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EZR32WG

ACMP - Analog Comparator
ACMP_Capsenselnit_TypeDef
ACMP_Init_TypeDef

ADC - Analog to Digital Converter
ADC_Init_TypeDef
ADC_InitScanlnput_TypeDef
ADC_InitScan_TypeDef
ADC_InitSingle_TypeDef

AES - AES Accelerator

BURTC - Backup RTC
BURTC_Init_TypeDef

BUS - Bitfield Read/Write

CHIP - Chip Errata Workarounds

CMU - Clock Management Unit
CMU_LFXOlInit_TypeDef
CMU_HFXOlInit_TypeDef

CORE - Core Interrupt
dwt_cycle_counter_handle_t
CORE_nvicMask_t

DAC - Digital to Analog Converter
DAC_Init_TypeDef
DAC _InitChannel_TypeDef

DBG - Debug

DMA - Direct Memory Access
DMA_CB_TypeDef
DMA_CfgChannel_TypeDef
DMA_CfgDescr_TypeDef
DMA_CfgLoop_TypeDef
DMA_CfgRect_TypeDef
DMA_CfgDescrSGAIlt_TypeDef
DMA_Init_TypeDef

EMU - Energy Management Unit
EMU_EM23Init_TypeDef
EMU_EM4Init_TypeDef
EMU_BUPDInit_TypeDef

GPIO - General Purpose Input/Output

I2C - Inter-Integrated Circuit
I12C_Init_TypeDef
I2C_TransferSeq_TypeDef

LESENSE - Low Energy Sensor
LESENSE_CoreCtrlDesc_TypeDef
LESENSE_TimeCtrIDesc_TypeDef
LESENSE_PerCtriDesc_TypeDef
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LESENSE_DecCtriDesc_TypeDef
LESENSE_Init_TypeDef
LESENSE_ChDesc_TypeDef
LESENSE_ChAIl_TypeDef
LESENSE_AltExDesc_TypeDef
LESENSE_ConfAltEx_TypeDef
LESENSE_DecStCond_TypeDef
LESENSE_DecStDesc_TypeDef
LESENSE_DecStAll_TypeDef

LETIMER - Low Energy Timer
LETIMER_Init_TypeDef

LEUART - Low Energy UART
LEUART _Init_TypeDef

MSC - Memory System Controller
MSC_ExecConfig_TypeDef

OPAMP - Operational Amplifier
OPAMP_Init_TypeDef

PCNT - Pulse Counter
PCNT_Init_TypeDef

PRS - Peripheral Reflex System

RAMFUNC - RAM Function Support

RMU - Reset Management Unit

RTC - Real Time Counter
RTC_Init_TypeDef

SYSTEM - System Utils
SYSTEM_ChipRevision_TypeDef
SYSTEM_CalAddrVal_TypeDef

TIMER - Timer/Counter
TIMER_Init_TypeDef
TIMER_InitCC_TypeDef
TIMER_InitDTI_TypeDef

USART - Synchronous/Asynchronous Serial
USART _InitAsync_TypeDef
USART_PrsTriggerinit_TypeDef
USART _InitSync_TypeDef
USART_InitirDA_TypeDef
USART_InitI2s_TypeDef

VCMP - Voltage Comparator
VCMP_Init_TypeDef

VERSION - Version Defines

WDOG - Watchdog
WDOG _Init_TypeDef

API Documentation
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ACMP - Analog Comparator

ACMP - Analog Comparator

Analog comparator (ACMP) Peripheral API.

The Analog Comparator is used to compare voltage of two analog inputs with a digital output indicating
which input voltage is higher. Inputs can either be one of the selectable internal references or from external
pins. Response time and current consumption can be configured by altering the current supply to the
comparator.

ACMP is available down to EM3 and is able to wake up the system when input signals pass a certain threshold.
Use to enable an edge interrupt to use this functionality.

This example shows how to use the em_acmp.h API for comparing an input pin to an internal 2.5 V reference
voltage.

/* The ACMP is a high-frequency peripheral so we need to enable
* both the HFPER clock and the ACMPO clock. */

CMU _ClockEnable(cmuClock HFPER, true);

CMU_ClockEnable(cmuClock_ACMPO, true);

/* Initialize with default settings. */
ACMP_Init_TypeDef init = ACMP_INIT_DEFAULT;
init.enable = false;

ACMP_Init(ACMPO, &init);

/* Setup the two channels to compare. The first argument is the negative
* channel and the second argument is the positive channel.
*
* Here we compare channel 0@ with the 2.5 V internal reference. When
* channel 0 is lower than 2.5 V then the ACMP output is 0 and when
* channel 0 voltage is higher than 2.5 V then the ACMP output is 1. */
ACMP_ChannelSet (ACMPO, acmpChannel2V5, acmpChannel0);

/* To be able to probe the output we can send the ACMP output to a pin.
* The second argument to this function is the pin location which is
* device dependent. */

ACMP_GPIOSetup(ACMPO, 0, true, false);

/* Finally we enable the ACMP. */
ACMP_Enable(ACMPO) ;

Note
- ACMP can also be used to compare two separate input pins.

ACMP also contains specialized hardware for capacitive sensing. This module contains the
ACMP_Capsensenit(] function to initialize ACMP for capacitive sensing and the RCMP_Capsensechannelset(])
function to select the current capsense channel.

For applications that require capacitive sensing it is recommended to use a library, such as cslib, which is
provided by Silicon Labs.

Modules

[ACMP_Capsensenit_TlypeDei]
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BACMP_Tnit_TypeDet]

Enumerations

enum

enum

enum

enum

Functions

void
void

void

void

[ACMP _CapsenseResistor IypeDeII{

acmpResistor0 = _ACMP_INPUTSEL_CSRESSEL_RESO
acmpResistor1 = _ACMP_INPUTSEL _CSRESSEL _RES1

acmpResistor2 = _ACMP_INPUTSEL_CSRESSEL _RES2
acmpResistor3 = _ACMP_INPUTSEL_CSRESSEL_RES3

}

Resistor values used for the internal capacitive sense resistor.

BCMP_HysteresisLevel IypeDeII{

acmpHysteresisLevel0 = _ACMP_CTRL_HYSTSEL_HYSTO
acmpHysteresisLevell = _ACMP_CTRL_HYSTSEL_HYST1
acmpHysteresisLevel2 = _ACMP_CTRL_HYSTSEL_HYST2

acmpHysteresisLevel3 = _ACMP_CTRL_HYSTSEL_HYST3
acmpHysteresisLevel4 = _ACMP_CTRL_HYSTSEL_HYST4
acmpHysteresisLevel5 =

acmpHysteresisLevel6 = _ACMP_CTRL_HYSTSEL_HYST6
acmpHysteresisLevel7 = _ACMP_CTRL_HYSTSEL_HYST7

}

Hysteresis level.

ACMP_CTRL_HYSTSEL_HYST5

BACMP_Warmlime_TypeDeq {

acmpWarmTime4 = _ACMP_CTRL_WARMTIME_4CYCLES
acmpWarmTime8 = _ACMP_CTRL_WARMTIME_8CYCLES
acmpWarmTime16 = _ACMP_CTRL_WARMTIME_16CYCLES
acmpWarmTime32 = _ACMP_CTRL_WARMTIME_32CYCLES
acmpWarmTime64 = _ACMP_CTRL_WARMTIME_64CYCLES
acmpWarmTime128 = _ACMP_CTRL_WARMTIME_128CYCLES
acmpWarmTime256 = _ACMP_CTRL_WARMTIME_256CYCLES
acmpWarmTime512 = _ACMP_CTRL_WARMTIME_512CYCLES

}

ACMP warmup time.

ACMP_Channel_TypeDet {

acmpChannel0 = _ACMP_INPUTSEL_NEGSEL_CHO
acmpChannell = _ACMP_INPUTSEL_NEGSEL_CH1
acmpChannel2 = _ACMP_INPUTSEL_NEGSEL_CH2
acmpChannel3 = _ACMP_INPUTSEL_NEGSEL_CH3
acmpChannel4 = _ACMP_INPUTSEL_NEGSEL_CH4
acmpChannel5 = _ACMP_INPUTSEL_NEGSEL_CH5
acmpChannel6 = _ACMP_INPUTSEL_NEGSEL_CH6
acmpChannel7 = _ACMP_INPUTSEL_NEGSEL_CH7
acmpChannellV25 = _ACMP _INPUTSEL_NEGSEL_1V25
acmpChannel2V5 = _ACMP_INPUTSEL_NEGSEL_2V5
acmpChannelVDD = _ACMP _INPUTSEL_NEGSEL_VDD
acmpChannelDACOChO = _ACMP_INPUTSEL_NEGSEL_DACOCHO
acmpChannelDACOCh1 = _ACMP _INPUTSEL_NEGSEL_DACOCH]1
acmpChannelCapSense = _ACMP_INPUTSEL_NEGSEL_CAPSENSE

}

ACMP inputs.

[ACMP_Capsensenig(ACMP_TypeDef *acmp, const ACMP_Capsenselnit_TypeDef *init)
Set up ACMP for use in capacitive sense applications.

BECMP_CapsenseChannelsey(ACMP _TypeDef *acmp, ACMP_Channel_TypeDef channel)

Set the ACMP channel used for capacitive sensing.

ACMP_Channelseq(ACMP _TypeDef *acmp, ACMP_Channel_TypeDef negSel,
ACMP _Channel_TypeDef posSel)

Set which channels should be used in ACMP comparisons.

BCMP_Disablg(ACMP_TypeDef *acmp)
Disable ACMP.
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void

void

void

void

void

void

void

uint32_t

uint32_t

void

Macros

#define

#define

BCMP_ENGblg(ACMP_TypeDef *acmp)
Enable ACMP.

&= SILICON LABS

ACMP_GPIOSetud(ACMP_TypeDef *acmp, uint32_t location, bool enable, bool invert)

Set up GPIO output from ACMP.

BACMP_Tnij(ACMP _TypeDef *acmp, const ACMP _Init_TypeDef *init)
Initialize ACMP.

BCMP_Resej(ACMP_TypeDef *acmp)
Reset ACMP to the same state that it was in after a hardware reset.

ECMP_IntCleal(ACMP_TypeDef *acmp, uint32_t flags)

Clear one or more pending ACMP interrupts.

ACMP _TntDisabld(ACMP _TypeDef *acmp, uint32_t flags)

Disable one or more ACMP interrupts.

ACMP_IntEnablg(ACMP_TypeDef *acmp, uint32_t flags)

Enable one or more ACMP interrupts.

ECMP_TNtGeY(ACMP _TypeDef *acmp)
Get pending ACMP interrupt flags.

[ACMP _IntGetEnabled(ACMP _TypeDef *acmp)
Get enabled and pending ACMP interrupt flags.

BCMP_IntSef(ACMP _TypeDef *acmp, uint32_t flags)

Set one or more pending ACMP interrupts from software.

[ACMP_CAPSENSE_INIT_DEFAULT undefined

A default configuration for capacitive sense mode initialization.

ACMP _INIT_DEFAULT undefined

Default configuration for ACMP regular initialization.

Enumeration Documentation

ACMP_CapsenseResistor_TypeDef

ACMP_CapsenseResistor_TypeDef

Resistor values used for the internal capacitive sense resistor.

See data sheet for your device for details on each resistor value.

acmpResistor0
acmpResistor1
acmpResistor2

acmpResistor3

Enumerator
Resistor value 0.

Resistor value 1.
Resistor value 2.

Resistor value 3.

ACMP_HysteresisLevel_TypeDef

ACMP_HysteresisLevel_TypeDef

Hysteresis level.

Copyright © 2026 Silicon Laboratories. All rights reserved.
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See data sheet for your device for details on each level.

acmpHysteresisLevelO
acmpHysteresisLevell
acmpHysteresisLevel2
acmpHysteresisLevel3
acmpHysteresisLevel4
acmpHysteresisLevel5
acmpHysteresisLevel6

acmpHysteresisLevel7

ACMP_WarmTime_TypeDef

ACMP_WarmTime_TypeDef

ACMP warmup time.

The delay is measured in HFPERCLK / HFPERCCLK cycles and should be at least 10 us.

acmpWarmTime4
acmpWarmTime8
acmpWarmTime16
acmpWarmTime32
acmpWarmTime64
acmpWarmTime128
acmpWarmTime256

acmpWarmTime512

ACMP_Channel_TypeDef

ACMP _Channel_TypeDef

ACMP inputs.

Enumerator
Hysteresis level 0.

Hysteresis level 1.
Hysteresis level 2.
Hysteresis level 3.
Hysteresis level 4.
Hysteresis level 5.
Hysteresis level 6.

Hysteresis level 7.

Enumerator
4 cycles warmup

8 cycles warmup
16 cycles warmup
32 cycles warmup
64 cycles warmup
128 cycles warmup
256 cycles warmup

512 cycles warmup

Note that scaled VDD and bandgap references can only be used as negative inputs.

acmpChannel0
acmpChannell

acmpChannel2
acmpChannel3
acmpChannel4
acmpChannel5
acmpChannel6
acmpChannel7

acmpChannellv25

Enumerator
Channel 0.

Channel 1.
Channel 2.
Channel 3.
Channel 4.
Channel 5.
Channel 6.
Channel 7.

1.25 V internal reference

Copyright © 2026 Silicon Laboratories. All rights reserved.
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acmpChannel2Vvs 2.5V internal reference
acmpChannelVDD Scaled VDD reference.
acmpChannelDACOChO DACO channel 0.
acmpChannelDACOCh1 DACO channel 1.
acmpChannelCapSense Capacitive sense mode.

Function Documentation

ACMP_Capsenselnit

void ACMP_Capsenselnit (ACMP_TypeDef * acmp, const ACMP_Cdpsenselnit_TypeDei * init)

Set up ACMP for use in capacitive sense applications.

Parameters
T N Argument P
ype Direction o2ne Description
ACMP_TypeDef * [in] acmp A pointer to the ACMP peripheral register block.
const [in] init A pointer to the initialization structure used to
ACMP_Capsenselni peDe . o . -
% configure ACMP for capacitive sensing operation.

This function sets up ACMP for use in capacitive sense applications. To use the capacitive sense functionality
in the ACMP, use the PRS output of the ACMP module to count the number of oscillations in the capacitive
sense circuit (possibly using a TIMER).

Note

- A basic example of capacitive sensing can be found in the STK BSP (capsense demo).

ACMP_CapsenseChannelSet

void ACMP_CapsenseChannelSet (ACMP_TypeDef * acmp, BCMP_Channel_TypeDei] channel)

Set the ACMP channel used for capacitive sensing.

Parameters
T . : Argument -
ype Direction \qme Description
ACMP_TypeDef * [in] acmp A pointer to the ACMP peripheral register block.
BCMP_CThannel_TypeDe [in] channel The ACMP channel to use for capacitive sensing
(Possel).
Note

- A basic example of capacitive sensing can be found in the STK BSP (capsense demo).

ACMP_ChannelSet

void AIC):MP_ChanneISet (ACMP_TypeDef * acmp, BCMP_Channel_TypeDef] negSel, BCMP_Channel_TypeDet]
posSe

Set which channels should be used in ACMP comparisons.
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Parameters

Type Direction Argument Name Description

ACMP_TypeDef * [in] acmp A pointer to the ACMP peripheral register block.
BCMP_Channel_TypeDef] N/A negSel A channel to use on the negative input to the ACMP.
BCMP_Channel_TypeDef] N/A posSel A channel to use on the positive input to the ACMP.

ACMP_Disable
void ACMP _Disable (ACMP_TypeDef * acmp)

Disable ACMP.

Parameters
Type Direction = Argument Name
ACMP _TypeDef * [in] acmp
ACMP_Enable

void ACMP_Enable (ACMP_TypeDef * acmp)

Enable ACMP.

Parameters
Type Direction = Argument Name
ACMP _TypeDef * [in] acmp

ACMP_GPIOSetup

Description

A pointer to the ACMP peripheral register block.

Description

A pointer to the ACMP peripheral register block.

void ACMP_GPIOSetup (ACMP_TypeDef * acmp, uint32_t location, bool enable, bool invert)

Set up GPIO output from ACMP.

Parameters
; ; Argument g
Type Direction Name Description
ACMP_TypeDef [in] acmp A pointer to the ACMP peripheral register block.
uint32_t N/A location The pin location to use. See the data sheet for location to pin
mappings.
bool N/A enable Enable or disable pin output.
bool N/A invert Invert output.
Note

. GPIO must be enabled in the CMU before this function call, i.e.,

CMU_ClockEnable(cmuClock_GPIO, true);

ACMP_Init
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void ACMP_Init (ACMP_TypeDef * acmp, const RCMP_Init_TypeDeq] * init)

Initialize ACMP.

Parameters
Type Direction ﬁrqg#'?ent Description
ACMP_TypeDef * [in] acmp A pointer to the ACMP peripheral register block.
const [in] init A pointer to the initialization structure used to

ACMP_Init_TypeDef] *

configure ACMP.

ACMP_Reset

void ACMP_Reset (ACMP_TypeDef * acmp)

Reset ACMP to the same state that it was in after a hardware reset.

Parameters

Type Direction = Argument Name Description

ACMP_TypeDef * [in] acmp A pointer to the ACMP peripheral register block.
Note

. The GPIO ACMP ROUTE register is NOT reset by this function to allow for centralized setup of this feature.
« The peripheral may be enabled and disabled during reset.

ACMP_IntClear
void ACMP_IntClear (ACMP_TypeDef * acmp, uint32_t flags)

Clear one or more pending ACMP interrupts.

Parameters
Type Direction ﬁggnt:g\ent Description
ACMP_TypeDef [in] acmp A pointer to the ACMP peripheral register block.
uint32_t [in] flags Pending ACMP interrupt source to clear. Use a bitwise logic OR

combination of valid interrupt flags for the ACMP module. The flags
can be, for instance, ACMP_IFC_EDGE or ACMP_IFC_WARMUP.

ACMP_IntDisable
void ACMP_IntDisable (ACMP_TypeDef * acmp, uint32_t flags)

Disable one or more ACMP interrupts.

Parameters
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Type Direction ﬁg%lg‘nent Description
ACMP_TypeDef [in] acmp A pointer to the ACMP peripheral register block.
uint32_t [in] flags ACMP interrupt sources to disable. Use a bitwise logic OR

combination of valid interrupt flags for the ACMP module. The flags
can be, for instance, ACMP_IEN_EDGE or ACMP_IEN_WARMUP.

ACMP_IntEnable
void ACMP_IntEnable (ACMP_TypeDef * acmp, uint32_t flags)

Enable one or more ACMP interrupts.

Parameters
T ; ; Argument -
ype Direction Neene Description
ACMP_TypeDef [in] acmp A pointer to the ACMP peripheral register block.
uint32_t [in] flags ACMP interrupt sources to enable. Use a bitwise logic OR
combination of valid interrupt flags for the ACMP module. The flags
can be, for instance, ACMP_IEN_EDGE or ACMP_IEN_WARMUP.
Note

- Depending on the use, a pending interrupt may already be set prior to enabling the interrupt. Consider using
BECTMP_TntClear(] prior to enabling if a pending interrupt should be ignored.

ACMP_IntGet

uint32_t ACMP_IntGet (ACMP_TypeDef * acmp)

Get pending ACMP interrupt flags.

Parameters

Type Direction  Argument Name Description

ACMP_TypeDef * [in] acmp A pointer to the ACMP peripheral register block.
Note

. This function does not clear event bits.
Returns

« Pending ACMP interrupt sources. A bitwise logic OR combination of valid interrupt flags for the ACMP module.
The pending interrupt sources can be, for instance, ACMP_IF_EDGE or ACMP _IF_WARMUP.

ACMP_IntGetEnabled

uint32_t ACMP_IntGetEnabled (ACMP_TypeDef * acmp)

Get enabled and pending ACMP interrupt flags.

Parameters
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Type Direction = Argument Name Description

ACMP_TypeDef * [in] acmp A pointer to the ACMP peripheral register block.
Useful for handling more interrupt sources in the same interrupt handler.
Note
« This function does not clear interrupt flags.
Returns

. Pending and enabled ACMP interrupt sources. The return value is the bitwise AND combination of
o the OR combination of enabled interrupt sources in ACMPx_IEN_nnn register (ACMPx_IEN_nnn) and
o the OR combination of valid interrupt flags of the ACMP module (ACMPx_IF_nnn).

ACMP_IntSet
void ACMP_IntSet (ACMP_TypeDef * acmp, uint32_t flags)

Set one or more pending ACMP interrupts from software.

Parameters
Type Direction ﬁ;g"l:g\ent Description
ACMP_TypeDef [in] acmp A pointer to the ACMP peripheral register block.
uint32_t [in] flags ACMP interrupt sources to set as pending. Use a bitwise logic OR

combination of valid interrupt flags for the ACMP module. The flags
can be, for instance, ACMP_IFS_EDGE or ACMP_IFS_WARMUP.

Macro Definition Documentation
ACMP_CAPSENSE_INIT_DEFAULT

#define ACMP_CAPSENSE_INIT_DEFAULT

Value:

{ \
false, /* fullBias */ \
false, /* halfBias */ \
0x7, /* biasProg */ \
acmpwWarmTime512, /* 512 cycle warmup to be safe */ \
acmpHysteresisLevels5, \
acmpResistor3, \
false, /* low power reference */ \
0x3D, /* VDD level */ \
true /* Enable after init. */ \

A default configuration for capacitive sense mode initialization.

ACMP_INIT _DEFAULT

#define ACMP_INIT_DEFAULT

Value:

| { \
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false, /* fullBias */ \
false, /* halfBias */ \
0x7, /* biasProg */ \
false, /* No interrupt on falling edge. */ \
false, /* No interrupt on rising edge. */ \
acmpwWarmTime512, /* 512 cycle warmup to be safe */ \
acmpHysteresisLevel5, \
false, /* Disabled emitting inactive value during warmup. */ \
false, /* low power reference */ \
0x3D, /* VDD level */ \
true /* Enable after init. */ \
3

Default configuration for ACMP regular initialization.

Copyright © 2026 Silicon Laboratories. All rights reserved. 12/472



ACMP_Capsenselnit_TypeDef

ACMP_Capsenselnit_TypeDef

&= SILICON LABS

Capsense initialization structure.

Public Attributes

bool Bias
Full-bias current.

bool HIeE
Half-bias current.

uint32_t 8 P O
Bias current.

FCMP _WarmTi WarmTime

e_TypeDef Warmup time, which is measured in HFPERCLK / HFPERCCLK cycles and should be about 10 us in wall clock time.

IACMP _Hystereg steresisLeve
sLevel_TypeDe Hysteresis level.

_Capsen
eReSIStor_T)lsrzj A resistor used in the capacitive sensing circuit.

bool [OWPOWErReTerenceEnableq

Low-power reference enabled.

E

uint32_t ad
VDD reference value.

E

bool ENnaplg
If true, ACMP is enabled after configuration.

Public Attribute Documentation

fullBias
bool ACMP_Capsenselnit_TypeDef::fullBias

Full-bias current.

See the ACMP chapter about bias and response time in the reference manual for details.

halfBias

bool ACMP_Capsenselnit_TypeDef::halfBias

Half-bias current.

See the ACMP chapter about bias and response time in the reference manual for details.

biasProg

uint32_t ACMP_Capsenselnit_TypeDef::biasProg

Copyright © 2026 Silicon Laboratories. All rights reserved.
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Bias current.

See the ACMP chapter about bias and response time in the reference manual for details.

warmTime

ACMP_WarmTime_TypeDef ACMP_Capsenselnit_TypeDef::warmTime

Warmup time, which is measured in HFPERCLK / HFPERCCLK cycles and should be about 10 us in wall clock
time.

hysteresisLevel

ACMP_HysteresisLevel_TypeDef ACMP_Capsenselnit_TypeDef::hysteresisLevel

Hysteresis level.

resistor

ACMP_CapsenseResistor_TypeDef ACMP_Capsenselnit_TypeDef::resistor

A resistor used in the capacitive sensing circuit.

For values see the device data sheet.

lowPowerReferenceEnabled

bool ACMP_Capsenselnit_TypeDef::lowPowerReferenceEnabled

Low-power reference enabled.

This setting, if enabled, reduces the power used by VDD and bandgap references.

vddLevel

uint32_t ACMP_Capsenselnit_TypeDef::vddLevel

VDD reference value.

VDD_SCALED = (VDD * VDDLEVEL) / 63. Valid values are in the 0-63 range.

enable

bool ACMP_Capsenselnit_TypeDef::enable

If true, ACMP is enabled after configuration.
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ACMP initialization structure.

Public Attributes

bool

bool

A \% _drm |
e_TypeDef

[ N _ys ereg
sLevel_TypeDef

uint32_t

bool

Full-bias current.

Half-bias current.

Bias current.

[MterruptonFallingEdgd
Enable setting the interrupt flag on the falling edge.

jnterruptoONRISINGEAJE
Enable setting the interrupt flag on the rising edge.

é

Warmup time, which is measured in HFPERCLK / HFPERCCLK cycles and should be about 10 us in wall clock time.

steresisLeve
Hysteresis level.

V =
Inactive value emitted by ACMP during warmup.

[owPowerReTerenceEnableq

Low power reference enabled.

E

VDD reference value.

If true, ACMP is enabled after configuration.

Public Attribute Documentation

fullBias

bool ACMP_Init_TypeDef::fullBias

Full-bias current.

See the ACMP chapter about bias and response time in the reference manual for details.

halfBias

bool ACMP_Init_TypeDef::halfBias

Half-bias current.

See the ACMP chapter about bias and response time in the reference manual for details.

Copyright © 2026 Silicon Laboratories. All rights reserved.
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uint32_t ACMP_Init_TypeDef::biasProg

Bias current.

See the ACMP chapter about bias and response time in the reference manual for details. Valid values are in
the range 0-7.

interruptOnFallingEdge
| bool ACMP_Init_TypeDef::interruptOnFallingEdge

Enable setting the interrupt flag on the falling edge.

interruptOnRisingEdge
| bool ACMP_Init_TypeDef::interruptOnRisingEdge

Enable setting the interrupt flag on the rising edge.

warmTime

ACMP_WarmTime_TypeDef ACMP_Init_TypeDef::warmTime

Warmup time, which is measured in HFPERCLK / HFPERCCLK cycles and should be about 10 us in wall clock
time.

hysteresisLevel

ACMP_HysteresisLevel_TypeDef ACMP_Init_TypeDef::hysteresisLevel

Hysteresis level.

inactivevalue

| bool ACMP_Init_TypeDef::inactivevalue

Inactive value emitted by ACMP during warmup.

lowPowerReferenceEnabled

| bool ACMP_Init_TypeDef::lowPowerReferenceEnabled

Low power reference enabled.

This setting, if enabled, reduces the power used by the VDD and bandgap references.
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vddLevel

uint32_t ACMP_Init_TypeDef::vddLevel

VDD reference value.

VDD_SCALED = VDD * VDDLEVEL * 50 mV/3.8 V. Valid values are in the 0-63 range.
enable

bool ACMP_Init_TypeDef::enable

If true, ACMP is enabled after configuration.
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ADC - Analog to Digital Converter

ADC - Analog to Digital Converter

Analog to Digital Converter (ADC) Peripheral API.

This module contains functions to control the ADC peripheral of Silicon Labs 32-bit MCUs and SoCs. The ADC
is used to convert analog signals into a digital representation.

Modules

BDCT_Tnit_TypeDeq

AD o peb

nicscan_lypebe

BEDC_TnitSingle_TypeDet]

Enumerations

enum BDC_Acqlime_TypeDeq {

adcAcqTimel = _ADC_SINGLECTRL_AT_1CYCLE
adcAcqTime2 = _ADC_SINGLECTRL_AT _2CYCLES
adcAcqTime4 = _ADC_SINGLECTRL_AT_4CYCLES
adcAcqTime8 = _ADC_SINGLECTRL_AT_8CYCLES
adcAcqTimel16 = _ADC_SINGLECTRL_AT_16CYCLES
adcAcqTime32 = _ADC_SINGLECTRL_AT_32CYCLES
adcAcqTimeé4 = _ADC_SINGLECTRL_AT_64CYCLES
adcAcqTimel128 = _ADC_SINGLECTRL_AT_128CYCLES
adcAcqTime256 = _ADC_SINGLECTRL_AT_256CYCLES

}

Acquisition time (in ADC clock cycles).

enum  [ADC_LPFiter_TypeDei {

adcLPFilterBypass = _ADC_CTRL_LPFMODE_BYPASS
adcLPFilterRC = _ADC_CTRL_LPFMODE_RCFILT
adcLPFilterDeCap = _ADC_CTRL_LPFMODE_DECAP

}

Lowpass filter mode.

enum BDCT_OvsRateSel_TypeDet] {

adcOvsRateSel2 = _ADC_CTRL_OVSRSEL_X2
adcOvsRateSel4 = _ADC_CTRL_OVSRSEL_X4
adcOvsRateSel8 = _ADC_CTRL_OVSRSEL_X8
adcOvsRateSel16 = _ADC_CTRL_OVSRSEL_X16
adcOvsRateSel32 = _ADC_CTRL_OVSRSEL_X32
adcOvsRateSel64 = _ADC_CTRL_OVSRSEL_X64
adcOvsRateSel128 = _ADC_CTRL_OVSRSEL_X128
adcOvsRateSel256 = _ADC_CTRL_OVSRSEL_X256
adcOvsRateSel512 = _ADC_CTRL_OVSRSEL_X512
adcOvsRateSel1024 = _ADC_CTRL_OVSRSEL_X1024
adcOvsRateSel2048 = _ADC_CTRL_OVSRSEL_X2048
adcOvsRateSel4096 = _ADC_CTRL_OVSRSEL_X4096

}

Oversample rate select.
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enum

enum

enum

enum

enum

BEDC_PRSSEL_TypeDef {

adcPRSSELChO = _ADC_SINGLECTRL_PRSSEL_PRSCHO
adcPRSSELCh1 = _ADC_SINGLECTRL_PRSSEL_PRSCH]1
adcPRSSELCh2 = _ADC_SINGLECTRL_PRSSEL_PRSCH2

adcPRSSELCh3 = _ADC_SINGLECTRL_PRSSEL_PRSCH3
adcPRSSELCh4 = _ADC_SINGLECTRL_PRSSEL_PRSCH4
adcPRSSELCh5 = _ADC_SINGLECTRL_PRSSEL_PRSCH5
adcPRSSELCh6 = _ADC_SINGLECTRL_PRSSEL_PRSCH6
adcPRSSELCh7 = _ADC_SINGLECTRL_PRSSEL_PRSCH7
adcPRSSELCh8 = _ADC_SINGLECTRL_PRSSEL_PRSCHS8
adcPRSSELCh9 = _ADC_SINGLECTRL_PRSSEL_PRSCH9

adcPRSSELCh10 = _ADC_SINGLECTRL_PRSSEL_PRSCH10
adcPRSSELCh11 = _ADC_SINGLECTRL_PRSSEL_PRSCHT11

}

Peripheral Reflex System signal used to trigger a single sample.

ADC_Ret_TypeDed {

adcRef1vV25 = _ADC_SINGLECTRL_REF_1V25
adcRef2V5 = _ADC_SINGLECTRL_REF_2V5
adcRefVDD = _ADC_SINGLECTRL_REF_VDD
adcRef5VDIFF = _ADC_SINGLECTRL_REF_5VDIFF
adcRefExtSingle = _ADC_SINGLECTRL_REF_EXTSINGLE
adcRef2xExtDiff = _ADC_SINGLECTRL_REF_2XEXTDIFF
adcRef2xVDD = _ADC_SINGLECTRL_REF_2XVDD

}

Single and scan mode voltage references.

BDC_Res_TypeDet] {

adcRes12Bit = _ADC_SINGLECTRL_RES_12BIT
adcRes8Bit = _ADC_SINGLECTRL_RES_8BIT
adcRes6Bit = _ADC_SINGLECTRL_RES_6BIT
adcResOVS = _ADC_SINGLECTRL_RES_OVS

}

Sample resolution.

ADCT_Singlelnput_TypeDet {

adcSinglelnputChO = _ADC_SINGLECTRL_INPUTSEL_CHO
adcsSinglelnputCh1 = _ADC_SINGLECTRL_INPUTSEL_CH1

adcSinglelnputCh2 = _ADC_SINGLECTRL_INPUTSEL_CH2
adcSinglelnputCh3 = _ADC_SINGLECTRL_INPUTSEL_CH3
adcSinglelnputCh4 = _ADC_SINGLECTRL_INPUTSEL_CH4

adcSinglelnputCh5 = _ADC_SINGLECTRL_INPUTSEL_CHS5
adcSinglelnputChé = _ADC_SINGLECTRL_INPUTSEL_CH6
adcSinglelnputCh7 = _ADC_SINGLECTRL_INPUTSEL_CH7
adcSinglelnputTemp = _ADC_SINGLECTRL_INPUTSEL_TEMP
adcSinglelnputVDDDiv3 = _ADC_SINGLECTRL_INPUTSEL_VDDDIV3
adcSinglelnputVDD = _ADC_SINGLECTRL_INPUTSEL_VDD
adcSinglelnputVSS = _ADC_SINGLECTRL_INPUTSEL_VSS
adcSinglelnputVrefDiv2 = _ADC_SINGLECTRL_INPUTSEL_VREFDIV2
adcSinglelnputDACOuUtO = _ADC_SINGLECTRL_INPUTSEL_DACOOUTO
adcSinglelnputDACOut1 = _ADC_SINGLECTRL_INPUTSEL_DACOOUT1
adcSinglelnputATEST = 15

adcSinglelnputChOCh1 = _ADC_SINGLECTRL_INPUTSEL_CHOCH1
adcSinglelnputCh2Ch3 = _ADC_SINGLECTRL_INPUTSEL_CH2CH3
adcSinglelnputCh4Ch5 = _ADC_SINGLECTRL_INPUTSEL_CH4CH5
adcSinglelnputCh6Ch7 = _ADC_SINGLECTRL_INPUTSEL_CH6CH7
adcSinglelnputDiffO = 4

}

Single sample input selection.

