broken into 32 KB banks. By default all banks are retained in EM2/EM3. Sleep mode current can be significantly reduced by
fully powering down banks that do not need to be retained. To select the amount of RAM to be powered down in EM2/EM3, set RAM-
RETNCTRL in SYSCFG_DMEMORETNCTRL to the desired value.

FRCRAM and SEQRAM may be powered down in EM2/EM3 if not required. To disable retention, set FRCRAMRETNCTRL or SEQ-
RAMRETNCTRL in SYSCFG_RADIORAMRETNCTRL.
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6.6.2 ECC
DMEMO, FRCRAM, and SEQRAM support one bit correction and two bit detection ECC.

To enable error detection for FRCRAM and SEQRAM, set FRCRAMECCCHKEN and SEQRAMECCCHKEN in SYSCFG_RADIO-
ECCCTRL. To enable auto-correction of one bit errors in FRCRAM and SEQRAM, set FRCRAMECCEWEN and SEQRAMECCEWEN
in SYSCFG_RADIOECCCTRL. When ECC error events in FRCRAM and SEQRAM are detected, the corresponding flags in
SYSCFG_IF are set. When a flag is set, an interrupt will be triggered if the corresponding interrupt enable bit is set in SYSCFG_IEN.
When an error occurs, the address of the detected error is written to SYSCFG_FRCRAMECCADDR or SYSCF_SEQRAMECCERR de-
pending on the source of the error.

To enable error detection for DMEMO, set ECCEN in MPAHBRAM_CTRL. To enable auto-correction of one bit errors in DMEMO, set
ECCWEN in MPAHBRAM_CTRL.

When ECC error events in DMEMO are detected, the corresponding bits in MPAHBRAM_IF are set. Errors arising from a specific port
'X" will be indicated by the AHBXERR1B or AHBXERR2B flags. When a flag is set, an interrupt will be triggered if the corresponding
interrupt enable bit is set in MPAHBRAM_IEN. When an error occurs, the address of the detected error is written to MPAHBRAM_EC-
CERRADDRX for the respective port 'x'. The address registers are sticky and will not be loaded with a new address until they are
cleared through MPAHBRAM_CMD.CLEARECCADDRX. If multiple ECC errors occur without ECCERRADDRN being cleared, the Px
bit in MPAHBRAM_ECCMERRIND will be set. These status bits are also sticky, and are cleared with MPAHBRAM_CMD.CLEAREC-
CADDRX.

Upon a two bit ECC error in DMEM, MPAHBRAM can also issue a bus fault. To enable this, set the ECCERRFAULTEN bit in MPAH-
BRAM_CTRL.

The recommend procedure for initializing ECC RAM is to first enable ECC, then write zeros to all locations. This will clear the RAM and
initialize the syndrome. If the ECC RAM is not written as described, then any reads to uninitialized RAM locations will result in an ECC
error.

Note: The RAM ECC feature must be enabled to achieve good long term reliability. The long term reliability of the RAM is only specified
with ECC enabled.

6.6.3 Software Interrupts

The SYSCFG block also provides some software interrupts that can be used to communicate between software tasks. To trigger a soft-
ware interrupt set the corresponding bit in SYSCFG_IF.

6.6.4 Bus faults

By default, two bit ECC errors and reads to unmapped addresses trigger a BusFault. These bus fault sources can be disabled by clear-
ing RAMECCERRFAULTEN and ADDRFAULTEN in SYSCFG_CTRL.
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6.6.5 SYSCFG Register Map

The offset register address is relative to the registers base address.

Offset Name Type Description

0x004 |SYSCFG_IPVERSION R IP Version ID

0x008 |SYSCFG_IF RWH INTFLAG Interrupt Flag

0x00C |SYSCFG_IEN RwW Interrupt Enable

0x014 |SYSCFG_CHIPREVHW RWH Chip Revision, Hard-Wired

0x018 |SYSCFG_CHIPREV RW Chip Revision

0x024 |SYSCFG_CFGSYSTIC RW Configure Sys-Tick

0x200 |SYSCFG_CTRL RW Control

0x208 |SYSCFG_DMEMORETNCTRL RW DMEMO Retention Control

0x30C | SYSCFG_RAMBIASCONF RW RAM Bias Configuration

0x400 |SYSCFG_RADIORAM- RwW RADIO SEQRAM Retention Control
RETNCTRL

0x408 | SYSCFG_RADIOECCCTRL RW RADIO SEQRAM ECC Control Register

0x410 |SYSCFG_SEQRAMECCADDR |RH SEQRAM ECC Address

0x414 |SYSCFG_FRCRAMECCADDR |RH FRCRAM ECC Address

0x418 | SYSCFG_ICACHERAM- RW HOST ICACHERAM Retention Control
RETNCTRL

0x41C | SYSCFG_DMEMOPORTMAP- RW DMEMO Port Remap Selection
SEL

0x600 |SYSCFG_ROOTDATAO RW Data Register 0

0x604 |SYSCFG_ROOTDATA1 RW Data Register 1

0x608 |SYSCFG_ROOTLOCKSTATUS |RH Lock Status

0x60C | SYSCFG_ROOTSESWVER- RW SE SW Version
SION

0x1004 | SYSCFG_IPVERSION_SET R IP Version ID

0x1008 |SYSCFG_IF_SET RWH INTFLAG Interrupt Flag

0x100C |SYSCFG_IEN_SET RwW Interrupt Enable

0x1014 | SYSCFG_CHIPREVHW_SET RWH Chip Revision, Hard-Wired

0x1018 |SYSCFG_CHIPREV_SET RW Chip Revision

0x1024 |SYSCFG_CFGSYSTIC_SET RW Configure Sys-Tick

0x1200 |SYSCFG_CTRL_SET RW Control

0x1208 2¥SCFG_DMEMORETNCTRL_S RW DMEMO Retention Control

0x130C | SYSCFG_RAMBIASCONF_SET |RW RAM Bias Configuration

0x1400 | SYSCFG_RADIORAM- RwW RADIO SEQRAM Retention Control
RETNCTRL_SET

0x1408 |SYSCFG_RADIO- RwW RADIO SEQRAM ECC Control Register
ECCCTRL_SET
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Offset Name Type Description

0x1410 | SYSCFG_SEQRAMEC- RH SEQRAM ECC Address
CADDR_SET

0x1414 | SYSCFG_FRCRAMEC- RH FRCRAM ECC Address
CADDR_SET

0x1418 | SYSCFG_ICACHERAM- RW HOST ICACHERAM Retention Control
RETNCTRL_SET

0x141C | SYSCFG_DMEMOPORTMAP- RW DMEMO Port Remap Selection
SEL_SET

0x1600 | SYSCFG_ROOTDATAO_SET RW Data Register 0

0x1604 | SYSCFG_ROOTDATA1_SET RW Data Register 1

0x1608 | SYSCFG_ROOTLOCKSTA- RH Lock Status
TUS_SET

0x160C | SYSCFG_ROOTSESWVER- RW SE SW Version
SION_SET

0x2004 | SYSCFG_IPVERSION_CLR R IP Version ID

0x2008 |SYSCFG_IF_CLR RWH INTFLAG Interrupt Flag

0x200C |SYSCFG_IEN_CLR RwW Interrupt Enable

0x2014 | SYSCFG_CHIPREVHW_CLR RWH Chip Revision, Hard-Wired

0x2018 | SYSCFG_CHIPREV_CLR RW Chip Revision

0x2024 |SYSCFG_CFGSYSTIC_CLR RW Configure Sys-Tick

0x2200 |SYSCFG_CTRL_CLR RW Control

0x2208 |SYSCFG_DMEMORETNCTRL_C |RW DMEMO Retention Control
LR

0x230C | SYSCFG_RAMBIASCONF_CLR |RW RAM Bias Configuration

0x2400 | SYSCFG_RADIORAM- RW RADIO SEQRAM Retention Control
RETNCTRL_CLR

0x2408 | SYSCFG_RADIO- RW RADIO SEQRAM ECC Control Register
ECCCTRL_CLR

0x2410 | SYSCFG_SEQRAMEC- RH SEQRAM ECC Address
CADDR_CLR

0x2414 | SYSCFG_FRCRAMEC- RH FRCRAM ECC Address
CADDR_CLR

0x2418 | SYSCFG_ICACHERAM- RW HOST ICACHERAM Retention Control
RETNCTRL_CLR

0x241C | SYSCFG_DMEMOPORTMAP- RW DMEMO Port Remap Selection
SEL_CLR

0x2600 | SYSCFG_ROOTDATAO_CLR RW Data Register 0

0x2604 | SYSCFG_ROOTDATA1_CLR RW Data Register 1

0x2608 | SYSCFG_ROOTLOCKSTA- RH Lock Status
TUS_CLR

0x260C | SYSCFG_ROOTSESWVER- RW SE SW Version
SION_CLR

0x3004 | SYSCFG_IPVERSION_TGL R IP Version ID
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Offset Name Type Description

0x3008 |SYSCFG_IF_TGL RWH INTFLAG Interrupt Flag

0x300C |SYSCFG_IEN_TGL RwW Interrupt Enable

0x3014 |SYSCFG_CHIPREVHW_TGL RWH Chip Revision, Hard-Wired

0x3018 |SYSCFG_CHIPREV_TGL RW Chip Revision

0x3024 | SYSCFG_CFGSYSTIC_TGL RW Configure Sys-Tick

0x3200 |SYSCFG_CTRL_TGL RW Control

0x3208 | SYSCFG_DMEMORETNCTRL_T | RW DMEMO Retention Control
GL

0x330C |SYSCFG_RAMBIASCONF_TGL |RW RAM Bias Configuration

0x3400 |SYSCFG_RADIORAM- RW RADIO SEQRAM Retention Control
RETNCTRL_TGL

0x3408 |SYSCFG_RADIO- RW RADIO SEQRAM ECC Control Register
ECCCTRL_TGL

0x3410 | SYSCFG_SEQRAMEC- RH SEQRAM ECC Address
CADDR_TGL

0x3414 | SYSCFG_FRCRAMEC- RH FRCRAM ECC Address
CADDR_TGL

0x3418 | SYSCFG_ICACHERAM- RW HOST ICACHERAM Retention Control
RETNCTRL_TGL

0x341C | SYSCFG_DMEMOPORTMAP- RW DMEMO Port Remap Selection
SEL_TGL

0x3600 | SYSCFG_ROOTDATAO_TGL RW Data Register 0

0x3604 | SYSCFG_ROOTDATA1_TGL RW Data Register 1

0x3608 | SYSCFG_ROOTLOCKSTA- RH Lock Status
TUS_TGL

0x360C | SYSCFG_ROOTSESWVER- RW SE SW Version
SION_TGL
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6.6.6 SYSCFG Register Description

6.6.6.1 SYSCFG_IPVERSION - IP Version ID

(0] {7-1 Bit Position
0x004 SRR ILQIIQIY QR I e ¥tQlolo~mo|lv|t|mw|a|-]|o
Reset g
Access x

zZ

)
Name ?

w

>

o
Bit Name Reset Access Description
31:0 IPVERSION Ox4 R New BitField

ID indicating version of IP

silabs.com | Building a more connected world. Rev. 1.0 | 109




Reference Manual
MSC - Memory System Controller

6.6.6.2 SYSCFG_IF - Interrupt Flag

Offset Bit Position
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Bit Name Reset Access Description
31:30 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
29 FRCRAMERR2B 0x0 RwW FRCRAM Error 2-bit Interrupt Flag
FRCRAM 2-bit ECC Error Interrupt flag.
28 FRCRAMERR1B 0x0 RW FRCRAM Error 1-bit Interrupt Flag
FRCRAM 1-bit ECC Error Interrupt flag.
27:26 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
25 SEQRAMERR2B 0x0 RW SEQRAM Error 2-bit Interrupt Flag
SEQRAM 2-bit ECC Error Interrupt flag.
24 SEQRAMERR1B 0x0 RwW SEQRAM Error 1-bit Interrupt Flag
SEQRAM 1-bit ECC Error Interrupt flag.
23 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
22 SOFTMITCMRAMER-  0x0 RW Softm ITCM Error Interrupt Flag
RIF
SOFTM ITCM RAM ECC Error Interrupt flag.
21 SOFTMDTCMRAMER-  0x0 RwW Softm DTCM Error Interrupt Flag
RIF
SOFTM DTCM RAM ECC Error Interrupt flag.
20 SOFTMBUSERRIF 0x0 RwW Softm bus error Interrupt Flag
Softmodem bus error (internal OBI error) interrupt
19 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
18 SOFTM2SRWBUSERR 0x0 RW SOFTM2SRWBUSERR Interrupt Flag
AHB Softmodem to AHB SRW Bus Error Interrupt Flag
17 SRW2SOFTMBUSERR 0x0 RwW SRW2SOFTMBUSERR Interrupt Flag
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Bit Name Reset Access Description

AHB SRW to AHB Softmodem Bus Error Interrupt Flag

16 SRW2HOSTBUSERR  0x0 RW SRW2HOSTBUSERR Interrupt Flag
AHB SRW to AHB HOST Bus Error Interrupt Flag

15 HOST2SRWBUSERR  0x0 RwW HOST2SRWBUSERR Interrupt Flag
AHB Host to AHB SRW Bus Error Interrupt Flag

14 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions

13 FPIXC 0x0 RwW FPU Inexact interrupt flag

Set upon FPU inexact exception

12 FPIDC 0x0 RwW FPU Input denormal interrupt flag

Set upon FPU input denormal exception

11 FPOFC 0x0 RwW FPU Overflow interrupt flag

Set upon FPU overflow exception

10 FPUFC 0x0 RW FPU Underflow interrupt flag

Set upon FPU underflow exception

9 FPDZC 0x0 RW FPU Divide by zero interrupt flag

Set upon FPU divide by zero operation

8 FPIOC 0x0 RwW FPU Invalid Operation interrupt flag

Set upon FPU invalid operation

7:4 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions

3 SW3 0x0 RwW Software Interrupt Flag

Software interrupts

2 SW2 0x0 RW Software Interrupt Flag

Software interrupts

1 SWi1 0x0 RW Software Interrupt Flag

Software interrupts

0 SWO0 0x0 RwW Software Interrupt Flag

Software interrupts

silabs.com | Building a more connected world. Rev. 1.0 | 111




Reference Manual
MSC - Memory System Controller

6.6.6.3 SYSCFG_IEN - Interrupt Enable

Offset Bit Position
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Bit Name Reset Access Description
31:30 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
29 FRCRAMERR2B 0x0 RwW FRCRAM Error 2-bit Interrupt Enable
Set to enable the FRCRAM2ERRZ2BIF Interrupt
28 FRCRAMERR1B 0x0 RW FRCRAM Error 1-bit Interrupt Enable
Set to enable the FRCRAM2ERR1BIF Interrupt
27:26 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
25 SEQRAMERR2B 0x0 RwW SEQRAM Error 2-bit Interrupt Enable
Set to enable the SEQRAM2ERR2BIF Interrupt
24 SEQRAMERR1B 0x0 RW SEQRAM Error 1-bit Interrupt Enable
Set to enable the SEQRAMZ2ERR1BIF Interrupt
23 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
22 SOFTMITCMRAMER-  0x0 RwW Softm ITCM Error Interrupt Enable
RIEN
SOFTM ITCM RAM ECC Error Interrupt enable
21 SOFTMDTCMRAMER-  0x0 RwW Softm DTCM Error Interrupt Enable
RIEN
SOFTM DTCM RAM ECC Error Interrupt enable
20 SOFTMBUSERRIEN 0x0 RwW Softm bus error interrupt Enable
Softmodem bus error interrupt enable
19 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
18 SOFTM2SRWBUSERR  0x0 RW SOFTM2SRWBUSERR Interrupt Enable
Set to enable the SOFTM2SRWBUSERR Interrupt
17 SRW2SOFTMBUSERR  0x0 RW SRW2SOFTMBUSERR Interrupt Enable
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Bit Name Reset Access Description

Set to enable the SRW2SOFTMBUSERR Interrupt

16 SRW2HOSTBUSERR  0x0 RW SRW2HOSTBUSERR Interrupt Enable
Set to enable the SRW2HOSTBUSERR Interrupt

15 HOST2SRWBUSERR  0x0 RW HOST2SRWBUSERR Interrupt Enable
Set to enable the HOST2SRWBUSERR Interrupt

14 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions

13 FPIXC 0x0 RwW FPU Inexact Interrupt Enable
Set to enable the FPIXCIF Interrupt

12 FPIDC 0x0 RW FPU Input denormal Interrupt Enable
Set to enable the FPIDCIF Interrupt

11 FPOFC 0x0 RwW FPU Overflow Interrupt Enable
Set to enable the FPOFCIF Interrupt

10 FPUFC 0x0 RwW FPU Underflow Interrupt Enable
Set to enable the FPUFCIF Interrupt

9 FPDZC 0x0 RwW FPU Divide by zero Interrupt Enable
Set to enable the FPDZCIF Interrupt

8 FPIOC 0x0 RwW FPU Invalid Operation Interrupt Enable
Set to enable the FPIOCIF Interrupt

7:4 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions

3 SW3 0x0 RwW Software Interrupt Enable

Set to enable the Software Interrupts

2 SW2 0x0 RwW Software Interrupt Enable

Set to enable the Software Interrupts

1 SWi1 0x0 RwW Software Interrupt Enable

Set to enable the Software Interrupts

0 SWO0 0x0 RwW Software Interrupt Enable

Set to enable the Software Interrupts
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6.6.6.4 SYSCFG_CHIPREVHW - Chip Revision, Hard-Wired

