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The Wireless Gecko portfolio of SoCs (EFR32) include Mighty
Gecko (EFR32MG13), Blue Gecko (EFR32BG13), and Flex

Gecko (EFR32FG13) families. With support for Zigbee®, Thread,
Bluetooth Low Energy (BLE) and proprietary protocols, the Wire-
less Gecko portfolio is ideal for enabling energy-friendly wireless
networking for loT devices.

The single-die solution provides industry-leading energy efficiency, ultra-fast wakeup
times, a scalable high-power amplifier, an integrated balun and no-compromise MCU
features.
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KEY FEATURES

* 32-bit ARM® Cortex-M4 core with 40 MHz
maximum operating frequency

Scalable Memory and Radio configuration
options available in several footprint
compatible QFN packages

* 12-channel Peripheral Reflex System

enabling autonomous interaction of MCU
peripherals

+ Autonomous Hardware Crypto Accelerator
and True Random Number Generator

* Integrated balun for 2.4 GHz and
integrated PA with up to 19 dBm transmit
power for 2.4 GHz and 20 dBm transmit
power for Sub-GHz radios

Integrated DC-DC with RF noise mitigation
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15.3.5 Warning Interrupt
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18.5 Register Description . . . e N
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19.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . .563
19.2 Features . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .bo4
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19.3.5 Debug Halt . . . . P o < 1)
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23. CRYOTIMER - Ultra Low Energy Timer/Counter .
23.1 Introduction
23.2 Features .

23.3 Functional Description
23.3.1 Block Diagram .
23.3.2 Operation .
23.3.3 Debug Mode. .
23.3.4 Energy Mode Avallablllty

23.4 Register Map.
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23.5 Register Description
23.5.1 CRYOTIMER_CTRL - Control Reglster
23.5.2 CRYOTIMER_PERIODSEL - Interrupt Duration
23.5.3 CRYOTIMER_CNT - Counter Value . . .
23.5.4 CRYOTIMER_EM4WUEN - Wake Up Enable
23.5.5 CRYOTIMER_IF - Interrupt Flag Register .
23.5.6 CRYOTIMER_IFS - Interrupt Flag Set Register .

23.5.7 CRYOTIMER_IFC - Interrupt Flag Clear Register .

23.5.8 CRYOTIMER_IEN - Interrupt Enable Register
24. VDAC - Digital to Analog Converter

24.1 Introduction
24.2 Features .

24.3 Functional Description
24.3.1 Power Supply
24.3.2 1/O Pin Considerations .
24.3.3 Enabling and Disabling a Channel
24.3.4 Conversions .
24.3.5 Reference Selection .
24.3.6 Warmup Time and Initial Conver3|on.
24.3.7 Analog Output
24.3.8 Output Mode.
24 3.9 Async Mode .
24.3.10 Refresh Timer .
24.3.11 Clock Prescaling .
24.3.12 High Speed. .o
24.3.13 Sine Generation Mode .
24.3.14 Interrupt Flags .
24.3.15 PRS Outputs
24.3.16 DMA Request .
24.3.17 LESENSE Trigger Mode
24.3.18 Opamps .
24.3.19 Calibration .
24.3.20 Warmup Mode.

24 .4 Register Map.

24.5 Register Description
2451 VDACnNn_CTRL - Control Reglster
24.5.2 VDACN_STATUS - Status Register .
24.5.3 VDACNn_CHOCTRL - Channel 0 Control Reglster
24.5.4 VDACN_CH1CTRL - Channel 1 Control Register
24.5.5 VDACn_CMD - Command Register .
24.5.6 VDACN_IF - Interrupt Flag Register .
24.5.7 VDACN_IFS - Interrupt Flag Set Register .
24.5.8 VDACN_IFC - Interrupt Flag Clear Register .
24.5.9 VDACN_IEN - Interrupt Enable Register
24.5.10 VDACn_CHODATA - Channel 0 Data Register .
24.5.11 VDACNn_CH1DATA - Channel 1 Data Register .
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25.

26.