[ADC_Start_TypeDeT {

adcStartSingle = ADC_CMD_SINGLESTART
adcStartScan = ADC_CMD_SCANSTART
adcStartScanAndSingle = ADC_CMD_SCANSTART | ADC_CMD_SINGLESTART

}

ADC start command.
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enum

Functions
void
void
void

uint8_t
void
uint8_t
uint32_t
uint32_t
uint32_t
uint32_t
void
void
void
uint32_t
uint32_t
void

void

Macros

ADCT_Warmup_TypeDeq {

adcWarmupNormal = _ADC_CTRL_WARMUPMODE_NORMAL
adcWarmupFastBG = _ADC_CTRL_WARMUPMODE_FASTBG

&= SILICON LABS

adcWarmupKeepScanRefWarm = _ADC_CTRL_WARMUPMODE_KEEPSCANREFWARM

adcWarmupKeepADCWarm = _ADC_CTRL_WARMUPMODE_KEEPADCWARM

}

Warm-up mode.

BDT_Tni{(ADC_TypeDef *adc, const ADC_Init_TypeDef *init)
Initialize ADC.

DT _Tnitscan(ADC _TypeDef *adc, const ADC _InitScan_TypeDef *init)

Initialize the ADC scan sequence.

DT _TnitSinglg(ADC _TypeDef *adc, const ADC_InitSingle_TypeDef *init)

Initialize the single ADC sample conversion.

ADC_PrescaleCald(uint32_t adcFreq, uint32_t hfperFreq)
Calculate the prescaler value used to determine the ADC clock.

[EDT_Reseq(ADC_TypeDef *adc)
Reset ADC to a state that it was in after a hardware reset.

ADT_TimebaseCald(uint32_t hfperFreq)

Calculate a timebase value to get a timebase providing at least 1us.

EDT_DatasingleGey(ADC _TypeDef *adc)

Get a single conversion result.

[ADCT_DatasinglePeel(ADC _TypeDef *adc)

Peek single conversion result.

BDT_DataScanGey(ADC _TypeDef *adc)

Get a scan result.

EDC_DataScanPesk(ADC _TypeDef *adc)

Peek scan result.

[ADCT_TntClean(ADC_TypeDef *adc, uint32_t flags)
Clear one or more pending ADC interrupts.

EDT _TntDisablg(ADC_TypeDef *adc, uint32_t flags)

Disable one or more ADC interrupts.

ADT_TntEnabld(ADC _TypeDef *adc, uint32_t flags)
Enable one or more ADC interrupts.

ADCT_TNtGeY(ADC_TypeDef *adc)
Get pending ADC interrupt flags.

BDCT_IntGetEnabled(ADC _TypeDef *adc)
Get enabled and pending ADC interrupt flags.

ADT_IntSef(ADC _TypeDef *adc, uint32_t flags)
Set one or more pending ADC interrupts from software.

EDC_Starg(ADC_TypeDef *adc, ADC_Start_TypeDef cmd)
Start scan sequence and/or single conversion.
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#define DT _INIT_DEFAULT undefined

Default configuration for ADC initialization structure.

#define ADC _INITSCAN_DEFAUL] undefined

Default configuration for ADC scan initialization structure.

#define ADT_INITSINGLE_DEFAULT undefined

Default configuration for ADC single conversion initialization structure.

Enumeration Documentation

ADC_AcqTime_TypeDef
ADC_AcqTime_TypeDef

Acquisition time (in ADC clock cycles).

Enumerator
adcAcqTimel 1 clock cycle.
adcAcqTime2 2 clock cycles.
adcAcqTime4 4 clock cycles.
adcAcqTime8 8 clock cycles.
adcAcqTime16 16 clock cycles.
adcAcqTime32 32 clock cycles.
adcAcqTime64 64 clock cycles.
adcAcqTime128 128 clock cycles.
adcAcqTime256 256 clock cycles.

ADC_LPFilter_TypeDef
ADC_LPFilter_TypeDef
Lowpass filter mode.

Enumerator
adcLPFilterBypass No filter or decoupling capacitor.
adcLPFilterRC On-chip RC filter.
adcLPFilterDeCap On-chip decoupling capacitor.

ADC _OvsRateSel_TypeDef
ADC_OvsRateSel_TypeDef
Oversample rate select.

Enumerator
adcOvsRateSel2 2 samples per conversion result.
adcOvsRateSel4 4 samples per conversion result.
adcOvsRateSel8 8 samples per conversion result.
adcOvsRateSel16 16 samples per conversion result.
adcOvsRateSel32 32 samples per conversion result.
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adcOvsRateSel64
adcOvsRateSel128
adcOvsRateSel256
adcOvsRateSel512
adcOvsRateSel1024
adcOvsRateSel2048
adcOvsRateSel4096

ADC _PRSSEL_TypeDef

ADC_PRSSEL_TypeDef

64 samples per conversion result.
128 samples per conversion result.
256 samples per conversion result.
512 samples per conversion result.
1024 samples per conversion result.
2048 samples per conversion result.

4096 samples per conversion result.

Peripheral Reflex System signal used to trigger a single sample.

adcPRSSELChO
adcPRSSELCh1
adcPRSSELCh2
adcPRSSELCh3
adcPRSSELCh4
adcPRSSELChS
adcPRSSELCh6
adcPRSSELCh7
adcPRSSELCh8
adcPRSSELCh9
adcPRSSELCh10
adcPRSSELCh11

ADC_Ref_TypeDef

ADC_Ref_TypeDef

Enumerator
PRS channel 0.

PRS channel 1.

PRS channel 2.
PRS channel 3.
PRS channel 4.
PRS channel 5.
PRS channel 6.
PRS channel 7.

PRS channel 8.
PRS channel 9.

PRS channel 10.
PRS channel 11.

Single and scan mode voltage references.

&= SILICON LABS

Using unshifted enumerations and or in ADC_CTRLX_VREFSEL_REG to select the extension register
CTRLX_VREFSEL. ADC Reference

adcRef1vV25
adcRef2V5
adcRefVDD
adcRef5VDIFF
adcRefExtSingle
adcRef2xExtDiff
adcRef2xVDD

Enumerator
Internal 1.25 V reference.

Internal 2.5 V reference.

Buffered VDD.

Internal differential 5 V reference.

Single-ended external reference from pin 6.
Differential external reference from pin 6 and 7.

Unbuffered 2xVDD.
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ADC _Res_TypeDef
ADC_Res_TypeDef
Sample resolution.

adcRes12Bit
adcRes8Bit
adcRes6Bit
adcResOVS

ADC_Singlelnput_TypeDef

ADC_Singlelnput_TypeDef

Single sample input selection.

adcsSinglelnputChO
adcSinglelnputCh1
adcSinglelnputCh2
adcSinglelnputCh3
adcSinglelnputCh4
adcsSinglelnputCh5
adcSinglelnputChé
adcsSinglelnputCh7
adcSinglelnputTemp
adcSinglelnputvVDDDiv3
adcSinglelnputvVDD
adcSinglelnputVss
adcSinglelnputVrefDiv2
adcSinglelnputDACOuUtO
adcSinglelnputDACOut1
adcSinglelnputATEST
adcSinglelnputChOCh1
adcSinglelnputCh2Ch3
adcSinglelnputCh4Ch5
adcsSinglelnputCh6Ch7
adcSinglelnputDiffo

ADC_Start_TypeDef
ADC_Start_TypeDef

ADC start command.

Enumerator
12 bit sampling.

8 bit sampling.
6 bit sampling.

Oversampling.

Enumerator
Channel 0.

Channel 1.

Channel 2.

Channel 3.

Channel 4.

Channel 5.

Channel 6.

Channel 7.

Temperature reference.
VDD divided by 3.

VDD.

VSS.

Vref divided by 2.

DAC output O.

DAC output 1.

ATEST.

Positive ChO, negative Ch1.
Positive Ch2, negative Ch3.
Positive Ch4, negative Ch5.
Positive Ché, negative Ch7.
Differential O.
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Enumerator
adcstartsingle Start a single conversion.

adcStartScan Start a scan sequence.

adcStartScanAndsingle start a scan sequence and single conversion, typically used when tailgating a
single conversion after a scan sequence.

ADC_Warmup_TypeDef
ADC_Warmup_TypeDef

Warm-up mode.

Enumerator
adcWarmupNormal ADC shutdown after each conversion.
adcWarmupFastBG Do not warm up bandgap references.

adcWarmupKeepScanRefWarm Reference selected for scan mode kept warm.

adcWarmupkKeepADCWarm ADC and reference selected for scan mode kept at warmup allowing
continuous conversion.

Function Documentation
ADC _Init

void ADC_Init (ADC_TypeDef * adc, const [EDC_Init_TypeDei * init)

Initialize ADC.

Parameters
Type Direction Argument Name Description
ADC_TypeDef * [in] adc A pointer to the ADC peripheral register block.
const BDC_Tnit_TypeDeq *  [in] init A pointer to the ADC initialization structure.

Initializes common parts for both single conversion and scan sequence. In addition, single and/or scan control
configuration must be done. See BDC_Initsingle(] and EDC_Initscan(] respectively. For ADC architectures with
the ADCn->SCANINPUTSEL register, use ADC_ScanSingleEndedinputAdd() to configure single-ended scan
inputs or ADC_ScanbDifferentialinputAdd() to configure differential scan inputs. ADC_ScaninputClear() is also
provided for applications that need to update the input configuration.

Note

« This function will stop any ongoing conversion.

ADC _InitScan

void ADC_InitScan (ADC_TypeDef * adc, const EDC_Initscan_TypeDeq * init)

Initialize the ADC scan sequence.

Parameters
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Type Direction Argument Name Description

ADC_TypeDef * [in] adc A pointer to the ADC peripheral register block.

const ADC_Tnitscan_TypeDeq *  [in] init A pointer to the ADC initialization structure.
See for starting a scan sequence.

When selecting an external reference, the gain and offset calibration must be set explicitly (CAL register). For
other references, the calibration is updated with values defined during manufacturing. For ADC architectures
with the ADCn->SCANINPUTSEL register, use ADC_ScanSingleEndedinputAdd() to configure single-ended scan

inputs or ADC_ScanDifferentiallnputAdd() to configure differential scan inputs. ADC_ScaninputClear() is also

provided for applications that need to update the input configuration.

Note

« This function will stop any ongoing scan sequence.

ADC_InitSingle

void ADC _InitSingle (ADC_TypeDef * adc, const BDC_Initsingle_TypeDet] * init)

Initialize the single ADC sample conversion.

Parameters
Type Direction Argument Name Description
ADC_TypeDef * [in] ade A pointer to the ADC peripheral register block.
const BDC_TNitSingle_TypeDet *  [in] init A pointer to the ADC initialization structure.
See for starting a single conversion.

When selecting an external reference, the gain and offset calibration must be set explicitly (CAL register). For
other references, the calibration is updated with values defined during manufacturing.

Note
« This function will stop any ongoing single conversion.

ADC_PrescaleCalc

uint8_t ADC_PrescaleCalc (uint32_t adcFreq, uint32_t hfperFreq)

Calculate the prescaler value used to determine the ADC clock.

Parameters
T ; ; Argument oo
ype Direction NeEne Description
uint32_t [in] adcFreq  ADC frequency wanted. The frequency will automatically be adjusted to a
valid range according to the reference manual.
uint32_t [in] hfperFreq Frequency in Hz of reference HFPER/HFPERC clock. Set to O to use currently

defined HFPER/HFPERC clock setting.

The ADC clock is given by: (HFPERCLK or HFPERCCLK) / (prescale + 1).
Note

« The return value is clamped to the maximum prescaler value that the hardware supports.
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Returns

« A prescadler value to use for ADC in order to achieve a clock value <= adcFreq .

ADC_Reset
void ADC_Reset (ADC_TypeDef * adc)

Reset ADC to a state that it was in after a hardware reset.

Parameters

Type Direction Argument Name Description

ADC_TypeDef * [in] adc A pointer to ADC peripheral register block.
Note

« The ROUTE register is NOT reset by this function to allow a centralized setup of this feature.

ADC_TimebaseCalc
uint8_t ADC_TimebaseCalc (uint32_t hfperFreq)

Calculate a timebase value to get a timebase providing at least 1 us.

Parameters
T - : Argument Aard
ype Direction Neine Description
uint32_t [in] hfperFreq Frequency in Hz of the reference HFPER/HFPERC clock. Set to O to use
currently defined HFPER/HFPERC clock setting.
Returns

- A timebase value to use for ADC to achieve at least 1 us.

ADC_DataSingleGet
uint32_t ADC_DataSingleGet (ADC_TypeDef * adc)

Get a single conversion result.

Parameters

Type Direction Argument Name Description

ADC_TypeDef * [in] adc A pointer to the ADC peripheral register block.
Note

« Check data valid flag before calling this function.
Returns

« Single conversion data.

ADC _DataSinglePeek
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uint32_t ADC_DataSinglePeek (ADC_TypeDef * adc)

Peek single conversion result.

Parameters

Type Direction Argument Name Description

ADC_TypeDef * [in] adc A pointer to the ADC peripheral register block.
Note

« Check data valid flag before calling this function.
Returns
« Single conversion data.
ADC_DataScanGet
uint32_t ADC_DataScanGet (ADC_TypeDef * adc)

Get a scan result.

Parameters

Type Direction = Argument Name Description

ADC_TypeDef * [in] adc A pointer to the ADC peripheral register block.
Note

. Check data valid flag before calling this function.
Returns
- Scan conversion data.

ADC _DataScanPeek

uint32_t ADC_DataScanPeek (ADC_TypeDef * adc)

Peek scan result.

Parameters

Type Direction Argument Name Description

ADC_TypeDef * [in] ade A pointer to the ADC peripheral register block.
Note

« Check data valid flag before calling this function.
Returns

. Scan conversion data.

ADC_IntClear
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void ADC_IntClear (ADC_TypeDef * adc, uint32_t flags)

Clear one or more pending ADC interrupts.

Parameters

Type Direction ﬁgglﬁénent Description

ADC_TypeDef [in] adc A pointer to the ADC peripheral register block.

uint32_t [in] flags Pending ADC interrupt source to clear. Use a bitwise logic OR

combination of valid interrupt flags for the ADC module (ADC_IF_nnn).

ADC_IntDisable
void ADC_IntDisable (ADC_TypeDef * adc, uint32_t flags)

Disable one or more ADC interrupts.

Parameters
Type Direction ﬁg%t:gient Description
ADC_TypeDef [in] adc A pointer to the ADC peripheral register block.
uint32_t [in] flags ADC interrupt sources to disable. Use a bitwise logic OR combination

of valid interrupt flags for the ADC module (ADC_IF_nnn).

ADC_IntEnable
void ADC_IntEnable (ADC_TypeDef * adc, uint32_t flags)

Enable one or more ADC interrupts.

Parameters
T ; ; Argument o
ype Direction Nome Description
ADC_TypeDef [in] adc A pointer to the ADC peripheral register block.
uint32_t [in] flags ADC interrupt sources to enable. Use a bitwise logic OR combination
of valid interrupt flags for the ADC module (ADC_IF_nnn).
Note

. Depending on use, a pending interrupt may already be set prior to enabling the interrupt. Consider using
prior to enabling if the pending interrupt should be ignored.

ADC_IntGet
uint32_t ADC_IntGet (ADC_TypeDef * adc)

Get pending ADC interrupt flags.

Parameters
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Type Direction Argument Name Description
ADC_TypeDef * [in] adc A pointer to the ADC peripheral register block.
Note

. This function does not clear event bits.
Returns

. ADC interrupt sources pending. A bitwise logic OR combination of valid interrupt flags for the ADC module
(ADC_IF_nnn).

ADC_IntGetEnabled
uint32_t ADC_IntGetEnabled (ADC_TypeDef * adc)

Get enabled and pending ADC interrupt flags.

Parameters
Type Direction Argument Name Description
ADC_TypeDef * [in] adc A pointer to the ADC peripheral register block.

Useful for handling more interrupt sources in the same interrupt handler.
Note

« This function does not clear interrupt flags.

Returns

- Pending and enabled ADC interrupt sources. The return value is the bitwise AND combination of
o the OR combination of enabled interrupt sources in ADCx_IEN_nnn register (ADCx_IEN_nnn) and
o the OR combination of valid interrupt flags of the ADC module (ADCx_IF_nnn).

ADC_IntSet

void ADC_IntSet (ADC_TypeDef * adc, uint32_t flags)

Set one or more pending ADC interrupts from software.

Parameters
T . . Argument -
ype Direction Name Description
ADC_TypeDef [in] adc A pointer to the ADC peripheral register block.
uint32_t [in] flags ADC interrupt sources to set to pending. Use a bitwise logic OR
combination of valid interrupt flags for the ADC module (ADC_IF_nnn).
ADC_Start

void ADC_Start (ADC_TypeDef * adc, BDC_Start_TypeDei cmd)

Start scan sequence and/or single conversion.

Parameters
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Type Direction Argument Nome Description
ADC_TypeDef * [in] adc A pointer to the ADC peripheral register block.
BDC_Start_TypeDeq  [in] cmd A command indicating which type of sampling to start.

Macro Definition Documentation

ADC_INIT_DEFAULT

#define ADC_INIT_DEFAULT

Value:

{ \
adcOvsRateSel2, /* 2x oversampling (if enabled). */ \
adcLPFilterBypass, /* No input filter selected. */ \
adcwWarmupNormal, /* ADC shutdown after each conversion. */ \
_ADC_CTRL_TIMEBASE_DEFAULT, /* Use hardware default value. */ \
_ADC_CTRL_PRESC_DEFAULT, /* Use hardware default value. */ \
false /* Do not use tailgate. */ \

3

Default configuration for ADC initialization structure.
ADC_INITSCAN_DEFAULT

#define ADC_INITSCAN_DEFAULT
Value:

{ \
adcPRSSELCho, /* PRS chO (if enabled). */ \
adcAcqTimel, /* 1 ADC_CLK cycle acquisition time. */ \
adcRef1v25, /* 1.25 V internal reference. */ \
adcRes12Bit, /* 12 bit resolution. */ \
0, /* No input selected. */ \
false, /* Single-ended input. */ \
false, /* PRS disabled. */ \
false, /* Right adjust. */ \
false, /* Deactivate conversion after one scan sequence. */ \

3

Default configuration for ADC scan initialization structure.
#define ADC_INITSINGLE_DEFAULT
Value:

{ \
adcPRSSELChO, /* PRS che (if enabled). */ \
adcAcqTimel, /* 1 ADC_CLK cycle acquisition time. */ \
adcRef1V25, /* 1.25 V internal reference. */ \
adcRes12Bit, /* 12 bit resolution. */ \
adcSingleInpCho, /* CHO input selected. */ \
false, /* Single-ended input. */ \
false, /* PRS disabled. */ \
false, /* Right adjust. */ \
false /* Deactivate conversion after one scan sequence. */ \

}

Default configuration for ADC single conversion initialization structure.
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ADC_Init_TypeDef
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ADC initialization structure, common for single conversion and scan sequence.

Public Attributes

[ADC _OVSRatey
el TypeDef

IADC _LPFIlter_
peDef]

ADC _ qrmup_
peDef

uint8_t

uint8_t

poVSRatesel
Oversampling rate select.

v

Lowpass or decoupling capacitor filter.

warmUpModg
ADC Warm-up mode.

Timebase for ADC warm up.

Clock division factor N, ADC clock = (HFPERCLK or HFPERCCLK) / (N + 1).

Enable/disable conversion tailgating.

Public Attribute Documentation

ovsRateSel

ADC_OvsRateSel_TypeDef ADC_Init_TypeDef::ovsRateSel

Oversampling rate select.

To have any effect, oversampling must be enabled for single/scan mode.

IpfMode

ADC_LPFilter_TypeDef ADC_Init_TypeDef::IpfMode

Lowpass or decoupling capacitor filter.

warmUpMode

ADC_Warmup_TypeDef ADC_Init_TypeDef::warmUpMode

ADC Warm-up mode.

timebase

| uint8_t ADC_Init_TypeDef::timebase

Timebase for ADC warm up.
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Select N to give (N+1) HFPERCLK / HFPERCCLK cycles. (Additional delay is added for bandgap references. See
the reference manual for more information.) Normally, N should be selected so that the timebase is at least 1

us. See DT _TimebaseCalc(] to obtain a suggested timebase of, at least, 1 us.

prescale
| uint8_t ADC_Init_TypeDef::prescale

Clock division factor N, ADC clock = (HFPERCLK or HFPERCCLK) / (N + 1).

tailgate
| bool ADC _Init_TypeDef::tailgate

Enable/disable conversion tailgating.

Copyright © 2026 Silicon Laboratories. All rights reserved. 34/472



ADC _InitScaninput_TypeDef &= SILICON LABS

ADC _InitScanlnput_TypeDef

Scan input configuration.

Public Attributes

uint32_t scaninputsel
Input range select to be applied to ADC_SCANINPUTSEL.

uint32_t SCaninputEn
Input enable mask.

uint32_t scaniNegsel
Alternative negative input.

Public Attribute Documentation

scaninputSel

uint32_t ADC_InitScaninput_TypeDef::scaninputSel

Input range select to be applied to ADC_SCANINPUTSEL.

scanlnputEn

uint32_t ADC_InitScaninput_TypeDef::scaninputEn

Input enable mask.

scanNegSel

uint32_t ADC_InitScaninput_TypeDef::scanNegSel

Alternative negative input.
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ADC_InitScan_TypeDef
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Scan sequence initialization structure.

Public Attributes

TAYD) DR

ADC_AcqTime_

bool

bool

bool

Peripheral reflex system trigger selection.

Acquisition time (in ADC clock cycles).

ererencs

Sample reference selection.

E

Sample resolution.

TATeINL |

can input selection.

Slidi

elect if single-ended or differential input.

(2]

[

Peripheral reflex system trigger enable.

Select if left adjustment should be done.

rea

Select if continuous conversion until explicit stop.

Public Attribute Documentation

prsSel

ADC_PRSSEL_TypeDef ADC_InitScan_TypeDef::prsSel

Peripheral reflex system trigger selection.

Only applicable if prsenable is enabled.

acqTime

ADC _AcqTime_TypeDef ADC_InitScan_TypeDef::acqTime

Acquisition time (in ADC clock cycles).

reference

ADC _Ref_TypeDef ADC_InitScan_TypeDef::reference

Sample reference selection.

Note that, for external references, the ADC calibration register must be set explicitly.
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resolution

ADC_Res_TypeDef ADC_InitScan_TypeDef::resolution

Sample resolution.

input
| uint32_t ADC_InitScan_TypeDef::input

Scan input selection.

If single ended ( diff is false), use logical combination of ADC_SCANCTRL_INPUTMASK_CHx defines. If
differential input ( diff is true), use logical combination of ADC_SCANCTRL_INPUTMASK _CHxCHy defines.
(Notice underscore prefix for defines used.)

diff
| bool ADC _InitScan_TypeDef::diff

Select if single-ended or differential input.

prsEnable
| bool ADC_InitScan_TypeDef::prsEnable

Peripheral reflex system trigger enable.

leftAdjust
| bool ADC_InitScan_TypeDef::leftAdjust

Select if left adjustment should be done.

rep
| bool ADC_InitScan_TypeDef::rep

Select if continuous conversion until explicit stop.
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ADC_InitSingle_TypeDef

Single conversion initialization structure.

Public Attributes

& Peripheral reflex system trigger selection.
ADC_ACHTIME.
peDe Acquisition time (in ADC clock cycles).

RDC_ReT_Typ4g eferencd
De Sample reference selection.

FDC-Res_Type

€ Sample resolution.
ADC_Shglepy  [RB0Y
t_TypeDe Sample input selection, use single-ended or differential input according to setting of diff .

bool | Sl
Select if single-ended or differential input.

bool
Peripheral reflex system trigger enable.

bool

Select if left adjustment should be done.

bool ea

Select if continuous conversion until explicit stop.

Public Attribute Documentation

prsSel

ADC_PRSSEL_TypeDef ADC_InitSingle_TypeDef::prsSel

Peripheral reflex system trigger selection.

Only applicable if prsenable is enabled.

acqTime

ADC _AcqTime_TypeDef ADC_InitSingle_TypeDef::acqTime

Acquisition time (in ADC clock cycles).

reference

ADC_Ref_TypeDef ADC_InitSingle_TypeDef::reference

Sample reference selection.

Note that, for external references, the ADC calibration register must be set explicitly.
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resolution

ADC _Res_TypeDef ADC_InitSingle_TypeDef::resolution

Sample resolution.

input

ADC_Singlelnput_TypeDef ADC_InitSingle_TypeDef::input

Sample input selection, use single-ended or differential input according to setting of diff.

diff
| bool ADC_InitSingle_TypeDef::diff

Select if single-ended or differential input.

prsEnable
| bool ADC_InitSingle_TypeDef::prsEnable

Peripheral reflex system trigger enable.

leftAdjust
| bool ADC _InitSingle_TypeDef::leftAdjust

Select if left adjustment should be done.

rep
| bool ADC_InitSingle_TypeDef::rep

Select if continuous conversion until explicit stop.
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AES - AES Accelerator

AES - AES Accelerator

Advanced Encryption Standard Accelerator (AES) Peripheral API.
This module contains functions to control the AES peripheral of Silicon Labs 32-bit MCUs and SoCs.

The AES peripheral supports AES block cipher encryption and decryption with 128 bit and 256 bit keys. The
following block cipher modes are supported:

« CBC - Cipher Block Chaining mode
. CFB - Cipher Feedback mode

« CTR - Counter mode

. ECB - Electronic Code Book mode
. OFB - Output Feedback mode

The following input/output notations should be noted:

- Input/output data (plaintext, ciphertext, key, and so on) are treated as byte arrays, starting with the most
significant byte, i.e., 32 bytes of plaintext (BO...B31) is located in memory in the same order, with BO at the
lower address and B31 at the higher address.

- Byte arrays must always be a multiple of AES block size, i.e., a multiple of 16. Padding, if required, is done at
the end of the byte array.

- Byte arrays should be word (32 bit) aligned for performance considerations, since the array is accessed with a
32 bit access type. Cortex-M supports unaligned accesses with a performance penalty.

. It is possible to specify the same output buffer as an input buffer as long as they point to the same address.
In that case, the provided input buffer is replaced with the encrypted/decrypted output. Notice that buffers
must be exactly overlapping. If partly overlapping, the behavior is undefined.

Use a cipher mode according to its requirements to avoid breaking security. See a specific cipher mode
theory for details.

References:

« Wikipedia - Cipher modes, hpttp:/7Ten.wikipedid.org/wiKi/Cipher_modeg

- Recommendation for Block Cipher Modes of Operation, NIST Special Publication 800-38A, 2001 Edition,
p:IIcsrc.nist.gov/publications/nistpubs —384/sp -3840.p

The following example shows how to perform an AES-128 CBC encryption:

Enable clocks:

/* AES is a HFCORECLK peripheral */
CMU_ClockEnable(cmuClock_AES, true);

Execute AES-128 CBC encryption:
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(iv) of 16 bytes.

Typedefs

typedef void(*

Functions

void
void
void
void
void
void

void
void
void
void

void
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/* Encrypt a plaintext message (64 bytes) using the AES CBC block cipher mode with a 128 bits key and initial vector

*/

const uint8_t plaintext[64] = { 0x6B, 0xCl, OxBE, OxE2, Ox2E, 0x40, Ox9F, 0x96,

OXE9, Ox3D, OX7E, Ox11, Ox73, 0x93, 0x17, Ox2A,
OXAE, 0Ox2D, Ox8A, 0x57, Ox1E, 0x03, OxAC, 0x9C,
OX9E, OxB7, Ox6F, OXAC, 0x45, OxAF, Ox8E, 0x51,
0x30, OxC8, Ox1C, 0x46, OxA3, 0x5C, OxE4, 0x11,
OXE5, OxFB, OxC1, 0x19, 0x1A, Ox0A, 0x52, OXEF,
OXF6, Ox9F, 0x24, 0x45, OxDF, Ox4F, 0x9B, 0x17,
OXAD, Ox2B, 0x41, Ox7B, OXE6, 0x6C, 0x37, 0x10 };

const uint8_t key[16] = { Ox2B, Ox7E, 0x15, 0x16, 0x28, OXAE, 0xD2, OxA6,

OXAB, OXxF7, 0x15, 0x88, 0x09, OXCF, Ox4F, Ox3C };

const uint8_t iv[16] = { 0x00, 0x01, 0x02, 0x03, 0x04, OXxO05, Ox06, 0x07,

0x08, 0x09, Ox0A, 0x0B, O0xOC, 0x0D, OXOE, OXOF };

uint8_t ciphertext[64]; /* Output buffer for encrypted data (ciphertext). */
AES_CBC128(ciphertext, plaintext, 64, key, iv, true); /* true means encrypt. */

BES_CUtrruncPtr_lypeDeT)(uint8_t *ctr)

An AES counter modification function pointer.

EEP‘CIE(uintS_t *out, const uint8_t *in, unsigned int len, const uint8_t *key, const uint8_t
*lv, bool encrypt)
Cipher-block chaining (CBC) cipher mode encryption/decryption, 128 bit key.

E_E%@(uints_t *out, const uint8_t *in, unsigned int len, const uint8_t *key, const uint8_t
*lv, bool encrypt)
Cipher-block chaining (CBC) cipher mode encryption/decryption, 256 bit key.

@F@(uint&t *out, const uint8_t *in, unsigned int len, const uint8_t *key, const uint8_t
*1v, bool encrypt)
Cipher feedback (CFB) cipher mode encryption/decryption, 128 bit key.

E_E?@(uints_t *out, const uint8_t *in, unsigned int len, const uint8_t *key, const uint8_t
*lv, bool encrypt)
Cipher feedback (CFB) cipher mode encryption/decryption, 256 bit key.

BES_CTRTZg(uint8_t *out, const uint8_t *in, unsigned int len, const uint8_t *key, uint8_t *ctr,
AES_CtrFuncPtr_TypeDef ctrFunc)

Counter (CTR) cipher mode encryption/decryption, 128 bit key.

BES_CTRZ5g(uint8_t *out, const uint8_t *in, unsigned int len, const uint8_t *key, uint8_t *ctr,
AES_CtrFuncPtr_TypeDef ctrFunc)

Counter (CTR) cipher mode encryption/decryption, 256 bit key.

AES_CTRUpdate32Bi(uint8_t *ctr)
Update last 32 bits of 128 bit counter by incrementing with 1.

BES_DecryptReyTZg(uint8_t *out, const uint8_t *in)
Generate a 128 bit decryption key from the 128 bit encryption key.

BES_Decryptkey25g(uint8_t *out, const uint8_t *in)
Generate a 256 bit decryption key from the 256 bit encryption key.

BRES_ECBTZg(uint8_t *out, const uint8_t *in, unsigned int len, const uint8_t *key, bool encrypt)
Electronic Codebook (ECB) cipher mode encryption/decryption, 128 bit key.

BES_ECTB25g(uint8_t *out, const uint8_t *in, unsigned int len, const uint8_t *key, bool encrypt)
Electronic Codebook (ECB) cipher mode encryption/decryption, 256 bit key.
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void w(uints_t *out, const uint8_t *in, unsigned int len, const uint8_t *key, const uint8_t
*v
Output feedback (OFB) cipher mode encryption/decryption, 128 bit key.

void (uint8_t *out, const uint8_t *in, unsigned int len, const uint8_t *key, const uint8_t
*v

Output feedback (OFB) cipher mode encryption/decryption, 256 bit key.

void BES_IntClear(uint32_t flags)

Clear one or more pending AES interrupts.

void BEES_TntDisablg(uint32_t flags)

Disable one or more AES interrupts.

void RES_TntEnablg(uint32_t flags)
Enable one or more AES interrupts.

uint32_t F §(void)
Get pending AES interrupt flags.

uint32_t BES_IntGetEnabled(void)
Get enabled and pending AES interrupt flags.

void BES_IntSef(uint32_t flags)
Set one or more pending AES interrupts from software.

Typedef Documentation
AES_CtrFuncPtr_TypeDef

typedef void(* AES_CtrFuncPtr_TypeDef) (uint8_t *ctr) )(uint8_t *ctr)

An AES counter modification function pointer.
Parameters:

« ctr - Ptr to byte array (16 bytes) holding a counter to be modified.

Function Documentation
AES_CBC128

void AES_CBC128 (uint8_t * out, const uint8_t * in, unsigned int len, const uint8_t * key, const uint8_t * iv,
bool encrypt)

Cipher-block chaining (CBC) cipher mode encryption/decryption, 128 bit key.

Parameters
Type Direction ﬁz%#g\ent Description
uintg_t * [out] out A buffer to place encrypted/decrypted data. Must be at least len long. It
may be set equal to in, in which case the input buffer is overwritten.
Sfmgt_t . [in] in A buffer holding data to encrypt/decrypt. Must be at least len long.
it:’]r)csigned [in] len A number of bytes to encrypt/decrypt. Must be a multiple of 16.
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Type Direction ﬁrq%:gnent Description
S%T:Ett [in] key When encrypting, this is the 128 bit encryption key. When decrypting, this is
* - the 128 bit decryption key. The decryption key may be generated from the
encryption key with FES_DecryptKey128(]. On devices supporting key
buffering, this argument can be null. If so, the key will not be loaded as it is
assumed the key has been loaded into KEYHA previously.
const  [in] iv 128 bit initialization vector.
uint8_t
*
bool [in] encrypt Set to true to encrypt, false to decrypt.
Encryption:
* Plaintext Plaintext
* I I
3 \% v
* InitVector ->XOR bocccoososoosos >XOR
: I | I
* vV | \
&3 B + | o m-- +
* Key ->| Block cipher | | Key ->| Block cipher
* | encryption | | | encryption
* Fomm e + | B +
* [--------- i |
2 \% v
* Ciphertext Ciphertext
Decryption:
* Ciphertext Ciphertext
: [------m--- i |
* v | \
w3 B + | o e m - +
* Key ->| Block cipher | | Key ->| Block cipher
* | decryption | | | decryption
& B + | o m- +
* I | I
& \% | v
* InitVector ->XOR Fom - >XOR
: I I
2 \% v
* Plaintext Plaintext

See general comments on layout and byte ordering of parameters.