Offset Bit Position
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Bit Name Reset Access Description
31:20 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
19:16 MAJOR 0x1 RwW Hardwired Chip Revision Major value
Hardwired Chip Revision Major signal value
15:12 MINOR 0x0 RwW Hardwired Chip Revision Minor value

Hardwired Chip Revision Minor signal value

11:0 PARTNUMBER 0x10 RW

Hardwired Chip Part Number signal value

Hardwired Chip Part Number value
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6.6.6.5 SYSCFG_CHIPREYV - Chip Revision

Offset Bit Position
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Bit Name Reset Access Description
31:20 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
19:16 MAJOR 0x0 RwW Chip Revision Major value
Chip Revision Major value
15:12 MINOR 0x0 RwW Chip Revision Minor value
Chip Revision Minor value
11:0 PARTNUMBER 0x0 RwW Chip Part Number value

Chip Family value

6.6.6.6 SYSCFG_CFGSYSTIC - Configure Sys-Tick

Bit Position
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Bit Name Reset Access Description

31:1 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions
0 SYSTICEXTCLKEN 0x0 RwW System-Tick External Clock Enable

Set 1 to use an external clock as the M33 System Tick.
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6.6.6.7 SYSCFG_CTRL - Control

Offset Bit Position
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Bit Name Reset Access Description

31:6 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions
5 RAMECCERRFAULTEN 0x1 RwW Two bit ECC error bus fault response ena
When this bit is set, busfaults are generated if 2-bit ECC error occurs.
4:2 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
1 CLKDISFAULTEN 0x1 RwW Disabled Clkbus Bus Fault Enable
When this bit is set, busfaults are generated on accesses to peripherals with disabled bus clock
0 ADDRFAULTEN 0x1 RwW Invalid Address Bus Fault Response Enabl

When this bit is set, busfaults are generated on accesses to unmapped parts of system and code address space

silabs.com | Building a more connected world. Rev. 1.0 | 116




Reference Manual
MSC - Memory System Controller

6.6.6.8 SYSCFG_DMEMORETNCTRL - DMEMO Retention Control

Offset Bit Position
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Bit Name Reset Access Description
31:15 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
14:0 RAMRETNCTRL 0x0 RwW DMEMO blockset retention control

DMEMO RAM blockset retention controls in EM23 with full access in EMO1.

Value Mode Description

0 ALLON None of the RAM blocks powered down
16384 BLK15 Power down RAM block 15

24576 BLK14TO15 Power down RAM blocks 14 and above
28672 BLK13TO15 Power down RAM blocks 13 and above
30720 BLK12TO15 Power down RAM blocks 12 and above
31744 BLK11TO15 Power down RAM blocks 11 and above
32256 BLK10TO15 Power down RAM blocks 10 and above
32512 BLK9TO15 Power down RAM blocks 9 and above
32640 BLK8TO15 Power down RAM blocks 8 and above
32704 BLK7TO15 Power down RAM blocks 7 and above
32736 BLK6TO15 Power down RAM blocks 6 and above
32752 BLK5TO15 Power down RAM blocks 5 and above
32760 BLK4TO15 Power down RAM blocks 4 and above
32764 BLK3TO15 Power down RAM blocks 3 and above
32766 BLK2TO15 Power down RAM blocks 2 and above
32767 BLK1TO15 Power down RAM blocks 1 and above
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6.6.6.9 SYSCFG_RAMBIASCONF - RAM Bias Configuration

Offset Bit Position
0x30C 51831218 XILEQIQNITRI22Teeee I ¥t Qoo ~oiwb|t|o/a~|o
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Bit Name Reset Access Description
31:4 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions

3:0 RAMBIASCTRL 0x2 RW RAM Bias Control

RAM blockset Bias control. Voltage Source Bias control setting

Value Mode Description

0 NO None

1 VSB100 Voltage Source Bias 100mV
2 VSB200 Voltage Source Bias 200mV
4 VSB300 Voltage Source Bias 300mV
8 VSB400 Voltage Source Bias 400mV
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6.6.6.10 SYSCFG_RADIORAMRETNCTRL - RADIO SEQRAM Retention Control

Offset Bit Position
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Bit Name Reset Access Description
31:28 AHBRAMRETNCTRL 0x0 RW AHBRAM Retention Control
Soft Modem AHB RAM power-down in EM23 with full access in EM01
Value Mode Description
0 ALLON no banks powered down
8 BLK3 power down blk3
12 BLK2TO3 power down blk 2 to 3
14 BLK1TO3 power down blk 1 to 3
15 ALLOFF power down all blocks
27:26 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
25:24 DTCRAMRETNCTRL 0x0 RW DTCRAM Retention Control
Soft Modem DTC RAM power-down in EM23 with full access in EM01
Value Mode Description
0 ALLON None of the RAMs powered down
2 BLK1
3 ALLOFF
23:22 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
21:12 ITCRAMRETNCTRL 0x0 RW ITCRAM Retention Control

Soft Modem ITC RAM power-down in EM23 with full access in EMO1

Value Mode Description

0 ALLON None of the RAM blocks powered down
512 BLK9 Power down RAM block 9

768 BLK8TO9 Power down RAM block 8 and above
896 BLK7TO9 Power down RAM block 7 and above
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Bit Name Reset Access Description
960 BLK6TO9 Power down RAM block 6 and above
992 BLK5TO9 Power down RAM block 5 and above
1008 BLK4TO9 Power down RAM block 4 and above
1016 BLK3TO9 Power down RAM block 3 and above
1020 BLK2TO9 Power down RAM block 2 and above
1022 BLK1TO9 Power down RAM block 1 and above
1023 ALLOFF All of the RAM blocks powered down

11:9 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions
8 FRCRAMRETNCTRL 0x0 RW FRCRAM Retention Control

FRC RAM power-down in EM23 with full access in EMO1

Value Mode Description
0 ALLON FRCRAM not powered down
1 ALLOFF Power down FRCRAM
7:3 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions

2.0 SEQRAMRETNCTRL 0x0 RW SEQRAM Retention Control
SEQUENCER RAM power-down in EM23 with full access in EMO1

Value Mode Description

0 ALLON SEQRAM not powered down

1 BLKO Power down SEQRAM block 0

2 BLK1 Power down SEQRAM block 1

4 BLK2 Power down SEQRAM block 2

6 BLK1TO2 Power down SEQRAM block 1 to 2
7 ALLOFF Power down all SEQRAM blocks
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6.6.6.11 SYSCFG_RADIOECCCTRL - RADIO SEQRAM ECC Control Register

Offset Bit Position

0408 158K KNLRIQYNTIR2ZR TR IR N T2 0 o/~olv <o a~|o
o O o o

Reset 313 3|3

Access 5 E E E
Z Z
w i}
=z 2|z
W ITRAT
88 S8

Name Lo i
& | AL
[CRKE] g\ g
X | w | w
[T TS n | n

Bit Name Reset Access Description

31:10 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions
9 FRCRAMECCEWEN 0x0 RwW FRCRAM ECC Error Writeback Enable
FRC ECC Error Writeback Enable. When set, errors will be corrected when encountered.
8 FRCRAMECCEN 0x0 RW FRCRAM ECC Enable
FRCRAM ECC Enable.
7:2 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
1 SEQRAMECCEWEN 0x0 RwW SEQRAM ECC Error Writeback Enable

SEQRAM ECC Error Writeback Enable. When set, errors will be corrected when encountered.
0 SEQRAMECCEN 0x0 RwW SEQRAM ECC Enable
SEQRAM ECC Enabile.
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6.6.6.12 SYSCFG_SEQRAMECCADDR - SEQRAM ECC Address

Offset Bit Position
0x410 15 18I QX RIQIQIIQ QIR Ege ¥ e¥t|Qloo|~|lojv|t|m|a|-]|o
Reset g
Access x
o
@)
a
<
3
Name T}
5
c
w
%)
Bit Name Reset Access Description
31:0 SEQRAMECCADDR 0x0 R SEQRAM ECC Address

Indicates Address of SEQRAM at which ECC error occured

6.6.6.13 SYSCFG_FRCRAMECCADDR - FRCRAM ECC Address

Offset Bit Position
0x414 2 QIFQQI QN IQI2IeIT|geg I e|¥IfF@loo~lov|t m|la|-]|o
Reset g
Access x
e
a
a
<
3
Name |
s
O
o
w
Bit Name Reset Access Description
31:0 FRCRAMECCADDR 0x0 R FRCRAM ECC Error Address

Indicates Address of FRCRAM at which ECC error occured
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6.6.6.14 SYSCFG_ICACHERAMRETNCTRL - HOST ICACHERAM Retention Control

Offset Bit Position
0x418 15 18I QX RNIQIQIIQ QIR g2 ¥ 2¥t|Qloo|~|lo|jv|t|m|a|-]|o
Reset g
Access E
—
o
|_
O
pd
Name E
o
:
Bit Name Reset Access Description
31:1 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
0 RAMRETNCTRL 0x0 RW ICACHERAM Retention control
Host ICACHE RAM power-down in EM23 with full access in EM01.
Value Mode Description
0 ALLON None of the Host ICACHE RAM blocks powered down
1 ALLOFF Power down all Host ICACHE RAM blocks
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6.6.6.15 SYSCFG_DMEMOPORTMAPSEL - DMEMO Port Remap Selection

Offset Bit Position
01 |5 18/RIRINERIQNTIRIZ2TLL T2 2 olon~owb von o
Reset FEIRIRXIRR| x| X
oO|lojojojlojo|jo|o |o
Access AHEHBHEHEE
— I |
L W
%) w |
_, 2l 2Rlole
oS o X x|
o \WHg b R o|c|?
Name E‘,’_)<°o:von.n.n:
olx 2l §15/I2|9|0
a|o|o|<=|Q |0 \x W g
O d|d|g|YYip <<
L oSS s =
DMK | QO K| X T KX QO
mDw|aln| un| < n|d
Bit Name Reset Access Description
31:9 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
8 BUFCPORTSEL 0x0 RwW BUFC portmap selection
BUFC address remap selection, default configured to MPAHBRAMO
7 USBPORTSEL 0x1 RwW USB portmap selection
USB address remap selection, default configured to MPAHBRAM1
6 SRWLDMAPORTSEL 0x0 RW SRWLDMA port1 portmap selection
SRWLDMA port1 address remap selection, default configured to MPAHBRAMO
5 LDMA1PORTSEL 0x0 RwW LDMA port1 portmap selection
LDMA port 1 address remap selection, default configured to MPAHBRAMO
4 SRWECA1PORTSEL 0x1 RwW SRWECA1 portmap selection
SRWECA1 address remap selection, default configured to MPAHBRAMA1
3 SRWECAOPORTSEL 0x0 RwW SRWECAO portmap selection
SRWECAQ address remap selection, default configured to MPAHBRAMO
2 AHBSRWPORTSEL 0x0 RwW AHBSRW portmap selection
AHBSRW address remap selection, default configured to MPAHBRAMO
1 SRWAESPORTSEL 0x1 RwW SRWAES portmap selection
SRWAES address remap selection, default configured to MPAHBRAM1
0 LDMAPORTSEL 0x1 RwW LDMA portmap selection

LDMA address remap selection, default configured to MPAHBRAM1
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6.6.6.16 SYSCFG_ROOTDATAO - Data Register 0

Offset Bit Position
0x600 S RIQAQIRILIQIQIN IIRIZ 2T 2¥It|Qlow|~|lojlv|d|w|a|~|o
Reset g
Access E
=
Name <
o
Bit Name Reset Access Description
31:0 DATA 0x0 RW Data

Generic data space for user to pass to root, e.g., address of struct in mem

6.6.6.17 SYSCFG_ROOTDATA1 - Data Register 1

Bit Position

x604 158X RFQIQ IR QNSRS I2¥fQlojw~lowv <o oo
Reset g
=
Access v
<
Name K
a
Bit Name Reset Access Description
31:0 DATA 0x0 RwW Data

Generic data space for user to pass to root, e.g., address of struct in mem
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6.6.6.18 SYSCFG_ROOTLOCKSTATUS - Lock Status

Offset Bit Position
%608 |5 SR RN &LRIQYTR2RT L L T2 2 o0lo~owv von o
Reset = XXX X ITX %X * * I x | X
ese o O|lojlo|jlo|Oo|O o o o | O | o
Access |y r rl|r| o o oelo 4 r xlo
X
; S %3 :
O X X
5 0 8/919 % S19 &)
) m| 3 (@] O | (@]
par ool 2292 ha
Name = S 8zelgolo 0] NN ™
=) Hlolo|o |2 0@ m SRECHES)
n - | =2 X | KX | X | X = o o I
) O 0|W|Ww|w|w w (@) r o w
o < (< |V BV V| K OV o] Liw|>D
w e DD |D|D|D 14 S| | m
Bit Name Reset Access Description
31 EFUSEUNLOCKED 0x0 R E-Fuse Unlocked
E-Fuse Unlocked when 1; Locked when 0.
30:23 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
22 RADIOSMDBGLOCK 0x1 R Radio Soft Modem Debug Lock
Locked when 1; unlocked when 0.
21 RADIODBGLOCK 0x1 R Radio Debug Lock
Locked when 1; unlocked when 0.
20 USERSPNIDLOCK 0x1 R User Secure Non-invasive Debug Lock
Locked when 1; unlocked when 0.
19 USERSPIDLOCK 0x1 R User Secure Invasive Debug Lock
Locked when 1; unlocked when 0.
18 USERNIDLOCK 0x1 R User Non-invasive Debug Lock
Locked when 1; unlocked when 0.
17 USERDBGLOCK 0x1 R User Invasive Debug Lock
Locked when 1; unlocked when 0.
16 USERDBGAPLOCK 0x1 R User Debug Access Port Lock
Locked when 1; unlocked when 0.
15:9 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
8 ROOTDBGLOCK 0x1 R Root Debug Lock
Locked when 1; unlocked when 0.
7:3 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
2 MFRLOCK 0x1 R Manufacture Lock
Locked when 1; unlocked when 0.
1 REGLOCK 0x1 R Register Lock
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Bit Name Reset Access Description

Locked when 1; unlocked when 0.

0 BUSLOCK 0x1 R Bus Lock

Locked when 1; unlocked when 0.

6.6.6.19 SYSCFG_ROOTSESWVERSION - SE SW Version

Offset Bit Position
0x60C |5 18R QNI IEIQQNII[R22T|e T2 ¥t o wl~|olv/t|o|la|-|o
Reset g
Access E

zZ

)

&
Name 5

>

=

%)
Bit Name Reset Access Description
31:0 SWVERSION 0x0 RW SW Version

Location for SE to write the Firmware version and host to read it
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6.6.7 MPAHBRAM Register Map

The offset register address is relative to the registers base address.