24.5.12 VDACn_COMBDATA - Combined Data Register .
24.5.13 VDACn_CAL - Calibration Register

24.5.14 VDACNn_OPAx_APORTREQ - Operational AmpllflerAPORT Request Status Reglster
24.5.15 VDACn_OPAx_APORTCONFLICT - Operational Amplifier APORT Conflict Status Register
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24.5.16 VDACN_OPAx_CTRL - Operational Amplifier Control Register
24.5.17 VDACNn_OPAx_TIMER - Operational Amplifier Timer Control Register
24518 VDACN_OPAx_MUX - Operational Amplifier Mux Configuration Register .

24.5.19 VDACnN_OPAx_OUT - Operational Amplifier Output Configuration Register .

24.5.20 VDACnN_OPAx_CAL - Operational Amplifier Calibration Register
OPAMP - Operational Amplifier .

25.1 Introduction
25.2 Features .

25.3 Functional Description
25.3.1 Opamp Configuration.
25.3.2 Interrupts and PRS Output . .
25.3.3 APORT Request and Conflict Status.
25.3.4 Opamp Modes .
25.3.5 Opamp VDAC Comb|nat|on

25.4 Register Map.
25.5 Register Description

ACMP - Analog Comparator
26.1 Introduction .
26.2 Features .

26.3 Functional Description
26.3.1 Power Supply
26.3.2 Warm-up Time .
26.3.3 Response Time
26.3.4 Hysteresis
26.3.5 Input Pin ConS|derat|ons
26.3.6 Input Selection . .
26.3.7 Capacitive Sense Mode
26.3.8 Interrupts and PRS Output .
26.3.9 Output to GPIO
26.3.10 APORT Conflicts .
26.3.11 Supply Voltage Monitoring
26.3.12 External Override Interface

26.4 Register Map.

26.5 Register Description
26.5.1 ACMPn_CTRL - Control Reglster .
26.5.2 ACMPN_INPUTSEL - Input Selection Reglster .
26.5.3 ACMPn_STATUS - Status Register .
26.5.4 ACMPnN_IF - Interrupt Flag Register
26.5.5 ACMPN_IFS - Interrupt Flag Set Register .
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26.5.6 ACMPnN_IFC - Interrupt Flag Clear Register .

26.5.7 ACMPnN_IEN - Interrupt Enable Register

26.5.8 ACMPn_APORTREQ - APORT Request Status Reglster
26.5.9 ACMPn_APORTCONFLICT - APORT Conflict Status Register
26.5.10 ACMPn_HYSTERESISO - Hysteresis 0 Register .

26.5.11 ACMPn_HYSTERESIS1 - Hysteresis 1 Register . :
26.5.12 ACMPn_ROUTEPEN - I/O Routing Pine Enable Register .
26.5.13 ACMPn_ROUTELOCO - I/0O Routing Location Register .
26.5.14 ACMPn_EXTIFCTRL - External Override Interface Control

27. ADC - Analog to Digital Converter .
27.1 Introduction
27.2 Features .

27.3 Functional Description
27.3.1 Clock Selection .
27.3.2 Conversions .
27.3.3 ADC Modes .
27.3.4 Warm-up Time .
27.3.5 Power Supply
27.3.6 Input Pin Considerations .
27.3.7 Input Selection . .
27.3.8 Reference Selection and Input Range Deflnltlon
27.3.9 Programming of Bias Current .
27.3.10 Feature Set. :
27.3.11 Interrupts, PRS Output
27.3.12 DMA Request .
27.3.13 Calibration .
27.3.14 EM2 Deep Sleep or EM3 Stop Operatlon :
27.3.15 ASYNC ADC_CLK Usage Restrictions and Beneflts .
27.3.16 Window Compare Function
27.3.17 ADC Programming Model .