AES_CBC256

void AES_CBC256 (uint8_t * out, const uint8_t * in, unsigned int len, const uint8_t * key, const uint8_t * iv,
bool encrypt)

Cipher-block chaining (CBC) cipher mode encryption/decryption, 256 bit key.

Parameters
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Type Direction ﬁrq%lénent Description

uintg_t * [out] out A buffer to place encrypted/decrypted data. Must be at least len long. It
may be set equal to in, in which case the input buffer is overwritten.

Si%r'lgtt . [in] in A buffer holding data to encrypt/decrypt. Must be at least 1en long.

il:pcsigned [in] len A number of bytes to encrypt/decrypt. Must be a multiple of 16.

Siﬂ"cgtt , [in] key When encrypting, this is the 256 bit encryption key. When decrypting, this is

- the 256 bit decryption key. The decryption key may be generated from the

encryption key with EES_DecryptKey256(].

const [in] iv 128 bit initialization vector to use.

uint8_t *

bool [in] encrypt Set to true to encrypt, false to decrypt.

See [RES_CTBC12Z8(] for the CBC figure.

See general comments on layout and byte ordering of parameters.

AES_CFB128

void AES_CFB128 (uint8_t * out, const uint8_t * in, unsigned int len, const uint8_t * key, const uint8_t * iv,

bool encrypt)

Cipher feedback (CFB) cipher mode encryption/decryption, 128 bit key.

Parameters

Type Direction

uint8_t * [out]

const [in]
uint8_t *
unsigned [in]
int
const [in]
uint8_t *
const [in]
uint8_t *
bool [in]
Encryption:
* InitVector
: |
2 %
* e m =

* Key ->| Block cipher

* | encryption

* e - -
* |

* \%

* Ciphertext

Decryption:

Argument
Name

out

len
key
iv

encrypt

Description
A buffer to place encrypted/decrypted data. Must be at least 1len long. It
may be set equal to in, in which case the input buffer is overwritten.
A buffer holding data to encrypt/decrypt. Must be at least len long.
A number of bytes to encrypt/decrypt. Must be a multiple of 16.
128 bit encryption key is used for both encryption and decryption modes.
128 bit initialization vector to use.
Set to true to encrypt, false to decrypt.
-------- +
|
v
fococooooooooono +

Key ->| Block cipher |

| encryption |

Plaintext ->XOR

|
v

Ciphertext
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* InitVector T +

* | | |

@ v | Y

* Fomm o + | R +
* Key ->| Block cipher | | Key ->| Block cipher

* | encryption | | | encryption

w2 fococccocaaaaans + | rococcoocaoaoooo +
* | | |

@ \Y | Y

* XOR<- Ciphertext XOR<- Ciphertext
* | |

* Vv Vv

* Plaintext Plaintext

*

See general comments on layout and byte ordering of parameters.

AES_CFB256

void AES_CFB256 (uint8_t * out, const uint8_t * in, unsigned int len, const uint8_t * key, const uint8_t * iv,
bool encrypt)

Cipher feedback (CFB) cipher mode encryption/decryption, 256 bit key.

Parameters
; : Argument g
Type Direction Name Description
uint8_t * [out] out A buffer to place encrypted/decrypted data. Must be at least len long. It
may be set equal to in, in which case the input buffer is overwritten.
Si%?:gtt . [in] in A buffer holding data to encrypt/decrypt. Must be at least len long.
ilg)cSigned [in] len A number of bytes to encrypt/decrypt. Must be a multiple of 16.
Si?\r'éztt . [in] key 256 bit encryption key is used for both encryption and decryption modes.
const [in] iv 128 bit initialization vector to use.
uint8_t *
bool [in] encrypt Set to true to encrypt, false to decrypt.
See [RES_CFB128(] for the CFB figure.

See general comments on layout and byte ordering of parameters.

AES_CTR128

void AES_CTR128 %uint8_t * out, const uint8_t * in, unsigned int len, const uint8_t * key, uint8_t * ctr,
rFuUncPtr_lypeDeif] ctrFunc)

Counter (CTR) cipher mode encryption/decryption, 128 bit key.

Parameters
; ; Argument o
Type  Direction ncIo0 Description
uint8_t [out] out A buffer to place encrypted/decrypted data. Must be at least len long. It

may be set equal to in, in which case the input buffer is overwritten.
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. . Argument
Type Direction Noe
const uint8_t * [in] in
unsigned int [in] len
const uint8_t * [in] key
uint8_t * [inout] ctr
BES_CtrFuncPtr_TypeDef [in] ctrFunc
Encryption:
* Counter Counter
*
| |
* \% \Y
w2 B + e cmmmmmmmmmm +
* Key ->| Block cipher | Key ->| Block cipher
* | encryption | | encryption
& B + o aa- +
* | |
* Plaintext ->XOR Plaintext ->XOR
* | |
* \% \Y
* Ciphertext Ciphertext
*
Decryption:
* Counter Counter
*
| |
* \% \
w2 B + e cmmmmmmmmmm +
* Key ->| Block cipher | Key ->| Block cipher
* | encryption | | encryption
& B + o m- - +
* | |
* Ciphertext ->XOR Ciphertext ->XOR
* | |
* \% \Y
* Plaintext Plaintext
*
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Description

A buffer holding data to encrypt/decrypt. Must be at least
len long.

A number of bytes to encrypt/decrypt. Must be a multiple
of 16.

128 bit encryption key. On devices supporting key buffering
this argument can be null. If so, the key will not be loaded,
as it is assumed the key has been loaded into KEYHA
previously.

128 bit initial counter value. The counter is updated after
each AES block encoding through use of ctrFunc .

A function used to update the counter value.

See general comments on layout and byte ordering of parameters.

AES_CTR256

void AES_CTR256 (uint8_t * out, const uint8_t * in, unsigned int len, const uint8_t * key, uint8_t * ctr,
rFuUncPtr_lypeDef ctrFunc)

Counter (CTR) cipher mode encryption/decryption, 256 bit key.

Parameters
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Type
uint8_t *

const uint8_t *

unsigned int

const uint8_t *

uint8_t *

BES_CTtrruncPtr_TypeDed [in]
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Direction ﬁrq%.lgwent Description

[out] out A buffer to place encrypted/decrypted data. Must be at
least len long. It may be set equal to in, in which case
the input buffer is overwritten.

[in] in A buffer holding data to encrypt/decrypt. Must be at least
len long.

[in] len A number of bytes to encrypt/decrypt. Must be a multiple
of 16.

[in] key 256 bit encryption key.

[inout]  ctr 128 bit initial counter value. The counter is updated after
each AES block encoding through use of ctrFunc .

ctrFunc Function used to update counter value.

See [ES_CTRTZB(] for CTR figure.

See general comments on layout and byte ordering of parameters.

AES_CTRUpdate32Bit

void AES_CTRUpdate32Bit (uint8_t * ctr)

Update last 32 bits of 128 bit counter by incrementing with 1.

Parameters
Type Direction Argument Name Description
uintg_t * [inout] ctr A buffer holding 128 bit counter to be updated.

Notice that no special consideration is given to possible wrap around. If 32 least significant bits are
OXFFFFFFFF, they will be updated to 0x00000000, ignoring overflow.

See general comments on layout and byte ordering of parameters.

AES_DecryptKey128

void AES_DecryptKey128 (uint8_t * out, const uint8_t * in)

Generate a 128 bit decryption key from the 128 bit encryption key.

Parameters
Type Direction

uint8_t [out]
*

const [in]
uint8_t
*

Argument
Name

out

in

Description

A buffer to place 128 bit decryption key. Must be at least 16 bytes long. It
may be set equal to in, in which case the input buffer is overwritten.

A buffer holding 128 bit encryption key. Must be at least 16 bytes long.

The decryption key is used for some cipher modes when decrypting.

See general comments on layout and byte ordering of parameters.
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AES_DecryptKey256

void AES_DecryptKey256 (uint8_t * out, const uint8_t * in)

Generate a 256 bit decryption key from the 256 bit encryption key.

Parameters
Type Direction

uint8_t [out]
*

const [in]
uint8_t
*

Argument o

Nome Description

out A buffer to place 256 bit decryption key. Must be at least 32 bytes long. It
may be set equal to in, in which case the input buffer is overwritten.

in A buffer holding 256 bit encryption key. Must be at least 32 bytes long.

The decryption key is used for some cipher modes when decrypting.

See general comments on layout and byte ordering of parameters.

AES_ECB128

void AES_ECB128 (uint8_t * out, const uint8_t * in, unsigned int len, const uint8_t * key, bool encrypt)

Electronic Codebook (ECB) cipher mode encryption/decryption, 128 bit key.

Parameters

Type Direction

uint8_t * [out]

const [in]
uint8_t *

unsigned [in]
int

const [in]
uint8_t *

bool [in]
Encryption:

* Plaintext

* Key ->| Block cipher
* | encryption

* Ciphertext

Decryption:

ﬁrdggrl:;nent Description

out A buffer to place encrypted/decrypted data. Must be at least 1len long. It
may be set equal to in, in which case the input buffer is overwritten.

in A buffer holding data to encrypt/decrypt. Must be at least 1en long.

len A number of bytes to encrypt/decrypt. Must be a multiple of 16.

key When encrypting, this is the 128 bit encryption key. When decrypting, this is

the 128 bit decryption key. The decryption key may be generated from the
encryption key with FES_DecryptReyT128(].

encrypt Set to true to encrypt, false to decrypt.

Plaintext

Key ->| Block cipher |
| encryption |

Ciphertext
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* Ciphertext Ciphertext

* | |

* \% \

* Fomm o + R +
* Key ->| Block cipher | Key ->| Block cipher

* | decryption | | decryption

w2 fococccocaaaaans + fococcocacancooo +
* | |

* \% \

* Plaintext Plaintext

*

See general comments on layout and byte ordering of parameters.

AES_ECB256

void AES_ECB256 (uint8_t * out, const uint8_t * in, unsigned int len, const uint8_t * key, bool encrypt)

Electronic Codebook (ECB) cipher mode encryption/decryption, 256 bit key.

Parameters
T ; : Argument o
ype Direction \qme Description
uintg_t * [out] out A buffer to place encrypted/decrypted data. Must be at least len long. It
may be set equal to in, in which case the input buffer is overwritten.
Si%q:gtt ., [in] in A buffer holding data to encrypt/decrypt. Must be at least len long.
ﬁ]r'\csigned [in] len A number of bytes to encrypt/decrypt. Must be a multiple of 16.
S%[lgt e [in] key When encrypting, this is the 256 bit encryption key. When decrypting, this is
- the 256 bit decryption key. The decryption key may be generated from the
encryption key with RES_DecryptRey256(].
bool [in] encrypt Set to true to encrypt, false to decrypt.
See RES_ECBT128(] for the ECB figure.

See general comments on layout and byte ordering of parameters.

AES_OFB128

void AES_OFB128 (uint8_t * out, const uint8_t * in, unsigned int len, const uint8_t * key, const uint8_t * iv)

Output feedback (OFB) cipher mode encryption/decryption, 128 bit key.

Parameters

Type Direction ﬁgg#:g\ent Description

uintg_t * [out] out A buffer to place encrypted/decrypted data. Must be at least len long. It
may be set equal to in, in which case the input buffer is overwritten.

gi%r::gtt . [in] in A buffer holding data to encrypt/decrypt. Must be at least len long.

ilg)cSigned [in] len A number of bytes to encrypt/decrypt. Must be a multiple of 16.

const [in] key 128 bit encryption key.

uint8_t *
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Type Direction Argument Name Description
const uint8_t * [in] iv 128 bit initialization vector to use.
Encryption:
* InitVector T T T 4
*
I | I
@ Y | Y,
* Fom e + | R +
* Key ->| Block cipher | | Key ->| Block cipher
* | encryption | | | encryption
& B + | e mmmmmmmmmm +
* I | I
- oo * |
* \% \
* Plaintext ->XOR Plaintext ->XOR
* I I
* \% \
* Ciphertext Ciphertext
*
Decryption:
* InitVector L LT +
* I | I
@ Y | Y
w2 bococcccaaaaans + | bococcocacancooo +
* Key ->| Block cipher | | Key ->| Block cipher
* | encryption | | | encryption
&3 B + | tommmmmm e mma +
* I | I
: lesmmsae * |
* \% \Y
* Ciphertext ->XOR Ciphertext ->XOR
* I I
* \% \
* Plaintext Plaintext
*

See general comments on layout and byte ordering of parameters.

AES_OFB256

void AES_OFB256 (uint8_t * out, const uint8_t * in, unsigned int len, const uint8_t * key, const uint8_t * iv)

Output feedback (OFB) cipher mode encryption/decryption, 256 bit key.

Parameters

Type Direction ﬁrqg#?ent Description

uintg_t * [out] out A buffer to place encrypted/decrypted data. Must be at least len long. It
may be set equal to in, in which case the input buffer is overwritten.

S%Qgtt ., [in] in A buffer holding data to encrypt/decrypt. Must be at least len long.

il:pcsigned [in] len A number of bytes to encrypt/decrypt. Must be a multiple of 16.

const [in] key 256 bit encryption key.

uint8_t *

const [in] iv 128 bit initialization vector to use.

uint8_t *
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See SES_OFBTZBT] for OFB figure.

See general comments on layout and byte ordering of parameters.

AES_IntClear
void AES_IntClear (uint32_t flags)

Clear one or more pending AES interrupts.

Parameters
T : : Argument g
ype Direction . me Description
uint32_t [in] flags A pending AES interrupt source to clear. Use a bitwise logic OR combination

of valid interrupt flags for the AES module (AES_IF_nnn).

AES_IntDisable
void AES_IntDisable (uint32_t flags)

Disable one or more AES interrupts.

Parameters
= 4 Argument s
ype Direction oIl Description
uint32_t [in] flags An AES interrupt sources to disable. Use a bitwise logic OR combination of

valid interrupt flags for the AES module (AES_IF_nnn).

AES_IntEnable
void AES_IntEnable (uint32_t flags)

Enable one or more AES interrupts.

Parameters
T ; . Argument -
ype Direction Noame Description
uint32_t [in] flags AES interrupt sources to enable. Use a bitwise logic OR combination of valid
interrupt flags for the AES module (AES_IF_nnn).
Note

. Depending on use, a pending interrupt may already be set prior to enabling the interrupt. Consider using
prior to enabling if a pending interrupt should be ignored.

AES_IntGet

uint32_t AES_IntGet (void )

Get pending AES interrupt flags.
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Parameters
Type Direction Argument Name Description
void N/A

Note

. This function does not clear event bits.
Returns

- AES interrupt sources pending. A bitwise logic OR combination of valid interrupt flags for the AES module
(AES_IF_nnn).

AES_IntGetEnabled
uint32_t AES_IntGetEnabled (void )

Get enabled and pending AES interrupt flags.

Parameters
Type Direction Argument Name Description
void N/A

Useful for handling more interrupt sources in the same interrupt handler.
Note

« This function does not clear interrupt flags.

Returns

« Pending and enabled AES interrupt sources. The return value is the bitwise AND of
o the enabled interrupt sources in AES_IEN and
o the pending interrupt flags AES_IF

AES_IntSet

void AES_IntSet (uint32_t flags)

Set one or more pending AES interrupts from software.

Parameters
Type Direction Argument Description
uint32_t [in] flags AES interrupt sources to set as pending. Use a bitwise logic OR combination

of valid interrupt flags for the AES module (AES_IF_nnn).
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BURTC -

Backup RTC

Backup Real Time Counter (BURTC) Peripheral API.

This module contains functions to control the BURTC peripheral of Silicon Labs 32-bit MCUs. The Backup Real
Time Counter allows timekeeping in all energy modes. The Backup RTC is also available when the system is in

backup mode.

Modules

BURTC_Init_TypeDeq]

Enumerations

enum

enum

enum

Functions

void
void
void
uint32_t
void
void

uint32_t

BURTC_CIKSel_TypeDe] {

burtcClkSelULFRCO = BURTC_CTRL_CLKSEL_ULFRCO
burtcClkSelLFRCO = BURTC_CTRL_CLKSEL_LFRCO
burtcClkSelLFXO = BURTC_CTRL_CLKSEL_LFXO

}

BURTC clock selection.

BURTC _Mode_TypeDet {

burtcModeDisable = BURTC_CTRL_MODE_DISABLE
burtcModeEM2 = BURTC_CTRL_MODE_EM2EN
burtcModeEM3 = BURTC_CTRL_MODE_EM3EN
burtcModeEM4 = BURTC_CTRL_MODE_EM4EN

}

BURTC mode of operation.

BURTC_TP_TypeDa {

burtcLPDisable = BURTC_LPMODE_LPMODE_DISABLE
burtcLPEnable = BURTC _LPMODE_LPMODE_ENABLE
burtcLPBU = BURTC_LPMODE_LPMODE_BUEN

}

BURTC low power mode.

BURTC _Inij(const BURTC _Init_TypeDef *burtcinit)
Initialize BURTC.

BURTC_EnGbIg(bool enable)

Enable or Disable BURTC peripheral reset and start counter.

BURTC_Compadresei(unsigned int comp, uint32_t value)

Set BURTC compare channel.

BURTC_CompareGei(unsigned int comp)
Get the BURTC compare value.

BURTCT_CTounterReseq(void)

Reset counter.

EURTC_Reseq(void)

Restore BURTC to reset state.

BURTC_CIGCKFTeqGey(void)

Get the clock frequency of the BURTC.
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void

void

void

uint32_t

uint32_t

void

uint32_t

void

void

uint32_t

uint32_t

void

void

void

uint32_t

void

void

Macros

#define

#define

#define

#define

BURTC_TRECTeqH (uint32_t flags)

Clear one or more pending BURTC interrupts.

BURTC_TEDISGBIg(uint32._t flags)

Disable one or more BURTC interrupts.

BURTC_IntEnablg(uint32_t flags)

Enable one or more BURTC interrupts.

EURTC_IRTGEY( void)

Get pending BURTC interrupt flags.

BURTC _IntGeteEnabled(void)
Get enabled and pending BURTC interrupt flags.

BURTC_IRESEY(uint32_t flags)
Set one or more pending BURTC interrupts from Sw.

EURTC_STatus|( void)

Status of BURTC RAM, timestamp and LP Mode.

BURTC_StatusClea(void)

Clear and reset BURTC status register.

BURTC_Syncwar(void)

Wait for the BURTC to complete all synchronization of register changes and commands.

BURTC_Countercey(void)

Get BURTC counter.

BURTC_TimestampGeq(void)
Get BURTC timestamp for entering BU.

BURTC_FreezeEnablg(bool enable)

Freeze register updates until enabled.

BURTC _Powerdowr](bool enable)

Shut down power to retention register bank.

BURTC_RetRegseq(uint32_t num, uint32_t data)

Set a value in one of the retention registers.

BURTC_RetRegGet(uint32_t num)

Read a value from one of the retention registers.

BURTCT _TGCR(void)

Lock BURTC registers, which will protect from writing new config settings.

BURTC_URIGCHvoid)

Unlock BURTC registers, which will enable write access to change configuration.

PUFECCIRDV 1

BURTC clock divisors.

pUFEeCIRDIV3 2

Divide clock by 2.

PUFECCROWA 4

Divide clock by 4.

[pUFteCIkDv_1 8

Divide clock by 8.
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#define 16
Divide clock by 16.

#define 32
Divide clock by 32.

#define 64
Divide clock by 64.

#define 128
Divide clock by 128.

#define BURTCT_INIT_DEFAULT undefined

Default configuration for BURTC initialization structure.

Enumeration Documentation

BURTC_CIlkSel_TypeDef

BURTC_ClkSel_TypeDef
BURTC clock selection.

burtcClkSelULFRCO
burtcClkSelLFRCO
burtcClkSelLFXO

BURTC_Mode_TypeDef

BURTC_Mode_TypeDef

BURTC mode of operation.

burtcModeDisable
burtcModeEM2
burtcModeEM3

burtcModeEM4

BURTC_LP_TypeDef
BURTC_LP_TypeDef
BURTC low power mode.

burtcLPDisable
burtcLPEnable
burtcLPBU

Enumerator
Ultra low frequency (1 kHz) clock.

Low frequency RC oscillator.

Low frequency crystal oscillator.

Enumerator
Disable BURTC.

Enable and start BURTC counter in EMO to EM2.
Enable and start BURTC counter in EMO to EMS3.
Enable and start BURTC counter in EMO to EM4.

Enumerator
Low Power Mode is disabled.

Low Power Mode is always enabled.

Low Power Mode when system enters backup mode.

Function Documentation
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BURTC _Init

void BURTC_Init (const BURTC_Init_TypeDed * burtcinit)

Initialize BURTC.

Parameters
Type Direction Argument Name Description
const BURTC_Tnit_TypeDef *  [in] burtclinit A pointer to the BURTC initialization structure.

Configures the BURTC peripheral.

Note

- Before initialization, BURTC module must first be enabled by clearing the reset bit in the RMU, i.e.,

* RMU_ResetControl(rmuResetBU, rmuResetModeClear);

*

Compare channel 0 must be configured outside this function, before initialization if enable is set to true. The
counter will always be reset.

BURTC_Enable
void BURTC_Enable (bool enable)

Enable or Disable BURTC peripheral reset and start counter.
Parameters

Type Direction Argument Name Description

bool [in] enable If true; asserts reset to BURTC, halts counter, if false; deassert reset

BURTC_CompareSet
void BURTC_CompareSet (unsigned int comp, uint32_t value)

Set BURTC compare channel.

Parameters
Type Direction Argument Name  Description
unsigned int  [in] comp Compare the channel index, must be 0 for current devices.
uint32_t [in] value New compare value.

BURTC_CompareGet
uint32_t BURTC _CompareGet (unsigned int comp)

Get the BURTC compare value.

Parameters
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Type Direction ﬁrqgr#?ent Description
il:pcsigned [in] comp Compare the channel index value, must be 0 for Giant/Leopard
Gecko.
Returns

« The currently configured value for this compare channel.

BURTC_CounterReset

void BURTC_CounterReset (void )

Reset counter.

Parameters
Type Direction Argument Name
void N/A

BURTC_Reset

void BURTC _Reset (void )

Restore BURTC to reset state.

Parameters
Type Direction Argument Name
void N/A

Note

Description

Description

« Before accessing the BURTC, BURSTEN in RMU->CTRL must be cleared. LOCK will not be reset to default value,

as this will disable access to core BURTC registers.

BURTC_ClockFreqGet
uint32_t BURTC_ClockFreqGet (void )

Get the clock frequency of the BURTC.

Parameters
Type Direction Argument Name
void N/A

Returns

« The current frequency in Hz.

BURTC_IntClear

void BURTC_IntClear (uint32_t flags)
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Clear one or more pending BURTC interrupts.

Parameters
- 4 Argument -
ype Direction Il Description
uint32_t [in] flags BURTC interrupt sources to clear. Use a set of interrupt flags OR-ed

together to clear multiple interrupt sources for the BURTC module
(BURTC_IFS_nnn).

BURTC _IntDisable
void BURTC_IntDisable (uint32_t flags)

Disable one or more BURTC interrupts.

Parameters
T - : Argument Aard
ype Direction Neine Description
uint32_t [in] flags BURTC interrupt sources to disable. Use a set of interrupt flags OR-ed

together to disable multiple interrupt sources for the BURTC module
(BURTC_IFS_nnn).

BURTC_IntEnable

void BURTC _IntEnable (uint32_t flags)

Enable one or more BURTC interrupts.

Parameters
T o4 Argument S
ype Direction \r9LT Description
uint32_t [in] flags BURTC interrupt sources to enable. Use a set of interrupt flags OR-ed
together to set multiple interrupt sources for the BURTC module
(BURTC_IFS_nnn).
Note

- Depending on use, a pending interrupt may already be set prior to enabling the interrupt. Consider using
BURTC _IntClear(] prior to enabling if a pending interrupt should be ignored.

BURTC_IntGet

uint32_t BURTC _IntGet (void )

Get pending BURTC interrupt flags.

Parameters
Type Direction Argument Name Description
void N/A

Note
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Returns

&= SILICON LABS

. Pending BURTC interrupt sources. Returns a set of interrupt flags OR-ed together for multiple interrupt

sources in the BURTC module (BURTC_IFS_nnn).

BURTC_IntGetEnabled
uint32_t BURTC _IntGetEnabled (void )

Get enabled and pending BURTC interrupt flags.

Parameters
Type Direction Argument Name
void N/A

Note

- The event bits are not cleared by the use of this function.

Returns

Description

- Pending BURTC interrupt sources that is also enabled. Returns a set of interrupt flags OR-ed together for

multiple interrupt sources in the BURTC module (BURTC_IFS_nnn).

BURTC_IntSet

void BURTC_IntSet (uint32_t flags)

Set one or more pending BURTC interrupts from SW.

Parameters
T ; ; Argument "
ype Direction Name Description
uint32_t [in] flags BURTC interrupt sources to set to pending. Use a set of interrupt flags OR-

ed together to set multiple interrupt sources for the BURTC module

(BURTC_IFS_nnn).

BURTC_Status

uint32_t BURTC_Status (void )

Status of BURTC RAM, timestamp and LP Mode.

Parameters
Type Direction Argument Name
void N/A

Returns

« A mask logically OR-ed status bits

BURTC_StatusClear
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void BURTC _StatusClear (void )

Clear and reset BURTC status register.

Parameters
Type Direction Argument Name
void N/A

BURTC_SyncWait

void BURTC_SyncWait (void )

&= SILICON LABS

Description

Wait for the BURTC to complete all synchronization of register changes and commands.

Parameters
Type Direction Argument Name
void N/A

BURTC_CounterGet

uint32_t BURTC_CounterGet (void )

Get BURTC counter.

Parameters
Type Direction Argument Name
void N/A

Returns

« BURTC counter value

BURTC_TimestampGet
uint32_t BURTC_TimestampGet (void )

Get BURTC timestamp for entering BU.

Parameters
Type Direction Argument Name
void N/A

Returns

« BURTC Time Stamp value

BURTC_FreezeEnable

void BURTC_FreezeEnable (bool enable)

Copyright © 2026 Silicon Laboratories. All rights reserved.

Description

Description

Description

60/472



BURTC - Backup RTC &= SILICON LABS

Freeze register updates until enabled.

Parameters
Type  Direction Argument Name Description
bool  [in] enable If true, registers are not updated until enabled again.

BURTC_Powerdown

void BURTC_Powerdown (bool enable)

Shut down power to retention register bank.

Parameters

Type Direction Argument Name Description

bool [in] enable If true, shuts off power to retention registers.
Note

« When power retention is disabled, it can't be enabled again (until reset).

BURTC_RetRegSet
void BURTC _RetRegSet (uint32_t num, uint32_t data)

Set a value in one of the retention registers.

Parameters
Type Direction Argument Name Description
uint32_t [in] num Register to set
uint32_t [in] data Value to put into register

BURTC_RetRegGet
uint32_t BURTC_RetRegGet (uint32_t num)

Read a value from one of the retention registers.

Parameters

Type Direction Argument Name Description

uint32_t [in] num Retention Register to read
Returns

« Value of the retention register

BURTC_Lock

void BURTC_Lock (void )
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Lock BURTC registers, which will protect from writing new config settings.

Parameters
Type Direction Argument Name Description
void N/A

BURTC_Unlock

void BURTC_Unlock (void )

Unlock BURTC registers, which will enable write access to change configuration.

Parameters
Type Direction Argument Name Description
void N/A

Macro Definition Documentation

burtcClkDiv_1

#define burtcClkDiv_1

Value:

1

BURTC clock divisors.

These values are valid for the BURTC prescaler. Divide clock by 1.

burtcClkDiv_2

#define burtcClkDiv_2

Value:

2

Divide clock by 2.

burtcClkDiv_4

#define burtcClkDiv_4

Value:

4

Divide clock by 4.

burtcClkDiv_8
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#define burtcClkDiv_8

Value:

8

Divide clock by 8.

burtcClkDiv_16

#define burtcClkDiv_16

Value:

16

Divide clock by 16.

burtcClkDiv_32

#define burtcClkDiv_32

Value:

32

Divide clock by 32.

burtcClkDiv_64

#define burtcClkDiv_64

Value:

64

Divide clock by 64.

burtcClkDiv_128

#define burtcClkDiv_128

Value:

128

Divide clock by 128.

BURTC_INIT _DEFAULT

#define BURTC_INIT _DEFAULT
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Value:

true,
burtcModeEM2,
false,
burtcClkSelULFRCO,
burtcClkDiv_1,

0,

true,

false,
burtcLPDisable,

P e

Default configuration for BURTC initialization structure.
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BURTC initialization structure for Series O devices.

Public Attributes

bool e D19
Enable BURTC after initialization (starts counter).

BURTC_Mode_ jnodsg
peDef Configure energy mode operation.
bool JebugR
If true, counter will keep running under debug halt.
FURTC_CIKSET]  EIRSel
TypeDe Select clock source.
uint32_t EIKDIY
Clock divider; for ULFRCO 1Khz or 2kHz operation.
uint32_t
Number of least significant clock bits to ignore in low power mode.
bool  [EmeStamg

Enable time stamp on entering backup power domain.

bool ompareoTod

Set if Compare Value O is also top value (counter restart).

BUR 7 3 owPowerModd
Low power operation mode, requires LFXO or LFRCO.

Public Attribute Documentation

enable

bool BURTC _Init_TypeDef::enable

Enable BURTC after initialization (starts counter).

mode
| BURTC_Mode_TypeDef BURTC _Init_TypeDef::mode

Configure energy mode operation.

debugRun
| bool BURTC _Init_TypeDef::debugRun

If true, counter will keep running under debug halt.

clkSel
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| BURTC_ClkSel_TypeDef BURTC_Init_TypeDef::clkSel

Select clock source.

clkDiv

uint32_t BURTC _Init_TypeDef::clkDiv

Clock divider; for ULFRCO 1Khz or 2kHz operation.

lowPowerComp
| uint32_t BURTC _Init_TypeDef::lowPowerComp

Number of least significant clock bits to ignore in low power mode.

timeStamp
| bool BURTC _Init_TypeDef::timeStamp

Enable time stamp on entering backup power domain.

compareOTop

bool BURTC _Init_TypeDef::compareOTop

Set if Compare Value O is also top value (counter restart).

lowPowerMode
| BURTC_LP_TypeDef BURTC_Init_TypeDef::lowPowerMode

Low power operation mode, requires LFXO or LFRCO.
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BUS - Bitfield Read/Write

BUS register and RAM bit/field read/write API.

API to perform bit-band and field set/clear access to RAM and peripherals.

Functions

void
unsigned int
void
unsigned int
void
void
void

uint32_t

BUS_RamBitwritd(volatile uint32_t *addr, unsigned int bit, unsigned int val)
Perform a single-bit write operation on a 32-bit word in RAM.

BUS_RamBitRead(volatile const uint32_t *addr, unsigned int bit)
Perform a single-bit read operation on a 32-bit word in RAM.

BUS_RegBitwritg(volatile uint32_t *addr, unsigned int bit, unsigned int val)

Perform a single-bit write operation on a peripheral register.

BUS_RegBitRead(volatile const uint32_t *addr, unsigned int bit)
Perform a single-bit read operation on a peripheral register.

BUS_RegMaskedsSed(volatile uint32_t *addr, uint32_t mask)
Perform a masked set operation on a peripheral register address.

BUS_RegMaskedcClear(volatile uint32_t *addr, uint32_t mask)

Perform a masked clear operation on the peripheral register address.

BUS_RegMaskedWritg(volatile uint32_t *addr, uint32_t mask, uint32_t val)
Perform peripheral register masked write.

BUS_RegMaskedRead(volatile const uint32_t *addr, uint32_t mask)
Perform a peripheral register masked read.

Function Documentation

BUS_RamBitWrite

void BUS_RamBitWrite (volatile uint32_t * addr, unsigned int bit, unsigned int val)

Perform a single-bit write operation on a 32-bit word in RAM.

Parameters
Type
volatile uint32_t *
unsigned int

unsigned int

Direction Argument Name Description

[in] addr An ddress of a 32-bit word in RAM.
[in] bit A bit position to write, 0-31.

[in] val A value to set bit to, O or 1.

This function uses Cortex-M bit-banding hardware to perform an atomic read-modify-write operation on a
single bit write on a 32-bit word in RAM. See the reference manual for more details about bit-banding.

Note

- This function is atomic on Cortex-M cores with bit-banding support. Bit- banding is a multi cycle read-modify-
write bus operation. RAM bit-banding is performed using the memory alias region at BITBAND_RAM_BASE.
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BUS_RamBitRead

unsigned int BUS_RamBitRead (volatile const uint32_t * addr, unsigned int bit)

Perform a single-bit read operation on a 32-bit word in RAM.

Parameters
Type Direction Argument Name Description
volatile const uint32_t * [in] addr RAM address.
unsigned int [in] bit A bit position to read, 0-31.

This function uses Cortex-M bit-banding hardware to perform an atomic read operation on a single register
bit. See the reference manual for more details about bit-banding.

Note

« This function is atomic on Cortex-M cores with bit-banding support. RAM bit-banding is performed using the
memory alias region at BITBAND_RAM_BASE.

Returns

. The requested bit shifted to bit position 0 in the return value.

BUS_RegBitWrite
void BUS_RegBitWrite (volatile uint32_t * addr, unsigned int bit, unsigned int val)

Perform a single-bit write operation on a peripheral register.

Parameters
Type Direction Argument Name Description
volatile uint32_t * [in] addr A peripheral register address.
unsigned int [in] bit A bit position to write, 0-31.
unsigned int [in] val A value to set bit to, O or 1.

This function uses Cortex-M bit-banding hardware to perform an atomic read-modify-write operation on a
single register bit. See the reference manual for more details about bit-banding.

Note

« This function is atomic on Cortex-M cores with bit-banding support. Bit- banding is a multi cycle read-modify-
write bus operation. Peripheral register bit-banding is performed using the memory alias region at
BITBAND_PER_BASE.