Offset Name Type Description

0x000 | MPAHBRAM_IPVERSION R IP Version ID

0x004 | MPAHBRAM_CMD w Command Register

0x008 | MPAHBRAM_CTRL RW Control Register

0x00C | MPAHBRAM_ECCERRADDRO |RH ECC Error Address 0

0x010 | MPAHBRAM_ECCERRADDR1 |RH ECC Error Address 1

0x01C | MPAHBRAM_ECCMERRIND RH Multiple ECC Error Indication

0x020 | MPAHBRAM_IF RWH INTFLAG Interrupt Flags

0x024 | MPAHBRAM_IEN RW Interrupt Enable

0x1000 | MPAHBRAM_IPVERSION_SET |R IP Version ID

0x1004 | MPAHBRAM_CMD_SET Command Register

0x1008 | MPAHBRAM_CTRL_SET RW Control Register

0x100C | MPAHBRAM_ECCER- RH ECC Error Address 0
RADDRO_SET

0x1010 | MPAHBRAM_ECCER- RH ECC Error Address 1
RADDR1_SET

0x101C | MPAHBRAM_ECCMER- RH Multiple ECC Error Indication
RIND_SET

0x1020 | MPAHBRAM_IF_SET RWH INTFLAG Interrupt Flags

0x1024 | MPAHBRAM_IEN_SET RW Interrupt Enable

0x2000 | MPAHBRAM_IPVERSION_CLR |R IP Version ID

0x2004 | MPAHBRAM_CMD_CLR Command Register

0x2008 | MPAHBRAM_CTRL_CLR RW Control Register

0x200C | MPAHBRAM_ECCER- RH ECC Error Address 0
RADDRO_CLR

0x2010 | MPAHBRAM_ECCER- RH ECC Error Address 1
RADDR1_CLR

0x201C | MPAHBRAM_ECCMER- RH Multiple ECC Error Indication
RIND_CLR

0x2020 | MPAHBRAM_IF_CLR RWH INTFLAG Interrupt Flags

0x2024 | MPAHBRAM_IEN_CLR RwW Interrupt Enable

0x3000 | MPAHBRAM_IPVERSION_TGL |R IP Version ID

0x3004 | MPAHBRAM_CMD_TGL Command Register

0x3008 | MPAHBRAM_CTRL_TGL RW Control Register

0x300C | MPAHBRAM_ECCER- RH ECC Error Address 0
RADDRO_TGL

0x3010 | MPAHBRAM_ECCER- RH ECC Error Address 1
RADDR1_TGL

0x301C | MPAHBRAM_ECCMER- RH Multiple ECC Error Indication

RIND_TGL
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Offset Name Type Description
0x3020 | MPAHBRAM_IF_TGL RWH INTFLAG Interrupt Flags
0x3024 | MPAHBRAM_IEN_TGL RW Interrupt Enable

6.6.8 MPAHBRAM Register Description

6.6.8.1 MPAHBRAM_IPVERSION - IP Version ID

Bit Position

0x000 S 3IQAIQRILIQIQIN IR I 2¥It|Qlow|(~m|lojv|d|w|la|~|o

Reset g

Access x
b4
)

Name 2
w
>
o

Bit Name Reset Access Description

31:2 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions
1:0 IPVERSION 0x2 R New BitField

6.6.8.2 MPAHBRAM_CMD - Command Register

Offset

Bit Position

0x004

9
8
7
6
5
4
3
2
1

Reset

Access

Name

CLEARECCADDR1 | W(nB) | 0x0
CLEARECCADDRO | W(nB) | 0x0 | 0

Bit
31:2

Name

Reserved

Reset Access

Description

To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions

CLEARECCADDR1

0x0

W(nB)

Clear ECCERRADDR1

Write 1 to clear ECCERRADDR1 and ECCMERRIND.P1.

CLEARECCADDRO

0x0

W(nB)

Clear ECCERRADDRO

Write 1 to clear ECCERRADDRO and ECCMERRIND.PO.
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6.6.8.3 MPAHBRAM_CTRL - Control Register

Offset Bit Position
%008 |58 RRKNLRIQYNTRR TR IV T2 0 o/~ov <o a~|o
~— (e} (=R =N}
Reset 3 3 3 3|3
Access E 5 E E E
>
= z
[ L
Z 9 |5
[ o 2
Name = g =
X5 g
o a TR
a o Q100
a T OO0 |0
< < W W |w
Bit Name Reset Access Description
31:7 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
6 ADDRFAULTEN 0x1 RwW Address fault bus fault enable
Enable bus fault upon address fault
5:3 AHBPORTPRIORITY 0x0 RwW AHB port arbitration priority
Value Mode Description
0 NONE No AHB port have raised priority.
1 PORTO AHB port 0 has raised priority.
2 PORT1 AHB port 1 has raised priority.
2 ECCERRFAULTEN 0x0 RwW ECC Error bus fault enable
Enable bus fault upon 2 bit ECC error
1 ECCWEN 0x0 RwW Enable ECC syndrome writes
0 ECCEN 0x0 RwW Enable ECC functionality
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6.6.8.4 MPAHBRAM_ECCERRADDRO - ECC Error Address 0

Offset Bit Position
x00C 15|18 RRKNLRIQYNTR2ZR TR IR VT2 o0 o/ ~olv/ <o a o
Reset g
Access x
5
Name a
<
Bit Name Reset Access Description
31:0 ADDR 0x0 R ECC Error Address

Last captured ECC error address on AHB port 0. Cleared by CMD.CLEARECCADDRO

6.6.8.5 MPAHBRAM_ECCERRADDR1 - ECC Error Address 1

Bit Position

0x010 ST IRIQQIIQIF R I ¥t Qlo|lo~o|w|t|mw|n|~]|o
Reset g
Access x

5
Name a

<
Bit Name Reset Access Description
31:0 ADDR 0x0 R ECC Error Address

Last captured ECC error address on AHB port 1. Cleared by CMD.CLEARECCADDR1

6.6.8.6 MPAHBRAM_ECCMERRIND - Multiple ECC Error Indication

Offset Bit Position
x01C 15 8IRIQKQIQIIRQ]IIRNSE T2 I ¥t Qlojw~lowv <o oo
Reset g g
Access x|
Name g
Bit Name Reset Access Description
31:2 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions

1 P1 0x0 R Multiple ECC errors on AHB port 1

Multiple ECC error indication on AHB port 1. Cleared by CMD.CLEARECCADDR!1.
0 PO 0x0 R Multiple ECC errors on AHB port 0

Multiple ECC error indication on AHB port 0. Cleared by CMD.CLEARECCADDRO.
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6.6.8.7 MPAHBRAM_IF - Interrupt Flags

Offset Bit Position

%020 |58/ RN &L RIRQYTR22T LR T2 2 o0lon~owv von o
o o o o

Reset 3|3 3|3

Access 5 5 E E
M| m m | m
N N -~ -~
X | X | o
X | X | o

Name w | w w | w
— O — O
oo m o
I | T I T
< | < < | <

Bit Name Reset Access Description

31:6 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions

5 AHB1ERR2B 0x0 RwW AHB1 2-bit ECC Error Interrupt Flag

4 AHBOERR2B 0x0 RW AHBO 2-bit ECC Error Interrupt Flag

3:2 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions
1 AHB1ERR1B 0x0 RwW AHB1 1-bit ECC Error Interrupt Flag
0 AHBOERR1B 0x0 RW AHBO0 1-bit ECC Error Interrupt Flag
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6.6.8.8 MPAHBRANML_IEN - Interrupt Enable

Offset Bit Position

%024 158 IRIXNILRIQY TR T2 T2 N |20 (w/~oo/ v o« ~|o
o o o o

Reset 3|3 3|3

Access 5 5 E E
M| m m | m
N N -~ -~
X | X | o
X | X | o

Name w | w w | w
— O — O
oo m o
I | T I T
< | < < | <

Bit Name Reset Access Description

31:6 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions

5 AHB1ERR2B 0x0 RW AHB1 2-bit ECC Error Interrupt Enable

4 AHBOERR2B 0x0 RwW AHBO0 2-bit ECC Error Interrupt Enable

3:2 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions
1 AHB1ERR1B 0x0 RwW AHB1 1-bit ECC Error Interrupt Enable
0 AHBOERR1B 0x0 RwW AHBO 1-bit ECC Error Interrupt Enable
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6.7 MSC Register Map

The offset register address is relative to the registers base address.

Offset Name Type Description

0x000 |MSC_IPVERSION R IP Version ID

0x004 |MSC_READCTRL RwW Read Control Register

0x008 |MSC_RDATACTRL RW Read Data Control Register

0x00C |MSC_WRITECTRL RW Write Control Register

0x010 |MSC_WRITECMD w Write Command Register

0x014 |MSC_ADDRB RWH Page Erase/Write Address Buffer
0x018 | MSC_WDATA RWH Write Data Register

0x01C | MSC_STATUS RH Status Register

0x020 |MSC_IF RWH Interrupt Flag Register

0x024 |MSC_IEN RwW Interrupt Enable Register

0x034 | MSC_USERDATASIZE R User Data Region Size Register
0x038 |MSC_CMD w Command Register

0x03C |MSC_LOCK w Configuration Lock Register

0x040 |MSC_MISCLOCKWORD RwW Mass Erase and User Data Page Lock Word
0x050 |MSC_PWRCTRL RW Power Control Register

0x120 |MSC_PAGELOCKO RwW Main Space Page 0-31 Lock Word
0x124 |MSC_PAGELOCK1 RwW Main Space Page 32-63 Lock Word
0x128 |MSC_PAGELOCK2 RwW Main Space Page 64-95 Lock Word
0x12C |MSC_PAGELOCK3 RwW Main Space Page 96-127 Lock Word
0x130 |MSC_PAGELOCK4 RwW Main Space Page 128-159 Lock Word
0x134 |MSC_PAGELOCK5 RwW Main Space Page 160-191 Lock Word
0x138 |MSC_PAGELOCK6 RwW Main Space Page 192-223 Lock Word
0x13C |MSC_PAGELOCK7 RwW Main Space Page 224-256 Lock Word
0x1000 | MSC_IPVERSION_SET R IP Version ID

0x1004 |MSC_READCTRL_SET RW Read Control Register

0x1008 | MSC_RDATACTRL_SET RW Read Data Control Register

0x100C |MSC_WRITECTRL_SET RwW Write Control Register

0x1010 |MSC_WRITECMD_SET w Write Command Register

0x1014 |MSC_ADDRB_SET RWH Page Erase/Write Address Buffer
0x1018 | MSC_WDATA_SET RWH Write Data Register

0x101C |MSC_STATUS_SET RH Status Register

0x1020 |MSC_IF_SET RWH Interrupt Flag Register

0x1024 |MSC_IEN_SET RwW Interrupt Enable Register

0x1034 | MSC_USERDATASIZE_SET R User Data Region Size Register
0x1038 |MSC_CMD_SET w Command Register
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Offset Name Type Description

0x103C |MSC_LOCK_SET w Configuration Lock Register

0x1040 |MSC_MISCLOCKWORD_SET RwW Mass Erase and User Data Page Lock Word
0x1050 |MSC_PWRCTRL_SET RwW Power Control Register

0x1120 | MSC_PAGELOCKO_SET RW Main Space Page 0-31 Lock Word
0x1124 | MSC_PAGELOCK1_SET RwW Main Space Page 32-63 Lock Word
0x1128 | MSC_PAGELOCK2_SET RW Main Space Page 64-95 Lock Word
0x112C | MSC_PAGELOCK3_SET RwW Main Space Page 96-127 Lock Word
0x1130 | MSC_PAGELOCK4_SET RwW Main Space Page 128-159 Lock Word
0x1134 | MSC_PAGELOCK5_SET RwW Main Space Page 160-191 Lock Word
0x1138 | MSC_PAGELOCK6_SET RW Main Space Page 192-223 Lock Word
0x113C | MSC_PAGELOCK7_SET RW Main Space Page 224-256 Lock Word
0x2000 | MSC_IPVERSION_CLR R IP Version ID

0x2004 |MSC_READCTRL_CLR RwW Read Control Register

0x2008 | MSC_RDATACTRL_CLR RwW Read Data Control Register

0x200C |MSC_WRITECTRL_CLR RW Write Control Register

0x2010 | MSC_WRITECMD_CLR w Write Command Register

0x2014 |MSC_ADDRB_CLR RWH Page Erase/Write Address Buffer
0x2018 | MSC_WDATA_CLR RWH Write Data Register

0x201C |MSC_STATUS_CLR RH Status Register

0x2020 |MSC_IF_CLR RWH Interrupt Flag Register

0x2024 |MSC _IEN_CLR RW Interrupt Enable Register

0x2034 | MSC_USERDATASIZE_CLR R User Data Region Size Register
0x2038 |MSC_CMD_CLR w Command Register

0x203C |MSC_LOCK_CLR w Configuration Lock Register

0x2040 |MSC_MISCLOCKWORD_CLR RwW Mass Erase and User Data Page Lock Word
0x2050 |MSC_PWRCTRL_CLR RwW Power Control Register

0x2120 |MSC_PAGELOCKO CLR RW Main Space Page 0-31 Lock Word
0x2124 | MSC_PAGELOCK1_CLR RW Main Space Page 32-63 Lock Word
0x2128 |MSC_PAGELOCK2_CLR RwW Main Space Page 64-95 Lock Word
0x212C | MSC_PAGELOCK3_CLR RW Main Space Page 96-127 Lock Word
0x2130 | MSC_PAGELOCK4 CLR RwW Main Space Page 128-159 Lock Word
0x2134 |MSC_PAGELOCK5 CLR RwW Main Space Page 160-191 Lock Word
0x2138 | MSC_PAGELOCK6 CLR RwW Main Space Page 192-223 Lock Word
0x213C | MSC_PAGELOCK7_CLR RW Main Space Page 224-256 Lock Word
0x3000 |MSC_IPVERSION_TGL R IP Version ID

0x3004 |MSC_READCTRL_TGL RW Read Control Register

0x3008 | MSC_RDATACTRL_TGL RwW Read Data Control Register

silabs.com | Building a more connected world.

Rev. 1.0 | 135




Reference Manual

MSC - Memory System Controller

Offset Name Type Description

0x300C |MSC_WRITECTRL_TGL RwW Write Control Register

0x3010 |MSC_WRITECMD_TGL w Write Command Register

0x3014 |MSC_ADDRB_TGL RWH Page Erase/Write Address Buffer
0x3018 |MSC_WDATA_TGL RWH Write Data Register

0x301C | MSC_STATUS_TGL RH Status Register

0x3020 |MSC_IF_TGL RWH Interrupt Flag Register

0x3024 |MSC_IEN_TGL RwW Interrupt Enable Register

0x3034 | MSC_USERDATASIZE_TGL R User Data Region Size Register
0x3038 |MSC_CMD_TGL w Command Register

0x303C |MSC_LOCK_TGL w Configuration Lock Register

0x3040 | MSC_MISCLOCKWORD_TGL RwW Mass Erase and User Data Page Lock Word
0x3050 |MSC_PWRCTRL_TGL RwW Power Control Register

0x3120 | MSC_PAGELOCKO_TGL RW Main Space Page 0-31 Lock Word
0x3124 | MSC_PAGELOCK1_TGL RwW Main Space Page 32-63 Lock Word
0x3128 | MSC_PAGELOCK2 TGL RW Main Space Page 64-95 Lock Word
0x312C | MSC_PAGELOCK3_TGL RW Main Space Page 96-127 Lock Word
0x3130 | MSC_PAGELOCK4_TGL RW Main Space Page 128-159 Lock Word
0x3134 | MSC_PAGELOCK5_TGL RW Main Space Page 160-191 Lock Word
0x3138 | MSC_PAGELOCK6_TGL RW Main Space Page 192-223 Lock Word
0x313C | MSC_PAGELOCK7_TGL RwW Main Space Page 224-256 Lock Word

6.8 MSC Register Description

6.8.1 MSC_IPVERSION - IP Version ID

Bit Position

0x000 S 3IQAQIRILIQLIQIN IR T 2¥It|Qlow|m|lojv|d|w|la|~|o
Reset g
Access x

Z

®)
Name &

L

S

o
Bit Name Reset Access Description
31:0 IPVERSION 0x4 R IP Version ID

IP Version ID
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6.8.2 MSC_READCTRL - Read Control Register

Offset Bit Position
0004 158 IRIRNILRIQY TR T2 T2 N2 0 (w/~oo/ v oo
Reset g
Access E
|
Name 8
=
Bit Name Reset Access Description
31:22 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
21:20 MODE 0x2 RwW Read Mode
When changing to a higher frequency, this register must be set to a large number of wait states before the core clock is
switched to the higher frequency. When changing to a lower frequency, this register should be set to a lower number of
wait states after the frequency transition has been completed. The maximum frequency for each wait state setting is lis-
ted in the datasheet.
Value Mode Description
0 WSO Zero wait-states inserted in fetch or read transfers
1 WS1 One wait-state inserted for each fetch or read transfer. See
Flash Wait-States table for details
2 WS2 Two wait-states inserted for eatch fetch or read transfer. See
Flash Wait-States table for details
3 WS3 Three wait-states inserted for eatch fetch or read transfer. See
Flash Wait-States table for details
19:0 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions
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6.8.3 MSC_RDATACTRL - Read Data Control Register

Offset Bit Position
%008 158K KNLRIQYTRZR TR IR VT2 0 o/ ~ov <o a o
~— o
Reset 3 3
Access E E
zZ
L
L
N 2
ame ,5 ()
) m
[a] <
Bit Name Reset Access Description
31:13 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
12 DOUTBUFEN 0x1 RwW Flash dout pipeline buffer enable
Flag to enable or bypass flash data output buffer
11:2 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
1 AFDIS 0x0 RwW Automatic Invalidate Disable
When this bit is set the cache is not automatically invalidated when a write or page erase is performed.
0 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions
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6.8.4 MSC_WRITECTRL - Write Control Register

Offset Bit Position
0x00C |5 8/ XN &LRIQYNTR22TLL T2 2olon~owv von o
(=) (e} o | O
Reset & 3 3|3
Access % E E E
|_
o
[ o]
2 2
Name 8 w %
| = é
o x p
Z = W
< a gl
o | x| =
Bit Name Reset Access Description
31:26 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
25:16 RANGECOUNT 0x0 RW EraseRange Count
Apply only with EraseRange command. Define number of pages to be erased.
15:4 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
3 LPWRITE 0x0 RW Low-Power Write
When set, write times might double while reducing current consumption
2 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
1 IRQERASEABORT 0x0 RwW Abort Page Erase on Interrupt
When this bit is set to 1, any Cortex-M4 interrupt aborts any current page erase operation. Executing that interrupt vector
from Flash will halt the CPU.
0 WREN 0x0 RwW Enable Write/Erase Controller