27.4 Register Map.

27.5 Register Description .
27.5.1 ADCn_CTRL - Control Reglster .
27.5.2 ADCn_CMD - Command Register
27.5.3 ADCn_STATUS - Status Register
27.5.4 ADCn_SINGLECTRL - Single Channel Control Reglster
27.5.5 ADCn_SINGLECTRLX - Single Channel Control Register Contlnued
27.5.6 ADCn_SCANCTRL - Scan Control Register .
27.5.7 ADCn_SCANCTRLX - Scan Control Register Contlnued
27.5.8 ADCn_SCANMASK - Scan Sequence Input Mask Register .
27.5.9 ADCn_SCANINPUTSEL - Input Selection Register for Scan Mode
27.5.10 ADCn_SCANNEGSEL - Negative Input Select Register for Scan
27.5.11 ADCn_CMPTHR - Compare Threshold Register .
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27.5.12 ADCn_BIASPROG - Bias Programmmg Reg|ster for Vanous Analog BIocks Used in ADC Op-

eration . )
27.5.13 ADCn CAL Callbratlon Reglster .
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27.5.14 ADCn_IF - Interrupt Flag Register . . 939
27.5.15 ADCn_IFS - Interrupt Flag Set Register . . 941
27.5.16 ADCn_IFC - Interrupt Flag Clear Register . 943
27.5.17 ADCn_IEN - Interrupt Enable Register . . 945
27.5.18 ADCn_SINGLEDATA - Single Conversion Result Data (Actlonable Reads) . . 946
27.5.19 ADCn_SCANDATA - Scan Conversion Result Data (Actionable Reads) . 946
27.5.20 ADCn_SINGLEDATAP - Single Conversion Result Data Peek Register . 947
27.5.21 ADCn_SCANDATAP - Scan Sequence Result Data Peek Register . 947
27.5.22 ADCn_SCANDATAX - Scan Sequence Result Data + Data Source Reglster (Actlonable
Reads) . . .. 948
27.5.23 ADCn SCANDATAXP Scan Sequence Result Data + Data Source Peek Reglster . . 948
27.5.24 ADCn_APORTREQ - APORT Request Status Register . 949
27.5.25 ADCn_APORTCONFLICT - APORT Conflict Status Register . . 950
27.5.26 ADCn_SINGLEFIFOCOUNT - Single FIFO Count Register . 951
27.5.27 ADCn_SCANFIFOCOUNT - Scan FIFO Count Register . 951
27.5.28 ADCn_SINGLEFIFOCLEAR - Single FIFO Clear Register . . 952
27.5.29 ADCn_SCANFIFOCLEAR - Scan FIFO Clear Register . . 952
27.5.30 ADCn_APORTMASTERDIS - APORT Bus Master Disable Reglster . 953
28. IDAC - Current Digital to Analog Converter. . 956
28.1 Introduction . 956
28.2 Features . . 956
28.3 Functional Description . 957
28.3.1 Current Programming . 957
28.3.2 IDAC Enable and Warm-up . . 957
28.3.3 Output Control . . 958
28.3.4 APORT Configuration. . 958
28.3.5 Interrupts . . 958
28.3.6 Minimizing Output Transmon . 958
28.3.7 Duty Cycle Configuration. . 958
28.3.8 Calibration : . . 958
28.3.9 PRS Triggered Charge Injectlon . . 959
28.4 Register Map. . 959
28.5 Register Description . 960
28.5.1 IDAC_CTRL - Control Reglster . 960
28.5.2 IDAC_CURPROG - Current Programmlng Reglster . 962
28.5.3 IDAC_DUTYCONFIG - Duty Cycle Configuration Register . . 963
28.5.4 IDAC_STATUS - Status Register . 963
28.5.5 IDAC_IF - Interrupt Flag Register . 964
28.5.6 IDAC_IFS - Interrupt Flag Set Register . 964
28.5.7 IDAC_IFC - Interrupt Flag Clear Register . . 965
28.5.8 IDAC_IEN - Interrupt Enable Register . . 965
28.5.9 IDAC_APORTREQ - APORT Request Status Reglster . 966
28.5.10 IDAC_APORTCONFLICT - APORT Request Status Register . 966
29. LESENSE - Low Energy Sensor Interface . 967
29.1 Introduction . 967



29.2 Featu

res .