BUS_RegBitRead

unsigned int BUS_RegBitRead (volatile const uint32_t * addr, unsigned int bit)

Perform a single-bit read operation on a peripheral register.

Parameters
Type Direction Argument Name Description
volatile const uint32_t * [in] addr A peripheral register address.
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Type Direction Argument Name Description

unsigned int [in] bit A bit position to read, 0-31.

This function uses Cortex-M bit-banding hardware to perform an atomic read operation on a single register
bit. See the reference manual for more details about bit-banding.

Note

« This function is atomic on Cortex-M cores with bit-banding support. Peripheral register bit-banding is
performed using the memory alias region at BITBAND_PER_BASE.

Returns

. The requested bit shifted to bit position 0 in the return value.
BUS_RegMaskedSet

void BUS_RegMaskedSet (volatile uint32_t * addr, uint32_t mask)

Perform a masked set operation on a peripheral register address.

Parameters
Type Direction Argument Name Description
volatile uint32_t * [in] addr A peripheral register address.
uint32_t [in] mask A mask to set.

A peripheral register masked set provides a single-cycle and atomic set operation of a bit-mask in a
peripheral register. All 1s in the mask are set to 1in the register. All Os in the mask are not changed in the
register. RAMs and special peripherals are not supported. See the reference manual for more details about
the peripheral register field set.

Note

« This function is single-cycle and atomic on cores with peripheral bit set and clear support. It uses the memory
alias region at PER_BITSET_MEM_BASE.

BUS_RegMaskedClear
void BUS_RegMaskedClear (volatile uint32_t * addr, uint32_t mask)

Perform a masked clear operation on the peripheral register address.

Parameters
Type Direction Argument Name Description
volatile uint32_t * [in] addr A peripheral register address.
uint32_t [in] mask A mask to clear.

A peripheral register masked clear provides a single-cycle and atomic clear operation of a bit-mask in a
peripheral register. All 1s in the mask are set to 0 in the register. All Os in the mask are not changed in the
register. RAMs and special peripherals are not supported. See the reference manual for more details about
the peripheral register field clear.

Note

« This function is single-cycle and atomic on cores with peripheral bit set and clear support. It uses the memory
alias region at PER_BITCLR_MEM_BASE.
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BUS_RegMaskedWrite
void BUS_RegMaskedWrite (volatile uint32_t * addr, uint32_t mask, uint32_t val)

Perform peripheral register masked write.

Parameters
Type Direction ﬁgg#:;nent Description
volatile  [in] addr A peripheral register address.
uint32_t
*
uint32_t [in] mask A peripheral register mask.
uint32_t [in] val A peripheral register value. The value must be shifted to the correct bit

position in the register corresponding to the field defined by the mask
parameter. The register value must be contained in the field defined by the
mask parameter. The register value is masked to prevent involuntary
spillage.

This function first reads the peripheral register and updates only bits that are set in the mask with content of
val. Typically, the mask is a bit-field in the register and the value val is within the mask.

Note

« The read-modify-write operation is executed in a critical section to guarantee atomicity. Note that atomicity
can only be guaranteed if register is modified only by the core, and not by other peripherals (like DMA).

BUS_RegMaskedRead
uint32_t BUS_RegMaskedRead (volatile const uint32_t * addr, uint32_t mask)

Perform a peripheral register masked read.

Parameters
Type Direction Argument Name Description
volatile const Uint32_t * [ln] addr A peripherq| register address.
uint32_t [in] mask A peripheral register mask.

Read an unshifted and masked value from a peripheral register.
Note

. This operation is not hardware accelerated.

Returns

- An unshifted and masked register value.
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CHIP - Chip Errata Workarounds

CHIP - Chip Errata Workarounds

Chip errata workaround APIs.

API to apply chip errata workarounds at initialization and reset.

Functions
void CHP_Tnig(void)

Chip initialization routine for revision errata workarounds.

void  [CHIP_Res&q(void)

Chip reset routine with errata workarounds.

Function Documentation
CHIP_Init

void CHIP_Init (void )

Chip initialization routine for revision errata workarounds.

Parameters
Type Direction Argument Name Description
void N/A

Note

« This function must be called immediately in main().

This initialization function configures the device to a state as similar to later revisions as possible to improve
software compatibility with newer parts. See the device-specific errata for details.

CHIP_Reset

void CHIP_Reset (void )

Chip reset routine with errata workarounds.

Parameters
Type Direction Argument Name Description
void N/A

Note

- This function should be called to reset the chip. It does not return.

This function applies any errata workarounds needed to cleanly reset the device and then performs a system
reset. See the device-specific errata for details.
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CMU - Clock Management Unit

CMU - Clock Management Unit

Clock management unit (CMU) Peripheral API.

This module contains functions for the CMU peripheral of Silicon Labs 32-bit MCUs and SoCs. The CMU module
controls oscillators, clocks gates, clock multiplexers, pre-scalers, calibration modules and wait-states.

Modules

EMU_LFXOINIt_TypeDeT

EMU_HFXOInit_TypeDeT]

Enumerations

enum EMU_HFRCOBand_TypeDeq {

cmuHFRCOBand_1MHz = _CMU_HFRCOCTRL_BAND_1MHZ

cmuHFRCOBand_7MHz = _CMU_HFRCOCTRL_BAND_7MHZ

cmuHFRCOBand_11MHz = _CMU_HFRCOCTRL_BAND_11MHZ

cmuHFRCOBand_14MHz = _CMU_HFRCOCTRL_BAND_14MHZ

cmuHFRCOBand_21MHz = _CMU_HFRCOCTRL_BAND_21MHZ

cmuHFRCOBand_28MHz = _CMU_HFRCOCTRL_BAND _28MHZ
}

High-frequency system RCO bands.

enum EMU_AUXHFRCOBdnd_TypeDet] {
cmMuUuAUXHFRCOBand_1MHz = _CMU_AUXHFRCOCTRL_BAND_1MHZ

cmuAUXHFRCOBand_7MHz = _CMU_AUXHFRCOCTRL_BAND_7MHZ

cmuAUXHFRCOBand_11MHz = _CMU_AUXHFRCOCTRL_BAND _1IMHZ
cmUuAUXHFRCOBand_14MHz = _CMU_AUXHFRCOCTRL_BAND_14MHZ
cmuAUXHFRCOBand_21MHz = _CMU_AUXHFRCOCTRL_BAND_21MHZ

cmuAUXHFRCOBand_28MHz = _CMU_AUXHFRCOCTRL_BAND_28MHZ

AUX high-frequency RCO bands.

enum  [CMU_CIock_TypeDeq {

cmuClock_HF = (CMU_HFCLKDIV_REG << CMU_DIV_REG_POS) | (CMU_HFCLKSEL_REG <<
CMU_SEL_REG_POS) | (CMU_NO_EN_REG << CMU_EN_REG_POS) | (O << CMU_EN_BIT_POS) |
(CMU_HF_CLK_BRANCH << CMU_CLK_BRANCH_POS)

cmuClock_DBG = (CMU_NODIV_REG << CMU_DIV_REG_POS) | (CMU_DBGCLKSEL_REG <<
CMU_SEL_REG_POS) | (CMU_NO_EN_REG << CMU_EN_REG_POS) | (O << CMU_EN_BIT_POS) |
(CMU_DBG_CLK_BRANCH << CMU_CLK_BRANCH_POS)

cmuClock_AUX = (CMU_NODIV_REG << CMU_DIV_REG_POS) | (CMU_NOSEL_REG <<
CMU_SEL_REG_POS) | (CMU_NO_EN_REG << CMU_EN_REG_POS) | (0 << CMU_EN_BIT_POS) |
(CMU_AUX_CLK_BRANCH << CMU_CLK_BRANCH_POS)

cmuClock_HFPER = (CMU_HFPERCLKDIV_REG << CMU_DIV_REG_POS) | (CMU_NOSEL_REG <<
CMU_SEL_REG_POS) | (CMU_HFPERCLKDIV_EN_REG << CMU_EN_REG_POS) |
(_CMU_HFPERCLKDIV_HFPERCLKEN_SHIFT << CMU_EN_BIT_POS) | (CMU_HFPER_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)

cmuClock_USARTRFO = (CMU_NODIV_REG << CMU_DIV_REG_POS) | (CMU_NOSEL _REG <<
CMU_SEL_REG_POS) | (CMU_HFPERCLKENO_EN_REG << CMU_EN_REG_POS) |
(_CMU_HFPERCLKENO_USARTRFO_SHIFT << CMU_EN_BIT_POS) | (CMU_HFPER_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)

cmuClock_USART1 = (CMU_NODIV_REG << CMU_DIV_REG_POS) | (CMU_NOSEL_REG <<
CMU_SEL_REG_POS) | (CMU_HFPERCLKENO_EN_REG << CMU_EN_REG_POS) |
(_CMU_HFPERCLKENO_USART1_SHIFT << CMU_EN_BIT_POS) | (CMU_HFPER_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)

cmuClock_USART2 = (CMU_NODIV_REG << CMU_DIV_REG_POS) | (CMU_NOSEL _REG <<
CMU_SEL_REG_POS) | (CMU_HFPERCLKENO_EN_REG << CMU_EN_REG_POS) |
(_CMU_HFPERCLKENO_USART2_SHIFT << CMU_EN_BIT_POS) | (CMU_HFPER_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)

cmuClock_UARTO = (CMU_NODIV_REG << CMU_DIV_REG_POS) | (CMU_NOSEL_REG <<
CMU_SEL_REG_POS) | (CMU_HFPERCLKENO_EN__REG << CMU_EN_REG_POS) |
(_CMU_HFPERCLKENO_UARTO_SHIFT << CMU_EN_BIT_POS) | (CMU_HFPER_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)

cmuClock_UART1 = (CMU_NODIV_REG << CMU_DIV_REG_POS) | (CMU_NOSEL_REG <<
CMU_SEL_REG_POS) | (CMU_HFPERCLKENO_EN_REG << CMU_EN_REG_POS) |
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(_CMU_HFPERCLKENO_UART1_SHIFT
<< CMU_EN_BIT_POS) |
(CMU_HFPER_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)
cmuClock _TIMERO =
(CMU_NODIV_REG <<
CMU_DIV_REG_POS) |
(CMU_NOSEL_REG <<
CMU_SEL_REG_POS) |
(CMU_HFPERCLKENO_EN_REG <<
CMU_EN_REG_POS) |
(_CMU_HFPERCLKENO_TIMERO_SHIFT
<< CMU_EN_BIT_POS) |
(CMU_HFPER_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)
cmuClock _TIMER1 =
(CMU_NODIV_REG <<
CMU_DIV_REG_POS) |
(CMU_NOSEL_REG <<
CMU_SEL_REG_POS) |
(CMU_HFPERCLKENO_EN_REG <<
CMU_EN_REG_POS) |
(_CMU_HFPERCLKENO_TIMER1_SHIFT
<< CMU_EN_BIT_POS) |
(CMU_HFPER_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)
cmuClock_TIMER2 =
(CMU_NODIV_REG <<
CMU_DIV_REG_POS) |
(CMU_NOSEL_REG <<
CMU_SEL_REG_POS) |
(CMU_HFPERCLKENO_EN_REG <<
CMU_EN_REG_POS) |
(_CMU_HFPERCLKENO_TIMER2_SHIFT
<< CMU_EN_BIT_POS) |
(CMU_HFPER_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)
cmuClock_TIMER3 =
(CMU_NODIV_REG <<
CMU_DIV_REG_POS) |
(CMU_NOSEL_REG <<
CMU_SEL_REG_POS) |
(CMU_HFPERCLKENO_EN_REG <<
CMU_EN_REG_POS) |
(_CMU_HFPERCLKENO_TIMER3_SHIFT
<< CMU_EN_BIT_POS)|
(CMU_HFPER_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)
cmuClock _ACMPO =
(CMU_NODIV_REG <<
CMU_DIV_REG_POS) |
(CMU_NOSEL_REG <<
CMU_SEL_REG_POS) |
(CMU_HFPERCLKENO_EN_REG <<
CMU_EN_REG_POS) |
(_CMU_HFPERCLKENO_ACMPO_SHIFT
<< CMU_EN_BIT_POS) |
(CMU_HFPER_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)
cmuClock _ACMP1 =
(CMU_NODIV_REG <<
CMU_DIV_REG_POS) |
(CMU_NOSEL_REG <<
CMU_SEL_REG_POS) |
(CMU_HFPERCLKENO_EN_REG <<
CMU_EN_REG_POS) |
(_CMU_HFPERCLKENO_ACMP1_SHIFT
<< CMU_EN_BIT_POS) |
(CMU_HFPER_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)
cmuClock_PRS = (CMU_NODIV_REG
<< CMU_DIV_REG_POS) |
(CMU_NOSEL_REG <<
CMU_SEL_REG_POS) |
(CMU_HFPERCLKENO_EN_REG <<
CMU_EN_REG_POS) |
(_CMU_HFPERCLKENO_PRS_SHIFT <<
CMU_EN_BIT_POS) |
(CMU_HFPER_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)
cmuClock_DACO =
(CMU_NODIV_REG <<
CMU_DIV_REG_POS) |
(CMU_NOSEL_REG <<
CMU_SEL_REG_POS) |
(CMU_HFPERCLKENO_EN_REG <<
CMU_EN_REG_POS) |
(_CMU_HFPERCLKENO_DACO_SHIFT
<< CMU_EN_BIT_POS) |
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(CMU_HFPER_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)
cmuClock_GPIO =
(CMU_NODIV_REG <<
CMU_DIV_REG_POS) |
(CMU_NOSEL_REG <<
CMU_SEL_REG_POS) |
(CMU_HFPERCLKENO_EN_REG <<
CMU_EN_REG_POS) |
(_CMU_HFPERCLKENO_GPIO_SHIFT
<< CMU_EN_BIT_POS) |
(CMU_HFPER_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)
cmuClock _VCMP =
(CMU_NODIV_REG <<
CMU_DIV_REG_POS) |
(CMU_NOSEL_REG <<
CMU_SEL_REG_POS) |
(CMU_HFPERCLKENO_EN_REG <<
CMU_EN_REG_POS) |
(_CMU_HFPERCLKENO_VCMP_SHIFT
<< CMU_EN_BIT_POS) |
(CMU_HFPER_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)
cmuClock_ADCO =
(CMU_NODIV_REG <<
CMU_DIV_REG_POS) |
(CMU_NOSEL_REG <<
CMU_SEL_REG_POS) |
(CMU_HFPERCLKENO_EN_REG <<
CMU_EN_REG_POS) |
(_CMU_HFPERCLKENO_ADCO_SHIFT
<< CMU_EN_BIT_POS) |
(CMU_HFPER_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)
cmuClock_I2CO0 =
(CMU_NODIV_REG <<
CMU_DIV_REG_POS) |
(CMU_NOSEL_REG <<
CMU_SEL_REG_POS) |
(CMU_HFPERCLKENO_EN_REG <<
CMU_EN_REG_POS) |
(_CMU_HFPERCLKENO_I2CO_SHIFT
<< CMU_EN_BIT_POS) |
(CMU_HFPER_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)
cmuClock_I2C1 = (CMU_NODIV_REG
<< CMU_DIV_REG_POS) |
(CMU_NOSEL_REG <<
CMU_SEL_REG_POS) |
(CMU_HFPERCLKENO_EN_REG <<
CMU_EN_REG_POS) |
(_CMU_HFPERCLKENO_I2C1_SHIFT
<< CMU_EN_BIT_POS) |
(CMU_HFPER_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)
cmuClock _CORE =
(CMU_HFCORECLKDIV_REG <<
CMU_DIV_REG_POS) |
(CMU_NOSEL_REG <<
CMU_SEL_REG_POS) |
(CMU_NO_EN_REG <<
CMU_EN_REG_POS) | (0 <<
CMU_EN_BIT_POS) |
(CMU_HFCORE_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)
cmuClock _AES = (CMU_NODIV_REG
<< CMU_DIV_REG_POS) |
(CMU_NOSEL_REG <<
CMU_SEL_REG_POS) |
(CMU_HFCORECLKENO_EN_REG <<
CMU_EN_REG_POS) |
(_CMU_HFCORECLKENO_AES_SHIFT
<< CMU_EN_BIT_POS) |
(CMU_HFCORE_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)
cmuClock _DMA =
(CMU_NODIV_REG <<
CMU_DIV_REG_POS) |
(CMU_NOSEL_REG <<
CMU_SEL_REG_POS) |
(CMU_HFCORECLKENO_EN_REG <<
CMU_EN_REG_POS) |
(_CMU_HFCORECLKENO_DMA_SHIFT
<< CMU_EN_BIT_POS) |
(CMU_HFCORE_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)
cmuClock _HFLE =
(CMU_HFCORECLKLEDIV_REG <<

Copyright © 2026 Silicon Laboratories. All rights reserved. 741472



CMU - Clock Management Unit &= SILICON LABS

(_CMU_HFCORECLKENO_LE_SHIFT <<
CMU_EN_BIT_POS) |
(CMU_HFLE_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)
cmuClock_LFA = (CMU_NODIV_REG <<
CMU_DIV_REG_POS) |
(CMU_LFACLKSEL_REG <<
CMU_SEL_REG_POS) |
(CMU_NO_EN_REG <<
CMU_EN_REG_POS) | (0 <<
CMU_EN_BIT_POS) |
(CMU_LFA_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)

cmuClock _RTC =
(CMU_LFAPRESCO_REG <<
CMU_DIV_REG_POS) |
(CMU_NOSEL_REG <<
CMU_SEL_REG_POS) |
(CMU_LFACLKENO_EN_REG <<
CMU_EN_REG_POS) |
(_CMU_LFACLKENO_RTC_SHIFT <<
CMU_EN_BIT_POS) |
(CMU_RTC_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)

cmuClock _LETIMERO =
(CMU_LFAPRESCO_REG <<
CMU_DIV_REG_POS) |
(CMU_NOSEL_REG <<
CMU_SEL_REG_POS) |
(CMU_LFACLKENO_EN_REG <<
CMU_EN_REG_POS) |
(_CMU_LFACLKENO_LETIMERO_SHIFT <<
CMU_EN_BIT_POS) |
(CMU_LETIMERO_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)
cmuClock_PCNTO = (CMU_NODIV_REG
<< CMU_DIV_REG_POS) |
(CMU_NOSEL_REG <<
CMU_SEL_REG_POS) |
(CMU_PCNT_EN_REG <<
CMU_EN_REG_POS) |
(_CMU_PCNTCTRL_PCNTOCLKEN_SHIFT
<< CMU_EN_BIT_POS) |
(CMU_LFA_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)
cmuClock_PCNT1= (CMU_NODIV_REG
<< CMU_DIV_REG_POS) |
(CMU_NOSEL_REG <<
CMU_SEL_REG_POS) |
(CMU_PCNT_EN_REG <<
CMU_EN_REG_POS) |
(_CMU_PCNTCTRL_PCNTI1CLKEN_SHIFT
<< CMU_EN_BIT_POS) |
(CMU_LFA_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)
cmuClock_PCNT2 = (CMU_NODIV_REG
<< CMU_DIV_REG_POS) |
(CMU_NOSEL_REG <<
CMU_SEL_REG_POS) |
(CMU_PCNT_EN_REG <<
CMU_EN_REG_POS) |
(_CMU_PCNTCTRL_PCNT2CLKEN_SHIFT
<< CMU_EN_BIT_POS) |
(CMU_LFA_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)

cmuClock _LESENSE =
(CMU_LFAPRESCO_REG <<
CMU_DIV_REG_POS) |
(CMU_NOSEL_REG <<
CMU_SEL_REG_POS) |
(CMU_LFACLKENO_EN_REG <<
CMU_EN_REG_POS) |
(_CMU_LFACLKENO_LESENSE_SHIFT <<
CMU_EN_BIT_POS) |
(CMU_LESENSE_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)
cmuClock_LFB = (CMU_NODIV_REG <<
CMU_DIV_REG_POS) |
(CMU_LFBCLKSEL_REG <<
CMU_SEL_REG_POS) |
(CMU_NO_EN_REG <<
CMU_EN_REG_POS) | (0 <<
CMU_EN_BIT_POS) |
(CMU_LFB_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)

cmuClock _LEUARTO =
(CMU_LFBPRESCO_REG <<
CMU_DIV_REG_POS) |
(CMU_NOSEL_REG <<
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CMU_SEL_REG_POS) |
(CMU_LFBCLKENO_EN_REG <<
CMU_EN_REG_POS) |
(_CMU_LFBCLKENO_LEUARTO_SHIFT
<< CMU_EN_BIT_POS) |
(CMU_LEUARTO_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)
cmuClock _LEUART1 =
(CMU_LFBPRESCO_REG <<
CMU_DIV_REG_POS) |
(CMU_NOSEL_REG <<
CMU_SEL_REG_POS) |
(CMU_LFBCLKENO_EN_REG <<
CMU_EN_REG_POS) |
(_CMU_LFBCLKENO_LEUART1_SHIFT
<< CMU_EN_BIT_POS) |
(CMU_LEUART1_CLK_BRANCH <<
CMU_CLK_BRANCH_POS)

}

Clock points in CMU.

enum [CMU_Osc_TypeDeq {

cmuOsc_LFXO
cmuOsc_LFRCO
cmuOsc_HFXO
cmuOsc_HFRCO

cmuOsc_AUXHFRCO
cmuOsc_ULFRCO

}

Oscillator types.

enum [CMU_OscMode_TypeDeq {

cmuOscMode_Crystal
cmuOscMode_AcCoupled
cmuOscMode_External

}

Oscillator modes.

enum CMU_Select_TypeDef {

cmuSelect_Error
cmuSelect_Disabled
cmuSelect_LFXO
cmuSelect_LFRCO
cmuSelect_HFXO
cmuSelect_HFRCO
cmuSelect_HFCLKLE
cmuSelect_AUXHFRCO

cmuSelect_HFSRCCLK
cmuSelect_HFCLK
cmuSelect_ULFRCO

Selectable clock sources.

enum EMU_TLFXOBoost_TypeDet] {

cmuLfxoBoost70 = Ox0
cmulLfxoBoost100 = 0x2

}

LFXO Boost values.

Typedefs

typedef [ CMU_CIKDIV_TypeDei|
uint32_t Clock divider configuration.

Functions

MU_AUXAFR] [CMU_AUXHFRCOBGRAGE](void)
OBand_TypeDe Get the AUXHFRCO band in use.

void EMU_AUXHFRCOBdndseq(CMU_AUXHFRCOBand_TypeDef band)
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Set the AUXHFRCO
band and the tuning
value based on the
value in the
calibration table
made during
production.
uint32_t

void

uint32_t
void
IO »

- pebe
void
uint32_t
void

MU_Select_
peDef
uint16_t
uint16_t
void
MU_HAFRCOBG
nd_TypeDef
void
uint32_t
void
void
uint32_t
void
void

void

EMU_Calbratg(uint32_t HFCycles, CMU_Osc_TypeDef reference)

Calibrate the clock.

&= SILICON LABS

EMU_Calbratecontig(uint32_t downCycles, CMU_Osc_TypeDef downSel, CMU_Osc_TypeDef

upSel)
Configure the clock calibration.

EMU_CalibrateCountGeq(void)

Get the calibration count register.

EMU_CIockEnablg(CMU_Clock_TypeDef clock, bool enable)

Enable/disable a clock.

[EMU_ClockDivGel(CMU_Clock_TypeDef clock)

Get the clock divisor/prescaler.

[EMU_CIockDivSef(CMU_Clock _TypeDef clock, CMU_CIkDiv_TypeDef div)

Set the clock divisor/prescaler.

EMU_CIlockFreqGeq(CMU_Clock_TypeDef clock)

Get the clock frequency for a clock point.

CMU_ClockSelectsed(CMU_Clock _TypeDef clock, CMU_Select_TypeDef ref)

Select the reference clock/oscillator used for a clock branch.

EMU_CTocKkSerectGey(CMU_Clock _TypeDef clock)

Get the currently selected reference clock used for a clock branch.

[EMU_LF_ClockPrecisionGeq(CMU_Clock_TypeDef clock)

Gets the precision (in PPM) of the specified low frequency clock branch.

[CMU_HF_ClockPrecisionGed(CMU_Clock _TypeDef clock)

Gets the precision (in PPM) of the specified high frequency clock branch.

EMU_FreezeEnablg(bool enable)

CMU low frequency register synchronization freeze control.

[EMU_HAFRCOBandGeq(void)
Get HFRCO band in use.

EMU_HFRCOBandSef(CMU_HFRCOBand_TypeDef band)

Set HFRCO band and the tuning value based on the value in the calibration table made during production.

CMU_HAFRCOStartupDelayGet(void)

Get the HFRCO startup delay.

[ECMU_HFRCOStartupDelaySeq(uint32_t delay)
Set the HFRCO startup delay.

EMU_HFXOInij(const CMU_HFXOInit_TypeDef *hfxolnit)
Set HFXO control registers.

EMU_TCDCTIKFDIVGe{(void)

Get the LCD framerate divisor (FDIV) setting.

CMU_LCDCIKFDIVSeq(uint32_t div)
Set the LCD framerate divisor (FDIV) setting.

EMU_LFXOInif(const CMU_LFXOInit_TypeDef *Ifxolnit)
Set LFXO control registers.

[CMU_TLFXOPrecisionset(uint16_t precision)
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Sets LFXO's crystal

precision, in PPM.

uint16_t

void

uint16_t

void

uint32_t

void

void

bool

void

void

void

void

uint32_t

void

void

void

uint32_t

uint32_t

void

void

void

uint32_t

uint32_t

[CMU_TLFXOPrecisionGey(void)

Gets LFXO's crystal precision, in PPM.

[CMU_HFXOPrecisionsei(uint16_t precision)
Sets HFXO's crystal precision, in PPM.

CMU_HFXOPrecisionGeq(void)

Gets HFXO's crystal precision, in PPM.

[ECMU_OscillatoreEnabld(CMU_Osc_TypeDef osc, bool enable, bool wait)
Enable/disable oscillator.

EMU_OscillatorTuningGel(CMU_Osc_TypeDef osc)

Get the oscillator frequency tuning setting.

EMU_Oscillator luningseq(CMU_Osc_TypeDef osc, uint32_t val)

Set the oscillator frequency tuning control.

[ECMU_PCNTCIocKkExternalseq(unsigned int instance, bool external)
Select the PCNTn clock.

EMU_PCNTCIocKkExternalGej(unsigned int instance)

Determine if the currently selected PCNTn clock used is external or LFBCLK.

[EMU_Updatewaitstatey(uint32_t freq, int vscale)

Configure various wait states to switch to a certain frequency and a certain voltage scale.

EMU_CalbrateConi(bool enable)

Configure continuous calibration mode.

CMU_Calibratestary(void)

Start calibration.

[EMU_Calibrateston(void)

Stop the calibration counters.

EMU_DivioCogd(CMU _ClkDiv_TypeDef div)

Convert divider to logarithmic value.

EMU_TnTCTeaR(uint32_t flags)

Clear one or more pending CMU interrupts.

CMU_TAEDTSabT(uint32._t flags)

Disable one or more CMU interrupts.

CMU_TAEENGBIg(uint32_t flags)

Enable one or more CMU interrupts.

CMU_IAEGEY(void)

Get pending CMU interrupts.

EMU_IntGetEnabled(void)
Get enabled and pending CMU interrupt flags.

EMU_TRESET(uint32_t flags)

Set one or more pending CMU interrupts.

CMU_TGER( void)

Lock the CMU to protect some of its registers against unintended modification.

CTMU_URIGER  void)

Unlock the CMU so that writing to locked registers again is possible.

BUXCIKGEY( void)

Get the AUX clock frequency.

FBECIRGET(void)
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Get the Debug Trace

clock frequency.

void

void

uint32_t

void

void

void

Macros

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

fTashwartstateControl(uint32_t coreFreq, int vscale)

Configure flash access wait states to support the given core clock frequency.

fTashwartStateMay(void)

Configure flash access wait states to the most conservative setting for this target.

[FCIKGeY{(CMU _Clock_TypeDef IfClkBranch)
Get the LFnCLK frequency based on the current configuration.

EyncReq(uint32_t mask)

Wait for an ongoing sync of register(s) to low-frequency domain to complete.

pTperclkSarePrescale(void)

Set HFPER clock tree prescalers to safe values.

pTperclkOptimizedPrescaler(void)

&= SILICON LABS

Set HFPER clock tree prescalers to give highest possible clock node frequency while still beeing within spec.

[EMU_CLOCK_SELECT _SET] (clock, sel)

Macro to set clock sources in the clock tree.

EMUCTKDIV_ 1

Clock divisors.

ERUCKDIV_3 2

Divide clock by 2.

EMUCKDWA 4

Divide clock by 4.

EMUCIKDIV_g 8

Divide clock by 8.

EMUCIKDIV_T4 16

Divide clock by 16.

EMUCTKDIV_33 32

Divide clock by 32.

EMUCIKDIV.54 64

Divide clock by 64.

128

Divide clock by 128.

256

Divide clock by 256.

512

Divide clock by 512.

1024

Divide clock by 1024.

2048

Divide clock by 2048.

4096

Divide clock by 4096.

8192

Divide clock by 8192.

EMuCIKDIV_T16384 16384
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Divide clock by
16384.

#define EMuUCIKDIV_32769 32768
Divide clock by 32768.

#define CMU_LFXOINIT_DEFAULT undefined

Default LFXO initialization values.

#define [CMU_LFXOINIT _EXTERNAL_CLOCK| undefined
Default LFXO initialization for external clock.

#define [CMU_HAFXOINIT_DEFAULT undefined

Default HFXO initialization values for Platform 1 devices.

#define EMU_HFEXOINIT_EXTERNAL_CLOCK undefined
Default HFXO initialization for external clock.

Enumeration Documentation

CMU_HFRCOBand_TypeDef
CMU_HFRCOBand_TypeDef

High-frequency system RCO bands.

Enumerator
cmuHFRCOBand_1MHz

cmuHFRCOBand_7MHz
cmuHFRCOBand_11MHz
cmuHFRCOBand_14MHz
cmuHFRCOBand_21MHz
cmuHFRCOBand_28MHz

CMU_AUXHFRCOBand_TypeDef
CMU_AUXHFRCOBand_TypeDef

AUX high-frequency RCO bands.

Enumerator
cmuAUXHFRCOBand_1MHz

cmuAUXHFRCOBand_7MHz
CmMUAUXHFRCOBand_11MHz
cmuAUXHFRCOBand_14MHz
CmMUAUXHFRCOBand_21MHz
cmuAUXHFRCOBand_28MHz

CMU_Clock_TypeDef

CMU_Clock_TypeDef

Clock points in CMU.

1 MHz HFRCO band
7 MHz HFRCO band
11 MHz HFRCO band
14 MHz HFRCO band
21 MHz HFRCO band
28 MHz HFRCO band

1MHz RC band
7 MHz RC band
11 MHz RC band
14 MHz RC band
21 MHz RC band
28 MHz RC band
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See CMU overview in the reference manual.

cmuClock _HF
cmuClock_DBG
cmuClock _AUX
cmuClock _HFPER
cmuClock _USARTRFO
cmuClock _USART1
cmuClock _USART2
cmuClock _UARTO
cmuClock _UART1
cmuClock _TIMERO
cmuClock _TIMER1
cmuClock_TIMER2
cmuClock _TIMER3
cmuClock_ACMPO
cmuClock _ACMP1
cmuClock_PRS
cmuClock_DACO
cmuClock _GPIO
cmuClock _VCMP
cmuClock_ADCO
cmuClock_I2C0
cmuClock_I12C1
cmuClock _CORE
cmuClock _AES
cmuClock_DMA
cmuClock _HFLE
cmuClock_LFA
cmuClock _RTC
cmuClock_LETIMERO
cmuClock_PCNTO
cmuClock _PCNT1
cmuClock _PCNT2
cmuClock _LESENSE
cmuClock_LFB
cmuClock _LEUARTO
cmuClock _LEUART1

CMU_Osc_TypeDef

CMU_Osc_TypeDef

Enumerator
High-frequency clock.

Debug clock.
AUX clock.

High-frequency peripheral clock.

Universal sync/async receiver/transmitter O clock.

Universal sync/async receiver/transmitter 1 clock.

Universal sync/async receiver/transmitter 2 clock.

Universal async receiver/transmitter O clock.
Universal async receiver/transmitter 1 clock.
Timer O clock.

Timer 1 clock.

Timer 2 clock.

Timer 3 clock.

Analog comparator 0 clock.

Analog comparator 1 clock.
Peripheral-reflex system clock.
Digital-to-analog converter O clock.
General-purpose input/output clock.
Voltage comparator clock.
Analog-to-digital converter O clock.

12C 0 clock.

12C 1 clock.

Core clock.

Advanced encryption standard accelerator clock.

Direct memory access controller clock.

Low-energy clock divided down from HFCORECLK.

Low-frequency A clock.
Real time counter clock.
Low-energy timer O clock.
Pulse counter O clock.
Pulse counter 1 clock.
Pulse counter 2 clock.
LESENSE clock.

Low-frequency B clock.

&= SILICON LABS

Low-energy universal asynchronous receiver/transmitter O clock.

Low-energy universal asynchronous receiver/transmitter 1 clock.
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Oscillator types.

Enumerator
cmuOsc_LFXO Low-frequency crystal oscillator.
cmuOsc_LFRCO Low-frequency RC oscillator.
cmuOsc_HFXO High-frequency crystal oscillator.
cmuOsc_HFRCO High-frequency RC oscillator.
cmuOsc_AUXHFRCO Auxiliary high-frequency RC oscillator.
cmuOsc_ULFRCO Ultra low-frequency RC oscillator.

CMU_OscMode_TypeDef
CMU_OscMode_TypeDef
Oscillator modes.

Enumerator
cmuOscMode_Crystal Crystal oscillator.
cmuOscMode_AcCoupled AC-coupled buffer.
cmuOscMode_External External digital clock.

CMU_Select_TypeDef
CMU_Select_TypeDef
Selectable clock sources.