When this bit is set, the MSC write and erase functionality is enabled
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6.8.5 MSC_WRITECMD - Write Command Register

Offset Bit Position
X010 15|18 IRIX K QQI QN[ eE|ee I ¥t lolo~mjo|w v o |a|~|o
Reset = = RIR RN
o o o | O o | o
Access = = ==z ==z
< w
% 2l 22| |o|8
= S 2% 2%
Name o L w | w o |
< )] 2 @) E|®
w & FlElo 2R
O w W < W
Bit Name Reset Access Description
31:13 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
12 CLEARWDATA 0x0 w Clear WDATA state
Will set WDATAREADY and DMA request. Should only be used when no write is active.
11:9 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
8 ERASEMAINO 0x0 w Mass erase region 0
Initiate mass erase of flash memory. If MELOCKBIT in MSC_MISCLOCKWORD is set, user firmware cannot initiate
mass erase, and only the SE may initiate mass erase.
7:6 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
5 ERASEABORT 0x0 W Abort erase sequence
Writing to this bit will abort an ongoing erase sequence.
4 ERASERANGE 0x0 W Erase range of pages
Erase a range of user defined pages started from the MSC_ADDRSB register. The WREN bit in the MSC_WRITECTRL
register must be set in order to use this command.
3 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
2 WRITEEND 0x0 w End Write Mode
Write 1 to abort a write command.
1 ERASEPAGE 0x0 w Erase Page
Erase any user defined page selected by the MSC_ADDRB register. The WREN bit in the MSC_WRITECTRL register
must be set in order to use this command.
0 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions
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6.8.6 MSC_ADDRSB - Page Erase/Write Address Buffer

Offset Bit Position
x014 15 18I RNIQIQII QNIRRT e¥t|Qloo|~|lojv|t|m|a|-]|o
Reset g
Access E
%
Name @)
(]
<
Bit Name Reset Access Description
31:0 ADDRB 0x0 RwW Page Erase or Write Address Buffer

This register holds the system address for the erase or write operation. Address should be word aligned address.The
MSB bit is not ignored for ADDRB

6.8.7 MSC_WDATA - Write Data Register

Offset Bit Position
0x018 53 QIRQL LIV T2 e¥ T8 |low|~lo/w|x ®|la|~]|o
Reset g
Access E
z
Name
'z
o
Bit Name Reset Access Description
31:.0 DATAW 0x0 RW Write Data

The data to be written to the address in MSC_ADDRB. This register must be written when the WDATAREADY bit of
MSC_STATUS is set.This register does not support write mask.
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6.8.8 MSC_STATUS - Status Register

Offset Bit Position
x01C |5 /8/RXIN LR IQNTRZ2T L L T2 2olon~owvvon o
Reset = % < = RNRENE X IRIRIR
o o o o OO ool |o|o |o
Access x x x x r | || x| o
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O
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a = a o ZlF|la|wu|(2|Z2 |3 m
Bit Name Reset Access Description
31:28 PWRUPCKBDFAIL- 0x0 R Flash power up checkerboard pattern chec
COUNT
This field tells how many times checkboard pattern check fail occured after a reset sequence.
27 WREADY 0x1 R Flash Write Ready
When this bit is set, flash has completed the power up sequence and is ready for write/erase commands.
26:25 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
24 PWRON 0x0 R Flash power on status
When this bit is set, flash is powered on. If zero, flash is powered off and reads from flash return indeterminate data.
23:17 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
16 REGLOCK 0x0 R Register Lock Status
Indicates the current status of register lock
Value Mode Description
0 UNLOCKED
1 LOCKED
15:8 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
7 RANGEPARTIAL 0x0 R EraseRange with skipped locked pages
6 TIMEOUT 0x0 R Write Command Timeout
When this bit is set, it indicates that the last write command has completed due to a write buffer timeout. This bit is
cleared automatically when a new write command is initiated.
5 PENDING 0x0 R Write Command In Queue
When this bit is set, a flash operation has been requested but not yet started. New commands are ignored when PEND-
ING is set.
4 ERASEABORTED 0x0 R Erase Operation Aborted
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Bit Name Reset Access Description
When MSC_WRITECTRL_IRQERASEABORT = 1, this bit is set because an interrupt has aborted the erase operation in
progress.

3 WDATAREADY 0x1 R WDATA Write Ready

When this bit is set, the content of MSC_WDATA is read by MSC Flash Write Controller and the register may be updated
with the next 32-bit word to be written to flash. This bit is cleared when writing to MSC_WDATA.

2 INVADDR 0x0 R Invalid Write Address or Erase Page

When this bit is set, software has attempted to load an invalid (unmapped) address into the MSC_ADDRB register.

1 LOCKED 0x0 R Access Locked

When set, the last erase or write was aborted due to erase/write access constraints.

0 BUSY 0x0 R Erase/Write Busy

When set, an erase or write operation is in progress and new commands are ignored.

6.8.9 MSC_IF - Interrupt Flag Register

Bit Position

0x020 |5 3 IQIQINQQIQINVNIQRNS T eI 2l¥tQlojom|o|b|lt|m|a|~]|0o
Reset 2 g g g g
Access 5 E 5 E E
[T (>3
Name é % E LEJ é
Ak S5
Bit Name Reset Access Description
31:10 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
9 PWROFF 0x0 RwW Flash Power Off Sequence Complete Flag
Set after MSC_CMD.PWROFF received, flash powered off complete
8 PWRUPF 0x0 RwW Flash Power Up Sequence Complete Flag
Set after MSC_CMD.PWRUP received, flash powered up complete and ready for read/write
7:3 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
2 WDATAQV 0x0 RW Host write buffer overflow
If set, flash controller write buffer overflow detected
1 WRITE 0x0 RwW Host Write Done Interrupt Read Flag
Set when a write is done
0 ERASE 0x0 RwW Host Erase Done Interrupt Read Flag

Set when erase is done
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6.8.10 MSC_IEN - Interrupt Enable Register

Offset Bit Position
X024 |5 I2IRIRNLRIRQYTRIZ2I2T LRI Y T2 olo~nob v o~ o
Reset LI IR
o | O [N NN
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Name o2 > w &
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Bit Name Reset Access Description
31:10 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
9 PWROFF 0x0 RwW Flash Power Off Seq done irq enable
interrupt enable
8 PWRUPF 0x0 RW Flash Power Up Seq done irq enable
interrupt enable
7:3 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
2 WDATAQV 0x0 RwW write data buffer overflow irq enable
interrupt enable
1 WRITE 0x0 RwW Write Done Interrupt enable
interrupt enable
0 ERASE 0x0 RW Erase Done Interrupt enable

interrupt enable
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6.8.11 MSC_USERDATASIZE - User Data Region Size Register

Offset Bit Position
0034 15I8IRIXNILRIQY TR T2 T2 N2 0 (w/~oo v oo
Reset g
Access x
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s
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L
%)
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Bit Name Reset Access Description
31:6 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
5:0 USERDATASIZE 0x4 R User Data Size

This field determines user data region size. SIZE = 256B * USERDATASIZE.

6.8.12 MSC_CMD - Command Register

Offset Bit Position
0038 |58 /R/RNQIKLI RN TR 22E|eL T2 20w ~ob< oo~ o
Reset g g
Access = =
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[ o
Name 8 2
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o o
Bit Name Reset Access Description
31:5 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
4 PWROFF 0x0 W Flash power off/sleep command
Write to this bit to power down the Flash. User code should execute from RAM afterwards. Read from flash after flash
being powered down will cause undetermined behavior. To power up, either set CMD.PWRUP bit or try read from flash.
3:1 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
0 PWRUP 0x0 w Flash Power Up Command

Write to this bit to power up the Flash. IRQ PWRUPF will be fired when power up sequence completed.
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6.8.13 MSC_LOCK - Configuration Lock Register

Offset Bit Position
0x03C |5 8/ XN LR IQN TR LR T2 2 olon~owv von o
Reset g
Access =
>
g
Name X
(@)
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-
Bit Name Reset Access Description
31:16 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
15:0 LOCKKEY 0x0 w Configuration Lock

Write any other value than the unlock code to lock access to MSC_RDATACTRL, MSC_READCTRL, and
MSC_WRITECTRL. Write the unlock code to enable access. When reading the register, bit 0 is set when the lock is ena-

bled.

Value Mode Description
0 LOCK

7025 UNLOCK

6.8.14 MSC_MISCLOCKWORD - Mass Erase and User Data Page Lock Word

Offset Bit Position
0x040 S8R ILIQLIQIN IR F ¥t low|(m|lojv|ld|w|la|~|o
Reset 3 3
Access 5 5
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Name O ®]
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o w
D =
Bit Name Reset Access Description
31:5 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
4 UDLOCKBIT 0x1 RW User Data Lock
Zero means host can write/erase to the user data area. Host is only allowed to write one. Root and debug can clear this
bit.
3:1 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
0 MELOCKBIT 0x1 RW Mass Erase Lock

Zero means host can mass erase the main space. Host is only allowed to write one. Root and debug can clear this bit.
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6.8.15 MSC_PWRCTRL - Power Control Register

Offset Bit Position
%050 |5 8/ XN LR IQN TR L L T2 2olon~owv von o
‘9 o - | O
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Bit Name Reset Access Description
31:24 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
23:16 PWROFFDLY 0x10 RwW Power down delay
Defines delay cycles before flash enters sleep mode. Works together with PWROFFENTRYAGAIN bit. The power off de-
lay is 64 * PWROFFDLY bus clock cycles.
15:5 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
4 PWROFFENTRYAGAIN 0x0 RW POWER down flash again in EM1/EM1p
If enabled, flash will enter sleep mode again when POWEROFFONEM1ENTRY/POWEROFFONEM1PENTRY is set and
no flash activities occur for the time determined by PWROFFDLY.
3:2 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
1 PWROFFONEM1PEN-  0Ox1 RwW Power down Flash macro when enter EM1P
TRY
If enabled, flash will be in sleep mode when entering EM1P (radio-only sleep).
0 PWROFFONEM1EN- 0x0 RwW Power down Flash macro when enter EM1
TRY

If enabled, flash will be in sleep mode when entering EM1.
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6.8.16 MSC_PAGELOCKO0 - Main Space Page 0-31 Lock Word

Offset Bit Position
120 |58/ RN LR IQNTR22T L L T2 2 olon~owv von o
Reset g
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Bit Name Reset Access Description
31:0 LOCKBIT 0x0 RwW page lock bit

Zero means the corresponding page is allowed to write/erase. change to one will prevent corresponding page from write/
erase. bit[0] for main space page 0, and bit[1] for page 1... bit[31] for page 31. Reset to zero. Host is only allowed to write
one. Root and Debug are allowed to clear this register

6.8.17 MSC_PAGELOCK1 - Main Space Page 32-63 Lock Word

Bit Position
x124 1518 IR QX RIQIQIIQ QIR Ege I e¥t|Qlowo|~|lojv|¢t|m|a|~]|o
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Bit Name Reset Access Description
31:0 LOCKBIT 0x0 RwW page lock bit

Zero means the corresponding page is allowed to write/erase. change to one will prevent corresponding page from write/
erase. bit[0] for main space page 32, and bit[1] for page 33... bit[31] for page 63. Reset to zero. Host is only allowed to
write one. Root and Debug are allowed to clear this register
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6.8.18 MSC_PAGELOCK2 - Main Space Page 64-95 Lock Word

Offset Bit Position
x128 |58/ RN &LRIQNTRI22T L2 T2 2 o0lon~owv von o
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Bit Name Reset Access Description
31:0 LOCKBIT 0x0 RwW page lock bit

Zero means the corresponding page is allowed to write/erase. change to one will prevent corresponding page from write/
erase. bit[0] for main space page 64, and bit[1] for page 65... bit[31] for page 95. Reset to zero. Host is only allowed to
write one. Root and Debug are allowed to clear this register

6.8.19 MSC_PAGELOCKS - Main Space Page 96-127 Lock Word

Bit Position
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Bit Name Reset Access Description
31:0 LOCKBIT 0x0 RwW page lock bit

Zero means the corresponding page is allowed to write/erase. change to one will prevent corresponding page from write/
erase. bit[0] for main space page 96, and bit[1] for page 97... bit[31] for page 127. Reset to zero. Host is only allowed to
write one. Root and Debug are allowed to clear this register
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6.8.20 MSC_PAGELOCK4 - Main Space Page 128-159 Lock Word

Offset Bit Position
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Bit Name Reset Access Description
31:0 LOCKBIT 0x0 RwW page lock bit

Zero means the corresponding page is allowed to write/erase. change to one will prevent corresponding page from write/
erase. bit[0] for main space page 128, and bit[1] for page 129... bit[31] for page 159. Reset to zero. Host is only allowed
to write one. Root and Debug are allowed to clear this register

6.8.21 MSC_PAGELOCKS - Main Space Page 160-191 Lock Word

Bit Position
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Bit Name Reset Access Description
31:0 LOCKBIT 0x0 RwW page lock bit

Zero means the corresponding page is allowed to write/erase. change to one will prevent corresponding page from write/
erase. bit[0] for main space page 160, and bit[1] for page 161... bit[31] for page 191. Reset to zero. Host is only allowed
to write one. Root and Debug are allowed to clear this register
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6.8.22 MSC_PAGELOCKS®6 - Main Space Page 192-223 Lock Word

Offset Bit Position
x138 |5 8/ XIN&LRIQYTR22T LR TR 2olon~owv von o
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Bit Name Reset Access Description
31:0 LOCKBIT 0x0 RwW page lock bit

Zero means the corresponding page is allowed to write/erase. change to one will prevent corresponding page from write/
erase. bit[0] for main space page 192, and bit[1] for page 193... bit[31] for page 223. Reset to zero. Host is only allowed
to write one. Root and Debug are allowed to clear this register

6.8.23 MSC_PAGELOCK?7 - Main Space Page 224-256 Lock Word

Bit Position
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Bit Name Reset Access Description
31:0 LOCKBIT 0x0 RwW page lock bit

Zero means the corresponding page is allowed to write/erase. change to one will prevent corresponding page from write/
erase. bit[0] for main space page 224, and bit[1] for page 225... bit[31] for page 255. Reset to zero. Host is only allowed
to write one. Root and Debug are allowed to clear this register
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7. DBG - Debug Interface

Quick Facts
What?
The Debug Interface is used to program and debug
EFR32xG25 devices.
Why?
OO nnQnm The Debug Interface makes it easy to re-program
and update the system in the field, and allows de-
] ] bugging with minimal I/O pin usage.
[] ] How?
L] ARM Cortex-M L] The Cortex-M33 supports advanced debugging fea-
] ] tures. EFR32xG25 devices can use a minimum of
two port pins for debugging or programming. The in-
] ] ternal and external state of the system can be exam-
] ' ] ined with debug extensions supporting instruction or
' data access break and watch points.
[] ' ]
a < _ » Debug Data
[] ]
[] ]

HEREEEREREEEREREEE

7.1 Introduction

The EFR32xG25 devices include hardware debug support through a 2-pin serial-wire debug (SWD) interface or a 4-pin Joint Test Ac-
tion Group (JTAG) interface, as well as an Embedded Trace Module (ETM) for data/instruction tracing. In addition, there is also a Serial
Wire Viewer pin which can be used to output profiling information, data trace and software-generated messages.

For more technical information about the debug interface the reader is referred to:

* ARM Cortex-M33 Technical Reference Manual

* ARM CoreSight Components Technical Reference Manual

* ARM Debug Interface v5 Architecture Specification

» |[EEE Standard for Test Access Port and Boundary-Scan Architecture, IEEE 1149.1-2013

7.2 Features

» Debug Access Port Serial Wire JTAG (DAPSWJ)
* Implements the ADIv5 debug interface
* ARM Trustzone
* Enables secure debugging
 Breakpoint unit (BPU)
» Implement up to 8 hardware breakpoints
+ Data Watch point and Trace (DWT) unit
» Implement up to 4 watch points, trigger resources and system profiling
* Instrumentation Trace Macrocell (ITM)
» Application-driven trace source that supports printf style debugging
+ Embedded Trace Macrocell v3.5 (ETM)
» Real time instruction and data trace information of the processor
» Cross Trigger Interface (CTI)
» Issues synchronous triggers based on system events
» Can be used to generate IRQs or route to PRS signalling
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7.3 Functional Description

There are debug and trace pins available on the device. Operation of these pins is described in the following sections.

7.3.1 Debug Pins

The following pins are the debug connections for the device:

» Serial Wire Clock Input and Test Clock Input (SWCLKTCK) (SWCLK) : This pin is enabled after power-up and has a built-in pull-
down.