29.3 Functional Description

29.3.1
29.3.2
29.3.3
29.3.4
29.3.5
29.3.6
29.3.7
29.3.8
29.3.9
29.3.10
29.3.11
29.3.12
29.3.13
29.3.14
29.3.15
29.3.16

Channel Configuration
Scan Sequence.
Sensor Timing
Sensor Interaction .
Sensor Sampling
Sensor Evaluation .
Decoder .
Measurement Results.
VDAC Interface .
ACMP Interface .
ACMP and VDAC Duty Cycllng .
ADC Interface .
DMA Requests
PRS Output.
RAM .
Application Examples

29.4 Register Map.
29.5 Register Description

29.5.1
29.5.2
29.5.3
290.54
29.5.5
29.5.6
20.5.7
20.5.8
29.5.9
29.5.10
29.5.11
29.5.12
29.5.13
29.5.14
29.5.15
29.5.16
29.5.17
29.5.18
29.5.19
29.5.20
29.5.21
29.56.22
29.5.23
20.5.24
29.5.25
29.5.26
29.5.27

LESENSE_CTRL - Control Reglster (Async Reg) .
LESENSE_TIMCTRL - Timing Control Register (Async Reg)
LESENSE_PERCTRL - Peripheral Control Register (Async Reg) .
LESENSE_DECCTRL - Decoder Control Register (Async Reg)
LESENSE_BIASCTRL - Bias Control Register (Async Reg)
LESENSE_EVALCTRL - LESENSE Evaluation Control (Async Reg)
LESENSE_PRSCTRL - PRS Control Register (Async Reg)
LESENSE_CMD - Command Register .

LESENSE_CHEN - Channel Enable Register (Async Reg)
LESENSE_SCANRES - Scan Result Register (Async Reg)
LESENSE_STATUS - Status Register (Async Reg) .
LESENSE_PTR - Result Buffer Pointers (Async Reg)

LESENSE_BUFDATA - Result Buffer Data Register (Async Reg) (Actionable Reads)

LESENSE_CURCH - Current Channel Index (Async Reg)
LESENSE_DECSTATE - Current Decoder State (Async Reg)
LESENSE_SENSORSTATE - Decoder Input Register (Async Reg)
LESENSE_IDLECONF - GPIO Idle Phase Configuration (Async Reg)
LESENSE_ALTEXCONF - Alternative Excite Pin Configuration (Async Reg)
LESENSE_IF - Interrupt Flag Register

LESENSE_IFS - Interrupt Flag Set Register

LESENSE_IFC - Interrupt Flag Clear Register .

LESENSE_IEN - Interrupt Enable Register . )
LESENSE_SYNCBUSY - Synchronization Busy Reglster :
LESENSE_ROUTEPEN - I/O Routing Register (Async Reg) . .o
LESENSE_STx_TCONFA - State Transition Configuration a (Async Reg)
LESENSE_STx_TCONFB - State Transition Configuration B (Async Reg)
LESENSE_BUFx_DATA - Scan Results (Async Reg)
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29.5.28 LESENSE_CHx_TIMING - Scan Configuration (Async Reg) .

29.5.29 LESENSE_CHx_INTERACT - Scan Configuration (Async Reg) .

29.5.30 LESENSE_CHx_EVAL - Scan Configuration (Async Reg) .

30. GPCRC - General Purpose Cyclic Redundancy Check

31.

30.1 Introduction
30.2 Features .

30.3 Functional Description
30.3.1 Polynomial Specification .
30.3.2 Input and Output Specification .
30.3.3 Initialization .
30.3.4 DMA Usage .
30.3.5 Byte-Level Bit Reversal and Byte Reorderlng

30.4 Register Map.

30.5 Register Description
30.5.1 GPCRC_CTRL - Control Reglster
30.5.2 GPCRC_CMD - Command Register
30.5.3 GPCRC_INIT - CRC Init Value
30.5.4 GPCRC_POLY - CRC Polynomial Value
30.5.5 GPCRC_INPUTDATA - Input 32-bit Data Reglster :
30.5.6 GPCRC_INPUTDATAHWORD - Input 16-bit Data Register .
30.5.7 GPCRC_INPUTDATABYTE - Input 8-bit Data Register
30.5.8 GPCRC_DATA - CRC Data Register
30.5.9 GPCRC_DATAREYV - CRC Data Reverse Reglster
30.5.10 GPCRC_DATABYTEREYV - CRC Data Byte Reverse Reglster

TRNG - True Random Number Generator
31.1 Introduction
31.2 Features .