Enumerator
cmusSelect_Error Usage error.
cmuSelect_Disabled  clock selector disabled.
cmusSelect_LFXO Low-frequency crystal oscillator.
cmuSelect_LFRCO Low-frequency RC oscillator.
cmusSelect_HFXO High-frequency crystal oscillator.
cmuSelect_HFRCO High-frequency RC oscillator.

cmuSelect_HFCLKLE  High-frequency LE clock divided by 2 or 4.
cmuSelect_AUXHFRCO  auxiliary clock source can be used for debug clock.
cmuSelect_HFSRCCLK  High-frequency source clock.

cmuSelect_HFCLK Divided HFCLK on Giant for debug clock, undivided on Tiny Gecko and for USBC (not
used on Gecko).

cmuSelect_ULFRCO Ultra low-frequency RC oscillator.

CMU_LFXOBoost_TypeDef
CMU_LFXOBoost_TypeDef

LFXO Boost values.

Enumerator

Copyright © 2026 Silicon Laboratories. All rights reserved. 82/472



CMU - Clock Management Unit &= SILICON LABS

cmulLfxoBoost70
cmulLfxoBoost100

Typedef Documentation
CMU_CIkDiv_TypeDef

typedef uint32_t CMU_CIkDiv_TypeDef

Clock divider configuration.

Function Documentation

CMU_AUXHFRCOBandGet
CMU_AUXHFRCOBand_TypeDef CMU_AUXHFRCOBandGet (void )

Get the AUXHFRCO band in use.

Parameters
Type Direction Argument Name Description
void N/A

Returns

« AUXHFRCO band in use.

CMU_AUXHFRCOBandSet

void CMU_AUXHFRCOBandSet (CMU_AUXHFRCOBaAnd_TypeDe] band)

Set the AUXHFRCO band and the tuning value based on the value in the calibration table made during
production.

Parameters

Type Direction Argument Name Description

and_TypeDe [in] band AUXHFRCO band to activate.

CMU_Cadlibrate

uint32_t CMU_Calibrate (uint32_t HFCycles, CMU_Osc_TypeDef] reference)

Calibrate the clock.

Parameters
= o4 Argument -
ype Direction Il Description
uint32_t [in] HFCycles  The number of HFCLK cycles to run the calibration. Increasing this number

increases precision but the calibration will take more time.
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Type Direction = Argument Name Description

EMU_Osc_TypeDet [in] reference The reference clock used to compare HFCLK.

Run a calibration for HFCLK against a selectable reference clock. See the reference manual, CMU chapter, for
more details.

Note
« This function will not return until the calibration measurement is completed.
Returns

. The number of ticks the reference clock after HFCycles ticks on the HF clock.

CMU_CalibrateConfig

void CMU_CalibrateConfig (uint32_t downCycles, CMU_Osc_TypeDefl downSel, CMU_Osc_TypeDet] upSel)

Configure the clock calibration.

Parameters
; ; Argument ot

Type Direction Name Description

uint32_t [in] downCycles The number of downSel clock cycles to run the calibration.
Increasing this number increases precision but the calibration
will take more time.

CMUu_Csc_TypeDeq [in] downSel The clock, which will be counted down downCycles.

EMU_Osc_TypeDed [in] upSel The reference clock; the number of cycles generated by this

clock will be counted and added up and the result can be given

with the CMU_CalibratecountGet(} function call.

Configure a calibration for a selectable clock source against another selectable reference clock. See the
reference manual, CMU chapter, for more details.

Note

« After configuration, a call to CMU_Calibratestart(] is required and the resulting calibration value can be read
out with the CMU_CadlibratecountGet(] function call.

CMU_CadlibrateCountGet

uint32_t CMU_CalibrateCountGet (void )

Get the calibration count register.

Parameters
Type Direction Argument Name Description
void N/A

Note

. If continuous calibration mode is active, calibration busy will almost always be off and only the value needs to
be read. In a normal case, this function call is triggered by the CALRDY interrupt flag.

Returns
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The calibration count, the number of UPSEL clocks in the period of DOWNSEL oscillator clock cycles configured

by a previous write operation to CMU->CALCNT.

CMU_ClockEnable

void CMU_ClockEnable (CMU_Clock_TypeDei clock, bool enable)

Enable/disable a clock.

Parameters
T ; ; Argument g
ype Direction Name Description
EMU_CTock_TypeDeq [in] clock The clock to enable/disable. Notice that not all defined clock
points have separate enable/disable control. See the CMU
overview in the reference manual.
bool [in] enable

- true - enable specified clock.
. false - disable specified clock.

In general, module clocking is disabled after a reset. If a module clock is disabled, the registers of that
module are not accessible and reading from such registers may return undefined values. Writing to registers
of clock-disabled modules has no effect. Avoid accessing module registers of a module with a disabled clock.

Note

- If enabling/disabling an LF clock, synchronization into the low-frequency domain is required. If the same
register is modified before a previous update has completed, this function will stall until the previous

synchronization has completed. See CMU_FreezeEnable(] for a suggestion on how to reduce the stalling time in

some use cdases.

HFCLKLE prescaler is automatically modified when peripherals with clock domain HFBUSCLK is chosen based
on the maximum HFLE frequency allowed.

CMU_ClockDivGet

CMU_CIkDiv_TypeDef CMU_ClockDivGet (CMU_CIock_TypeDe] clock)

Get the clock divisor/prescaler.

Parameters
T . : Argument o
ype Direction 7o Description
EMU_CTock_TypeDeq [in] clock A clock point to get the divisor/prescaler for. Notice that not
all clock points have a divisor/prescaler. See the CMU overview
in the reference manual.
Returns

. The current clock point divisor/prescaler. 1is returned if clock specifies a clock point without a
divisor/prescaler.

CMU_ClockDivSet

void CMU_ClockDivSet (EMU_Clock_TypeDei clock, CMU_CIKDIv_TypeDe] div)
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Set the clock divisor/prescaler.

Parameters
- . Argument —

Type Direction \qme Description

EMU_Clock_Typebeq  [in] clock Clock point to set divisor/prescaler for. Notice that not alll
clock points have a divisor/prescaler. See the CMU overview in
the reference manual.

CMU_CIKDiv_TypeDeq [in] div The clock divisor to use (<= cmuClkDiv_512).

Note

. If setting an LF clock prescaler, synchronization into the low-frequency domain is required. If the same register
is modified before a previous update has completed, this function will stall until the previous synchronization
has completed. See CMU_FreezeEnable(] for a suggestion on how to reduce the stalling time in some use
cases.

HFCLKLE prescaler is automatically modified when peripherals with clock domain HFBUSCLK is chosen based
on the maximum HFLE frequency allowed.

CMU_ClockFreqGet

uint32_t CMU_ClockFreqGet (CMU_CIock_TypeDei clock)

Get the clock frequency for a clock point.

Parameters

Type Direction Argument Name Description

EMU_CIock _TypeDef [in] clock A clock point to fetch the frequency for.
Returns

. The current frequency in Hz.

CMU_ClockSelectSet

void CMU_ClockSelectSet (EMU_CIock_TypeDetd clock, CMU_Select_TypeDet ref)

Select the reference clock/oscillator used for a clock branch.

Parameters
Type Direction Argument Name Description
EMU_Clock_TypeDef  [in] clock A clock branch to select reference clock for. One of:

- EUCToSRTFY
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Type Direction Argument Description

EMU_Select_TypeDed [in] ref A reference selected for clocking. See the reference manual
for details about references available for a specific clock
branch.

- EmuSelect_HFRCQJ
- EmuSerect_CFRTCQ

- EmuSerect_HFXg

- EmuSelect_TFXJ

- EmuSelect_HFCLKTH
- EmuSerect_AUXHFRCTQ
. EmuSelect_HFCTR|

- EmuSelect_ULFRCQ

Notice that if a selected reference is not enabled prior to selecting its use, it will be enabled and this function
will wait for the selected oscillator to be stable. It will however NOT be disabled if another reference clock is
selected later.

This feature is particularly important if selecting a new reference clock for the clock branch clocking the
core. Otherwise, the system may halt.

Note

« HFCLKLE prescaler is automatically modified when peripherals with clock domain HFBUSCLK is chosen based on
the maximum HFLE frequency allowed.

CMU_ClockSelectGet

CMU_Select_TypeDef CMU_ClockSelectGet (CMU_Clock_TypeDet clock)

Get the currently selected reference clock used for a clock branch.

Parameters
Type Direction Argument Name Description
ock _lypebe [in] clock Clock branch to fetch selected ref. clock for. One of:
.
:
:
Returns

. The reference clock used for clocking the selected branch, EmuSelect_Erro] if invalid clock provided.

CMU_LF_ClockPrecisionGet

uint16_t CMU_LF_ClockPrecisionGet (CMU_Clock_TypeDef] clock)

Gets the precision (in PPM) of the specified low frequency clock branch.

Parameters
Type Direction Argument Name Description
EMU_CIock_TypeDed [in] clock Clock branch.
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Returns
- Precision, in PPM, of the specified clock branch.
Note

« This function is only for internal usage.

. The current implementation of this function is used to determine if the clock has a precision <= 500 ppm or
not (which is the minimum required for BLE). Future version of this function should provide more accurate
precision numbers to allow for further optimizations from the stacks.

CMU_HF_ClockPrecisionGet

uint16_t CMU_HF_ClockPrecisionGet (CMU_CIlock_TypeDeq clock)

Gets the precision (in PPM) of the specified high frequency clock branch.

Parameters

Type Direction Argument Name Description
EMU_CTocK_TypeDed [in] clock Clock branch.
Returns

- Precision, in PPM, of the specified clock branch.
Note

« This function is only for internal usage.

« The current implementation of this function is used to determine if the clock has a precision <= 500 ppm or
not (which is the minimum required for BLE). Future version of this function should provide more accurate
precision numbers to allow for further optimizations from the stacks.

CMU_FreezeEnable

void CMU_FreezeEnable (bool enable)

CMU low frequency register synchronization freeze control.

Parameters
T ; ; Argument P
ype Direction None Description
bool [in] enable
- true - enable freeze, modified registers are not propagated to the LF
domain
. false - disable freeze, modified registers are propagated to the LF
domain

Some CMU registers require synchronization into the low-frequency (LF) domain. The freeze feature allows for
severdl such registers to be modified before passing them to the LF domain simultaneously (which takes place
when the freeze mode is disabled).

Another use case for this feature is using an API (such as the CMU API) for modifying several bit fields
consecutively in the same register. If freeze mode is enabled during this sequence, stalling can be avoided.

Note
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When enabling freeze mode, this function will wait for all current ongoing CMU synchronization to LF domain to
complete (normally synchronization will not be in progress.) However, for this reason, when using freeze mode,
modifications of registers requiring LF synchronization should be done within one freeze enable/disable block
to avoid unnecessary stalling.

CMU_HFRCOBandGet
CMU_HFRCOBand_TypeDef CMU_HFRCOBandGet (void )

Get HFRCO band in use.

Parameters
Type Direction Argument Name Description
void N/A

Returns

« HFRCO band in use.

CMU_HFRCOBandSet

void CMU_HFRCOBandSet (CMU_HFRCOBaond_TypeDef band)

Set HFRCO band and the tuning value based on the value in the calibration table made during production.

Parameters
Type Direction Argument Name Description
EMU_HFRCOBANd_TypeD&t [in] band HFRCO band to activate.
Note

« HFCLKLE prescaler is automatically modified based on the maximum HFLE frequency allowed.

CMU_HFRCOStartupDelayGet
uint32_t CMU_HFRCOStartupDelayGet (void )

Get the HFRCO startup delay.

Parameters
Type Direction Argument Name Description
void N/A

See the reference manual for more details.
Returns

« The startup delay in use.

CMU_HFRCOStartupDelaySet

void CMU_HFRCOStartupDelaySet (uint32_t delay)
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Set the HFRCO startup delay.

Parameters
Type Direction Argument Name Description
uint32_t [in] delay The startup delay to set (<= 31).

See the reference manual for more details.

CMU_HFXOInit

void CMU_HFXOInit (const CMU_HFXOInit_TypeDeq * hfxolnit)

Set HFXO control registers.

Parameters

Type Direction Argument Name Description

const CMU_HFXOIt_TypeDeq * [in] hfxolnit HFXO setup parameters.
Note

« HFXO configuration should be obtained from a configuration tool, app note, or crystal data sheet. This

function disables the HFXO to ensure a valid state before update.

CMU_LCDCIKFDIVGet
uint32_t CMU_LCDCIKFDIVGet (void )

Get the LCD framerate divisor (FDIV) setting.

Parameters
Type Direction Argument Name Description
void N/A

Returns

« The LCD framerate divisor.

CMU_LCDCIKFDIVSet
void CMU_LCDCIKFDIVSet (uint32_t div)

Set the LCD framerate divisor (FDIV) setting.

Parameters

Type Direction Argument Name Description

uint32_t [in] div The FDIV setting to use.
Note

. The FDIV field (CMU LCDCTRL register) should only be modified while the LCD module is clock disabled (CMU

LFACLKENO.LCD bit is 0). This function will NOT modify FDIV if the LCD module clock is enabled. See
E™MU_ClockEnable(] for disabling/enabling LCD clock.
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CMU_LFXOlInit

void CMU_LFXOInit (const CMU_LFXOInit_TypeDei * Ifxolnit)

Set LFXO control registers.

Parameters

Type Direction Argument Name Description

const CMU_TFXOINit_TypeDeT * [in] Ifxolnit LFXO setup parameters.
Note

« LFXO configuration should be obtained from a configuration tool, app note, or crystal data sheet. This
function disables the LFXO when necessary to ensure a valid state before update.

CMU_LFXOPrecisionSet
void CMU_LFXOPrecisionSet (uint16_t precision)

Sets LFXO's crystal precision, in PPM.

Parameters

Type Direction Argument Name Description

uint16_t [in] precision LFXO's crystal precision, in PPM.
Note

« LFXO precision should be obtained from a crystal datasheet.

CMU_LFXOPrecisionGet
uint16_t CMU_LFXOPrecisionGet (void )

Gets LFXO's crystal precision, in PPM.

Parameters
Type Direction Argument Name Description
void [in] LFXO's crystal precision, in PPM.

CMU_HFXOPrecisionSet
void CMU_HFXOPrecisionSet (uint16_t precision)

Sets HFXO's crystal precision, in PPM.

Parameters

Type Direction Argument Name Description

uinti6_t [in] precision HFXO's crystal precision, in PPM.
Note

Copyright © 2026 Silicon Laboratories. All rights reserved. 91/472



CMU - Clock Management Unit &= SILICON LABS

HFXO precision should be obtained from a crystal datasheet.

CMU_HFXOPrecisionGet
uint16_t CMU_HFXOPrecisionGet (void )

Gets HFXO's crystal precision, in PPM.

Parameters
Type Direction Argument Name Description
void [in] HFXO's crystal precision, in PPM.

CMU_OscillatorEnable

void CMU_OscillatorEnable (CMU_OUsc_TypeDei osc, bool enable, bool wait)

Enable/disable oscillator.

Parameters
; ; Argument o
Type Direction . mhe Description
EMU_Osc_TypeDef [in] osc The oscillator to enable/disable.
bool [in] enable
. true - enable specified oscillator.
. false - disable specified oscillator.
bool [in] wait Only used if enable is true.
. true - wait for oscillator start-up time to timeout before
returning.
. false - do not wait for oscillator start-up time to timeout
before returning.
Note

« WARNING: When this function is called to disable either cmuOsc_LFXO or cmuOsc_HFXO, the LFXOMODE or
HFXOMODE fields of the CMU_CTRL register are reset to the reset value. In other words, if external clock
sources dre selected in either LFXOMODE or HFXOMODE fields, the configuration will be cleared and needs to be
reconfigured if needed later.

CMU_OscillatorTuningGet

uint32_t CMU_OscillatorTuningGet (CMU_Osc_TypeDef] osc)

Get the oscillator frequency tuning setting.

Parameters
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Argument

Nome Description

Type Direction

EMU_Osc_TypeDeq [in] osc An oscillator to get tuning value for, one of the following:

. EMUOSC_LFRCO

. O HFR o

. EMUOSC_AUXHFRTY

- EMUOSC_HEX] if
CMU_HFXOCTRL_PEAKDETSHUNTOPTMODE is defined

Returns

- The oscillator frequency tuning setting in use.

CMU_OscillatorTuningSet

void CMU_OscillatorTuningSet (CMU_Osc_TypeDe] osc, uint32_t val)

Set the oscillator frequency tuning control.

Parameters
— . 4 Argument -
ype Direction oIl Description
EMU_Osc_TypeDeq [in] osc An oscillator to set tuning value for, one of the following:
. EMUOSC_TFRTO
. O HFRC O
. EMUOSC_AUXHAFRTY
. if PEAKDETSHUNTOPTMODE is available. Note
that CMD mode is set.
uint32_t [in] val The oscillator frequency tuning setting to use.
Note

. Oscillator tuning is done during production and the tuning value is automatically loaded after reset. Changing
the tuning value from the calibrated value is for more advanced use. Certain oscillators also have build-in
tuning optimization.

CMU_PCNTClockExternalSet
void CMU_PCNTClockExternalSet (unsigned int instance, bool external)

Select the PCNTn clock.

Parameters
Type Direction Argument Name Description
unsigned int  [in] instance PCNT instance number to set selected clock source for.
bool [in] external Set to true to select the external clock, false to select LFBCLK.

CMU_PCNTClockExternalGet

bool CMU_PCNTClockExternalGet (unsigned int instance)

Copyright © 2026 Silicon Laboratories. All rights reserved. 93/472



CMU - Clock Management Unit &= SILICON LABS

Determine if the currently selected PCNTn clock used is external or LFBCLK.

Parameters

Type Direction Argument Name Description

unsigned int  [in] instance PCNT instance number to get currently selected clock source for.
Returns

. o true - selected clock is external clock.
o false - selected clock is LFBCLK.

CMU_UpdateWaitStates
void CMU_UpdateWaitStates (uint32_t freq, int vscale)

Configure various wait states to switch to a certain frequency and a certain voltage scale.

Parameters
: . Argument sl
Type Direction Name Description
uint32_t [in] freq The core clock frequency to configure wait-states.
int [in] vscale The voltage scale to configure wait-states. Expected values are 0 or 2,

higher number is lower voltage.

This function will set up the necessary flash, bus, and RAM wait states. Updating the wait state configuration
must be done before increasing the clock frequency and it must be done after decreasing the clock
frequency. Updating the wait state configuration must be done before core voltage is decreased and it must
be done after a core voltage is increased.

.+ 0=12V (VSCALE2)
.+ 2 =10V (VSCALEO)

CMU_CadlibrateCont
void CMU_CalibrateCont (bool enable)

Configure continuous calibration mode.

Parameters
T ; ; Argument g
ype Direction Nae Description
bool [in] enable If true, enables continuous calibration, if false disables continuous

calibration.

CMU_CalibrateStart
void CMU_CalibrateStart (void )

Start calibration.

Parameters
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Type Direction Argument Name Description
void N/A
Note

« This call is usually invoked after EMU_Calibratecontig(] and possibly CMU_CTadlibratecont(].

CMU_CadlibrateStop
void CMU_CalibrateStop (void )

Stop the calibration counters.

Parameters
Type Direction Argument Name Description
void N/A

CMU_DivToLog2

uint32_t CMU_DivToLog2 (EMU_CIKDiv_TypeDet div)

Convert divider to logarithmic value.

Parameters
Type Direction Argument Name Description
EMU_CIKDIV_TypeDéd [in] div An unscaled divider.

It only works for even numbers equal to 2*n.

Returns

- Logarithm base 2 (binary) value, i.e. exponent as used by fixed 2*n prescalers.
CMU_IntClear

void CMU_IntClear (uint32_t flags)

Clear one or more pending CMU interrupts.

Parameters
Type Direction Argument Name Description
uint32_t [in] flags CMU interrupt sources to clear.

CMU_IntDisable
void CMU _IntDisable (uint32_t flags)

Disable one or more CMU interrupts.

Parameters
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Type Direction
uint32_t [in] flags

Argument Name

CMU_IntEnable

void CMU_IntEnable (uint32_t flags)

Enable one or more CMU interrupts.

Parameters
Type Direction Argument Name
uint32_t [in] flags

Note

&= SILICON LABS

Description

CMU interrupt sources to disable.

Description

CMU interrupt sources to enable.

- Depending on use case, a pending interrupt may already be set prior to enabling the interrupt. Consider using

prior to enabling if the pending interrupt should be ignored.
CMU_IntGet

uint32_t CMU_IntGet (void )

Get pending CMU interrupts.

Parameters
Type Direction
void N/A
Returns

« CMU interrupt sources pending.

CMU_IntGetEnabled

uint32_t CMU_IntGetEnabled (void )

Get enabled and pending CMU interrupt flags.

Parameters
Type Direction
void N/A

Argument Name

Argument Name

Description

Description

Useful for handling more interrupt sources in the same interrupt handler.

Note
. This function does not clear event bits.

Returns

« Pending and enabled CMU interrupt sources. The return value is the bitwise AND of

o the enabled interrupt sources in CMU_IEN and

o the pending interrupt flags CMU_IF
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CMU_IntSet

void CMU_IntSet (uint32_t flags)

Set one or more pending CMU interrupts.

&= SILICON LABS

Parameters
Type Direction Argument Name Description
uint32_t [in] flags CMU interrupt sources to set to pending.
CMU_Lock

void CMU_Lock (void )

Lock the CMU to protect some of its registers against unintended modification.

Parameters
Type Direction Argument Name
void N/A

See the reference manual for CMU registers that will be locked.

Note

Description

- If locking the CMU registers, they must be unlocked prior to using any CMU API functions modifying CMU

registers protected by the lock.

CMU_Unlock

void CMU_Unlock (void )

Unlock the CMU so that writing to locked registers again is possible.

Parameters
Type Direction Argument Name
void N/A
auxClkGet

static uint32_t auxClkGet (void )

Get the AUX clock frequency.

Parameters
Type Direction Argument Name
void N/A

Used by MSC flash programming and LESENSE, by default also as a debug clock.
Returns

« AUX Frequency in Hz.
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dbgClkGet
static uint32_t dbgClkGet (void )

Get the Debug Trace clock frequency.

Parameters
Type Direction Argument Name Description
void N/A

Returns

- Debug Trace frequency in Hz.

flashWaitStateControl

static void flashWaitStateControl (uint32_t coreFreq, int vscale)

Configure flash access wait states to support the given core clock frequency.

Parameters
T : . Argument -
ype Direction Nome Description
uint32_t [in] corefreq The core clock frequency to configure flash wait-states.
int [in] vscale Voltage Scale level. Supported levels are 0 and 2 where O is the
default.
flashwaitStateMax

static void flashwaitStateMax (void )

Configure flash access wait states to the most conservative setting for this target.

Parameters
Type Direction Argument Name Description
void N/A

Retain SCBTP (Suppressed Conditional Branch Target Prefetch) setting.

IfClkGet

static uint32_t IfClkGet (CMU_CIlock_TypeDeq IfClkBranch)

Get the LFnCLK frequency based on the current configuration.

Parameters

Type Direction Argument Name Description
OCK_TypeDe [in] IfClkBranch Selected LF branch.

Returns
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The LFnCLK frequency in Hz. If no LFnCLK is selected (disabled), O is returned.

syncReg
void syncReg (uint32_t mask)

Wait for an ongoing sync of register(s) to low-frequency domain to complete.

Parameters
T o i Argument -
ype Direction 9T Description
uint32_t [in] mask A bitmask corresponding to SYNCBUSY register defined bits, indicating

registers that must complete any ongoing synchronization.

hfperClkSafePrescaler
static void hfperClkSafePrescaler (void )

Set HFPER clock tree prescalers to safe values.

Parameters
Type Direction Argument Name Description
void N/A

Note

« This function applies to EFM32GG11B. There are 3 HFPER clock trees with these frequency limits: HFPERCLK (A-
tree): 20MHz in VSCALEO mode, 50MHz in VSCALE2 mode. HFPERBCLK (B-tree): 20MHz in VSCALEO mode, 72MHz
in VSCALE2 mode. HFPERCCLK (C-tree): 20MHz in VSCALEO mode, 50MHz in VSCALE2 mode.

hfperClkOptimizedPrescaler
static void hfperClkOptimizedPrescaler (void )

Set HFPER clock tree prescalers to give highest possible clock node frequency while still beeing within spec.

Parameters
Type Direction Argument Name Description
void N/A

Note

- This function applies to EFM32GG11B. There are 3 HFPER clock trees with these frequency limits: HFPERCLK (A-
tree): 20MHz in VSCALEO mode, 50MHz in VSCALE2 mode. HFPERBCLK (B-tree): 20MHz in VSCALEO mode, 72MHz
in VSCALE2 mode. HFPERCCLK (C-tree): 20MHz in VSCALEO mode, 50MHz in VSCALE2 mode.

Macro Definition Documentation

CMU_CLOCK_SELECT_SET

#define CMU_CLOCK_SELECT _SET
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Value:

(clock, sel)

Macro to set clock sources in the clock tree.

cmucClkDiv_1

#define cmuClkDiv_1

Value:

1

Clock divisors.

These values are valid for prescalers. Divide clock by 1.

cmucClkDiv_2

#define cmuClkDiv_2

Value:

2

Divide clock by 2.

cmucClkDiv_4

#define cmuClkDiv_4

Value:

4

Divide clock by 4.

cmucClkDiv_8

#define cmucClkDiv_8

Value:

8

Divide clock by 8.

cmucClkDiv_16

#define cmucClkDiv_16

Value:
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16

Divide clock by 16.

cmucClkDiv_32

#define cmuClkDiv_32

Value:

32

Divide clock by 32.

cmucClkDiv_64

#define cmuClkDiv_64

Value:

64

Divide clock by 64.

cmucClkDiv_128

#define cmuClkDiv_128

Value:

128

Divide clock by 128.

cmucClkDiv_256

#define cmuClkDiv_256

Value:

256

Divide clock by 256.

cmucClkDiv_512

#define cmuClkDiv_512

Value:

512

Divide clock by 512.
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cmuClkDiv_1024

#define cmuClkDiv_1024

Value:

1024

Divide clock by 1024.

cmucClkDiv_2048

#define cmuClkDiv_2048

Value:

2048

Divide clock by 2048.

cmuClkDiv_4096

#define cmuClkDiv_4096

Value:

4096

Divide clock by 4096.

cmuClkDiv_8192

#define cmuClkDiv_8192

Value:

8192

Divide clock by 8192.

cmuClkDiv_16384

#define cmuClkDiv_16384

Value:

16384

Divide clock by 16384.

cmucClkDiv_32768

Copyright © 2026 Silicon Laboratories. All rights reserved.
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#define cmuClkDiv_32768

Value:

32768

Divide clock by 32768.

CMU_LFXOINIT_DEFAULT

#define CMU_LFXOINIT _DEFAULT

Value:

{ \
cmuLfxoBoost70, \

_CMU_CTRL_LFXOTIMEOUT_DEFAULT, \

cmuOscMode_Crystal,

}

Default LFXO initialization values.

CMU_LFXOINIT_EXTERNAL_CLOCK

#define CMU_LFXOINIT _EXTERNAL_CLOCK

Value:

cmuLfxoBoost70,
_CMU_CTRL_LFXOTIMEOUT_8CYCLES,
cmuOscMode_External,

}

P

Default LFXO initialization for external clock.

CMU_HFXOINIT_DEFAULT

#define CMU_HFXOINIT_DEFAULT

Value:

\
_CMU_CTRL_HFXOBOOST_DEFAULT, /* 100% HFX0 boost */ \
_CMU_CTRL_HFXOTIMEOUT_DEFAULT, /* 16 K startup delay */ \
false, /* Disable glitch detector */ \
cmuOscMode_Crystal, /* Crystal oscillator */ \

}

Default HFXO initialization values for Platform 1 devices.

CMU_HFXOINIT_EXTERNAL_CLOCK

#define CMU_HFXOINIT _EXTERNAL_CLOCK

Value:
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{ \
o, /* Minimal HFXO0 boost, 50% */ \
_CMU_CTRL_HFXOTIMEOUT_8CYCLES, /* Minimal startup delay, 8 cycles */ \
false, /* Disable glitch detector */ \
cmuOscMode_External, /* External digital clock */ \

}

Default HFXO initialization for external clock.
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CMU_LFXOInit_TypeDef

LFXO initialization structure.

Initialization values should be obtained from a configuration tool, application note or crystal data sheet.

Public Attributes

MU_LFXOBooY [poost
t_TypeDef LFXO boost.

uint8_t
Startup delay.

CMU_OScMode
TypeDe Oscillator mode.

Public Attribute Documentation

boost

CMU_LFXOBoost_TypeDef CMU_LFXOInit_TypeDef::boost

LFXO boost.

timeout
| uint8_t CMU_LFXOInit_TypeDef::timeout

Startup delay.

mode

CMU_OscMode_TypeDef CMU_LFXOInit_TypeDef::mode

Oscillator mode.
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HFXO initialization structure.

Initialization values should be obtained from a configuration tool, application note or crystal data sheet.

Public Attributes

uint8_t poosT

HFXO Boost, 0=50% 1=70%, 2=80%, 3=100%.

uint8_t
Startup delay.

bool dlitchbetectot
Enable/disable glitch detector.

CMU_OscMode
TypeDe Oscillator mode.

Public Attribute Documentation

boost
| uint8_t CMU_HFXOInit_TypeDef::boost

HFXO Boost, 0=50% 1=70%, 2=80%, 3=100%.

timeout
| uint8_t CMU_HFXOInit_TypeDef::timeout

Startup delay.

glitchDetector
| bool CMU_HFXOInit_TypeDef::glitchDetector

Enable/disable glitch detector.

mode

CMU_OscMode_TypeDef CMU_HFXOInit_TypeDef::mode

Oscillator mode.
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CORE - Core Interrupt

CORE - Core Interrupt

Introduction

CORE interrupt API provides a simple and safe means to disable and enable interrupts to protect sections of
code.

This is often referred to as "critical sections". This module provides support for three types of critical
sections, each with different interrupt blocking capabilities.

- CRITICAL section: Inside a critical section, all interrupts are disabled (except for fault handlers). The PRIMASK
register is always used for interrupt disable/enable.

. ATOMIC section: This type of section is configurable and the default method is to use PRIMASK. With BASEPRI
configuration, interrupts with priority equal to or lower than a given configurable level are disabled. The
interrupt disable priority level is defined at compile time. The BASEPRI register is not available for all
architectures.

« NVIC mask section: Disable NVIC (external interrupts) on an individual manner.

em_core also has an API for manipulating RAM-based interrupt vector tables.

Compile-time Configuration

The following #defines are used to configure em_core:

// The interrupt priority level used inside ATOMIC sections.
#define CORE_ATOMIC_BASE_PRIORITY_LEVEL 3

// A method used for interrupt disable/enable within ATOMIC sections.
#define CORE_ATOMIC_METHOD CORE_ATOMIC_METHOD_PRIMASK

If the default values do not support your needs, they can be overridden by supplying -D compiler flags on the
compiler command line or by collecting all macro redefinitions in a file named emlib_config.h and then
supplying -DEMLIB_USER_CONFIG on a compiler command line.

Note

« The default emlib configuration for ATOMIC section interrupt disable method is using PRIMASK, i.e., ATOMIC
sections are implemented as CRITICAL sections.

« Due to architectural limitations Cortex-MO+ devices do not support ATOMIC type critical sections using the
BASEPRI register. On MO+ devices ATOMIC section helper macros are available but they are implemented as
CRITICAL sections using PRIMASK register.

Macro API

The primary em_core APl is the macro API. Macro API will map to correct CORE functions according to the
selected CORE_ATOMIC _METHOD and similar configurations (the full CORE API is of course also available). The
most useful macros are as follows:

[CORE_DECTARE_TRQ_STATH
[CORE_ENTER_ATOMIC(]
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[@A Used together to implement an ATOMIC section.

{
CORE_DECLARE_IRQ_STATE; // Storage for saving IRQ state prior to
// atomic section entry.
CORE_ENTER_ATOMIC(); // Enter atomic section.
. your code goes here ...
CORE_EXIT_ATOMIC(); // Exit atomic section, IRQ state is restored.
}

[N A concatenation of all three macros above.

{
CORE_ATOMIC_SECTION(

. your code goes here ...

[N These macros implement CRITICAL sections in a similar fashion as described above for ATOMIC sections.

[@A These macros implement NVIC mask sections in a similar fashion as described above for ATOMIC sections.
See for an example.

Refer to Macros or Macro Definition Documentation below for a full list of macros.

API reimplementation

Most of the functions in the API are implemented as weak functions. This means that it is easy to reimplement
when special needs arise. Shown below is a reimplementation of CRITICAL sections suitable if FreeRTOS OS is
used:

CORE_irqState_t CORE EnterCritical(void)
{

vPortEnterCritical();

return 0;

void CORE_ExitCritical(CORE_irqgState_t irgState)
{

(void)irqgState;

vPortExitCritical();

3

Also note that CORE_Enter/ExitCritical() are not implemented as inline functions. As a result,
reimplementations will be possible even when original implementations are inside a linked library.

Copyright © 2026 Silicon Laboratories. All rights reserved.
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Some RTOSes must be notified on interrupt handler entry and exit. Macros CORE_INTERRUPT_ENTRY(] and
[EORE_INTERRUPT_EXIT(]] are suitable placeholders for inserting such code. Insert these macros in all your
interrupt handlers and then override the default macro implementations. This is an example if uC/OS is used:

// In emlib_config.h:

#define CORE_INTERRUPT_ENTRY() OSIntEnter()
#define CORE_INTERRUPT_EXIT() 0SINtEXit()

Interrupt vector tables

When using RAM based interrupt vector tables it is the user's responsibility to allocate the table space
correctly. The tables must be aligned as specified in the CPU reference manual.

[@A Initialize a RAM based vector table by copying table entries from a source vector table to a target table.
VTOR is set to the address of the target vector table.

[CORE_GetNvicRamTableHandler(}
[ Use these functions to get or set the interrupt handler for a specific IRQn. They both use the interrupt

vector table defined by the current VTOR register value.