» Serial Wire Data Input/Output and Test Mode Select Input (SWDIOTMS) (SWDIO) : This pin is enabled after power-up and has a
built-in pull-up.

» Test Data Output (TDO): This pin is assigned to JTAG functionality after power-up. However, it remains in high-Z state until the first
valid JTAG command is received.

» Test Data Input (TDI): This pin is assigned to JTAG functionality after power-up. However, it remains in high-Z state until the first
valid JTAG command is received. Once enabled, the pin has a built-in pull-up.

« Serial Wire Viewer (SWV): This pin is disabled after reset.

The debug pins have integrated pull devices that are enabled by default after a reset. Leaving them enabled may increase current con-
sumption if the pins are connected to power or ground. The debug pins have enable bits in the GPIO_DBGROUTEPEN register; refer
to the GPIO chapter for more details. Upon disabling the debug pins, debug contact with the device is lost once the DAPSWJ power
request bits are deasserted. By default after a power cycle, the DAPSWJ is in JTAG mode. If during a debugging session the device is
switched to SWD mode, a power cycle is needed to return to JTAG mode.

7.3.2 Embedded Trace Macrocell (ETM)

ETM makes it possible to non-intrusively trace both instruction and data from the processor in real time. Trace can be controlled
through a set of triggering and filtering resources. The resources include 4 address comparators, 2 data value comparators, 2 counters,
a context ID comparator and a sequencer. Before enabling the ETM, the CMU_TRACECLKCTRL register must be configured to select
the desired trace clock source. (See the CMU chapter for details.)

The trace can be exported through a set of trace pins, which include:
» Trace Clock (TRACECLK): Functions as a sample clock for the trace. This pin is disabled after reset.

» Trace Data 0-3 (TRACEDATAO, TRACEDATA1, TRACEDATA2, TRACEDATAS3): The trace data pins provide the compressed trace
stream. These pins are disabled after reset.

For information on how to configure the ETM, see the ARM Embedded Trace Macrocell Architecture Specification. The Trace Clock
and Trace Data pins are enabled through a GPIO register. For more information on how to enable the ETM pins, refer to the GPIO
chapter.

7.3.3 Debug and EM2/EM3

Debug connectivity in EM2 and EM3 is unavailable by default, to reduce current consumption. Debugging through EM2 and EM3 can
be enabled by setting the EM2DBGEN bit in the EMU_CTRL register. Setting EM2DBGEN ensures that power domain associated with
the debug circuitry will remain active, but will result in a small amount of additional current in EM2 and EM3.

Leaving the debugger connected when issuing a WFI or WFE to enter EM2 or EM3 will make the system enter a special EM2 mode.
This mode differs from regular EM2 and EM3 in that the high frequency clocks are still enabled, and certain core functionality is still
powered in order to maintain debug functionality. Because of this, the current consumption in this mode is closer to EM1, and it is,
therefore, important to deassert the power requests in the DAPSWJ and disconnect the debugger before undertaking current consump-
tion measurements.
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8. CMU - Clock Management Unit
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8.1 Introduction

Quick Facts
What?

The CMU controls clock switching and distribution.
EFR32xG25 supports several different oscillators
with minimized power consumption and short start-
up time. The CMU has HW support for calibration of
RC oscillators.

Why?

Oscillators and clocks contribute significantly to the
power consumption of the MCU. With the low power
oscillators combined with the flexible clock control
scheme, it is possible to minimize the energy con-
sumption in any given application.

How?

The CMU switches different clock sources for vari-
ous peripherals and sets the prescaler for the bus
clocks. The short oscillator start-up times makes du-
ty-cycling between active mode and the different low
energy modes (EM2 DeepSleep, EM3 Stop, and
EM4) very efficient. The calibration feature ensures
high accuracy RC oscillators. Interrupts are available
to avoid CPU polling of flags.

The Clock Management Unit (CMU) is responsible for switching among various oscillator sources and provides clocks to the peripheral
modules. Oscillators are automatically turned on and off based on demand from the peripherals to minimize power consumption.

8.2 Features

» Multiple clock sources available:

160 MHz Radio Frequency Friendly Phase Locked Loop (RFFPLLRADIO)
Up to 100 MHz for RFFPLLSYS (Nominally 97.5 MHz)

38 MHz - 40 MHz High Frequency Crystal Oscillator (HFXO)

1 MHz - 80 MHz High Frequency RC Oscillator (HFRCODPLL / HFRCOOQ)
1 MHz - 40 MHz Deep Sleep High Frequency RC Oscillator (HFRCOEM23)
20 MHz Fast Startup RC Oscillator (FSRCO)

1 MHz - 38 MHz External Clock from Input Pins (CLKINO)

32768 Hz Low Frequency Crystal Oscillator (LFXO)

32768 Hz Low Frequency RC Oscillator (LFRCO)

1000 Hz Ultra Low Frequency RC Oscillator (ULFRCO)

48 MHz USB Phase Locked Loop (USBPLLO)

* On-demand oscillator request.

* Low power oscillators.

» Fast start-up times.
» Cascaded prescalers for AHB Clocks (HCLK), APB Clocks (PCLK).
» Independent clock control for Radio Sub-system.

* Independent clock control for USB Sub-system.

» Clock gating on an individual basis to all peripherals based on module enable.
» Selectable clocks can be output on external pins and/or PRS.

» Hardware support for calibration of RC oscillators.
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8.3 Functional Description

The CMU is comprised of several programmable clock trees, which connect oscillator resources to peripherals and buses. This section
describes clock sources and peripherals available to the largest devices in the EFR32xG25 family. Please refer to the Configuration
Summary in the Device Datasheet to see which core and peripheral modules, and therefore clock connections, are present in a specific
device. Bus clock selection, including peripherals clocked directly from bus clocks, is shown in Figure 8.1 Bus Clocks on page 155.
Clock selection for peripherals with multiple high-frequency clock sources is shown in Figure 8.2 High Frequency Peripheral Clocks on
page 156. Clock selection for peripherals with multiple low-frequency clock sources is shown in Figure 8.3 Low Frequency Peripheral
Clocks on page 157. Clock selection for peripherals that can select from a high or low frequency clock source is shown in Figure
8.4 Mixed Frequency Peripheral Clocks on page 158. Additionally, two sub-systems have self-contained CMU. The radio sub-system
clock portion is shown in Figure 8.5 Radio Sub-system Clocks on page 159. The USB sub-system clock portion is shown in Figure
8.6 USB Sub-system Clocks on page 159.
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Figure 8.1. Bus Clocks
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Figure 8.2. High Frequency Peripheral Clocks
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Figure 8.3. Low Frequency Peripheral Clocks
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Figure 8.4. Mixed Frequency Peripheral Clocks
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Figure 8.5. Radio Sub-system Clocks
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Figure 8.6. USB Sub-system Clocks

8.3.1 System Clocks
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8.3.1.1 SYSCLK - Bus System Clock

SYSCLK is the selected System Clock. HCLK is an optionally prescaled version of SYSCLK. PCLK is an optionally prescaled version of
HCLK. LSPCLK is always PCLK prescaled by 2. The SYSCLK, and therefore HCLK, PCLK, and LSPCLK, can be driven by a high-
frequency oscillator or be driven from a pin. By default, the FSRCO is selected as the bootup oscillator. To change the selected clock
source, write to the CLKSEL bitfield in CMU_SYSCLKCTRL. If an invalid option is programmed into CLKSEL, FSRCO will be selected.
The SYSCLK is running in EMO Active and EM1 Sleep and is automatically stopped in EM2 DeepSleep.

The prescaler setting can be changed dynamically and the new setting takes effect immediately. When switching to a higher frequency
oscillator source, prescaler setting should be adjusted before clock selection to prevent over clocking. For the same reason, when
switching to a lower frequency oscillator source, prescaler setting cannot be adjusted until the clock selection is made.

The HFXO clock is fed directly to the Radio Transceiver. The clock received by the Radio Transceiver is therefore not affected by the
selected clock source for SYSCLK nor by any clock prescaler.

8.3.1.2 HCLK - AHB Clock

HCLK is a prescaled version of SYSCLK. This clock drives the AHB bus interface. Example modules include the CPU, Cache, MSC,
DMA, and AES. HCLK can be prescaled by setting HCLKPRESC in CMU_SYSCLKCTRL to DIV2, DIV4, DIV8, or DIV16. This pre-
scales HCLK to all AHB bus clocks and is typically used to save energy in applications where the system is not required to run at the
highest frequency. The setting can be changed dynamically and the new setting takes effect immediately. Some of the modules that are
driven by this clock can be clock gated completely when not in use. This is done by clearing the module enable (EN) bit in the module's
EN register.

8.3.1.3 PCLK - APB Clock

PCLK is a prescaled version of HCLK. This clock drives the APB bus interface. Example modules include 12C, and CRC. PCLK can be
prescaled by setting PCLKPRESC in CMU_SYSCLKCTRL to DIV2. This prescales PCLK to all APB bus clocks and is necessary to
prevent PCLK from exceeding the maximum frequency of 50 MHz. The setting can be changed dynamically and the new setting takes
effect immediately. Some of the peripherals that are driven by this clock can be clock gated completely when not in use. This is done by
clearing the module enable (EN) bit in the module's EN register.

8.3.1.4 LSPCLK - Low Speed APB Clock

LSPCLK is a prescaled version of PCLK. This clock drives the Low Speed APB bus interface. Example modules include 12C. LSPCLK
is always prescaled by two. This prescales LSPCLK to all Low Speed APB bus clocks and is necessary to prevent LSPCLK from ex-
ceeding the maximum frequency of 25 MHz. Some of the peripherals that are driven by this clock can be clock gated completely when
not in use. This is done by clearing the module enable (EN) bit in the module's EN register.

8.3.1.5 EM01GRPACLK - Energe Mode 01 Group A Clock

EMO1GRPACLK is the selected clock for the Group A Peripherals operating in Energy Modes 0 or 1. These are typically high clock
frequency peripheral modules. The selection is configured using the CLKSEL field in CMU_EMO01GRPACLKCTRL.

Each High Frequency Peripheral that is clocked by EMO1GRPACLK may have its own prescaler setting and enable bit. The prescaler
settings, if available, can be found in the peripheral's control registers. The enable bit can be found in the module's EN register.

When selecting the re-timed options, check with datasheet for frequency limitation at each voltage scaling setting.

8.3.1.6 EM01GRPCCLK - Energe Mode 01 Group C Clock

EMO1GRPCCLK is the selected clock for the Group C Peripherals operating in Energy Modes 0 or 1. These are typically high clock
frequency peripheral modules. The selection is configured using the CLKSEL field in CMU_EMO01GRPCCLKCTRL.

Each High Frequency Peripheral that is clocked by EMO1GRPCCLK may have its own prescaler setting and enable bit. The prescaler
settings, if available, can be found in the peripheral's control registers. The enable bit can be found in the module's EN register.

When selecting the re-timed options, check with datasheet for frequency limitation at each voltage scaling setting.

8.3.1.7 EM23GRPACLK - Energe Mode 23 Group A Clock

EM23GRPACLK is the selected clock for the Group A Peripherals operating down to Energy Modes 2 or 3. These are typically low
energy consumption peripheral modules. The selection is configured using the CLKSEL field in CMU_EM23GRPACLKCTRL.

Each Low Energy Peripheral that is clocked by EM23GRPACLK may have its own prescaler setting and enable bit. The prescaler set-
tings, if available, can be found in the peripheral's control registers. The enable bit can be found in the module's EN register.
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8.3.1.8 EM4GRPACLK - Energy Mode 4 Group A Clock

EM4GRPACLK is the selected clock for the Group A Peripherals operating down to Energy Mode 4. These are typically ultra low ener-
gy consumption peripheral modules. The selection is configured using the CLKSEL field in CMU_EM4GRPACLKCTRL.

Note:
EM4GRPACLK is in a different power domain than EM23GRPACLK, which makes it available all the way down to EM4.

Each Low Energy Peripheral that is clocked by EMAGRPACLK may have its own prescaler setting and enable bit. The prescaler set-
tings, if available, can be found in the peripheral's control registers. The enable bit can be found in the module's EN register.

8.3.1.9 Peripheral Bus Clock Enable

Peripherals each have an individual bus clock enable bit in the CMU_CLKENO or CMU_CLKEN1 registers. Disabling the bus clock to a
peripheral can save energy, even when that peripheral is not active.

8.3.1.10 IADCCLK -IADC Clock

IADCCLK is the selected clock for the ADC. The selection is configured using the CLKSEL field in CMU_IADCCLKCTRL.
Note:

When using a Timer as the synchronous trigger for IADC conversion, EMO1GRPACLK must be selected, because Timer runs from
EMO01GRPACLK.

IADC has its own prescaler setting and enable bit. The prescaler settings can be found in the IADC's control registers. The enable bit
can be found in the IADC's EN register.

Whichever clock source is selected as the IADC clock via the CLKSEL bitfield in the CMU_IADCCLKCTRL register, this clock will be-
come active automatically when needed. The IADC can automatically start and stop it.
8.3.1.11 VDACOCLK - VDAC Clock

VDACOCLK is the selected clock for the Voltage DAC. The selection is configured using the CLKSEL field in CMU_VDACOCLKCTRL. If
operating in EM2, the EM0O1GRPACLK must not be chosen, as EMO1GRPACLK will be shut down in these lower energy modes.

Note:

When using a Timer as the synchronous trigger for VDAC conversion, EMO1GRPACLK must be selected, because Timer runs from
EMO1GRPACLK.

VDAC has its own prescaler setting and enable bit. The prescaler settings can be found in the VDAC's config register. The enable bit
can be found in the VDAC's EN register.

Whichever clock source is selected as the VDAC clock via the CLKSEL bitfield in the CMU_VDACOCLKCTRL register, this clock will
become active automatically when needed. The VDAC can automatically start and stop it.

8.3.1.12 LESENSEHFCLK - LESENSE High Frequency Clock

LESENSEHFCLK is the selected clock for the high frequency logic of LESENSE. The selection is configured using the CLKSEL field in
CMU_LESENSEHFCLKCTRL.

LESENSE has its own prescaler setting and enable bit. The prescaler settings can be found in the LESENSE's timing control registers.
The enable bit can be found in the LESENSE's EN register.

Whichever clock source is selected as the LESENSEHFCLK clock via the CLKSEL bitfield in the CMU_LESENSEHFCLKCTRL regis-
ter, this clock will become active automatically when needed. The LESENSE can automatically start and stop it.

8.3.1.13 SYSRTCCLK - System RTC Clock

SYSRTCCLK is the selected clock for the System Real Time Clock. The selection is configured using the CLKSEL field in
CMU_SYSRTCCLKCTRL.
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8.3.1.14 SYSTICKCLK - SysTick Timer Clock

SYSTICKCLK is the selected clock for CPU's SysTick Timer. The clock source can be an external clock or the processor clock, which is
the HCLK frequency. The external clock source is a branch of the EM23GRPACLK that is gated by the control field SSYSTICEXTCLK-
EN in the SYSCFG_CFGSSYSTIC register.

8.3.1.15 PCNTOCLK - Pulse Counter Clock

PCNTOCLK is the selected clock for the Pulse Counter. The PCNTOCLK source may be selected from EM23GRPACLK switch or an
external source. The selection is configured using the CLKSEL field in CMU_PCNTOCLKCTRL. The external source may come from a
PRS or a GPIO, depending on the SOPRSEN setting in the PCNT's config register.

8.3.1.16 EUSARTOCLK - EUSART Clock

EUSARTOCLK is the selected clock for the EUSART peripherals. The selection is configured using the CLKSEL field in CMU_EU-
SARTOCLKCTRL. If operating in EM2, the EMO1GRPCCLK must not be chosen, as EMO1GRPCCLK will be shut down in these lower
energy modes.

EUSART has its own prescaler setting and enable bit. The prescaler settings can be found in the EUSART's config registers. The ena-
ble bit can be found in the EUSART's EN register.

8.3.1.17 TRACECLK - Debug Trace Clock

TRACECLKIN is the selected clock for the TPIU. The TPIU acts as a bridge between the on-chip trace data from the Embedded Trace
Macrocell (ETM) and the Instrumentation Trace Macrocell (ITM). The selection is configured using the CLKSEL field in
CMU_TRACECLKCTRL. In addition, the CMU scales this clock via the PRESC field in the CMU_TRACECLKCTRL register. The debug
trace clock input is limited to 40 MHz maximum. Therefore, if the SYSCLK or other selected sources is 40 MHz or less, the default DIV1
setting may be used. Otherwise, use DIV2 or higher divider to avoid data pump overflow. Note that this register should be configured
properly before enabling ETM.

8.3.1.18 DAPCLK - Debug Access Port Clock

DAPCLK is the selected clock for all debug access port. By default, the FSRCO is selected as the clock source. When debug access
port is used to trim FSRCO frequency, software needs to change the selected clock source by writing to the CLKSEL bitfield in
CMU_DAPCLKCTRL. This allows debug access port to operate with another clock source uninterrupted, while FSRCO frequency is
changing.