31.3 Functional Description
31.3.1 Built-In Tests.
31.3.2 FIFO Interface .
31.3.3 Data Format - Byte Orderlng
31.3.4 TRNG Usage

31.4 Register Map.

31.5 Register Description
31.5.1 TRNGn_CONTROL - Maln Control Reglster
31.5.2 TRNGn_FIFOLEVEL - FIFO Level Register (Actlonable Reads)
31.5.3 TRNGn_FIFODEPTH - FIFO Depth Register
31.5.4 TRNGn_KEYO - Key Register 0 .
31.5.5 TRNGn_KEY1 - Key Register 1 .
31.5.6 TRNGn_KEY2 - Key Register 2 .
31.5.7 TRNGn_KEY3 - Key Register 3 .
31.5.8 TRNGn_TESTDATA - Test Data Reglster
31.5.9 TRNGn_STATUS - Status Register . .
31.5.10 TRNGn_INITWAITVAL - Initial Wait Counter
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31.5.11 TRNGn_FIFO - FIFO Data (Actionable Reads)
32. CRYPTO - Crypto Accelerator.

32.1 Introduction
32.2 Features .
32.3 Usage and Programming Interface

32.4 Functional Description
32.4.1 Data and Key Registers .
32.4.2 Instructions and Execution .
32.4.3 Repeated Sequence .
32.4.4 AES.
32.4.5 SHA.
3246 ECC . . . .
32.4.7 GCM and GMAC
32.4.8 DMA )
32.4.9 BUFC Data Transfer :
32.4.10 Debugging .
32.4.11 Example: Cipher BIock Chalnlng (CBC)

32.5 Register Map.

32.6 Register Description .
32.6.1 CRYPTO_CTRL - Control Reglster . .
32.6.2 CRYPTO_WAC - Wide Arithmetic Conflguratlon
32.6.3 CRYPTO_CMD - Command Register .
32.6.4 CRYPTO_STATUS - Status Register
32.6.5 CRYPTO_DSTATUS - Data Status Register .
32.6.6 CRYPTO_CSTATUS - Control Status Register .
32.6.7 CRYPTO_KEY - KEY Register Access (No Bit Access) (Actlonable Reads)

32.6.8 CRYPTO_KEYBUF - KEY Buffer Register Access (No Bit Access) (Actionable Reads)

32.6.9 CRYPTO_SEQCTRL - Sequence Control

32.6.10 CRYPTO_SEQCTRLB - Sequence Control B .

32.6.11 CRYPTO_IF - AES Interrupt Flags . .

32.6.12 CRYPTO_IFS - Interrupt Flag Set Register .

32.6.13 CRYPTO_IFC - Interrupt Flag Clear Register .

32.6.14 CRYPTO_IEN - Interrupt Enable Register

32.6.15 CRYPTO_SEQO - Sequence Register O .

32.6.16 CRYPTO_SEQ1 - Sequence Register 1 .

32.6.17 CRYPTO_SEQ2 - Sequence Register 2 .

32.6.18 CRYPTO_SEQ3 - Sequence Register 3 .

32.6.19 CRYPTO_SEQ4 - Sequence Register 4 . Ce e
32.6.20 CRYPTO_DATAO - DATAO Register Access (No B|t Access) (Actionable Reads)
32.6.21 CRYPTO_DATA1 - DATA1 Register Access (No Bit Access) (Actionable Reads)
32.6.22 CRYPTO_DATAZ2 - DATA2 Register Access (No Bit Access) (Actionable Reads)
32.6.23 CRYPTO_DATAS3 - DATA3 Register Access (No Bit Access) (Actionable Reads)
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32.6.24 CRYPTO_DATAOXOR - DATAOXOR Register Access (No Bit Access) (Actionable Reads) .