Maximum Interrupt Disabled Time

The maximum time spent (in cycles) in critical and atomic sections can be measured for performance and
interrupt latency analysis. To enable the timings, use the
SL_EMLIB_CORE_ENABLE_INTERRUPT_DISABLED_TIMING configuration option. When enabled, the functions
[CORE_get_max_time_critical_section(]

[CORE_get_max_time_atomic_section(]

can be used to get the max timings since startup.

Examples

Implement an NVIC critical section:

CORE_DECLARE_NVIC_ZEROMASK(mask); // A zero initialized NVIC disable mask

// Set mask bits for IRQs to block in the NVIC critical section.

// In many cases, you can create the disable mask once upon application
// startup and use the mask globally throughout the application lifetime.
CORE_NvicMaskSetIRQ(LEUARTO_IRQn, &mask);

CORE_NvicMaskSetIRQ(VCMP_IRQn, &mask ) ;

// Enter NVIC critical section with the disable mask
CORE_NVIC_SECTION(&mask,

. your code goes here ...

Porting from em_int
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Existing code using INT_Enable() and INT_Disable() must be ported to the em_core API. While em_int used, a
global counter to store the interrupt state, em_core uses a local variable. Any usage of INT_Disable(),
therefore, needs to be replaced with a declaration of the interrupt state variable before entering the critical

section.

Since the state variable is in local scope, the critical section exit needs to occur within the scope of the
variable. If multiple nested critical sections are used, each needs to have its own state variable in its own

scope.

In many cases, completely disabling all interrupts using CRITICAL sections might be more heavy-handed than
needed. When porting, consider whether other types of sections, such as ATOMIC or NVIC mask, can be used
to only disable a subset of the interrupts.

Replacing em_int calls with em_core function calls:

void func(void)

{
// INT_Disable();

// INT_Enable();

Modules

CORE_DECLARE_IRQ_STATE;
CORE_ENTER_ATOMIC();

CORE_EXIT_ATOMIC();

[AwTt_cycle_counter_handle_{

[CORE_nvicMask_1{

Typedefs

typedef
uint32_t

typedef
uint32_t

Functions

void
void
void
void
void

void

[EORE_IrgState_1

Storage for PRIMASK or BASEPRI value.

EORE_IrgState_j
Storage for PRIMASK or BASEPRI value.

[CORE_CriticalDIsablelrg(void)

Disable interrupts.

[CORE_CTticalEnablelrg( void)

Enable interrupts.

[CORE_EnterCritical(void)

Enter a CRITICAL section.

[CORE_EXIECritical(CORE_irqState_t irqState)
Exit a CRITICAL section.

[CORE_YislaCrtioa](void)

Brief interrupt enable/disable sequence to allow handling of pending interrupts.

[CORE_AtomicDisablelrg(void)

Disable interrupts.

[CORE_AtomicEnablelrg(void)

Enable interrupts.
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void
void
void
void
void
void
void
void
bool
bool
bool
void
bool
bool

void *
void

void

void
void
uint32_t

uint32_t
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[CORE_EnterAtomid(void)
Enter an ATOMIC section.

[CORE_EXitAtomid(CORE_irqState_t irqState)
Exit an ATOMIC section.

[CORE_VieldAtomig(void)

Brief interrupt enable/disable sequence to allow handling of pending interrupts.

[EORE_EnterNvicMasK(CORE_nvicMask _t *nvicState, const CORE_nvicMask_t *disable)
Enter a NVIC mask section.

[CORE_NvicDisableMasK(const CORE_nvicMask _t *disable)

Disable NVIC interrupts.

[CORE_NVicEnableMasK(const CORE_nvicMask_t *enable)

Set current NVIC interrupt enable mask.

[CORE_YieldNvicMasK(const CORE_nvicMask_t *enable)

Brief NVIC interrupt enable/disable sequence to allow handling of pending interrupts.

[CORE_NVICMaskSetlRQ(IRQn_Type irqN, CORE_nvicMask_t *mask)
Utility function to set an IRQn bit in a NVIC enable/disable mask.

[CORE_NVIicMaskClearlRQ(IRQn_Type irqN, CORE_nvicMask_t *mask)

Utility function to clear an IRQn bit in a NVIC enable/disable mask.

COR 3 j(void)
Check whether the current CPU operation mode is handler mode.

[CORE_TraisBlocked(IRQN_Type irgN)

Check if a specific interrupt is disabled or blocked.

[CORE_TrgisDisabled(void)

Check if interrupts are disabled.

[CORE_GetNvicEnabledMasK(CORE_nvicMask_t *mask)

Get the current NVIC enable mask state.

[CORE_GetNvicMaskDisablestatg(const CORE_nvicMask _t *mask)

Get NVIC disable state for a given mask.

[CORE_NVICIRODisabled(IRQn_Type irgN)
Check if an NVIC interrupt is disabled.

CORE_GetNVicRamTableRandler(IRQn_Type irgN)

Utility function to get the handler for a specific interrupt.

[CORE_SetNvicRamTIableHandled(IRQn_Type irgN, void *handler)

Utility function to set the handler for a specific interrupt.

(uint32_t *sourceTable, uint32_t sourcesSize, uint32_t *targetTable,
uint32_t targetSize, void *defaultHandler, bool overwriteActive)

Initialize an interrupt vector table by copying table entries from a source to a target table.

Eycle_counter_starg(dwt_cycle_counter_handle_t *handle)
Start a recording.

Eycle_counter_stogd(dwt_cycle_counter_handle_t *handle)

Stop arecording.

[CORE_get_max_time_critical_section(void)

Returns the max time spent in critical section.

[CORE_get_max_time_atomic_section(void)

Returns the max time spent in atomic section.
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void

void

Macros

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

[CORE_clear_max_time_critical_sectior(void)

Clears the max time spent in atomic section.

[EORE_clear_max_time_atomic_sectior(void)
Clears the max time spent in atomic section.

[CORE_INTERRUPT_ENTRY ()

Placeholder for optional interrupt handler entry code.

Placeholder for optional interrupt handler exit code.

EORE_ATOMIC _METHOD_PRIMASK| O
Use PRIMASK register to disable interrupts in ATOMIC sections.

[CORE_ATOMIC _METHOD _BASEPR] 1
Use BASEPRI register to disable interrupts in ATOMIC sections.

[CORE_ATOMIC _BASE_PRIORITY_LEVET 3
The interrupt priority level disabled within ATOMIC regions.

[CORE_DECTLARE_IRQ_STATH CORE_irqState_t irqState

Allocate storage for PRIMASK or BASEPRI value for use by CORE_ENTER/EXIT_ATOMIC() and

CORE_ENTER/EXIT_CRITICAL() macros.

EORE_CRITICAL_TRQ_DISABLH ()
CRITICAL style interrupt disable.

[EORE_CRITICAL TRQ_ENABLH ()
CRITICAL style interrupt enable.

[CORE_CRITICAL_SECTION (yourcode)

Convenience macro for implementing a CRITICAL section.

[EORE_ENTER_CRITICAT] ()

Enter CRITICAL section.

[EORE_EXTT_CRITICA ()

Exit CRITICAL section.

EORE_VIELD _CRITICAT ()
CRITICAL style yield.

[CORE_ATOMIC _RQ_DISABLH ()
ATOMIC style interrupt disable.

EORE_ATOMIC _TRQ_ENABLH ()
ATOMIC style interrupt enable.

[CORE_ATOMIC_SECTION (yourcode)

Convenience macro for implementing an ATOMIC section.

Enter ATOMIC section.

EORE_EXTT_ATOMI ()
Exit ATOMIC section.

ATOMIC style yield.

[CORE_TRQ_DISABLED ()
Check if IRQ is disabled.

EORE_TN_TRQ_TONTEXT] ()
Check if inside an IRQ handler.
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#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

#define

[CORE_DECTCARE_TRQ_STATH

&= SILICON LABS

Allocate storage for PRIMASK or BASEPRI value for use by CORE_ENTER/EXIT_ATOMIC() and

CORE_ENTER/EXIT_CRITICAL() macros.

EORE_CRIMTICAL _TRQ_DISABLH ()
CRITICAL style interrupt disable.

[EORE_TRITICAL _TRQ_ENABLH ()
CRITICAL style interrupt enable.

[CORE_CRITICAL_SECTION (yourcode)

Convenience macro for implementing a CRITICAL section.

CORE_ENTER_CRITICAT] ()
Enter CRITICAL section.

CORE_EXTT_CRITICAT] ()
Exit CRITICAL section.

EORE_VIELD_CRITICAT] ()
CRITICAL style yield.

[EORE_ATOMIC TRQ_DISABLH ()
ATOMIC style interrupt disable.

[EORE_ATOMIC TRQ_ENABLH ()
ATOMIC style interrupt enable.

[CORE_ATOMIC_SECTION (yourcode)

Convenience macro for implementing an ATOMIC section.

CORE_ENTER_ATOMI ()
Enter ATOMIC section.

EORE_EXTT _ATOMI ()
Exit ATOMIC section.

EORE_YTELD_ATOMIQ ()
ATOMIC style yield.

[CORE_NVIC_REG_WORDY ((EXT_IRQ_COUNT + 31) / 32)

Number of words in a NVIC mask set.

[CORE_DEFAULT _VECTOR_TABLE_ENTRIEY (EXT_IRQ_COUNT + 16)

Number of entries in a default interrupt vector table.

[CORE_INTERRUPT_HIGHEST_PRIORITY] O

Highest priority for core interrupt.

[CORE_INTERRUPT_DEFAULT_PRIORITY 5

Default priority for core interrupt.

[CORE_INTERRUPT _TOWEST_PRIORITY 7

Lowest priority for core interrupt.

CORE_ATOMIC _METHOD _DEFAULT CORE_ATOMIC _METHOD _BASEPRI
Default method to disable interrupts in ATOMIC sections.

[CORE_ATOMIC _METHOL] CORE_ATOMIC _METHOD _PRIMASK

Specify which method to use when implementing ATOMIC sections.

[CORE_DECLARE_NVIC_STATH CORE_nvicMask _t nvicState

Allocate storage for NVIC interrupt masks for use by CORE_ENTER/EXIT_NVIC() macros.

[EORE_DECTARE_NVIC_MASK| (x)

Allocate storage for NVIC interrupt masks.

[CORE_DECTARE_NVIC_ZEROMASKR| (x)

Allocate storage for and zero initialize NVIC interrupt mask.
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#define [CORE_NVIC _DISABLH (mask)
NVIC mask style interrupt disable.

#define [EORE_NVIC_ENABLH (mask)
NVIC mask style interrupt enable.

#define [EORE_NVIC _SECTION (mask, yourcode)

Convenience macro for implementing a NVIC mask section.

#define  [CORE_ENTER_NVI] (disable)

Enter NVIC mask section.

#define  [CORE_EXIT_NVI ()

Exit NVIC mask section.

#define [CORE_YTELD_NVI (enable)
NVIC maks style yield.

Typedef Documentation

CORE_irgState_t
| typedef uint32_t CORE_irqState_t

Storage for PRIMASK or BASEPRI value.

CORE_irgState_t
| typedef uint32_t CORE_irqState_t

Storage for PRIMASK or BASEPRI value.

Function Documentation

CORE_CriticalDisablelrq
void CORE_CriticalDisablelrq (void )

Disable interrupts.

Parameters
Type Direction Argument Name Description
void N/A

Disable all interrupts by setting PRIMASK. (Fault exception handlers will still be enabled).

CORE_CriticalEnableirq
void CORE_CriticalEnablelrq (void )

Enable interrupts.

Parameters
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Type Direction Argument Name Description
void N/A

Enable interrupts by clearing PRIMASK.
CORE_EnterCritical

CORE_irqState_t CORE_EnterCritical (void )

Enter a CRITICAL section.

Parameters
Type Direction Argument Name Description
void N/A

When a CRITICAL section is entered, all interrupts (except fault handlers) are disabled.
Returns

« The value of PRIMASK register prior to the CRITICAL section entry.

CORE_ExitCritical

void CORE_EXxitCritical (CORE_Irgstate_{ irqState)

Exit a CRITICAL section.

Parameters
T : : Argument it
ype Direction Nene Description
EORE_irgstate§ [in] irgState  The interrupt priority blocking level to restore to PRIMASK when

exiting the CRITICAL section. This value is usually the one returned
by a prior call to CORE_Entercritical(].

CORE_YieldCritical

void CORE_YieldCritical (void )

Brief interrupt enable/disable sequence to allow handling of pending interrupts.

Parameters
Type Direction Argument Name Description
void N/A

Note

« Usually used within a CRITICAL section.

CORE_AtomicDisablelrq

void CORE_AtomicDisablelrq (void )
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Disable interrupts.

Parameters
Type Direction Argument Name Description
void N/A

Disable interrupts with a priority lower or equal to CORE_ATOMIC _BASE_PRIORITY_LEVEL. Sets core BASEPRI
register to CORE_ATOMIC _BASE_PRIORITY _LEVEL.

Note

. If CORE_ATOMIC _METHOD is CORE_ATOMIC _METHOD_PRIMASK], this function is identical to
[CORE_CriticalDisablelrq().

CORE_AtomicEnablelrq
void CORE_AtomicEnablelrq (void )

Enable interrupts.

Parameters
Type Direction Argument Name Description
void N/A

Enable interrupts by setting core BASEPRI register to O.
Note

. If CORE_ATOMIC _METHOD is CORE_ATOMIC _METHOD_BASEPR] and PRIMASK is set (CPU is inside a CRITICAL

section), interrupts will still be disabled after calling this function.
. If CORE_ATOMIC_METHOD) is CORE_ATOMIC _METHOD_PRIMASK], this function is identical to
[CORE_CriticalEnablelrq(].

CORE_EnterAtomic
CORE_irqState_t CORE_EnterAtomic (void )

Enter an ATOMIC section.

Parameters
Type Direction Argument Name Description
void N/A

When an ATOMIC section is entered, interrupts with priority lower or equal to

[CORE_ATOMIC _BASE_PRIORITY_LEVEQ are disabled.

Note

. If CORE_ATOMIC _METHOD is CORE_ATOMIC _METHOD _PRIMASK], this function is identical to CORE_Entercritical(].

Returns

. The value of BASEPRI register prior to ATOMIC section entry.

CORE_ExitAtomic
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void CORE_ExitAtomic (CORE_Irgstate_{ irqState)

Exit an ATOMIC section.

Parameters
T : : Argument Ay
ype Direction \gme Description
EOREirgstate g [in] irgState  The interrupt priority blocking level to restore to BASEPRI when
exiting the ATOMIC section. This value is usually the one returned by
a prior call to CORE_EnterAtomic(].
Note

. If CORE_ATOMIC _METHOD is set to CORE_ATOMIC _METHOD_PRIMASK], this function is identical to
[CORE_EXITCritical(}.

CORE_YieldAtomic
void CORE_YieldAtomic (void )

Brief interrupt enable/disable sequence to allow handling of pending interrupts.

Parameters
Type Direction Argument Name Description
void N/A

Note

« Usully used within an ATOMIC section.
« If CORE_ATOMIC_METHOD] is CORE_ATOMIC _METHOD_PRIMASK|, this function is identical to CORE_YieldCritical(].

CORE_EnterNvicMask

void CORE_EnterNvicMask (EORE_nvicMask_1 * nvicState, const CORE_nvicMask_1 * disable)

Enter a NVIC mask section.

Parameters

Type Direction ﬁg?#g\ent Description

EORE_NVicMask_q * [out] nvicState Return NVIC interrupts enable mask prior to section entry.
const [in] disable A mask specifying which NVIC interrupts to disable within

[ICORE_nvicMask_1 *

the section.

When a NVIC mask section is entered, specified NVIC interrupts are disabled.

CORE_NvicDisableMask

void CORE_NvicDisableMask (const CORE_nvicMask_1 * disable)

Disable NVIC interrupts.
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Parameters
Type Direction Argument Name Description
const CORE_NVICMask_1 *  [in] disable A mask specifying which NVIC interrupts to disable.

CORE_NvicEnableMask

void CORE_NvicEnableMask (const CORE_NvicCMasKk_1{ * enable)

Set current NVIC interrupt enable mask.

Parameters
T : : Argument P
ype Direction Nome Description
const [out] enable A mask specifying which NVIC interrupts are currently

[ICORE_nvIiCMasK_1 *

enabled.

CORE_YieldNvicMask

void CORE_YieldNvicMask (const CORE_nvicMask_1 * enable)

Brief NVIC interrupt enable/disable sequence to allow handling of pending interrupts.

Parameters
T ; ; Argument "
ype Direction None Description
const CORE_AVICMGSKY  [in] enable A mask specifying which NVIC interrupts to briefly
enable.
Note

« Usually used within an NVIC mask section.

CORE_NvicMaskSetIRQ

void CORE_NvicMaskSetIRQ (IRQn_Type irgN, CORE_NVICMask_{ * mask)

Utility function to set an IRQn bit in a NVIC enable/disable mask.

Parameters
Type Direction  Argument Name Description
IRQn_Type [in] irgN The IRQn_Type enumerator for the interrupt.
EORE_NvicMask_{ * [inout] mask The mask to set the interrupt bit in.

CORE_NvicMaskClearIRQ

void CORE_NvicMaskClearIRQ (IRQn_Type irgN, CORE_nvicMask_1 * mask)

Utility function to clear an IRQn bit in a NVIC enable/disable mask.

Parameters
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Type Direction  Argument Name Description

Type Direction  Argument Name Description

IRQN_Type [in] irgN The IRQn_Type enumerator for the interrupt.
EORE_NvicMask_{ * [inout] mask The mask to clear the interrupt bit in.

CORE_InlrqContext
bool CORE_InirgContext (void )

Check whether the current CPU operation mode is handler mode.

Parameters
Type Direction Argument Name Description
void N/A

Returns

« True if the CPU is in handler mode (currently executing an interrupt handler).
False if the CPU is in thread mode.

CORE_IrqglsBlocked

bool CORE_IrqgisBlocked (IRQn_Type irgN)

Check if a specific interrupt is disabled or blocked.

Parameters

Type Direction = Argument Name Description

IRQn_Type  [in] irgN The IRQn_Type enumerator for the interrupt to check.
Returns

« True if the interrupt is disabled or blocked.

CORE_IrqlIsDisabled
bool CORE_IrqisDisabled (void )

Check if interrupts are disabled.

Parameters
Type Direction Argument Name Description
void N/A

Returns

. True if interrupts are disabled.

CORE_GetNvicEnabledMask
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void CORE_GetNvicEnabledMask (CORE_nvicMask_{ * mask)

Get the current NVIC enable mask state.

Parameters
Type Direction Argument Name Description
EORE_nvicMask_{ * [out] mask The current NVIC enable mask.

CORE_GetNvicMaskDisableState

bool CORE_GetNvicMaskDisableState (const CORE_NvICMask_{ * mask)

Get NVIC disable state for a given mask.

Parameters

Type Direction Argument Name Description

const CORE_NViCMask_J * [in] mask An NVIC mask to check.
Returns

« True if all NVIC interrupt mask bits are clear.

CORE_NVviclRQDisabled
bool CORE_NviclRQDisabled (IRQn_Type irqN)

Check if an NVIC interrupt is disabled.

Parameters

Type Direction = Argument Name Description

IRQn_Type  [in] irgN The IRQn_Type enumerator for the interrupt to check.
Returns

. True if the interrupt is disabled.

CORE_GetNvicRamTableHandler
void * CORE_GetNvicRamTableHandler (IRQn_Type irgN)

Utility function to get the handler for a specific interrupt.

Parameters

Type Direction Argument Name Description

IRQn_Type [in] irgN The IRQN_Type enumerator for the interrupt.
Returns

. The handler address.

Note
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- Uses the interrupt vector table defined by the current VTOR register value.

CORE_SetNvicRamTableHandler
void CORE_SetNvicRamTableHandler (IRQn_Type irgN, void * handler)

utility function to set the handler for a specific interrupt.

Parameters
Type Direction Argument Name Description
IRQn_Type [in] irgN The IRQN_Type enumerator for the interrupt.
void * [in] handler The handler address.

Note

« Uses the interrupt vector table defined by the current VTOR register value.

CORE_InitNvicVectorTable

void CORE_InitNvicVectorTable (uint32_t * sourceTable, uint32_t sourceSize, uint32_t * targetTable, uint32_t
targetSize, void * defaultHandler, bool overwriteActive)

Initialize an interrupt vector table by copying table entries from a source to a target table.

Parameters
T : : Argument Aareh
ype Direction . me Description
uint32_t [in] sourceTable The address of the source vector table.
uint32_t [in] sourceSize A number of entries in the source vector table.
uint32_t [in] targetTable The address of the target (new) vector table.
uint32_t [in] targetSize A number of entries in the target vector table.
void * [in] defaultHandler An address of the interrupt handler used for target entries for which
where there is no corresponding source entry (i.e., the target table is
larger than the source table).
bool [in] overwriteActive \hen true, a target table entry is always overwritten with the
corresponding source entry. If false, a target table entry is only
overwritten if it is zero. This makes it possible for an application to
partly initialize a target table before passing it to this function.
Note

« This function will set a new VTOR register value.

cycle_counter_start

static void cycle_counter_start (Bwt_cycle_counter_handle_{ * handle)

Start a recording.

Parameters
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Type Direction = Argument Name Description
BwTt_cycle_counter_handre_J * [in] handle Pointer to initialized counter handle.
Note

+ SL_EMLIB_CORE_ENABLE_INTERRUPT_DISABLED_TIMING must be enabled.

cycle_counter_stop

static void cycle_counter_stop (BwWTt_cycle_counter_handle_{ * handle)

Stop a recording.

Parameters

Type Direction = Argument Name Description
PWt_cycle_counter_handle_{ * [in] handle Pointer to initialized counter handle.
Note

« SL_EMLIB_CORE_ENABLE_INTERRUPT_DISABLED_TIMING must be enabled.

CORE_get_max_time_critical_section
uint32_t CORE_get_max_time_critical_section (void )

Returns the max time spent in critical section.

Parameters
Type Direction Argument Name
void N/A

Returns

« The max time spent in critical section.
Note

+ SL_EMLIB_CORE_ENABLE_INTERRUPT_DISABLED_TIMING must be enabled.

CORE_get_max_time_atomic_section
uint32_t CORE_get_max_time_atomic_section (void )

Returns the max time spent in atomic section.

Parameters
Type Direction Argument Name
void N/A

Returns

« The max time spent in atomic section.

Note
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SL_EMLIB_CORE_ENABLE_INTERRUPT_DISABLED _TIMING must be enabled.

CORE_clear_max_time_critical_section
void CORE_clear_max_time_critical_section (void )

Clears the max time spent in atomic section.

Parameters
Type Direction Argument Name
void N/A

Note

« SL_EMLIB_CORE_ENABLE_INTERRUPT_DISABLED_TIMING must be enabled.

CORE_clear_max_time_atomic_section
void CORE_clear_max_time_atomic_section (void )

Clears the max time spent in atomic section.

Parameters
Type Direction Argument Name
void N/A

Note

« SL_EMLIB_CORE_ENABLE_INTERRUPT_DISABLED_TIMING must be enabled.

Macro Definition Documentation
CORE_INTERRUPT_ENTRY

#define CORE_INTERRUPT_ENTRY

Placeholder for optional interrupt handler entry code.

This might be needed when working with an RTOS.
CORE_INTERRUPT_EXIT

#define CORE_INTERRUPT_EXIT

Placeholder for optional interrupt handler exit code.

This might be needed when working with an RTOS.
CORE_ATOMIC_METHOD_PRIMASK

#define CORE_ATOMIC _METHOD _PRIMASK
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Value:

[¢]

Use PRIMASK register to disable interrupts in ATOMIC sections.

CORE_ATOMIC_METHOD_BASEPRI

#define CORE_ATOMIC_METHOD_BASEPRI

Value:

1

Use BASEPRI register to disable interrupts in ATOMIC sections.

CORE_ATOMIC_BASE_PRIORITY_LEVEL

#define CORE_ATOMIC _BASE_PRIORITY _LEVEL

Value:

3

The interrupt priority level disabled within ATOMIC regions.

Interrupts with priority level equal to or lower than this definition will be disabled within ATOMIC regions.

CORE_DECLARE_IRQ_STATE

#define CORE_DECLARE_IRQ_STATE

Value:

CORE_irqgState_t irgState

Allocate storage for PRIMASK or BASEPRI value for use by CORE_ENTER/EXIT_ATOMIC() and
CORE_ENTER/EXIT_CRITICAL() macros.

CORE_CRITICAL_IRQ_DISABLE

#define CORE_CRITICAL_IRQ_DISABLE

Value:

|()

CRITICAL style interrupt disable.

CORE_CRITICAL_IRQ_ENABLE

#define CORE_CRITICAL_IRQ_ENABLE

Value:
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0

CRITICAL style interrupt enable.

CORE_CRITICAL_SECTION
#define CORE_CRITICAL_SECTION

Value:

CORE_DECLARE_IRQ STATE;
CORE_ENTER_CRITICAL();

yourcode

P g

}
CORE_EXIT_CRITICAL();

Convenience macro for implementing a CRITICAL section.

CORE_ENTER_CRITICAL

#define CORE_ENTER_CRITICAL

Value:

|()

Enter CRITICAL section.

Assumes that a CORE_DECLARE_IRQ_STATH exist in scope.

CORE_EXIT_CRITICAL

#define CORE_EXIT_CRITICAL

Value:

|()

Exit CRITICAL section.

Assumes that a CORE_DECLARE_IRQ_STATH exist in scope.

CORE_YIELD_CRITICAL

#define CORE_YIELD_CRITICAL

Value:

0

CRITICAL style yield.

CORE_ATOMIC_IRQ_DISABLE
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#define CORE_ATOMIC_IRQ_DISABLE

Value:

0

ATOMIC style interrupt disable.

CORE_ATOMIC_IRQ_ENABLE

#define CORE_ATOMIC _IRQ_ENABLE

Value:

0

ATOMIC style interrupt enable.

CORE_ATOMIC_SECTION

#define CORE_ATOMIC_SECTION

Value:

CORE_DECLARE_IRQ_STATE;
CORE_ENTER_ATOMIC();

yourcode

P

}
CORE_EXIT_ATOMIC();

Convenience macro for implementing an ATOMIC section.

CORE_ENTER_ATOMIC

#define CORE_ENTER_ATOMIC

Value:

|()

Enter ATOMIC section.

Assumes that a CORE_DECLARE_IRQ_STATH exist in scope.

CORE_EXIT_ATOMIC

#define CORE_EXIT_ATOMIC

Value:

|()

Exit ATOMIC section.
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Assumes that a CORE_DECLARE_IRQ_STATH exist in scope.

CORE_YIELD_ATOMIC

#define CORE_YIELD_ATOMIC

Value:

0

ATOMIC style yield.

CORE_IRQ_DISABLED

#define CORE_IRQ_DISABLED

Value:

|()

Check if IRQ is disabled.

CORE_IN_IRQ_CONTEXT

#define CORE_IN_IRQ_CONTEXT

Value:

|()

Check if inside an IRQ handler.

CORE_DECLARE_IRQ_STATE

#define CORE_DECLARE_IRQ_STATE

Allocate storage for PRIMASK or BASEPRI value for use by CORE_ENTER/EXIT_ATOMIC() and
CORE_ENTER/EXIT_CRITICAL() macros.

CORE_CRITICAL_IRQ_DISABLE

#define CORE_CRITICAL_IRQ_DISABLE

CRITICAL style interrupt disable.

CORE_CRITICAL_IRQ_ENABLE

#define CORE_CRITICAL_IRQ_ENABLE
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CRITICAL style interrupt enable.

CORE_CRITICAL_SECTION

#define CORE_CRITICAL_SECTION

Value:

CORE_DECLARE_IRQ_STATE;
CORE_ENTER_CRITICAL();
{

yourcode

P

}
CORE_EXIT_CRITICAL();

Convenience macro for implementing a CRITICAL section.

CORE_ENTER_CRITICAL

#define CORE_ENTER_CRITICAL

Enter CRITICAL section.

Assumes that a CORE_DECLARE_IRQ_STATH exist in scope.

CORE_EXIT_CRITICAL

#define CORE_EXIT_CRITICAL

Exit CRITICAL section.

Assumes that a CORE_DECLARE_IRQ_STATH exist in scope.

CORE_YIELD_CRITICAL

#define CORE_YIELD_CRITICAL

CRITICAL style yield.

CORE_ATOMIC_IRQ_DISABLE

#define CORE_ATOMIC _IRQ_DISABLE

ATOMIC style interrupt disable.

CORE_ATOMIC_IRQ_ENABLE

#define CORE_ATOMIC _IRQ_ENABLE
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ATOMIC style interrupt enable.

CORE_ATOMIC_SECTION

#define CORE_ATOMIC_SECTION

Value:

CORE_DECLARE_IRQ_STATE;
CORE_ENTER_ATOMIC();
{

yourcode

P

}
CORE_EXIT_ATOMIC();

Convenience macro for implementing an ATOMIC section.

CORE_ENTER_ATOMIC

#define CORE_ENTER_ATOMIC

Enter ATOMIC section.

Assumes that a CORE_DECLARE_IRQ_STATH exist in scope.

CORE_EXIT_ATOMIC

#define CORE_EXIT_ATOMIC

Exit ATOMIC section.

Assumes that a CORE_DECLARE_IRQ_STATH exist in scope.

CORE_YIELD_ATOMIC

#define CORE_YIELD _ATOMIC

ATOMIC style yield.

CORE_NVIC_REG_WORDS

#define CORE_NVIC_REG_WORDS

Value:

((EXT_IRQ_COUNT + 31) / 32)

Number of words in a NVIC mask set.

CORE_DEFAULT _VECTOR_TABLE_ENTRIES

Copyright © 2026 Silicon Laboratories. All rights reserved. 129/472



CORE - Core Interrupt

#define CORE_DEFAULT _VECTOR_TABLE_ENTRIES

Value:

(EXT_IRQ_COUNT + 16)

Number of entries in a default interrupt vector table.

CORE_INTERRUPT _HIGHEST_PRIORITY

#define CORE_INTERRUPT_HIGHEST_PRIORITY

Value:

0

Highest priority for core interrupt.

CORE_INTERRUPT _DEFAULT _PRIORITY

#define CORE_INTERRUPT_DEFAULT_PRIORITY

Value:

5

Default priority for core interrupt.

CORE_INTERRUPT _LOWEST _PRIORITY

#define CORE_INTERRUPT_LOWEST _PRIORITY

Value:

7

Lowest priority for core interrupt.

CORE_ATOMIC_METHOD_DEFAULT

#define CORE_ATOMIC_METHOD _DEFAULT

Value:

CORE_ATOMIC_METHOD_BASEPRI

Default method to disable interrupts in ATOMIC sections.

CORE_ATOMIC_METHOD

#define CORE_ATOMIC _METHOD
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Value:

CORE_ATOMIC_METHOD_PRIMASK

Specify which method to use when implementing ATOMIC sections.
You can select between BASEPRI or PRIMASK method. Note

. On Cortex-MO+ devices only PRIMASK can be used.

CORE_DECLARE_NVIC_STATE

#define CORE_DECLARE_NVIC _STATE

Value:

CORE_nvicMask_t nvicState

Allocate storage for NVIC interrupt masks for use by CORE_ENTER/EXIT_NVIC() macros.

CORE_DECLARE_NVIC_MASK

#define CORE_DECLARE_NVIC_MASK

Value:

(x)

Allocate storage for NVIC interrupt masks.

CORE_DECLARE_NVIC_ZEROMASK

#define CORE_DECLARE_NVIC _ZEROMASK

Value:

| (x)

Allocate storage for and zero initialize NVIC interrupt mask.

CORE_NVIC_DISABLE

#define CORE_NVIC_DISABLE

Value:

(mask)

NVIC mask style interrupt disable.

CORE_NVIC_ENABLE

#define CORE_NVIC_ENABLE
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Value:

(mask)

NVIC mask style interrupt enable.

CORE_NVIC_SECTION

#define CORE_NVIC_SECTION

Value:

CORE_DECLARE_NVIC_STATE;
CORE_ENTER_NVIC(mask);
{

yourcode

P

}
CORE_EXIT_NVIC();

Convenience macro for implementing a NVIC mask section.

CORE_ENTER_NVIC

#define CORE_ENTER_NVIC

Value:

(disable)

Enter NVIC mask section.

Assumes that a CORE_DECLARE_NVIC_STATH exist in scope.

CORE_EXIT_NVIC

#define CORE_EXIT_NVIC

Value:

|()

Exit NVIC mask section.

Assumes that a CORE_DECLARE_NVIC_STATH exist in scope.

CORE_YIELD_NVIC

#define CORE_YIELD_NVIC

Value:

| (enable)

NVIC maks style yield.
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dwt_cycle_counter_handle_t

A Cycle Counter Instance.

Public Attributes

uint32_t Stary
Cycle counter at start of recording.

uint32_t
Cycles elapsed in last recording.

uint32_t oy

Max recorded cycles since last reset or init.

Public Attribute Documentation

start

uint32_t dwt_cycle_counter_handle_t::start

Cycle counter at start of recording.

cycles

uint32_t dwt_cycle_counter_handle_t::cycles

Cycles elapsed in last recording.

max
| uint32_t dwt_cycle_counter_handle_t::max

Max recorded cycles since last reset or init.
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CORE_nvicMask_t

Storage for NVIC interrupt masks.

Public Attributes

uint32_t a
Array of NVIC mask words.

Public Attribute Documentation

a

uint32_t CORE_nvicMask_t::a[ CORE_NVIC_REG_WORDS]

Array of NVIC mask words.
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DAC - Digital to Analog Converter
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DAC - Digital to Analog Converter

Digital to Analog Converter (DAC) Peripheral API.

This module contains functions to control the DAC peripheral of Silicon Labs 32-bit MCUs and SoCs. The DAC
converts digital values to analog signals at up to 500 ksps with 12-bit accuracy. The DAC is designed for low-
energy consumption and can also provide very good performance.