8.3.1.19 WDOGCLK - Watchdog Timer Clock

The Watchdog Timer (WDOG) can be configured to use one of the low frequency clock sources. Select option HCLKDIV1024 to track
Watchdog timeout with CPU clock speed.

8.3.1.20 RADIOCLK - Radio Sub-System Clock

RADIOCLK is the selected Radio Transceiver Sub-system clock. CLKSRWUHS is an optionally prescaled version of RADIOCLK.
CLKSRWHS is an optionally prescaled version of CLKSRWUHS. CLKSRWLS is an optionally prescaled version of CLKSRWHS. Be-
cause the Radio Transceiver Sub-system has a clock switch independent from SYSCLK, the clock received by the Radio Transceiver is
not affected by SYSCLK. By default, the FSRCO is selected as the bootup oscillator. To change the selected clock source, write to the
CLKSEL bitfield in CMU_RADIOCLKCTRL.

A clock enable controls the entire Radio Transceiver Sub-system. Before accessing the radio bus bridge, this clock enable, EN in
CMU_RADIOCLKCTRL, must be set. A corresponding running status, RADIOCLKRUNNING in CMU_STATUS, should be polled be-
fore issuing bus transactions to avoid bus fault. Similarly, a clock enable controls the Soft Modem Sub-system. Before accessing the
soft modem bus bridge, this clock enable, CLKEN in RAC_SOFTMCTRL, must be set. In the same register, a running status, CLKRUN-
NING, should be polled before issuing bus transactions to avoid bus fault.

Controls for prescaling CLKSRWUHS, CLKSRWHS, and CLKSRWLS are located in RAC_RADIOCLKCTRL register. CLKSRWUHS
must be kept below the maximum frequency of 160 MHz, close to 80 MHz or 160 MHz depending on the MIPS requirement of the
RISCV processor. CLKSRWHS must be kept below the maximum frequency of 80 MHz and close to 80 MHz for the proper operation of
the soft modem coprocessors. CLKSRWLS must be kept below the maximum frequency of 40 MHz and close to 40 MHz for the legacy
SRW Sub-system.
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8.3.1.21 USBOCLK - USB MAC Clock

USBOCLK is the selected USB MAC clock. By default, the USBPLLO is selected as the clock source generating a 48 MHz clock fre-
quency. Before USB enters suspend mode, software should configure the CLKSEL bitfield in CMU_USBOCLKCTRL to select one of the
low frequency clock sources (LFXO or LFRCO) to ensure that wakeup events are captured during USB suspend while the system is in
EM2.

To mitigate radio frequency interference, the USBPLLO clock is retimed before driving USB MAC logic. However, the USB PHY inter-
face must use non-retimed clock to avoid jitter. Special synchronization logic transfers data between the USB MAC and USB PHY.

All the system bus interface logic in the USB Sub-system are driven by HCLK and PCLK from the host bus system clock. Before ac-
cessing the USB bus bridge (including USB APB and USBPLLO APB), the USB bus clock enable bit, CMU_CLKEN1.USB, must be set
to avoid a bus fault.
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8.3.2 Switching Clock Source

The FSRCO oscillator is a fixed frequency (20 MHz), low energy oscillator with extremely short start-up time. Therefore, this oscillator is
chosen by hardware as the clock source for SYSCLK when the device starts up (e.g. after reset).

Software can switch between the different clock sources at run-time. For example, when the HFRCODPLL is the clock source, software
can switch to HFXO by writing the field CLKSEL in the CMU_SYSCLKCTRL register. See Figure 8.7 CMU Switching From HFRCO to
HFXO Before HFXO is Ready on page 164 for a description of the sequence of events for this specific operation.

When switching the SYSCLK to HFXO via the CLKSEL bitfield in CMU_SYSCLKCTRL, HFXO is automatically started. Switching to an
oscillator that is not ready yet, the SYSCLK will stop for the duration of the oscillator start-up time. This effectively stalls the Core Mod-
ules. It is possible to avoid this by first enabling the target oscillator (e.g. HFXO) and then waiting for that oscillator to become ready
before switching the clock source. This way, the system continues to run on the HFRCO until the target oscillator (e.g. HFXO) is ready
and provides a reliable clock. This sequence of events is shown in Figure 8.8 CMU Switching From HFRCO to HFXO After HFXO is
Ready on page 165.

Generally, all oscillators have a separate flag that is set when the oscillator is ready. This flag can also be configured to generate an
interrupt.

CMU_SYSCLKCTRL.CLKSEL<; 02 >< f] 03 >

HFRCO_CTRL.FORCEEN /]
HFRCO_CTRL.DISONDEMAND /f
HFXO_CTRL.FORCEEN f]
HFXO_CTRL.DISONDEMAND //

HFRCO_STATUS RDY | | f] ; L : L :
HFRCO_STATUS ENS | | //
HEXO_STATUSRDY | /f : |
HFXO_STATUS.ENS : // |

o LT LT LI L]

HFXO time-out period

control

status

clocks

A
V.

Figure 8.7. CMU Switching From HFRCO to HFXO Before HFXO is Ready
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HFRCO_CTRL.FORCEEN ! ﬂ
HFRCO_CTRLDISONDEMAND j/

HFXO_CTRL.FORCEEN  : : : ﬂ

HFXO_CTRLDISONDEMAND  : //

HFRCO_STATUS.RDY | // | : : : :
HFRCO_STATUS.ENS | ﬂ |
HFXO_STATUS.RDY j/ |

HFXO_STATUS.ENS : : // : : : : : : : : |

control

status

e L L L L

HFXO time-out period

clocks

A

Figure 8.8. CMU Switching From HFRCO to HFXO After HFXO is Ready

Switching clock source for various clock switches is done by setting the CLKSEL bitfields in CMU_*CLKCTRL. To ensure no stalls in
the peripherals, the clock source should be ready before switching to it.

Note: To save energy, remember to disable all clock switches and/or module enable bits when not in use.
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8.3.3 RC Oscillator Calibration

The CMU has built-in HW support to efficiently calibrate the RC oscillators (LFRCO, HFRCODPLL, HFRCOEM23) at run-time, see
Figure 8.9 HW-support for RC Oscillator Calibration on page 166 for an illustration of this circuit.

The concept is to select a reference and compare the RC frequency with the reference frequency. When the calibration circuit is star-
ted, one down-counter running on a selectable clock (DOWNSEL in CMU_CALCTRL) and one up-counter running on a selectable clock
(UPSEL in CMU_CALCTRL) are started simultaneously. The top value for the down-counter must be written (CALTOP in CMU_CAL-
TOP) before calibration is started. The down-counter counts for CALTOP+1 cycles. When the down-counter has reached 0, the up-
counter is sampled and the CALRDYIF interrupt flag is set. If CONT in CMU_CALCTRL is cleared, the counters are stopped after fin-
ishing the ongoing calibration. If continuous mode is selected by setting CONT in CMU_CALCTRL, the down-counter reloads the top
value and continues counting, while the up-counter restarts from 0.

Software can then read out the sampled up-counter value from CMU_CALCNT. The up-counter has counted (the sampled value)+1
cycles. The ratio between the reference and the oscillator subject to the calibration can easily be found using (the top value)+1 and (the
sampled value)+1. Overflows of the up-counter will not occur. If the up-counter reaches its top value before the down-counter reaches
0, the up-counter stays at its top value. Calibration can be started and stopped by writing CALSTART and CALSTOP bitfields in
CMU_CALCMD respectively. With this HW support, it is simple to write efficient calibration algorithms in software.

If the wrap-around feature is enabled by setting WRAPUP in CMU_CALCTRL, the up-counter will continue to count from 0 after reach-
ing its top value. The software should know if wrap-around happened based on the DOWN clock frequency and the expected UP clock
frequency. In this case, the total up-counter value can be calculated by adding the value from CMU_CALCNT and its top value.

DOWNCLK Domain

Reload down-counter with
top-value in continuous

CMU_CALCTRL.DOWNSEL mode.

ULFRCO

Write top-value using
CALTOP |}—— CMU_CALTOP before
starting calibration.

DOWNCLK .
E— 24-bit down-counter

PRS —
HCLK —

Take snapshot of up-counter
_______________________________ in up-counter bufffer. If in —_——— e .
continuous mode, restart up-

i ter from 0.
UPCLK Domain SYNC countertrom
CMU_CALCTRL.UPSEL

ULFRCO
UPCLK 24-bit up- t
— 24-bit up-counter y l bﬂ;f::un er
PRS —
HCLK —
. SYNC SYNC
PCLK Domain F F
CMU CALCNT Set CMU_IF.CALRDYIF

Figure 8.9. HW-support for RC Oscillator Calibration

The counter operation for single and continuous mode are shown in Figure 8.10 Single Calibration (CONT=0) on page 167 and Figure
8.11 Continuous Calibration (CONT=1) on page 167 respectively.
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Up-counter sampled and CALRDY interrupt
flag set.
Sampled value available in CMU_CALCNT.

Up-counter

CALTOP —--

Down-counter

0 _——
Calibration Started Calibration Stopped
(counters stopped)
Figure 8.10. Single Calibration (CONT=0)
Up-counter sampled and CALRDY interrupt Up-counter sampled and CALRDY interrupt
flag set. flag set.
Sampled value available in CMU_CALCNT. Sampled value available in CMU_CALCNT.
Up-counter
0 _—
CALTOP --

Down-counter

Calibration Started

Figure 8.11. Continuous Calibration (CONT=1)
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8.3.4 Energy Modes

The availability of oscillators and clocks depends on the chosen energy mode. By default, the high frequency oscillators (HFRCODPLL,
HFRCOEM23, and HFXO) and high frequency clocks (SYSCLK, HCLK, PCLK, RADIOCLK, and EM01GRPACLK) are available down
to EM1 Sleep. From EM2 DeepSleep onwards these oscillators and clocks are normally off, although special cases exist as
summarized in Table 8.1 Oscillator and clock availability in Energy Modes on page 168. The CMU overview figure in Figure 8.1 Bus
Clocks on page 155 also indicates which oscillators and clocks can be used in what energy modes.

The low frequency oscillators (LFRCO and LFXO) are available in all energy modes except in EM3 Stop when they are off by definition.
By default, these oscillators are also off in EM4 Shutoff, but they can be requested on in these states as well if needed. The ultra low
frequency oscillator (ULFRCO) is on in all energy modes, except for EM4 Shutoff, but it can be requested on in that state as well if
needed. The low frequency clocks (EM23GRPACLK, EM4GRPACLK, WDOGCLK, SYSRTCCLK) are in various power domains and
therefore their availability not only depends on the chosen clock source, but also on the chosen energy mode as indicated in Table
8.1 Oscillator and clock availability in Energy Modes on page 168.

Table 8.1. Oscillator and clock availability in Energy Modes

EMO Active / EM2 DeepSleep EMS3 Stop EM4 Shutoff

EM1 Sleep
HFRCODPLL On' Off Off Off
RFFPLL On' Off Off Off
PLLO On' Off Off Off
HFXO on' 0on?2 on? Off
HFRCOEM23 On' On2 On2 Off
LFRCO, LFXO On' On2 Off On?
ULFRCO On On On On?2
SYSCLK, HCLK, PCLK, RADIOCLK, EMO1GRPACLK |0On' Off Off Off
IADCCLK On' On2 On2 Off
EM23GRPACLK, WDOGCLK, SYSRTCCLK On' Oon2 on3 Off
EM4GRPACLK On' On? On3 Oon?

1 Under software control.
2  Default off, but kept active if requested by modules.
3 Ononlyif ULFRCO is used as clock source.
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8.3.5 Clock Output

The CMU has up to three CLKOUTN signals that can be routed to the PRS or GPIO. The selections for CLKOUTn are controlled using
the CLKOUTSELRn bitfields in CMU_EXPORTCLKCTRL (CLKOUTSELO controls CLKOUTO, for example).

The following clocks can be selected for CLKOUTn:

* HCLK and EXPORTCLK. The HCLK is the high frequency clock for AHB. The EXPORTCLK is a prescaled version of SYSCLK as
controlled by the PRESC bitfield in the CMU_EXPORTCLKCTRL register.

» The qualified clock from any of the on-chip oscillators. A qualified clock will not have any glitches or skewed duty-cycle during start-
up. For the LFXO and HFXO, correct configuration of the TIMEOUT bitfield(s) in LFXO_CFG and HFXO_XTALCFG, respectively is
required to guarantee a properly qualified clock.

HCLK will only have a 50-50 duty cycle when HCLKPRESC in CMU_SYSCLKCTRL is DIV1. EXPORTCLK will only be 50-50 duty cycle
when the selected division factor is even.

The CLKOUTN signals may be routed to GPIO via the DBUS as CMU.CLKOUTnN using controls in the GPIO registers. The required
output pins must be enabled in the GPIO_CMU_ROUTEEN register and the pin locations can be configured in the
GPIO_CMU_CLKOUTNROUTE registers.

The CLKOUTNR signals can also be used as PRS producers (see 14.3.3 Producers for more detail on PRS producers). CLKOUTn sig-
nals used as PRS producers may be simultaneously routed to GPIO, but this is not required to use CLKOUTn as a PRS producer.

8.3.6 Clock Input from a Pin

It is possible to configure the CMU to input a clock from the CMU_CLKIO. This clock can be selected to drive SYSCLK and DPLL refer-
ence using CMU_SYSCLKCTRL.CLKSEL and CMU_DPLLREFCLKCTRL.CLKSEL respectively. The required input pin locations can
be configured in the GPIO_CMU_CLKINOROUTE register.

8.3.7 Interrupts
The interrupts generated by the CMU module are combined into one interrupt vector. If CMU interrupts are enabled, an interrupt will be
made if one or more of the interrupt flags in CMU_IF and their corresponding bits in CMU_IEN are set.

8.3.8 Protection

It is possible to lock the control and command registers to prevent unintended software writes to critical clock settings. This is controlled
by the CMU_LOCK register.

The WDOGCLKCTRL registers are separately locked by CMU_WDOGLOCK register. This is to prevent EM3 Stop mode from disabling
the watch dog clocks inadvertently.

In addition to software locks, hardware locks are implemented to prevent metastability. CMU_CALCTRL is locked by hardware when
calibration is started by CMU_CALCMD.CALSTART. CMU_DPLLREFCLKCTRL is locked by hardware when DPLL is enabled via
DPLL_EN.EN. Because these switches are not glitch-less, clock selection must be configured before enabling the operation and cannot
be changed during operation.
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8.4 CMU Register Map

The offset register address is relative to the registers base address.