32.6.25 CRYPTO DATAOBYTE DATAO Reg|ster Byte Access (No Blt Access) (Actlonable Reads)
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32.6.26 CRYPTO_DATA1BYTE - DATA1 Register Byte Access (No Bit Access) (Actionable Reads)

. 1108

32.6. 27 CRYPTO DATAOXORBYTE DATAO Reglster Byte XOR Access (No B|t Access) (Actionable

Reads) . :
32.6.28 CRYPTO_ DATAOBYTE12 DATAO Reglster Byte 12 Access (No B|t Access)
32.6.29 CRYPTO_DATAOBYTE13 - DATAO Register Byte 13 Access (No Bit Access)
32.6.30 CRYPTO_DATAOBYTE14 - DATAO Register Byte 14 Access (No Bit Access)
32.6.31 CRYPTO_DATAOBYTE15 - DATAO Register Byte 15 Access (No Bit Access)
32.6.32 CRYPTO_DDATAO - DDATAO Register Access (No Bit Access) (Actionable Reads
32.6.33 CRYPTO_DDATA1 - DDATA1 Register Access (No Bit Access) (Actionable Reads

32.6.35 CRYPTO_DDATAS3 - DDATAS3 Register Access (No Bit Access) (Actionable Reads
32.6.36 CRYPTO_DDATA4 - DDATA4 Register Access (No Bit Access) (Actionable Reads

)

) .
32.6.34 CRYPTO_DDATAZ2 - DDATAZ2 Register Access (No Bit Access) (Actionable Reads) .
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32.6.37 CRYPTO_DDATAOBIG - DDATAO Register Big Endian Access (No Bit Access) (Actionable

Reads) .

. 113

32.6.38 CRYPTO_| DDATAOBYTE - DDATAO Reglster Byte Access (No B|t Access) (Actionable

Reads) .

. 1114

32.6.39 CRYPTO DDATA1BYTE - DDATA1 Reglster Byte Access (No B|t Access) (Actionable

Reads) . .
32.6.40 CRYPTO_ DDATAOBYTE32 DDATAO Reglster Byte 32 Access (No B|t Access)

32.6.41 CRYPTO_QDATAO - QDATAOQ Register Access (No Bit Access) (Actionable Reads) .
32.6.42 CRYPTO_QDATA1 - QDATA1 Register Access (No Bit Access) (Actionable Reads) .
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32.6.43 CRYPTO_QDATA1BIG - QDATA1 Register Big Endian Access (No Bit Access) (Actionable

Reads) .

. 1116

32.6.44 CRYPTO QDATAOBYTE QDATAO Reglster Byte Access (No Blt Access) (Actionable

Reads) .

117

32.6.45 CRYPTO QDATA1BYTE QDATA1 Reglster Byte Access (No B|t Access) (Actionable

Reads) .
33. GPIO - General Purpose Input/Output.

33.1 Introduction
33.2 Features .

33.3 Functional Description
33.3.1 Pin Configuration
33.3.2 EM4 Wake-up
33.3.3 EM4 Retention .
33.3.4 Alternate Functions
33.3.5 Interrupt Generation
33.3.6 Output to PRS
33.3.7 Synchronization.

33.4 Register Map.

33.5 Register Description
33.5.1 GPIO_Px_CTRL - Port Control Reglster .
33.5.2 GPIO_Px_MODEL - Port Pin Mode Low Register .
33.5.3 GPIO_Px_MODEH - Port Pin Mode High Register .
33.5.4 GPIO_Px_DOUT - Port Data Out Register
33.5.5 GPIO_Px_DOUTTGL - Port Data Out Toggle Reglster
33.5.6 GPIO_Px_DIN - Port Data in Register .
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