Modules

DACT_Tnit_TypeDeT

ni anne

ypebe

Enumerations

enum

enum

enum

enum

DAT_ConvMode_TypeDet {

dacConvModeContinuous = _DAC_CTRL_CONVMODE_CONTINUOUS
dacConvModeSampleHold = _DAC_CTRL_CONVMODE_SAMPLEHOLD
dacConvModeSampleOff = _DAC_CTRL_CONVMODE_SAMPLEOFF

}

Conversion mode.

DACT_Output_TypeDeT {

dacOutputDisable = _DAC_CTRL_OUTMODE_DISABLE
dacOutputPin = _DAC_CTRL_OUTMODE_PIN
dacOutputADC = _DAC_CTRL_OUTMODE_ADC
dacOutputPinADC = _DAC_CTRL_OUTMODE_PINADC

}

Output mode.

DACT_PRSSEL_TypeDet {

dacPRSSELChO = _DAC_CHOCTRL_PRSSEL_PRSCHO
dacPRSSELCh1 = _DAC_CHOCTRL_PRSSEL_PRSCHT1
dacPRSSELCh2 = _DAC_CHOCTRL_PRSSEL_PRSCH2
dacPRSSELCh3 = _DAC_CHOCTRL_PRSSEL_PRSCH3
dacPRSSELCh4 = _DAC_CHOCTRL_PRSSEL_PRSCH4
dacPRSSELCh5 = _DAC_CHOCTRL_PRSSEL_PRSCH5
dacPRSSELCh6 = _DAC_CHOCTRL_PRSSEL_PRSCH6

dacPRSSELCh7 = _DAC_CHOCTRL_PRSSEL_PRSCH?7
dacPRSSELCh8 = _DAC_CHOCTRL_PRSSEL_PRSCHS8
dacPRSSELCh9 = _DAC_CHOCTRL_PRSSEL_PRSCH9
dacPRSSELCh10 = _DAC_CHOCTRL_PRSSEL_PRSCH10
dacPRSSELCh11 = _DAC_CHOCTRL_PRSSEL_PRSCHTM

}

Peripheral Reflex System signal used to trigger single sample.

DAC_ReT_TypeDet {

dacRef1v25 = _DAC_CTRL_REFSEL_1V25
dacRef2V5 = _DAC_CTRL_REFSEL_2V5
dacRefVDD = _DAC_CTRL_REFSEL_VDD

}

Reference voltage for DAC.
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enum

Functions

void
void
void
void
uint8_t
void
void
void
void
void
void
uint32_t
uint32_t

void

Macros

#define

#define

DACT_Refresh_TypeDet] {

dacRefresh8 = _DAC_CTRL_REFRSEL_8CYCLES
dacRefresh16 = _DAC_CTRL_REFRSEL_16CYCLES
dacRefresh32 = _DAC_CTRL_REFRSEL_32CYCLES
dacRefresh64 = _DAC_CTRL_REFRSEL_64CYCLES

}

Refresh interval.

DACT _Enablg(DAC_TypeDef *dac, unsigned int ch, bool enable)
Enable/disable the DAC channel.

DAC_Tnii(DAC _TypeDef *dac, const DAC_Init_TypeDef *init)
Initialize DAC.

&= SILICON LABS

DAT_TnitChannel(DAC_TypeDef *dac, const DAC_InitChannel_TypeDef *init, unsigned int ch)

Initialize DAC channel.

DAC _Channeloutputseq(DAC_TypeDef *dac, unsigned int channel, uint32_t value)

Set the output signal of a DAC channel to a given value.

DAT_PrescaleCald(uint32_t dacFreq, uint32_t hfperFreq)

Calculate prescaler value used to determine the DAC clock.

DAC_R (DAC _TypeDef *dac)
Reset DAC to the same state that it was in after a hardware reset.

DAT _Channelooutputsey(DAC _TypeDef *dac, uint32_t value)

Set the output signal of DAC channel O to a given value.

DAT_ChannelToutputseq(DAC _TypeDef *dac, uint32_t value)

Set the output signal of DAC channel 1to a given value.

DAC_IntClear(DAC_TypeDef *dac, uint32_t flags)

Clear one or more pending DAC interrupts.

DAC_TntDisablg(DAC_TypeDef *dac, uint32_t flags)

Disable one or more DAC interrupts.

DA pbId(DAC _TypeDef *dac, uint32_t flags)
Enable one or more DAC interrupts.

DAC_TREGEY(DAC_TypeDef *dac)
Get pending DAC interrupt flags.

DAC _IntGetkEnabled(DAC _TypeDef *dac)
Get enabled and pending DAC interrupt flags.

DAT_IntSel(DAC _TypeDef *dac, uint32_t flags)
Set one or more pending DAC interrupts from SW.

DACT _INIT_DEFAUL] undefined

Default configuration for DAC initialization structure.

DAC_INITCHANNEL_DEFAULT undefined

Default configuration for DAC channel initialization structure.

Enumeration Documentation

DAC_ConvMode_TypeDef
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DAC_ConvMode_TypeDef
Conversion mode.

dacConvModeContinuous
dacConvModeSampleHold
dacConvModeSampleOff

DAC_Output_TypeDef

DAC _Output_TypeDef

Output mode.

dacOutputDisable
dacOutputPin
dacOutputADC
dacOutputPinADC

DAC_PRSSEL_TypeDef

DAC_PRSSEL_TypeDef

Enumerator
Continuous mode.

Sample/hold mode.

Sample/shut off mode.

Enumerator
Output to pin and ADC disabled.

Output to pin only.
Output to ADC only.
Output to pin and ADC.

Peripheral Reflex System signal used to trigger single sample.

dacPRSSELChO
dacPRSSELCh1
dacPRSSELCh2
dacPRSSELCh3
dacPRSSELCh4
dacPRSSELCh5
dacPRSSELChé
dacPRSSELCh7
dacPRSSELCh8
dacPRSSELCh9
dacPRSSELCh10
dacPRSSELCh11

DAC _Ref_TypeDef
DAC _Ref_TypeDef

Reference voltage for DAC.

Enumerator
PRS channel 0.

PRS channel 1.
PRS channel 2.
PRS channel 3.
PRS channel 4.
PRS channel 5.
PRS channel 6.
PRS channel 7.
PRS channel 8.
PRS channel 9.
PRS channel 10.
PRS channel 11.
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dacRef1v25
dacRef2V5
dacRefVDD

DAC _Refresh_TypeDef
DAC_Refresh_TypeDef
Refresh interval.

dacRefresh8

dacRefresh16
dacRefresh32
dacRefresh64

&= SILICON LABS

Enumerator
Internal 1.25V bandgap reference.

Internal 2.5V bandgap reference.

VDD reference.

Enumerator
Refresh every 8 prescaled cycles.

Refresh every 16 prescaled cycles.
Refresh every 32 prescaled cycles.

Refresh every 64 prescaled cycles.

Function Documentation

DAC _Enable

void DAC_Enable (DAC_TypeDef * dac, unsigned int ch, bool enable)

Enable/disable the DAC channel.

Parameters

Type Direction
DAC_TypeDef * [in]

unsigned int [in]
bool [in]
DAC _Init

Argument Name Description

dac A pointer to the DAC peripheral register block.
ch A channel to enable/disable.

enable true to enable DAC channel, false to disable.

void DAC_Init (DAC_TypeDef * dac, const DAC_Init_TypeDet * init)

Initialize DAC.
Parameters

Type
DAC_TypeDef *

const DAC_Init_TypeDet] *

Direction Argument Name  Description
[in] dac A pointer to the DAC peripheral register block.

[in] init A pointer to the DAC initialization structure.

Initializes common parts for both channels. In addition, channel control configuration must be done. See

DAT_Tnitchannel(].

Note

« This function will disable both channels prior to configuration.
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DAC _InitChannel

void DAC_InitChannel (DAC_TypeDef * dac, const PAC_InitChannel_TypeDeq * init, unsigned int ch)

Initialize DAC channel.

Parameters
; : Argument "
Type Direction Name Description
DAC_TypeDef * [in] dac A pointer to the DAC peripheral register
block.
const PAC_ThitChannel TypeDeq  [in] init A pointer to the DAC initialization structure.
unsigned int [in] ch A channel number to initialize.

DAC_ChannelOutputSet

void DAC_ChannelOutputSet (DAC_TypeDef * dac, unsigned int channel, uint32_t value)

Set the output signal of a DAC channel to a given value.

Parameters
Type Direction Argument Name  Description
DAC_TypeDef *  [in] dac A pointer to the DAC peripheral register block.
unsigned int [in] channel A channel number to set the output.
uint32_t [in] value A value to write to the channel output register CHNDATA.

This function sets the output signal of a DAC channel by writing value to the corresponding CHnDATA
register.

DAC_PrescaleCalc

uint8_t DAC_PrescaleCalc (uint32_t dacFreq, uint32_t hfperFreq)

Calculate prescaler value used to determine the DAC clock.

Parameters
T ; ; Argument oo
ype Direction Neee Description
uint32_t [in] dacFreq  pAcC frequency wanted. The frequency will automatically be adjusted to be
below the maximum allowed DAC clock.
uint32_t [in] hfperFreq Frequency in Hz of the reference HFPER clock. Set to O to use the currently

defined HFPER clock setting.

The DAC clock is given by: HFPERCLK / (prescale * 2). If the requested DAC frequency is low and the maximum
prescaler value can't adjust the actual DAC frequency lower than the requested DAC frequency, the maximum
prescaler value is returned resulting in a higher DAC frequency than requested.

Returns

« Prescaler value to use for DAC to achieve a clock value <= dacFreq.
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DAC_Reset
void DAC_Reset (DAC_TypeDef * dac)

Reset DAC to the same state that it was in after a hardware reset.

Parameters
Type Direction Argument Name Description
DAC_TypeDef * [in] dac A pointer to the ADC peripheral register block.

DAC_ChannelOOutputSet
void DAC_ChannelOOutputSet (DAC_TypeDef * dac, uint32_t value)

Set the output signal of DAC channel O to a given value.

Parameters
Type Direction Argument Nome Description
DAC_TypeDef *  [in] dac Pointer to DAC peripheral register block.
uint32_t [in] value Value to write to the channel 0 output register CHODATA.

This function sets the output signal of DAC channel O by writing value to the CHODATA register.

DAC_ChannellOutputSet
void DAC_Channel10utputSet (DAC_TypeDef * dac, uint32_t value)

Set the output signal of DAC channel 1 to a given value.

Parameters
Type Direction Argument Nome  Description
DAC_TypeDef *  [in] dac Pointer to DAC peripheral register block.
uint32_t [in] value Value to write to the channel 1 output register CHIDATA.

Sets the output signal of DAC channel 1 by writing value to the CHIDATA register.

DAC_IntClear

void DAC_IntClear (DAC_TypeDef * dac, uint32_t flags)

Clear one or more pending DAC interrupts.

Parameters
Type Direction ﬁggr#énent Description
DAC_TypeDef [in] dac Pointer to DAC peripheral register block.
uint32_t [in] flags Pending DAC interrupt source to clear. Use a bitwise logic OR

combination of valid interrupt flags for the DAC module (DAC_IF_nnn).
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DAC_IntDisable
void DAC_IntDisable (DAC_TypeDef * dac, uint32_t flags)

Disable one or more DAC interrupts.

Parameters
Type Direction ﬁg%:énent Description
DAC_TypeDef [in] dac Pointer to DAC peripheral register block.
uint32_t [in] flags DAC interrupt sources to disable. Use a bitwise logic OR combination

of valid interrupt flags for the DAC module (DAC_IF_nnn).

DAC_IntEnable
void DAC_IntEnable (DAC_TypeDef * dac, uint32_t flags)

Enable one or more DAC interrupts.

Parameters
T : ; Argument "
ype Direction < the Description
DAC_TypeDef [in] dac Pointer to DAC peripheral register block.
uint32_t [in] flags DAC interrupt sources to enable. Use a bitwise logic OR combination of
valid interrupt flags for the DAC module (DAC_IF_nnn).
Note

« Depending on the use, a pending interrupt may already be set prior to enabling the interrupt. To ignore a
pending interrupt, consider using prior to enabling the interrupt.

DAC_IntGet
uint32_t DAC_IntGet (DAC_TypeDef * dac)

Get pending DAC interrupt flags.

Parameters

Type Direction Argument Name Description

DAC_TypeDef * [in] dac Pointer to DAC peripheral register block.
Note

- Event bits are not cleared by the use of this function.
Returns

« DAC interrupt sources pending. A bitwise logic OR combination of valid interrupt flags for the DAC module
(DAC_IF_nnn).

DAC_IntGetEnabled
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uint32_t DAC_IntGetEnabled (DAC_TypeDef * dac)

Get enabled and pending DAC interrupt flags.

Parameters
Type Direction Argument Name Description
DAC_TypeDef * [in] dac Pointer to DAC peripheral register block.

Useful for handling more interrupt sources in the same interrupt handler.
Note

« Interrupt flags are not cleared by the use of this function.

Returns

- Pending and enabled DAC interrupt sources. Return value is the bitwise AND combination of
o the OR combination of enabled interrupt sources in DACx_IEN_nnn register (DACx_IEN_nnn) and
o the OR combination of valid interrupt flags of the DAC module (DACX_IF_nnn).

DAC_IntSet

void DAC_IntSet (DAC_TypeDef * dac, uint32_t flags)

Set one or more pending DAC interrupts from SW.

Parameters
Type Direction ﬁggnf:énent Description
DAC_TypeDef [in] dac Pointer to DAC peripheral register block.
uint32_t [in] flags DAC interrupt sources to set to pending. Use a bitwise logic OR

combination of valid interrupt flags for the DAC module (DAC_IF_nnn).

Macro Definition Documentation
DAC_INIT_DEFAULT

#define DAC_INIT _DEFAULT

Value:

{ \
dacRefreshs, /* Refresh every 8 prescaled cycles. */ \
dacRef1v25, /* 1.25V internal reference. */ \
dacOutputPin, /* Output to pin only. */ \
dacConvModeContinuous, /* Continuous mode. */ \
o, /* No prescaling. */ \
false, /* Do not enable low pass filter. */ \
false, /* Do not reset prescaler on ch@ start. */ \
false, /* DAC output enable always on. */ \
false, /* Disable sine mode. */ \
false /* Single ended mode. */ \

3

Default configuration for DAC initialization structure.

DAC_INITCHANNEL_DEFAULT
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#define DAC _INITCHANNEL _DEFAULT

Value:

{ \
false, /* Leave channel disabled when initialization done. */ \
false, /* Disable PRS triggering. */ \
false, /* Channel not refreshed automatically. */ \
dacPRSSELChO /* Select PRS ch® (if PRS triggering enabled). */ \

3

Default configuration for DAC channel initialization structure.
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DAC initialization structure, common for both channels.

Public Attributes

DAT _Refresh_
peDe Refresh interval.
DAC _ReT_TypeD eferencd
Reference voltage to use.
DAC_Output_ oUtModd
peDe Output mode.
TypeDe Conversion mode
uint8_t D B
Prescaler used to get DAC clock.
bool P p1g
Enable/disable use of low pass filter on output.
bool OR Prd
Enable/disable reset of prescaler on chO start.
bool 0 bIePRY
Enable/disable output enable control by CH1 PRS signal.
bool S Dlg
Enable/disable sine mode.
bool S|
Select if single ended or differential mode.

Public Attribute Documentation

refresh
DAC _Refresh_TypeDef DAC_Init_TypeDef::refresh
Refresh interval.
Only used if REFREN bit set for a DAC channel.
reference

DAC_Ref_TypeDef DAC_Init_TypeDef::reference

Reference voltage to use.

outMode

DAC_Output_TypeDef DAC_Init_TypeDef::outMode
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Output mode.

convMode

DAC_ConvMode_TypeDef DAC_Init_TypeDef::convMode

Conversion mode.

prescale
| uint8_t DAC_Init_TypeDef::prescale
Prescaler used to get DAC clock.
Derived as follows: DACclk=HFPERclk/(2*prescale). The DAC clock should be <= 1MHz.
IpEnable
| bool DAC_Init_TypeDef::IpEnable

Enable/disable use of low pass filter on output.

chOResetPre

bool DAC _Init_TypeDef::chOResetPre

Enable/disable reset of prescaler on chO start.

outEnablePRS

bool DAC _Init_TypeDef::outEnablePRS

Enable/disable output enable control by CH1 PRS signal.

sineEnable

bool DAC _Init_TypeDef::sineEnable

Enable/disable sine mode.

diff
| bool DAC _Init_TypeDef::diff
Select if single ended or differential mode.
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DAC _InitChannel_TypeDef

DAC channel initialization structure.

Public Attributes

bool
Enable channel.

bool o Dlg
Peripheral reflex system trigger enable.

bool P18
Enable/disable automatic refresh of channel.

Peripheral reflex system trigger selection.

Public Attribute Documentation

enable

bool DAC_InitChannel_TypeDef::enable

Enable channel.

prsEnable
| bool DAC _InitChannel_TypeDef::prsEnable
Peripheral reflex system trigger enable.
If false, channel is triggered by writing to CHNDATA.
refreshEnable
bool DAC_InitChannel_TypeDef::refreshEnable
Enable/disable automatic refresh of channel.
Refresh interval must be defined in common control initialization, see PAC_Tnit(]) for more information.
prsSel

DAC_PRSSEL_TypeDef DAC_InitChannel _TypeDef::prsSel

Peripheral reflex system trigger selection.

Only applicable if prsenable is enabled.
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DBG - Debug

DBG - Debug

Debug (DBG) Peripheral API.

This module contains functions to control the DBG peripheral of Silicon Labs 32-bit MCUs and SoCs. The
Debug Interface is used to program and debug Silicon Labs devices.

Enumerations

enum  PDBG_LockMode_TypeDet {
dbglLockModeAllowErase = 1TUL

}

Lock modes.

Functions
bool  PBG_Tonnecteq(void)
Check if a debugger is connected (and debug session activated).
void DBG_SWOEnablg(unsigned int location)

Enable Serial Wire Output (SWO) pin.

void DBG_DisableDebugAccesy(DBG_LockMode_TypeDef lockMode)

Disable debug access.

Enumeration Documentation
DBG_LockMode_TypeDef

DBG_LockMode_TypeDef
Lock modes.

Enumerator
dbglLockModeAllowErase Lock debug access.

Function Documentation

DBG_Connected
bool DBG_Connected (void )

Check if a debugger is connected (and debug session activated).

Parameters
Type Direction Argument Name Description
void N/A

Used to make run-time decisions depending on whether or not a debug session has been active since last
reset, i.e., using a debug probe or similar. In some cases, special handling is required in that scenario.
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Returns

« True if a debug session is active since last reset, otherwise false.

DBG_SWOEnable

*

*

void DBG_SWOEnable (unsigned int location)

Enable Serial Wire Output (SWO) pin.

Parameters
Type Direction = Argument Naome  Description
unsigned int  [in] location A pin location used for SWO pin on the application in use.

The SWO pin (sometimes denoted SWV, serial wire viewer) allows for miscellaneous output to be passed from
the Cortex-M3 debug trace module to an external debug probe. By default, the debug trace module and pin
output may be disabled.

Since the SWO pin is only useful when using a debugger, a suggested use of this function during startup may
be:

if (DBG_Connected())

{
DBG_SWOEnable(1);

}

By checking if the debugger is attached, a setup leading to a higher energy consumption when the debugger
is attached can be avoided when not using a debugger.

Another alternative may be to set the debugger tool chain to configure the required setup (similar to the
content of this function) by some sort of toolchain scripting during its attach/reset procedure. In that case,
the above suggested code for enabling the SWO pin is not required in the application.

DBG_DisableDebugAccess

void DBG_DisableDebugAccess (DBG_LockMode_TypeDed lockMode)

Disable debug access.

Parameters

Type Direction Argument Name Description

ockMode,_lypebe [in] lockMode Debug lock mode to be used.
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DMA - Direct Memory Access

DMA - Direct Memory Access

Direct Memory Access (DMA) Peripheral API.
DMA access functions provide basic support for the following types of DMA cycles:

- Basic, used for transferring data between memory and peripherals.

. Auto-request, used for transferring data between memory locations.

. Ping-pong, used for for continuous transfer of data between memory and peripherals, automatically toggling
between primary and alternate descriptors.

. Memoryscatter-gather, used for transferring a number of buffers between memory locations.

- Peripheralscatter-gather, used for transferring a number of buffers between memory and peripherals.

A basic understanding of the DMA controller is assumed. See the reference manual for more details.
The term 'descriptor' is synonymous to the 'channel control data structure' term.
To use the DMA controller, the initialization function must have been executed once (normally during the

system initialization):

* DMA_Init();

*

Normally, a DMA channel is configured:

* DMA_CfgChannel();

*

The channel configuration only has to be done once if reusing the channel for the same purpose later.
To set up a DMA cycle, the primary and/or alternate descriptor has to be set up as indicated below.

For basic or auto-request cycles, use once on either primary or alternate descriptor:

* DMA_Cfgbescr();

*

For ping-pong cycles, configure both primary or alternate descriptors:

* DMA_CfgDescr(); // Primary descriptor config
* DMA_CfgDescr(); // Alternate descriptor config

*

For scatter-gather cycles, program the alternate descriptor array:
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* // 'n' is the number of scattered buffers
* // 'descr' points to the start of the alternate descriptor array

* // Fill in 'cfg'
* DMA_CfgDescrScatterGather(descr, 0, cfg);
* // Fill in 'cfg'
* DMA_CfgDescrScatterGather(descr, 1, cfg);

* // Fill in 'cfg'
* DMA_CfgDescrScatterGather(descr, n - 1, cfg);

In many cases, the descriptor configuration only has to be done once if re-using the channel for the same
type of DMA cycles later.

To activate the DMA cycle, use the respective DMA_Activate...() function.

For ping-pong DMA cycles, use DMA_RetreshPingPonqg(]) from the callback to prepare the completed
descriptor for reuse. Notice that the refresh must be done prior to the other active descriptor completes,
otherwise the ping-pong DMA cycle will halt.

Modules

DMA_CTB_TypeDed

[¢] anne ypebe

DMA_CfgDescr_TypeDef

DMA_CTgroop_TypeDet

DMA_CTgRect_TypeDef

DMA_CTgDescrSGAIt_TypeDeq

DMA_Tnit_TypeDeq]

Enumerations

enum DMA_Datalnc_TypeDet] {

dmaDatalncl = _DMA_CTRL_SRC_INC_BYTE
dmaDatainc2 = _DMA_CTRL_SRC_INC_HALFWORD
dmaDatainc4 = _DMA_CTRL_SRC_INC_WORD
dmaDataincNone = _DMA_CTRL_SRC_INC_NONE

}

Amount sourcel/destination address should be incremented for each data transfer.

enum DMA_Datasize IypeDeII{

dmabDataSizel = _DMA_CTRL_SRC_SIZE_BYTE
dmabDataSize2 = _DMA_CTRL_SRC_SIZE_HALFWORD
dmabDataSize4 = _DMA_CTRL_SRC_SIZE_WORD

}

Data sizes (in number of bytes) to be read/written by DMA transfer.

enum DMA_CycleCtr_TypeDet {

dmaCycleCtrlBasic = _DMA_CTRL_CYCLE_CTRL_BASIC

dmaCycleCtrlAuto = _DMA_CTRL_CYCLE_CTRL_AUTO

dmaCycleCtrlPingPong = _DMA_CTRL_CYCLE_CTRL_PINGPONG
dmacCycleCtrIMemScatterGather = _DMA_CTRL_CYCLE_CTRL_MEM_SCATTER_GATHER
dmacCycleCtrlPerScatterGather = _DMA_CTRL_CYCLE_CTRL_PER_SCATTER_GATHER

}

Types of DMA transfer.
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enum

Typedefs

typedef void(*

Functions

void
void
void
void

void
void
void
void
void
void

void

void

bool

DMA_Arbitercontig_TypeDeq {

dmaArbitratel = _DMA_CTRL_R_POWER_1
dmaArbitrate2 = _DMA_CTRL_R_POWER_2
dmaArbitrate4 = _DMA_CTRL_R_POWER_4
dmaArbitrate8 = _DMA_CTRL_R_POWER_8
dmaArbitratel6 = _DMA_CTRL_R_POWER_16
dmaArbitrate32 = _DMA_CTRL_R_POWER_32
dmaArbitrate64 = _DMA_CTRL_R_POWER_64
dmaArbitrate128 = _DMA_CTRL_R_POWER_128

dmaArbitrate256 = _DMA_CTRL_R_POWER_256

dmaArbitrate512 = _DMA_CTRL_R_POWER_512

dmaArbitrate1024 = _DMA_CTRL_R_POWER_1024

}

Number of transfers before controller does new arbitration.

DMA_FuncPtr_TypeDet)(unsigned int channel, bool primary, void *user)

DMA interrupt callback function pointer.

DMA_ActivateAutd(unsigned int channel, bool primary, void *dst, const void *src, unsigned int
nMinusT)

Activate the DMA auto-request cycle (used for memory-memory transfers).

(unsigned int channel, bool primary, bool useBurst, void *dst, const void *src,
unsigned int nMinus1)

Activate the DMA basic cycle (used for memory-peripheral transfers).

DMA_ActivatePingPond(unsigned int channel, bool useBurst, void *primDst, const void *primSrc,
unsigned int primNMinus1, void *altDst, const void *altSrc, unsigned int altNMinus1)

Activate a DMA ping-pong cycle (used for memory-peripheral transfers).

DMA_ActivatescatterGather(unsigned int channel, bool useBurst, DMA_DESCRIPTOR_TypeDef
*altDescr, unsignea int count)

Activate the DMA scatter-gather cycle (used for either memory-peripheral or memory-memory transfers).

DMA_CtgChannel(unsigned int channel, DMA_CfgChannel_TypeDef *cfg)
Configure a DMA channel.

DMA_CtgDesci(unsigned int channel, bool primary, DMA_CfgDescr_TypeDef *cfg)
Configure the DMA descriptor for auto-request, basic, or ping-pong DMA cycles.

DMA_Ctgroon(unsigned int channel, DMA_CfgLoop_TypeDef *cfg)

Configure the DMA channel for Loop mode or 2D transfer.

DMA_CtgReci(unsigned int channel, DMA_CfgRect_TypeDef *cfg)
Configure the DMA channel 2D transfer properties.

DMA _ResetLood(unsigned int channel)

Clear Loop configuration for channel.

DMA_ResetReci(unsigned int channel)
Clear Rect/2D DMA configuration for channel.

DMA_CtgDescrscatterGather(DMA_DESCRIPTOR_TypeDef *descr, unsigned int indx,
DMA_CfgDescrSGAlt_TypeDef *cfg)

Configure an alternate DMA descriptor for use with scatter-gather DMA cycles.

DMA_ChannelEnablg(unsigned int channel, bool enable)

Enable or disable a DMA channel.

DMA_ChannelEnabled(unsigned int channel)
Check if the DMA channel is enabled.
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void DMA_ChannelRequestEnablg(unsigned int channel, bool enable)

Enable or disable a DMA channel request.

void DMA_Tni{(DMA _Init_TypeDef *init)

Initialize the DMA controller.

void  PMATROHGAATEH(void)

Interrupt handler for the DMA cycle completion handling.

void DMA_RetfreshPingPond(unsigned int channel, bool primary, bool useBurst, void *dst, const void
*src, unsigned int nMinus1, bool stop)

Refresh a descriptor used in a DMA ping-pong cycle.

void  DMA_RESeq(void)

Reset the DMA controller.

void DMA_TntClean(uint32_t flags)
Clear one or more pending DMA interrupts.

void DMA_TntDisablg(uint32_t flags)

Disable one or more DMA interrupts.

void DMA_TntEnablg(uint32_t flags)
Enable one or more DMA interrupts.

uint32_t  PMA_TATGEY(void)
Get pending DMA interrupt flags.

uint32_t  PMA_INtGetEnabled(void)

Get enabled and pending DMA interrupt flags.

void DMA_TntSet(uint32_t flags)
Set one or more pending DMA interrupts.

Enumeration Documentation

DMA _Datalnc_TypeDef
DMA_Datalnc_TypeDef

Amount source/destination address should be incremented for each data transfer.

Enumerator
dmaDatalnci Increment address 1 byte.
dmaDatalnc2 Increment address 2 bytes.
dmaDatalnc4 Increment address 4 bytes.
dmaDatalncNone Do not increment address.

DMA _DataSize_TypeDef
DMA_DataSize_TypeDef

Data sizes (in number of bytes) to be read/written by DMA transfer.

Enumerator
dmaDatasize1 1byte DMA transfer size.
dmabDatasize2 2 byte DMA transfer size.
dmaDatasSize4 4 byte DMA transfer size.
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DMA_CycleCtrl_TypeDef
DMA_CycleCtrl_TypeDef
Types of DMA transfer.

dmaCycleCtriBasic
dmacCycleCtrlAuto
dmaCycleCtrlPingPong
dmacCycleCtrIMemScatterGather
dmaCycleCtrIPerScatterGather

DMA _ArbiterConfig_TypeDef

DMA _ArbiterConfig_TypeDef

Enumerator
Basic DMA cycle.

Auto-request DMA cycle.
Ping-pong DMA cycle.
Memory scatter-gather DMA cycle.

Peripheral scatter-gather DMA cycle.

Number of transfers before controller does new arbitration.

dmaArbitratel
dmaArbitrate2
dmaArbitrate4
dmaArbitrate8
dmaArbitratel6
dmaArbitrate32
dmaArbitrates4
dmaArbitratel128
dmaArbitrate256
dmaArbitrate512
dmaArbitrate1024

Typedef Documentation

DMA _FuncPtr_TypeDef

Enumerator
Arbitrate after 1 DMA transfer.

Arbitrate after 2 DMA transfers.
Arbitrate after 4 DMA transfers.
Arbitrate after 8 DMA transfers.
Arbitrate after 16 DMA transfers.
Arbitrate after 32 DMA transfers.
Arbitrate after 64 DMA transfers.
Arbitrate after 128 DMA transfers.
Arbitrate after 256 DMA transfers.
Arbitrate after 512 DMA transfers.
Arbitrate after 1024 DMA transfers.

&= SILICON LABS

typedef void(* DMA_FuncPtr_TypeDef) (unsigned int channel, bool primary, void *user) )(unsigned int

channel, bool primary, void *user)

DMA interrupt callback function pointer.

Parameters:

- channel - DMA channel the callback function is invoked for.

« primary - Indicates if callback is invoked for completion of primary (true) or alternate (false) descriptor. Mainly
useful for ping-pong DMA cycles, to know which descriptor to refresh.

. user - User definable reference that may be used to pass information to be used by the callback handler. If
used, referenced data must be valid at the point when the interrupt handler invokes callback. If callback
changes any data in the provided user structure, remember that those changes are done in interrupt context
and proper protection of data may be required.
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Function Documentation

DMA_ActivateAuto
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void DMA _ActivateAuto (unsigned int channel, bool primary, void * dst, const void * src, unsigned int nMinus1)

Activate the DMA auto-request cycle (used for memory-memory transfers).

Parameters
T . - Argument R
ype Direction Nene Description
il:pcsigned [in] channel  The DMA channel to activate the DMA cycle for.
bool [in] primary
. true - activate using the primary descriptor
. false - activate using an alternate descriptor
void * [in] dst An ddress to a start location to transfer data to. If NULL, leave setting in
descriptor as is from a previous activation.
\(/:giT:ISE [in] src An address to a start location to transfer data from. If NULL, leave setting
in descriptor as is from a previous activation.
il:\r)csigned [in] nMinus1 A number of DMA transfer elements (minus 1) to transfer (<= 1023). The size

of the DMA transfer element (1, 2 or 4 bytes) is configured with
DMA_CtgDescr{].

Prior to activating the DMA cycle, the channel and descriptor to be used must have been properly configured.

Note

« If using this function on a channel already activated and in use by the DMA controller, the behavior is

undefined.

DMA_ActivateBasic

void DMA_ActivateBasic (unsigned int channel, bool primary, bool useBurst, void * dst, const void * src,

unsigned int nMinus1)

Activate the DMA basic cycle (used for memory-peripheral transfers).

Parameters
T : : Argument st
ype Direction NERE Description
iunr)cSigned [in] channel  The DMA channel to activate the DMA cycle for.
bool [in] primary
. true - activate using the primary descriptor
- false - activate using an alternate descriptor
bool [in] useBurst  The burst feature is only used on peripherals supporting DMA bursts. Bursts
must not be used if the total length (as given by nMinus1) is less than the
arbitration rate configured for the descriptor. See the reference manual
for more details on burst usage.
void * [in] dst An address to a start location to transfer data to. If NULL, leave setting in
descriptor as is from a previous activation.
Sgirésf [in] src An address to a start location to transfer data from. If NULL, leave setting

in descriptor as is from a previous activation.
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Type Direction

unsigned [in]
int

Prior to activating the DMA cycle, the channel and descriptor to be used must have been properly configured.

Note

&= SILICON LABS

Argument Ao
e Description
nMinus1 A number of DMA transfer elements (minus 1) to transfer (<= 1023). The size
of the DMA transfer element (1, 2 or 4 bytes) is configured with
DMA_CtgDescr(].

- If using this function on a channel already activated and in use by the DMA controller, the behavior is

undefined.

DMA_ActivatePingPong

void DMA_ActivatePingPong (unsigned int channel, bool useBurst, void * primDst, const void * primsSrc,
unsigned int primNMinus1, void * altDst, const void * altSrc, unsigned int altNMinus1)

Activate a DMA ping-pong cycle (used for memory-peripheral transfers).

Parameters
Type Direction
unsigned [in]
int
bool [in]
void * [in]
const [in]
void *

unsigned [in]

int

void * [in]
const [in]
void *

unsigned [in]
int

Argument
Name

channel

useBurst

primDst

primSrc

primNMinus1

altDst

altSrc

altNMinus1

Description
The DMA channel to activate DMA cycle for.

The burst feature is only used on peripherals supporting DMA bursts.
Bursts must not be used if the total length (as given by nMinusi) is less
than the arbitration rate configured for the descriptors. See the
reference manual for more details on burst usage. Notice that this
setting is used for both the primary and alternate descriptors.

An address to a start location to transfer data to, for the primary
descriptor. If NULL, leave setting in descriptor as is from a previous
activation.