Offset Name Type Description

0x000 |CMU_IPVERSION R IP Version ID

0x008 |CMU_STATUS RH Status Register

0x010 |CMU_LOCK w Configuration Lock Register

0x014 |CMU_WDOGLOCK w WDOG Configuration Lock Register
0x020 |CMU_IF RWH INTFLAG Interrupt Flag Register

0x024 |CMU_IEN RwW Interrupt Enable Register

0x050 |CMU_CALCMD w Calibration Command Register

0x054 |CMU_CALCTRL RwW Calibration Control Register

0x058 |CMU_CALCNT R Calibration Result Counter Register
0x05C |CMU_CALTOP RwW Calibration Top Value Register

0x064 |CMU_CLKENO RW Clock Enable Register 0

0x068 |CMU_CLKEN1 RW Clock Enable Register 1

0x070 |CMU_SYSCLKCTRL RwW System Clock Control

0x080 |CMU_TRACECLKCTRL RwW Debug Trace Clock Control

0x090 |CMU_EXPORTCLKCTRL RwW Export Clock Control

0x100 |CMU_DPLLREFCLKCTRL RW Digital PLL Reference Clock Control
0x120 |CMU_EMO1GRPACLKCTRL RwW EMO1 Peripheral Group a Clock Control
0x128 |CMU_EMO1GRPCCLKCTRL RW EMO1 Peripheral Group C Clock Control
0x140 |CMU_EM23GRPACLKCTRL RW EM23 Peripheral Group a Clock Control
0x160 |CMU_EM4GRPACLKCTRL RwW EM4 Peripheral Group a Clock Control
0x180 |CMU_IADCCLKCTRL RW IADC Clock Control

0x200 |CMU_WDOGOCLKCTRL RW Watchdog0 Clock Control

0x208 |CMU_WDOG1CLKCTRL RW Watchdog1 Clock Control

0x220 |CMU_EUSARTOCLKCTRL RW EUSARTO Clock Control

0x240 |CMU_SYSRTCOCLKCTRL RW System RTCO Clock Control

0x260 |CMU_VDACOCLKCTRL RW VDACO Clock Control

0x270 |CMU_PCNTOCLKCTRL RwW Pulse Counter 0 Clock Control

0x280 |CMU_RADIOCLKCTRL RwW Radio Clock Control

0x284 | CMU_DAPCLKCTRL RW DAP Clock Control

0x290 |CMU_LESENSEHFCLKCTRL RW LESENSE HF Clock Control

0x2A0 |CMU_USBOCLKCTRL RW USBO Clock Control

0x1000 |CMU_IPVERSION_SET R IP Version ID

0x1008 |CMU_STATUS_SET RH Status Register

0x1010 |CMU_LOCK_SET w Configuration Lock Register

0x1014 |CMU_WDOGLOCK_SET w WDOG Configuration Lock Register
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Offset Name Type Description

0x1020 |CMU_IF_SET RWH INTFLAG Interrupt Flag Register

0x1024 |CMU_IEN_SET RwW Interrupt Enable Register

0x1050 |CMU_CALCMD_SET w Calibration Command Register

0x1054 |CMU_CALCTRL_SET RwW Calibration Control Register

0x1058 |CMU_CALCNT_SET R Calibration Result Counter Register

0x105C |CMU_CALTOP_SET RwW Calibration Top Value Register

0x1064 |CMU_CLKENO_SET RwW Clock Enable Register 0

0x1068 |CMU_CLKEN1_SET RwW Clock Enable Register 1

0x1070 |CMU_SYSCLKCTRL_SET RwW System Clock Control

0x1080 |CMU_TRACECLKCTRL_SET RW Debug Trace Clock Control

0x1090 |CMU_EXPORTCLKCTRL_SET |RW Export Clock Control

0x1100 |CMU_DPLLREFCLKCTRL_SET |RW Digital PLL Reference Clock Control

0x1120 |CMU_EMO1GRPACLKCTRL_SE |RW EMO1 Peripheral Group a Clock Control
T

0x1128 |CMU_EMO01GRPCCLKCTRL_SE |RW EMO1 Peripheral Group C Clock Control
T

0x1140 |CMU_EM23GRPACLKCTRL_SE |RW EM23 Peripheral Group a Clock Control
T

0x1160 |CMU_EM4GRPACLKCTRL_SET |RW EM4 Peripheral Group a Clock Control

0x1180 | CMU_IADCCLKCTRL_SET RW IADC Clock Control

0x1200 |CMU_WDOGOCLKCTRL_SET |RW WatchdogO Clock Control

0x1208 |CMU_WDOG1CLKCTRL_SET RwW Watchdog1 Clock Control

0x1220 | CMU_EUSARTOCLKCTRL_SET |RW EUSARTO Clock Control

0x1240 |CMU_SYSRTCOCLKCTRL_SET |RW System RTCO Clock Control

0x1260 | CMU_VDACOCLKCTRL_SET RW VDACO Clock Control

0x1270 |CMU_PCNTOCLKCTRL_SET RW Pulse Counter 0 Clock Control

0x1280 | CMU_RADIOCLKCTRL_SET RW Radio Clock Control

0x1284 | CMU_DAPCLKCTRL_SET RW DAP Clock Control

0x1290 | CMU_LESEN- RW LESENSE HF Clock Control
SEHFCLKCTRL_SET

0x12A0 | CMU_USBOCLKCTRL_SET RW USBO Clock Control

0x2000 | CMU_IPVERSION_CLR R IP Version ID

0x2008 |CMU_STATUS_CLR RH Status Register

0x2010 |CMU_LOCK_CLR w Configuration Lock Register

0x2014 |CMU_WDOGLOCK_CLR w WDOG Configuration Lock Register

0x2020 |CMU_IF_CLR RWH INTFLAG Interrupt Flag Register

0x2024 |CMU_IEN_CLR RwW Interrupt Enable Register

0x2050 |CMU_CALCMD_CLR W Calibration Command Register

0x2054 |CMU_CALCTRL_CLR RwW Calibration Control Register
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Offset Name Type Description

0x2058 |CMU_CALCNT_CLR R Calibration Result Counter Register

0x205C |CMU_CALTOP_CLR RwW Calibration Top Value Register

0x2064 |CMU_CLKENO_CLR RwW Clock Enable Register 0

0x2068 | CMU_CLKEN1_CLR RW Clock Enable Register 1

0x2070 |CMU_SYSCLKCTRL_CLR RwW System Clock Control

0x2080 |CMU_TRACECLKCTRL_CLR RwW Debug Trace Clock Control

0x2090 | CMU_EXPORTCLKCTRL_CLR |RW Export Clock Control

0x2100 |CMU_DPLLREFCLKCTRL_CLR |RW Digital PLL Reference Clock Control

0x2120 |CMU_EMO1GRPACLKCTRL_CL |RW EMO1 Peripheral Group a Clock Control
R

0x2128 |CMU_EMO1GRPCCLKCTRL_CL |RW EMO01 Peripheral Group C Clock Control
R

0x2140 |CMU_EM23GRPACLKCTRL_CL |RW EM23 Peripheral Group a Clock Control
R

0x2160 |CMU_EM4GRPACLKCTRL_CLR |RW EM4 Peripheral Group a Clock Control

0x2180 | CMU_IADCCLKCTRL_CLR RW IADC Clock Control

0x2200 |CMU_WDOGOCLKCTRL_CLR RwW Watchdog0 Clock Control

0x2208 |CMU_WDOG1CLKCTRL_CLR RW Watchdog1 Clock Control

0x2220 |CMU_EUSARTOCLKCTRL_CLR |RW EUSARTO Clock Control

0x2240 |CMU_SYSRTCOCLKCTRL_CLR |RW System RTCO Clock Control

0x2260 | CMU_VDACOCLKCTRL_CLR RW VDACO Clock Control

0x2270 |CMU_PCNTOCLKCTRL_CLR RwW Pulse Counter 0 Clock Control

0x2280 | CMU_RADIOCLKCTRL_CLR RW Radio Clock Control

0x2284 | CMU_DAPCLKCTRL_CLR RW DAP Clock Control

0x2290 | CMU_LESEN- RW LESENSE HF Clock Control
SEHFCLKCTRL_CLR

0x22A0 |CMU_USBOCLKCTRL_CLR RW USBO Clock Control

0x3000 | CMU_IPVERSION_TGL R IP Version ID

0x3008 |CMU_STATUS_TGL RH Status Register

0x3010 |CMU_LOCK_TGL w Configuration Lock Register

0x3014 |CMU_WDOGLOCK_TGL w WDOG Configuration Lock Register

0x3020 |CMU_IF_TGL RWH INTFLAG Interrupt Flag Register

0x3024 |CMU_IEN_TGL RwW Interrupt Enable Register

0x3050 |CMU_CALCMD_TGL w Calibration Command Register

0x3054 |CMU_CALCTRL_TGL RwW Calibration Control Register

0x3058 |CMU_CALCNT_TGL R Calibration Result Counter Register

0x305C |CMU_CALTOP_TGL RwW Calibration Top Value Register

0x3064 |CMU_CLKENO_TGL RwW Clock Enable Register 0

0x3068 |CMU_CLKEN1_TGL RwW Clock Enable Register 1
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Offset Name Type Description

0x3070 |CMU_SYSCLKCTRL_TGL RwW System Clock Control

0x3080 |CMU_TRACECLKCTRL_TGL RwW Debug Trace Clock Control

0x3090 |CMU_EXPORTCLKCTRL_TGL |RW Export Clock Control

0x3100 |CMU_DPLLREFCLKCTRL_TGL |RW Digital PLL Reference Clock Control

0x3120 |CMU_EMO1GRPACLKCTRL_TG |RW EMO1 Peripheral Group a Clock Control
L

0x3128 EMU_EMO1GRPCCLKCTRL_TG RW EMO1 Peripheral Group C Clock Control

0x3140 |CMU_EM23GRPACLKCTRL_TG |RW EM23 Peripheral Group a Clock Control
L

0x3160 |CMU_EM4GRPACLKCTRL_TGL |RW EM4 Peripheral Group a Clock Control

0x3180 | CMU_IADCCLKCTRL_TGL RW IADC Clock Control

0x3200 |CMU_WDOGOCLKCTRL_TGL RwW WatchdogO Clock Control

0x3208 |CMU_WDOG1CLKCTRL_TGL |RW Watchdog1 Clock Control

0x3220 | CMU_EUSARTOCLKCTRL_TGL |RW EUSARTO Clock Control

0x3240 |CMU_SYSRTCOCLKCTRL_TGL |RW System RTCO Clock Control

0x3260 | CMU_VDACOCLKCTRL_TGL RW VDACO Clock Control

0x3270 |CMU_PCNTOCLKCTRL_TGL RW Pulse Counter 0 Clock Control

0x3280 |CMU_RADIOCLKCTRL_TGL RW Radio Clock Control

0x3284 |CMU_DAPCLKCTRL_TGL RW DAP Clock Control

0x3290 | CMU_LESEN- RW LESENSE HF Clock Control
SEHFCLKCTRL_TGL

0x32A0 | CMU_USBOCLKCTRL_TGL RW USBO Clock Control

8.5 CMU Register Description

8.5.1 CMU_IPVERSION - IP Version ID

Offset Bit Position

X000 |58 RRKNLR IR TR I N T2 0 o ~ov/ <o a o
Reset g
Access 14

zZ

)
Name ?2

w

>

o
Bit Name Reset Access Description
31:0 IPVERSION 0x4 R IP Version ID
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8.5.2 CMU_STATUS - Status Register

Offset Bit Position
%008 |58 RRKNLRIQYNTRR TR IRV T2 0 o/ ~ov <o a~|o
o | o (]
Reset S| X =
Access |y | x
X
8
>
Name 6 @)
X o
(@] 8 :(l
Sz S
Bit Name Reset Access Description
31 LOCK 0x0 R Configuration Lock Status
Indicates the current status of configuration lock
Value Mode Description
0 UNLOCKED Configuration lock is unlocked
1 LOCKED Configuration lock is locked
30 WDOGLOCK 0x0 R Configuration Lock Status for WDOG
Indicates the current status of WDOG configuration lock
Value Mode Description
0 UNLOCKED WDOG configuration lock is unlocked
1 LOCKED WDOG configuration lock is locked
29:1 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
0 CALRDY 0x0 R Calibration Ready

Calibration is Ready (0 when calibration is ongoing).
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8.5.3 CMU_LOCK - Configuration Lock Register

Offset Bit Position
X010 158 RRKNLR IR TR IV T2 o0 o/~ov <o a o
N~
L
Reset R
x
o
Access =
>
4
Name S
(@]
(@)
-
Bit Name Reset Access Description
31:16 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
15:0 LOCKKEY 0x93F7 W Configuration Lock Key

Write any other value than the unlock code to lock registers from editing. Write the unlock code to unlock.

Value Mode Description

37879 UNLOCK Write this value to unlock

8.5.4 CMU_WDOGLOCK - WDOG Configuration Lock Register

Offset Bit Position
x014 15 18 IR QX RIQIQIIQ QIR g2 ¥ e¥t|Qloo|~|lo|jv|t|m|a|~]|o
N~
Yol
Reset QS
x
o
Access =
>
4
Name S
(G
(e}
-
Bit Name Reset Access Description
31:16 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
15:0 LOCKKEY 0x5257 W Configuration Lock Key

Write any other value than the unlock code to lock registers from editing. Write the unlock code to unlock.

Value Mode Description

37879 UNLOCK Write this value to unlock
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8.5.5 CMU_IF - Interrupt Flag Register

Offset Bit Position
%020 |58/ RN &L RIRQYTR22T LR T2 2 o0lon~owv von o
o | O
Reset 3|3
Access E E
>
w o
Name 9 %
< | <
o0
Bit Name Reset Access Description
31:2 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
1 CALOF 0x0 RwW Calibration Overflow Interrupt Flag
Set when calibration overflow has occurred (i.e. if a new calibration completes before CMU_CALSTATUS has been read)
0 CALRDY 0x0 RwW Calibration Ready Interrupt Flag

Set when calibration is completed

8.5.6 CMU_IEN - Interrupt Enable Register

Bit Position
%024 158 RIXNILRIQY TR T2 T2 N2 0/w/~o|ov v oo
o | O
Reset 3|3
Access E E
>
w o
Name 9 %
< | <
o0
Bit Name Reset Access Description
31:2 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
1 CALOF 0x0 RwW Calibration Overflow Interrupt Enable
Enable/disable CALOF interrupt
0 CALRDY 0x0 RwW Calibration Ready Interrupt Enable

Enable/disable CALRDY interrupt
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8.5.7 CMU_CALCMD - Calibration Command Register

Offset Bit Position

0x050 |15 18I RIQIRII QNIRRT I e¥t|Qloo|~|lojv|t|m|a|-]|o
o | O

Reset 3|3
oo

Access £E
==
a i
O | <

Name 'c7> lc7>
- | d
< | <<
O |0

Bit Name Reset Access Description

31:2 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions
1 CALSTOP 0x0 W(nB) Calibration Stop
Stops the calibration counters.
0 CALSTART 0x0 W(nB) Calibration Start

Starts the calibration, effectively loading the CMU_CALCTRL.CALCNT into the down-counter and start decrementing.
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8.5.8 CMU_CALCTRL - Calibration Control Register

Offset Bit Position
X054 158 RI8N|Q QI QN SR 22T 2 EF|C oo ~o|v|s|m oo
(=) (=) o | O
Reset S = S| X
Access % E E 5
m o
[%2] 3 D
Name Z w E o
< %) zZ | <<
o) a o &
a ) o=
Bit Name Reset Access Description
31:28 DOWNSEL 0x0 RW Calibration Down-counter Select
Selects clock source for the calibration down-counter. Changing this while calibration is running results in bus fault..
Value Mode Description
0 DISABLED Down-counter is not clocked
1 HCLK HCLK is clocking down-counter
2 PRS PRS CMU_CALDN consumer is clocking down-counter
3 HFXO HFXO is clocking down-counter
4 LFXO LFXO is clocking down-counter
5 HFRCODPLL HFRCODPLL is clocking down-counter
6 HFRCOEM23 HFRCOEM23 is clocking down-counter
9 FSRCO FSRCO is clocking down-counter
10 LFRCO LFRCO is clocking down-counter
11 ULFRCO ULFRCO is clocking down-counter
27:24 UPSEL 0x0 RW Calibration Up-counter Select

Selects clock source for the calibration up-counter. Changing this while calibration is running results in bus fault.

Value Mode Description

0 DISABLED Up-counter is not clocked

1 HCLK HCLK is clocking up-counter

2 PRS PRS CMU_CALUP consumer is clocking up-counter
3 HFXO HFXO is clocking up-counter

4 LFXO LFXO is clocking up-counter

5 HFRCODPLL HFRCODPLL is clocking up-counter
6 HFRCOEM23 HFRCOEMZ23 is clocking up-counter
9 FSRCO FSRCO is clocking up-counter

10 LFRCO LFRCO is clocking up-counter

11 ULFRCO ULFRCO is clocking up-counter
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Bit Name Reset Access Description
23 CONT 0x0 RW Continuous Calibration

Set this bit to enable continuous calibration. Changing this while calibration is running results in bus fault.

22 WRAPUP 0x0 RW Wrap around Up-counter

Set this bit to wrap around the up-counter. By default, the up-counter is clamped at max value. Changing this while cali-
bration is running results in bus fault.

21:0 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions

8.5.9 CMU_CALCNT - Calibration Result Counter Register

Offset Bit Position

0x088 |58 /R8N LRIQNTRR LRI N2 oo/ ~ov v o o
Reset g
Access o
|_
zZ
Name 9
<
O
Bit Name Reset Access Description
31:24 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
23:0 CALCNT 0x0 R Calibration Result Counter Value

Read calibration result when Calibration Ready flag has been set.

8.5.10 CMU_CALTOP - Calibration Top Value Register

Offset Bit Position
005C 5 3R QKN &RIRIIR22E[eRI Mt 20w~ 0w« oo
Reset g
Access E
o
O
Name 'Z
<
O
Bit Name Reset Access Description
31:24 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
23:0 CALTOP 0x0 RwW Calibration Counter Top Value

Write top value before calibration. Changing this while calibration is running results in bus fault.
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8.5.11 CMU_CLKENO - Clock Enable Register 0

Offset Bit Position
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Bit Name Reset Access Description
31 DCDC 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK
30 SYSRTCO 0x0 RwW Enable Bus Clock
Enables module PCLK/HCLK
29 BURTC 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK
28 BURAM 0x0 RwW Enable Bus Clock
Enables module PCLK/HCLK
27 PRS 0x0 RwW Enable Bus Clock
Enables module PCLK/HCLK
26 GPIO 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK
25 LESENSE 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK
24 ULFRCO 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK
23 LFXO 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK
22 LFRCO 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK
21 FSRCO 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK
20 HFXOO0 0x0 RwW Enable Bus Clock
Enables module PCLK/HCLK
19 HFRCOEM23 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK
18 HFRCOO0 0x0 RW Enable Bus Clock
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Bit Name Reset Access Description

Enables HFRCODPLL/HFRCOO0 module PCLK/HCLK

17 DPLLO 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK

16 SYSCFG 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK

15 12C1 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK

14 12C0 0x0 RwW Enable Bus Clock
Enables module PCLK/HCLK

13 WDOGO0 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK

12 LETIMERO 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK

11 AMUXCPO 0x0 RwW Enable Bus Clock
Enables module PCLK/HCLK

10 IADCO 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK

9 TIMER5S 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK

8 TIMER4 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK

7 TIMER3 0x0 RwW Enable Bus Clock
Enables module PCLK/HCLK

6 TIMER2 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK

5 TIMER1 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK

4 TIMERO 0x0 RwW Enable Bus Clock
Enables module PCLK/HCLK

3 GPCRC 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK

2 RADIOAES 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK

1 LDMAXBAR 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK

0 LDMA 0x0 RwW Enable Bus Clock
Enables module PCLK/HCLK

silabs.com | Building a more connected world. Rev. 1.0 | 181




Reference Manual
CMU - Clock Management Unit

8.5.12 CMU_CLKEN1 - Clock Enable Register 1

Offset Bit Position
%068 |5 8IRRNELRIQY TR L L T2 2 olo~ow vloa o
Reset R RIRIR IR RIRRIRIRRIRRRIRIRIRRIRIRIRIR
OO0 |O |Oo OO0 0o o oooooojojo|o|o |o
Access = = (=2 = A A A A A A A A A A A
r v r x| r x| v\ ¥ | ¥ ¥ | ¥\ ¥ ¥ ¥ ¥\ ¥ e x|
|_
]
@] X
T @]
- IRE
w - =
Name oD e < lgl [ER] |@ig<
T Lls ¥ ol glelo T r|w = |32
Qs s < wwwz<§§00<3mwu_§mw
N2 2= |2 S22 |20 0|0|Q QI5(=2 2 2/2/w|L |0
D|F|F|w|a Loo|a|>S<|<|2|2|Q|o|n|lu|n|w|d I
Bit Name Reset Access Description
31 USB 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK
30 TIMER7 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK
29 TIMERG6 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK
28 ETAMPDET 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK
27 DMEM 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK
26:25 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
24 EUSART2 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK
23 EUSART1 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK
22 EUSARTO 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK
21 PCNTO 0x0 RW Enable Bus Clock

Enables module PCLK/HCLK
20 VDACO 0x0 RwW Enable Bus Clock
Enables module PCLK/HCLK

19 ACMP1 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK

18 ACMPO 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK

17 WDOGH1 0x0 RW Enable Bus Clock
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Bit Name Reset Access Description

Enables module PCLK/HCLK

16 MSC 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK

15 ICACHEO 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK

14 SMU 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK

13 EUSART4 0x0 RwW Enable Bus Clock
Enables module PCLK/HCLK

12 EUSART3 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK

11 BUFC 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK

10 SEMAILBOXHOST 0x0 RwW Enable Bus Clock
Enables module PCLK/HCLK

9 RFFPLLO 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK

8 HOSTMAILBOX 0x0 RW Enable Bus Clock
Enables module PCLK/HCLK

7:0 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
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8.5.13 CMU_SYSCLKCTRL - System Clock Control

Offset Bit Position
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Bit Name Reset Access Description
31:16 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
15:12 HCLKPRESC 0x0 RwW HCLK Prescaler
Specifies the clock divider for HCLK
Value Mode Description
0 DIV1 HCLK is SYSCLK divided by 1
1 DIV2 HCLK is SYSCLK divided by 2
3 DIv4 HCLK is SYSCLK divided by 4
7 DIV8 HCLK is SYSCLK divided by 8
15 DIV16 HCLK is SYSCLK divided by 16
11 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
10 PCLKPRESC 0x0 RW PCLK Prescaler
Specifies the clock divider for PCLK
Value Mode Description
0 DIV1 PCLK is HCLK divided by 1
1 DIV2 PCLK is HCLK divided by 2
9:3 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
2:0 CLKSEL 0x1 RW Clock Select
Selects the clock source for SYSCLK.
Value Mode Description
1 FSRCO FSRCO is clocking SYSCLK
2 HFRCODPLL HFRCODPLL is clocking SYSCLK
3 HFXO HFXO is clocking SYSCLK
4 CLKINO CLKINO is clocking SYSCLK
5 RFFPLLOSYS RFFPLLOSYS is clocking SYSCLK
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8.5.14 CMU_TRACECLKCTRL - Debug Trace Clock Control

Offset Bit Position
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Bit Name Reset Access Description
31:6 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
5:4 PRESC 0x0 RwW TRACECLK Prescaler
Clock prescaler for the TRACECLKIN of TPIU. Changing this while the TRCENA bit is set in the ARM M33 Debug Ex-
ception and Monitor Control Register (DEMCR) will result in a bus fault.
Value Mode Description
0 DIV1 TRACECLK is SYSCLK divided by 1
1 DIV2 TRACECLK is SYSCLK divided by 2
2 DIV3 TRACECLK is SYSCLK divided by 3
3 DIV4 TRACECLK is SYSCLK divided by 4
3:2 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
1:0 CLKSEL 0x1 RwW Clock Select

Selects clock source for the TRACECLKIN of TPIU. Changing this while the TRCENA bit is set in the ARM M33 Debug
Exception and Monitor Control Register (DEMCR) will result in a bus fault.

Value Mode Description

0 DISABLE TRACE clock is disable

1 SYSCLK SYSCLK is driving TRACE

2 HFRCOEM23 HFRCOEMZ23 is driving TRACE

3 HFRCODPLLRT HFRCODPLLRT is driving TRACE
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8.5.15 CMU_EXPORTCLKCTRL - Export Clock Control

Offset Bit Position
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Bit Name Reset Access Description
31:29 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
28:24 PRESC 0x0 RW EXPORTCLK Prescaler
Specifies the clock divider for EXPORTCLK (relative to SYSCLK).
23:20 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
19:16 CLKOUTSEL2 0x0 RwW Clock Output Select 2
Controls the clock output 2 multiplexer.
Value Mode Description
0 DISABLED CLKOUT2 is not clocked
1 HCLK HCLK is clocking CLKOUT2
2 HFEXPCLK EXPORTCLK is clocking CLKOUT2
3 ULFRCO ULFRCO is clocking CLKOUT2
4 LFRCO LFRCO is clocking CLKOUT2
5 LFXO LFXO is clocking CLKOUT2
6 HFRCODPLL HFRCODPLL is clocking CLKOUT2
7 HFXO HFXO is clocking CLKOUT2
8 FSRCO FSRCO is clocking CLKOUT2
9 HFRCOEM23 HFRCOEMZ23 is clocking CLKOUT2
15:12 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
11:8 CLKOUTSELA1 0x0 RwW Clock Output Select 1

Controls the clock output 1 multiplexer.

Value Mode Description

0 DISABLED CLKOUT1 is not clocked

1 HCLK HCLK is clocking CLKOUT1

2 HFEXPCLK EXPORTCLK is clocking CLKOUT1
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Bit Name Reset Access Description
3 ULFRCO ULFRCO is clocking CLKOUT1
4 LFRCO LFRCO is clocking CLKOUT1
5 LFXO LFXO is clocking CLKOUT1
6 HFRCODPLL HFRCODPLL is clocking CLKOUT1
7 HFXO HFXO is clocking CLKOUT1
8 FSRCO FSRCO is clocking CLKOUT1
9 HFRCOEM23 HFRCOEMZ23 is clocking CLKOUT1
7:4 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions

3:0 CLKOUTSELO 0x0 RwW

Controls the clock output 0 multiplexer.

Clock Output Select 0

Value Mode Description

0 DISABLED CLKOUTO is not clocked

1 HCLK HCLK is clocking CLKOUTO

2 HFEXPCLK EXPORTCLK is clocking CLKOUTO
3 ULFRCO ULFRCO is clocking CLKOUTO

4 LFRCO LFRCO is clocking CLKOUTO

5 LFXO LFXO is clocking CLKOUTO

6 HFRCODPLL HFRCODPLL is clocking CLKOUTO
7 HFXO HFXO is clocking CLKOUTO

8 FSRCO FSRCO is clocking CLKOUTO

9 HFRCOEM23 HFRCOEMZ23 is clocking CLKOUTO
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8.5.16 CMU_DPLLREFCLKCTRL - Digital PLL Reference Clock Control

Offset Bit Position

0x100 S RIQAQIRILIQIQIN IIRIZ 2T 2¥It|Qlow|~|lojlv|d|w|a|~|o

Reset g

Access 5
-
w

Name Q
-
O

Bit Name Reset Access Description

31:2 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions
1:0 CLKSEL 0x0 RW Clock Select

Selects the clock source for DPLL reference. Changing this while DPLL is enabled results in bus fault.

Value Mode Description

0 DISABLED DPLLREFCLK is not clocked

1 HFXO HFXO is clocking DPLLREFCLK
2 LFXO LFXO is clocking DPLLREFCLK
3 CLKINO CLKINO is clocking DPLLREFCLK
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8.5.17 CMU_EMO01GRPACLKCTRL - EM01 Peripheral Group a Clock Control

Offset Bit Position
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Reset g
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—
w
Name cg
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Bit Name Reset Access Description
31:3 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
2:0 CLKSEL 0x1 RwW Clock Select
Selects the clock source for EM0O1 Group A Clock.
Value Mode Description
1 HFRCODPLL HFRCODPLL is clocking EMO1GRPACLK
2 HFXO HFXO is clocking EMO1GRPACLK
3 FSRCO FSRCO is clocking EMO1GRPACLK
4 HFRCOEM23 HFRCOEMZ23 is clocking EMO1GRPACLK
5 HFRCODPLLRT HFRCODPLL (retimed) is clocking EMO1GRPACLK. Check with
datasheet for frequency limitation when using retiming with volt-
age scaling.
6 HFXORT HFXO (retimed) is clocking EM0O1GRPACLK. Check with data-

sheet for frequency limitation when using retiming with voltage
scaling.
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8.5.18 CMU_EMO01GRPCCLKCTRL - EM01 Peripheral Group C Clock Control

Offset Bit Position
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Bit Name Reset Access Description
31:3 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
2:0 CLKSEL 0x1 RwW Clock Select
Selects the clock source for EM01 Group C Clock.
Value Mode Description
1 HFRCODPLL HFRCODPLL is clocking EMO1GRPCCLK
2 HFXO HFXO is clocking EMO1GRPCCLK
3 FSRCO FSRCO is clocking EMO1GRPCCLK
4 HFRCOEM23 HFRCOEMZ23 is clocking EM0O1GRPCCLK
5 HFRCODPLLRT HFRCODPLL (retimed) is clocking EMO1GRPCCLK. Check with
datasheet for frequency limitation when using retiming with volt-
age scaling.
6 HFXORT HFXO (retimed) is clocking EM0O1GRPCCLK. Check with data-

sheet for frequency limitation when using retiming with voltage
scaling.
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8.5.19 CMU_EM23GRPACLKCTRL - EM23 Peripheral Group a Clock Control

Offset Bit Position
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Reset g
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Bit Name Reset Access Description
31:2 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
1:0 CLKSEL 0x1 RW Clock Select
Selects the clock source for EM23 Group A Clock.
Value Mode Description
1 LFRCO LFRCO is clocking EM23GRPACLK
2 LFXO LFXO is clocking EM23GRPACLK
3 ULFRCO ULFRCO is clocking EM23GRPACLK

8.5.20 CMU_EMA4GRPACLKCTRL - EM4 Peripheral Group a Clock Control

Offset Bit Position
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Bit Name Reset Access Description
31:2 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
1:0 CLKSEL 0x1 RwW Clock Select
Selects the clock source for EM4 Group A Clock.
Value Mode Description
1 LFRCO LFRCO is clocking EM4GRPACLK
2 LFXO LFXO is clocking EMAGRPACLK
3 ULFRCO ULFRCO is clocking EMAGRPACLK
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8.5.21 CMU_IADCCLKCTRL -IADC Clock Control

Offset Bit Position
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Bit Name Reset Access Description

31:2 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions
1:0 CLKSEL 0x1 RW Clock Select

Selects the clock source for for IADC. EM01GRPACLK should never be selected as clock source for IADC when disa-
bling the EMO1GRACLK (e.g. because of EM23 entry).

Value Mode Description

1 EMO01GRPACLK EMO01GRPACLK is clocking IADCCLK
2 FSRCO FSRCO is clocking IADCCLK

3 HFRCOEM23 HFRCOEMZ23 is clocking IADCCLK

8.5.22 CMU_WDOGOCLKCTRL - Watchdog0 Clock Control

Offset Bit Position
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Bit Name Reset Access Description
31:3 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
2:0 CLKSEL 0x1 RW Clock Select
Selects the clock source for WDOGO.
Value Mode Description
1 LFRCO LFRCO is clocking WDOGOCLK
2 LFXO LFXO is clocking WDOGOCLK
3 ULFRCO ULFRCO is clocking WDOGOCLK
4 HCLKDIV1024 HCLKDIV1024 is clocking WDOGOCLK
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8.5.23 CMU_WDOG1CLKCTRL - Watchdog1 Clock Control

Offset Bit Position
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Reset g
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Bit Name Reset Access Description
31:3 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions

2:0 CLKSEL 0x1 RW Clock Select

Selects the clock source for WDOG1.

Value Mode Description

1 LFRCO LFRCO is clocking WDOGOCLK

2 LFXO LFXO is clocking WDOGOCLK

3 ULFRCO ULFRCO is clocking WDOGOCLK

4 HCLKDIV1024 HCLKDIV1024 is clocking WDOGOCLK
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8.5.24 CMU_EUSARTOCLKCTRL - EUSARTO Clock Control

Offset Bit Position
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Bit Name Reset Access Description
31:3 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions

2:0 CLKSEL 0x1 RW Clock Select

This bit controls which clock is used for EUSARTO0. EM01GRPCCLK should never be selected as clock source when dis-
abling the EMO1GRCCLK (e.g. because of EM23 entry).

Value Mode Description

0 DISABLED EUSARTO is not clocked

1 EMO1GRPCCLK EMO1GRPCCLK is clocking EUSARTO
2 HFRCOEM23 HFRCOEMZ23 is clocking EUSARTO

3 LFRCO LFRCO is clocking EUSARTO

4 LFXO LFXO is clocking EUSARTO
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8.5.25 CMU_SYSRTCOCLKCTRL - System RTCO Clock Control

Offset Bit Position
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Reset g
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Bit Name Reset Access Description
31:2 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
1:0 CLKSEL 0x1 RW Clock Select
Selects the clock source for SYSRTCO.
Value Mode Description
1 LFRCO LFRCO is clocking SYSRTCOCLK
2 LFXO LFXO is clocking SYSRTCOCLK
3 ULFRCO ULFRCO is clocking SYSRTCOCLK
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8.5.26 CMU_VDACOCLKCTRL - VDACO Clock Control

Offset Bit Position
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Reset g
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Bit Name Reset Access Description
31:3 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-

less otherwise stated. More information in 1.2 Conventions

2:0 CLKSEL 0x1 RW Clock Select

This bit controls which clock is used for VDAC. EMO1GRPACLK should never be selected as clock source when disa-
bling the EMO1GRACLK (e.g. because of EM23 entry).

Value Mode Description

0 DISABLED VDAC is not clocked

1 EMO1GRPACLK EMO1GRPACLK is clocking VDAC
2 EM23GRPACLK EM23GRPACLK is clocking VDAC
3 FSRCO FSRCO is clocking VDAC

4 HFRCOEM23 HFRCOEM23 is clocking VDAC
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8.5.27 CMU_PCNTOCLKCTRL - Pulse Counter 0 Clock Control

Offset Bit Position
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Reset g
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Bit Name Reset Access Description
31:2 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
1:0 CLKSEL 0x1 RW Clock Select
This bit controls which clock is used for PCNTO.
Value Mode Description
0 DISABLED PCNTO is not clocked
1 EM23GRPACLK EM23GRPACLK is clocking PCNTO
2 PCNTSO External pin PCNT_SO0 is clocking PCNTO
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8.5.28 CMU_RADIOCLKCTRL - Radio Clock Control

Offset Bit Position
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Bit Name Reset Access Description
31 DBGCLK 0x0 RW Enable Clock for Debugger
When set to 1, this forces radio busmatrix and RAC clocks to run, allowing RAC sequencer debugger to stay attached.
30:11 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
10:8 CLKSEL 0x1 RwW Clock Select
Selects the clock source for radio sub-system
Value Mode Description
1 FSRCO FSRCO is clocking RADIOCLK
2 RFFPLLORADIO RFFPLLORADIO is clocking RADIOCLK
3 HFXO HFXO is clocking RADIOCLK
7:1 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
0 EN 0x0 RW Enable

Enables radio bridge clock
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8.5.29 CMU_DAPCLKCTRL - DAP Clock Control

Offset Bit Position
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Reset g
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Bit Name Reset Access Description
31:2 Reserved To ensure compatibility with future devices, always write Reserved bits to their reset value, un-
less otherwise stated. More information in 1.2 Conventions
1:0 CLKSEL 0x1 RW Clock S