An address to a start location to transfer data from, for the primary
descriptor. If NULL, leave setting in the descriptor as is from a previous
activation.

A number of DMA transfer elements (minus 1) to transfer (<= 1023), for
primary descriptor. The size of the DMA transfer element (1, 2 or 4 bytes)

is configured with PMA_CTgDescr(].

An address to a start location to transfer data to, for an alternate
descriptor. If NULL, leave setting in descriptor as is from a previous
activation.

An address to a start location to transfer data from, for an alternate
descriptor. If NULL, leave setting in descriptor as is from a previous
activation.

A number of DMA transfer elements (minus 1) to transfer (<= 1023), for
an alternate descriptor. The size of the DMA transfer element (1, 2 or 4
bytes) is configured with DMA_CtaDescr(].

Prior to activating the DMA cycle, the channel and both descriptors must have been properly configured. The
primary descriptor is always the first descriptor to be used by the DMA controller.

Note

- If using this function on a channel already activated and in use by the DMA controller, the behavior is

undefined.
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DMA _ActivateScatterGather

void DMA _ActivateScatterGather (unsigned int channel, bool useBurst, DMA_DESCRIPTOR_TypeDef *
altDescr, unsigned int count)

Activate the DMA scatter-gather cycle (used for either memory-peripheral or memory-memory transfers).

Parameters
T : : Argument it
ype Direction NERE Description
unsigned int [in] channel The DMA channel to activate DMA cycle for.
bool [in] useBurst  The burst feature is only used on peripherals supporting

DMA bursts (this parameter is ignored for memory
scatter-gather cycles). This parameter determines if
bursts should be enabled during DMA transfers using the
alternate descriptors. Bursts must not be used if the
total length (as given by nMinus1 for the alternate
descriptor) is less than the arbitration rate configured
for the descriptor. See the reference manual for more
details on burst usage.

DMA_DESCRIPTOR_TypeDef [inout]  altDescr A pointer to a start of an array with prepared alternate
descriptors. The last descriptor will have its cycle control
type reprogrammed to a basic type.

unsigned int [in] count A number of alternate descriptors in altbescr array. The
maximum number of alternate descriptors is 256.

Prior to activating the DMA cycle, the array with alternate descriptors must have been properly configured.
This function can be reused without reconfiguring the alternate descriptors, as long as count is the same.

Note

- If using this function on a channel already activated and in use by the DMA controller, the behavior is
undefined.

DMA_CfgChannel

void DMA_CfgChannel (unsigned int channel, DMA_CTgChannel_TypeDeq * cfg)

Configure a DMA channel.

Parameters
Type Direction Argument Name Description
unsigned int [in] channel The DMA channel to configure.
PMA_CTTgChannel_TypeDet * [in] cfg The configuration to use.

Configure miscellaneous issues for a DMA channel. This function is typically used once to set up a channel for
a certain type of use.

Note

. If using this function on a channel already in use by the DMA controller, the behavior is undefined.

DMA_CfgDescr
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void DMA_CfgDescr (unsigned int channel, bool primary, DMA_CtgDescr_TypeDef] * cfg)

Configure the DMA descriptor for auto-request, basic, or ping-pong DMA cycles.

Parameters
Type Direction Argument Name  Description
unsigned int [in] channel The DMA channel to configure for.
bool [in] primary
. true - configure the primary descriptor
. false - configure an alternate descriptor
PMA_CTTgDescr_TypeDet * [in] cfg The configuration to use.

This function is used to configure a descriptor for the following DMA cycle types:

. auto-request - used for a memory/memory transfer

. basic - used for a peripheral/memory transfer

. ping-pong - used for a ping-pong-based peripheral/memory transfer style providing time to refresh one
descriptor while the other is in use.

The DMA cycle is not activated. See DMA_ActivateAuto(], DMA_ActivateBasic(], or DMA_ActivatePingPong(] to
activate the DMA cycle. In many cases, the configuration only has to be done once, and all subsequent cycles
may be activated with the activate function.

For ping-pong DMA cycles, this function must be used both on the primary and the alternate descriptor prior
to activating the DMA cycle.

Notice that the DMA channel must also be configured. See DMA_CtgChannel(].

Note

« If using this function on a descriptor already activated and in use by the DMA controller, the behavior is
undefined.

DMA _CfgLoop

void DMA_CfgLoop (unsigned int channel, * cfg)

Configure the DMA channel for Loop mode or 2D transfer.

Parameters

Type Direction Argument Name Description

unsigned int [in] channel The DMA channel to configure for.
DMA_CTdroop _TypeDeq * [in] cfg The configuration to use.

For 2D transfer, set cfg->enable to "false" and only configure nMinus1 to the same width as the channel
descriptor.

DMA_CfgRect

void DMA_CfgRect (unsigned int channel, DMA_CTgRect_TypeDed * cfg)

Configure the DMA channel 2D transfer properties.

Parameters
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Type Direction
Type Direction
unsigned int [in]
DMA_CTgRect_TypeDei * [in]

DMA _ResetLoop

void DMA _ResetLoop (unsigned int channel)

Clear Loop configuration for channel.

Parameters

Type Direction

unsigned int [in] channel

DMA_ResetRect

void DMA _ResetRect (unsigned int channel)

Clear Rect/2D DMA configuration for channel.

Parameters

Type Direction

unsigned int [in] channel

DMA _CfgDescrScatterGather

Argument Name

Argument Name

Argument Name

Argument Name

channel

cfg

Description

&= SILICON LABS

Description
Description
The DMA channel to configure for.

The configuration to use.

Channel to reset loop configuration for.

Description

Channel to reset loop configuration for.

void DMA_CfgDescrScatterGather (DMA_DESCRIPTOR_TypeDef * descr, unsigned int indx,
DMA_CTgDescrSGAIt_TypeDed * cfg)

Configure an alternate DMA descriptor for use with scatter-gather DMA cycles.

Parameters

Type Direction

DMA_DESCRIPTOR_TypeDef *  [in]

unsigned int [in]

qDescr ypeDed [in]

Argument
Name

descr

indx

cfg

Description

Points to the start of a memory area holding the

alternate descriptors.

An alternate descriptor index number to configure

(numbered from 0).

The configuration to use.

In scatter-gather mode, the alternate descriptors are located in one contiguous memory area. Each of the
alternate descriptors must be fully configured prior to starting the scatter-gather DMA cycle.

The DMA cycle is not activated by this function. See DMA_ActivatescatterGatner(] to activate the DMA cycle.
In some cases, the alternate configuration only has to be done once and all subsequent transfers may be

activated with the activate function.

Notice that the DMA channel must also be configured, see DMA_Ctgchannel(].
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DMA _ChannelEnable

void DMA_ChannelEnable (unsigned int channel, bool enable)

Enable or disable a DMA channel.

Parameters
T ; : Argument it
ype Direction Nome Description
iL:\r)csigned [in] channel The DMA channel to enable or disable.
bool [in] enable If 'true', the channel will be enabled. If 'false’, the channel will be
disabled.

Use this function to explicitly enable or disable a DMA channel. A DMA channel is automatically disabled when
the DMA controller has finished a transaction.

DMA_ChannelEnabled
bool DMA_ChannelEnabled (unsigned int channel)

Check if the DMA channel is enabled.

Parameters
Type Direction Argument Name Description
unsigned int [in] channel The DMA channel to check.

The DMA channel is disabled when the DMA controller has finished a DMA cycle.
Returns

. True if the channel is enabled, false if not.

DMA_ChannelRequestEnable

void DMA_ChannelRequestEnable (unsigned int channel, bool enable)

Enable or disable a DMA channel request.

Parameters
T . : Argument Aaee
ype Direction Nome Description
il,:‘ntsigned [in] channel The DMA channel to enable or disable the request on.
bool [in] enable If 'true', the request will be enabled. If 'false’, the request will be
disabled.

Use this function to enable or disable a DMA channel request. This will prevent the DMA from proceeding after
its current transaction if disabled.

DMA _Init

void DMA _Init (DMA_INIt_TypeDeq * init)
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Initialize the DMA controller.

Parameters
- e Argument —
ype Direction Il Description
DMA_ThE_TypeDeq  [in] init A pointer to a structure containing the DMA initialization
information.

This function resets and prepares the DMA controller for use. Although it may be used several times, it is
normally only used during system initialization. If reused during a normal operation, any ongoing DMA
transfers will be aborted. When complete, the DMA controller is in an enabled state.

Note

« Must be invoked before using the DMA controller.
DMA_IRQHandler

void DMA_IRQHandler (void )

Interrupt handler for the DMA cycle completion handling.

Parameters
Type Direction Argument Name Description
void N/A

Clears any pending flags and calls registered callback (if any).

If using the default interrupt vector table setup provided, this function is automatically placed in the IRQ
table due to weak linking. If taking control over the interrupt vector table in some other way, this interrupt
handler must be installed to support callback actions.

For the user to implement a custom IRQ handler or run without a DMA IRQ handler, define
EXCLUDE_DEFAULT_DMA_IRQ_HANDLER with a #define statement or with the compiler option -D.

DMA_RefreshPingPong

void DMA_RefreshPingPong (unsigned int channel, bool primary, bool useBurst, void * dst, const void * src,
unsigned int nMinus1, bool stop)

Refresh a descriptor used in a DMA ping-pong cycle.

Parameters
T ; : Argument o
ype Direction Neine Description

ilg)cSigned [in] channel The DMA channel to refresh the ping-pong descriptor for.

bool [in] primary
. true - refresh the primary descriptor
. false - refresh an alternate descriptor

bool [in] useBurst  The burst feature is only used on peripherals supporting DMA bursts. Bursts

must not be used if the total length (as given by nMinus1) is less than the
arbitration rate configured for the descriptor. See the reference manual
for more details on burst usage.
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Type Direction ﬁ;%lénent Description

void * [in] dst An address to a start location to transfer data to. If NULL, leave setting in
descriptor as is.

\(/:girc]isf [in] src An address to a start location to transfer data from. If NULL, leave setting
in descriptor as is.

il:’]r'lsigned [in] nMinus1 A number of DMA transfer elements (minus 1) to transfer (<= 1023). The size
of the DMA transfer element (1, 2 or 4 bytes) is configured with
DMA_CtgDescr(].

bool [in] stop Indicate that the DMA ping-pong cycle stops when done using this
descriptor.

During a ping-pong DMA cycle, the DMA controller automatically alternates between the primary and
alternate descriptors, when completing use of a descriptor. While the other descriptor is in use by the DMA
controller, the software should refresh the completed descriptor. This is typically done from the callback
defined for the ping-pong cycle.

DMA_Reset

void DMA _Reset (void )

Reset the DMA controller.

Parameters
Type Direction Argument Name Description
void N/A

This functions will disable the DMA controller and set it to a reset state.
Note
- Note that any ongoing transfers will be aborted.
DMA _IntClear
void DMA_IntClear (uint32_t flags)

Clear one or more pending DMA interrupts.

Parameters
T : : Argument .
ype Direction oIl Description
uint32_t [in] flags Pending DMA interrupt sources to clear. Use one or more valid interrupt

flags for the DMA module (DMA_IFC_nnn).

DMA _IntDisable
void DMA _IntDisable (uint32_t flags)

Disable one or more DMA interrupts.

Parameters
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Type Direction ﬁgggrl‘.lgnent Description
uint32_t [in] flags DMA interrupt sources to disable. Use one or more valid interrupt flags for

the DMA module (DMA_IEN_nnn).

DMA _IntEnable

void DMA _IntEnable (uint32_t flags)

Enable one or more DMA interrupts.

Parameters
Type Direction Argument  p..cription
yp ame P
uint32_t [in] flags DMA interrupt sources to enable. Use one or more valid interrupt flags for
the DMA module (DMA_IEN_nnn).
Note

- Depending on the use, a pending interrupt may already be set prior to enabling the interrupt. To ignore a
pending interrupt, consider using prior to enabling the interrupt.

DMA_IntGet

uint32_t DMA_IntGet (void )

Get pending DMA interrupt flags.

Parameters
Type Direction Argument Name Description
void N/A

Note

- Event bits are not cleared by the use of this function.
Returns

« DMA interrupt sources pending. Returns one or more valid interrupt flags for the DMA module (DMA_IF_nnn).

DMA _IntGetEnabled

uint32_t DMA_IntGetEnabled (void )

Get enabled and pending DMA interrupt flags.

Parameters
Type Direction Argument Name Description
void N/A

Useful for handling more interrupt sources in the same interrupt handler.
Note

- Interrupt flags are not cleared by the use of this function.
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Returns

- Pending and enabled DMA interrupt sources Return value is the bitwise AND of
o the enabled interrupt sources in DMA_IEN and
o the pending interrupt flags DMA_IF.

DMA_IntSet
void DMA_IntSet (uint32_t flags)

Set one or more pending DMA interrupts.

Parameters
T ; ; Argument P
ype Direction NeBe Description
uint32_t [in] flags DMA interrupt sources to set to pending. Use one or more valid interrupt

flags for the DMA module (DMA_IFS_nnn).
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DMA_CB_TypeDef

Callback structure that can be used to define DMA complete actions.

A reference to this structure is only stored in the primary descriptor for a channel (if using callback feature).
If callback is required for both primary and alternate descriptor completion, this must be handled by one
common callback, using the provided 'primary' parameter with the callback function.

Public Attributes

Pointer to callback function to invoke when DMA transfer cycle is done.

void *

User defined pointer to provide with callback function.

uint8_t orimary
For internal use only: Indicates if next callback applies to primary or alternate descriptor completion.

Public Attribute Documentation

cbFunc
DMA _FuncPtr_TypeDef DMA_CB_TypeDef::cbFunc

Pointer to callback function to invoke when DMA transfer cycle is done.

Notice that this function is invoked in interrupt context, and therefore should be short and non-blocking.

userPtr

void* DMA_CB_TypeDef::userPtr

User defined pointer to provide with callback function.

primary
| uint8_t DMA_CB_TypeDef::primary

For internal use only: Indicates if next callback applies to primary or alternate descriptor completion.

Mainly useful for ping-pong DMA cycles. Set this value to 0 prior to configuring callback handling.
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DMA_CfgChannel_TypeDef

Configuration structure for a channel.

Public Attributes

bool
Select if channel priority is in the high or default priority group with respect to arbitration.

bool

Select if interrupt will be enabled for channel (triggering interrupt handler when dma_done signal is asserted).

uint32_t
hannel control specifying the source of DMA signals.

ef 4 User definable callback handling configuration.

Public Attribute Documentation

[¢)

highPri
| bool DMA_CfgChannel_TypeDef::highPri

Select if channel priority is in the high or default priority group with respect to arbitration.

Within a priority group, lower numbered channels have higher priority than higher numbered channels.
enablelnt

bool DMA_CfgChannel_TypeDef::enablelnt

Select if interrupt will be enabled for channel (triggering interrupt handler when dma_done signal is asserted).

It should normally be enabled if using the callback feature for a channel, and disabled if not using the
callback feature.

select
uint32_t DMA_CfgChannel_TypeDef::select

Channel control specifying the source of DMA signals.

If accessing peripherals, use one of the DMAREQ_nnn defines available for the peripheral. Set to 0 for
memory-to-memory DMA cycles.

cb
DMA_CB_TypeDef* DMA_CfgChannel_TypeDef::cb

User definable callback handling configuration.
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Refer to structure definition for details. The callback is invoked when specified DMA cycle is complete (when
dma_done signal asserted). Callback is invoked in interrupt context, and should be efficient and non-blocking.
Set to NULL to not use the callback feature. Note

- Referenced structure is used by the interrupt handler, and must be available until no longer used. Thus, in most
cases it should not be located on the stack.
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Configuration structure for primary or alternate descriptor (not used for scatter-gather DMA cycles).

Public Attributes

DMA_Datalnc_

peDe Destination increment size for each DMA transfer.
DMA_Datainc_ Srcing

peDe Source increment size for each DMA transfer.

]

o
TypeDe DMA transfer unit size.
DMA_ArbiterCdg QOroR }
nfig_TypeDe Arbitration rate, i.e., number of DMA transfers done before re-arbitration takes place.

uint8_t hprod

HPROT signal state, refer to reference manual, DMA chapter for further details.

Public Attribute Documentation

dstinc

DMA_Datainc_TypeDef DMA_CfgDescr_TypeDef::dstinc

Destination increment size for each DMA transfer.

srcinc

DMA_Datalnc_TypeDef DMA_CfgDescr_TypeDef::srcinc

Source increment size for each DMA transfer.

size

DMA_DataSize_TypeDef DMA_CfgDescr_TypeDef::size

DMA transfer unit size.

arbRate

DMA _ArbiterConfig_TypeDef DMA_CfgDescr_TypeDef::arbRate

Arbitration rate, i.e., number of DMA transfers done before re-arbitration takes place.

hprot
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uint8_t DMA_CfgDescr_TypeDef::hprot

HPROT signal state, refer to reference manual, DMA chapter for further details.
Normally set to O if protection is not an issue. The following bits are available:

« bit 0 - HPROT[1] control for source read accesses, privileged/non-privileged access.
» bit 3 - HPROT[1] control for destination write accesses, privileged/non-privileged access.
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DMA_CfgLoop_TypeDef

Configuration structure for loop mode.

Public Attributes

bool
Enable repeated loop.

uint16_t
Width of transfer, reload value for nMinus1.

Public Attribute Documentation

enable

bool DMA_CfgLoop_TypeDef::enable

Enable repeated loop.

nMinus1

uint16_t DMA_CfgLoop_TypeDef::nMinus1

Width of transfer, reload value for nMinus.
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DMA_CfgRect_TypeDef

Configuration structure for rectangular copy.

Public Attributes

uintl6_t  OSTStride
DMA channel destination stride (width of destination image, distance between lines).

uint16_t Srestridg
DMA channel source stride (width of source image, distance between lines).

uint16_t heignt
2D copy height.

Public Attribute Documentation
dstStride

| uint16_t DMA_CfgRect_TypeDef::dstStride

DMA channel destination stride (width of destination image, distance between lines).

srcStride

uint16_t DMA_CfgRect_TypeDef::srcStride

DMA channel source stride (width of source image, distance between lines).

height
| uint16_t DMA_CfgRect_TypeDef::height

2D copy height.
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DMA_CfgDescrSGAIlt_TypeDef
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Configuration structure for alternate scatter-gather descriptor.

Public Attributes
void * Erd
Pointer to location to transfer data from.

void *  [s1

Pointer to location to transfer data to.

DMA_DdtaInc_ psting
peDe Destination increment size for each DMA transfer.
peDe Source increment size for each DMA transfer.
e
TypeDe DMA transfer unit size.

DMA_ATDICerCy

nfig_TypeDef Arbitration rate, i.e., number of DMA transfers done before re-arbitration takes place.

Number of DMA transfers minus 1to do.

uint8_t hprof

HPROT signal state, refer to reference manual, DMA chapter for further details.

bool peripnerdi
Specify if a memory or peripheral scatter-gather DMA cycle.

Public Attribute Documentation

S

=

(o}

void* DMA_CfgDescrSGAlt_TypeDef::src

Pointer to location to transfer data from.

dst
| void* DMA_CfgDescrSGAlt_TypeDef::dst

Pointer to location to transfer data to.

dstinc

DMA_Datalnc_TypeDef DMA_CfgDescrSGAIt_TypeDef::dstinc

Destination increment size for each DMA transfer.

srcinc
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DMA_Datalnc_TypeDef DMA_CfgDescrSGAlt_TypeDef::srcinc

Source increment size for each DMA transfer.

size

DMA_DataSize_TypeDef DMA_CfgDescrSGAlt_TypeDef::size

DMA transfer unit size.

arbRate

DMA_ArbiterConfig_TypeDef DMA_CfgDescrSGAIlt_TypeDef::arbRate

Arbitration rate, i.e., number of DMA transfers done before re-arbitration takes place.

nMinus1

uint16_t DMA_CfgDescrSGAIlt_TypeDef::nMinus1

Number of DMA transfers minus 1to do.

Must be <= 1023.
hprot

uint8_t DMA_CfgDescrSGAIlt_TypeDef::hprot

HPROT signal state, refer to reference manual, DMA chapter for further details.
Normally set to O if protection is not an issue. The following bits are available:

- bit 0 - HPROT([1] control for source read accesses, privileged/non-privileged access.
« bit 3 - HPROT[1] control for destination write accesses, privileged/non-privileged access.

peripheral
bool DMA_CfgDescrSGAIlt_TypeDef::peripheral

Specify if a memory or peripheral scatter-gather DMA cycle.
Notice that this parameter should be the same for all alternate descriptors.

. true - this is a peripheral scatter-gather cycle.
. false - this is a memory scatter-gather cycle.
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DMA_Init_TypeDef

DMA initialization structure.

Public Attributes

uint8_t Rproq
HPROT signal state when accessing the primary/alternate descriptors.

DMA_DESCRIPT B %
OR_TypeDef * Pointer to the control block in memory holding descriptors (channel control data structures).

Public Attribute Documentation

hprot
uint8_t DMA_Init_TypeDef::hprot

HPROT signal state when accessing the primary/alternate descriptors.
Normally set to O if protection is not an issue. The following bits are available:

- bit 0 - HPROT[1] control for descriptor accesses (i.e., when the DMA controller accesses the channel control
block itself), privileged/non-privileged access.

controlBlock

DMA_DESCRIPTOR_TypeDef* DMA_Init_TypeDef::controlBlock

Pointer to the control block in memory holding descriptors (channel control data structures).
This memory must be properly aligned at a 256 bytes, i.e., the 8 least significant bits must be zero.
Refer to the reference manual, DMA chapter for more details.

It is possible to provide a smaller memory block, only covering those channels actually used, if not all available
channels are used. For instance, if only using 4 channels (0-3), both primary and alternate structures, then
only 16*2*4 = 128 bytes must be provided. However, this implementation has no check if later exceeding such a
limit by configuring for instance channel 4, in which case memory overwrite of some other data will occur.
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EMU - Energy Management Unit

Energy Management Unit (EMU) Peripheral API.

This module contains functions to control the EMU peripheral of Silicon Labs 32-bit MCUs and SoCs. The EMU
handles the different low energy modes in Silicon Labs microcontrollers.

Modules

EMU_EMZ3INIt_TypeDeT]

EMU_EMZ4InIt_TypeDeT]

EMU_BUPDINIt_TypeDeq

Enumerations

enum

enum

enum

enum

enum

enum

EMU_EMA0sc_TypeDei {

emuEM40sc_ULFRCO = EMU_EM4CONF_OSC_ULFRCO
emuEM40sc_LFXO = EMU_EM4CONF_OSC_LFXO
emuEM40sc_LFRCO = EMU_EM4CONF_OSC_LFRCO

}

EM4 duty oscillator.

EMU_Probe_TypeDe] {

emuProbe_Disable = EMU_BUCTRL_PROBE_DISABLE
emuProbe_VDDDReg = EMU_BUCTRL_PROBE_VDDDREG
emuProbe_BUIN = EMU_BUCTRL_PROBE_BUIN
emuProbe_BUOUT = EMU_BUCTRL_PROBE_BUOUT

}

Backup Power Voltage Probe types.

EMU_Resistor _TypeDet {

emuRes_ResO = EMU_PWRCONF_PWRRES_RESO
emuRes_Res1 = EMU_PWRCONF_PWRRES_RES1

emuRes_Res2 = EMU_PWRCONF_PWRRES_RES2
emuRes_Res3 = EMU_PWRCONF_PWRRES_RES3

}

Backup Power Domain resistor selection.

EMU_Power_TypeDet {

emuPower_None = EMU_BUINACT_PWRCON_NONE
emuPower_BUMain = EMU_BUINACT_PWRCON_BUMAIN
emuPower_MainBU = EMU_BUINACT_PWRCON_MAINBU
emuPower_NoDiode = EMU_BUINACT_PWRCON_NODIODE

}

Backup Power Domain power connection.

EMU_BODMode_TypeDet {

emuBODMode_Active
emuBODMode_lnactive

}

BOD threshold setting selector, active or inactive mode.

EMU_EMZ4State_TypeDeq {

emuEM4Shutoff = 0
emuEM4Hibernate = 1

}

EM4 modes.
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enum

Functions

void
void
void
void
void
void
void

void

void

void
void
void
void
void
void
void
void
void

void

EMU_PowerContig_TypeDei {
emuPowerConfig_DcdcToDvdd

}

Power configurations.

EMU_EMZ3Inig(const EMU_EM23Init_TypeDef *em23Init)
Update the EMU module with Energy Mode 2 and 3 configuration.

EMU_EMZ3PresleepHooK( void)

Energy mode 2/3 pre-sleep hook function.

EMU_EMZ3PGSESIeepHGOR  void)

Energy mode 2/3 post-sleep hook function.

EMU_EFPEMZ3PresleepHooK(void)
EFP's Energy mode 2/3 pre-sleep hook function.

EMU_EFPEMZ3PostsleepHooH(void)
EFP's Energy mode 2/3 post-sleep hook function.

EMU_ERTereMa(bool restore)
Enter energy mode 2 (EM2).

EMU_ERterEMd(bool restore)
Enter energy mode 3 (EM3).

EMU_Savd(void)
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Save the CMU HF clock select state, oscillator enable, and voltage scaling (if available) before

EMU_EnterEMZ2(] or EMU_EnterEM3(] are called with the restore parameter set to false.

EMU _Restorg(void)
Restore CMU HF clock select state, oscillator enable, and voltage scaling (if available) after
or are called with the restore parameter set to false.

EMU_EMZINi{(const EMU_EM4Init_TypeDef *em4Init)
Update the EMU module with Energy Mode 4 configuration.

EMU_EM24PresleepHooHK(void)

Energy mode 4 pre-sleep hook function.

EMU_EFPEMAPTesleepHoON( void)

EFP's Energy mode 4 pre-sleep hook function.

EFU_ERTerEMA(void)

Enter energy mode 4 (EM4).

EMU_EnterEMAWari(void)
Enter energy mode 4 (EM4).

EMU_MemPwrDowr(uint32_t blocks)

Power down memory block.

EMU_RamPowerDown(uint32_t start, uint32_t end)

Power down RAM memory blocks.

EMU_RGmPowerug( void)

Power up all available RAM memory blocks.

EMU_UpdateOscContig(void)

Update EMU module with CMU oscillator selection/enable status.

EMU_BUPDINi{(const EMU_BUPDInit_TypeDef *bupdinit)

Configure Backup Power Domain settings.
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void

void

void

void

void

void

void

void

uint32_t

uint32_t

void

void

void

void

void

void

void

void

Macros

#define

#define

#define

EMU_BUThresholdSel(EMU_BODMode_TypeDef mode, uint32_t value)

Configure the Backup Power Domain BOD Threshold value.

EMU_BUThresRangeSeq(EMU_BODMode_TypeDef mode, uint32_t value)

Configure the Backup Power Domain BOD Threshold Range.

EMU_BUSTtateEnseq(bool enable)

Enable backup mode status export.

EMU_BUENnableSeq(bool enable)

Enable backup mode.

EMU_ENTereM](void)

Enter energy mode 1 (EM1).

EMU_TATCTEGH(uint32_t flags)

Clear one or more pending EMU interrupts.

EMU_TREDSabTg(uint32_t flags)

Disable one or more EMU interrupts.

EMU_TAEERGbTg (uint32 _t flags)

Enable one or more EMU interrupts.

EMU_TATGEY(void)

Get pending EMU interrupt flags.

EMU_ThtGetEnableq( void)

Get enabled and pending EMU interrupt flags.

EMU_TNTS&Y(uint32_t flags)
Set one or more pending EMU interrupts.

EMU_EMALocK(bool enable)
Enable or disable EM4 lock configuration.

EMU_BUREGdy|( void)

Halts until backup power functionality is ready.

EMU_BUPInEnablg(bool enable)
Disable BU_VIN support.

EMU_TGTH( void)

Lock EMU registers in order to protect them against unintended modification.

EMU_URTGCH( void)

Unlock the EMU so that writing to locked registers again is possible.

EMU_EMZBIGER|void)

Block entering EM2 or higher number energy modes.

EMU_EMZURBIGCH|( void)

Unblock entering EM2 or higher number energy modes.

EMU_EMZ3INIT_DEFAULT undefined

Default initialization of EM2 and 3 configuration.

EMU_EMAINIT_DEFAULT undefined

Default initialization of EM4 configuration (Series 0).

EMU_BUPDINIT_DEFAULT undefined

Default Backup Power Domain configuration.
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Enumeration Documentation
EMU_EM4Osc_TypeDef

EMU_EM40Osc_TypeDef

EM4 duty oscillator.

Enumerator
emuEM40sc_ULFRCO Select ULFRCO as duty oscillator in EM4.
emuEM40sc_LFXO Select LFXO as duty oscillator in EM4.
emuEM40sc_LFRCO Select LFRCO as duty oscillator in EM4.
EMU_Probe_TypeDef
EMU_Probe_TypeDef
Backup Power Voltage Probe types.
Enumerator
emuProbe_Disable Disable voltage probe.
emuProbe_VDDDReg Connect probe to VDD_DREG.
emuProbe_BUIN Connect probe to BU_IN.
emuProbe_BUOUT Connect probe to BU_OUT.
EMU_Resistor_TypeDef
EMU_Resistor_TypeDef
Backup Power Domain resistor selection.
Enumerator
emuRes_Res0 Main power and backup power connected with RESO series resistance.
emuRes_Res] Main power and backup power connected with RES1 series resistance.
emuRes_Res2 Main power and backup power connected with RES2 series resistance.
emuRes_Res3 Main power and backup power connected with RES3 series resistance.
EMU_Power_TypeDef
EMU_Power_TypeDef
Backup Power Domain power connection.
Enumerator

emuPower_None  No connection between main and backup power.

emuPower_BUMain Main power and backup power connected through diode, allowing current from backup
to main only.

emuPower_MainBU Main power and backup power connected through diode, allowing current from main to
backup only.
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emuPower_NoDiode Main power and backup power connected without diode.

EMU_BODMode_TypeDef
EMU_BODMode_TypeDef

BOD threshold setting selector, active or inactive mode.

Enumerator
emuBODMode_Active Configure BOD threshold for active mode.
emuBODMode_Inactive Configure BOD threshold for inactive mode.
EMU_EM4State_TypeDef
EMU_EMA4State_TypeDef
EM4 modes.
Enumerator
emuEM4Shutoff EM4 Shutoff.
emuEM4Hibernate EM4 Hibernate.

EMU_PowerConfig_TypeDef
EMU_PowerConfig_TypeDef

Power configurations.

DCDC-to-DVDD is currently the only supported mode.

Enumerator
emuPowerConfig_DcdcToDvdd DCDC is connected to DVDD.

Function Documentation
EMU_EM23Init

void EMU_EM23Init (const EMU_EMZ3INit_TypeDetd * em23Init)

Update the EMU module with Energy Mode 2 and 3 configuration.

Parameters
Type Direction Argument Name Description
const EMU_EMZ3Init_TypeDef *  [in] em23init Energy Mode 2 and 3 configuration structure.

EMU_EM23PresleepHook

void EMU_EM23PresleepHook (void )

Copyright © 2026 Silicon Laboratories. All rights reserved. 180/472



EMU - Energy Management Unit &= SILICON LABS

Energy mode 2/3 pre-sleep hook function.

Parameters
Type Direction Argument Name Description
void N/A
This function is called by EMU_EnterEMZ(]] and EMU_EnterEM3(] functions just prior to execution of the WFI

instruction. The function implementation does not perform anything, but it is SL_WEAK so that it can be re-
implemented in application code if actions are needed.

EMU_EM23PostsleepHook
void EMU_EM23PostsleepHook (void )

Energy mode 2/3 post-sleep hook function.

Parameters
Type Direction Argument Name Description
void N/A
This function is called by EMU_EnterEMZ(] and EMU_EntereM3(] functions just after wakeup from the WFI

instruction. The function implementation does not perform anything, but it is SL_WEAK so that it can be re-
implemented in application code if actions are needed.

EMU_EFPEM23PresleepHook
void EMU_EFPEM23PresleepHook (void )

EFP's Energy mode 2/3 pre-sleep hook function.

Parameters
Type Direction Argument Name Description
void N/A

This function is similar to EMU_EMZ3PresleepHooKk(] but is reserved for EFP usage.

Note

- The function is primarily meant to be used in systems with EFP circuitry. (EFP = Energy Friendly Pmic (PMIC =
Power Management IC)). In such systems there is a need to drive certain signals to EFP pins to notify about
energy mode transitions.

EMU_EFPEM23PostsleepHook
void EMU_EFPEM23PostsleepHook (void )

EFP's Energy mode 2/3 post-sleep hook function.

Parameters
Type Direction Argument Name Description
void N/A

This function is similar to EMU_EMZ23PostsleepHooK(] but is reserved for EFP usage.
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Note

« The function is primarily meant to be used in systems with EFP circuitry. (EFP = Energy Friendly Pmic (PMIC =
Power Management IC)). In such systems there is a need to drive certain signals to EFP pins to notify about
energy mode transitions.

EMU_EnterEM2
void EMU_EnterEM2 (bool restore)

Enter energy mode 2 (EM2).

Parameters
T : ; Argument Aaee
ype Direction Nebre Description
bool [in] restore

- true - save and restore oscillators, clocks and voltage scaling, see
function details.

. false - do not save and restore oscillators and clocks, see function
details.

When entering EM2, high-frequency clocks are disabled, i.e., HFXO, HFRCO and AUXHFRCO (for AUXHFRCO, see
exception note below). When re-entering EMO, HFRCO is re-enabled and the core will be clocked by the
configured HFRCO band. This ensures a quick wakeup from EM2.

However, prior to entering EM2, the core may have been using another oscillator than HFRCO. The restore
parameter gives the user the option to restore all HF oscillators according to state prior to entering EM2, as
well as the clock used to clock the core. This restore procedure is handled by SW. However, since handled by
SW, it will not be restored before completing the interrupt function(s) waking up the core!

Note

- If restoring core clock to use the HFXO oscillator, which has been disabled during EM2 mode, this function will
stall until the oscillator has stabilized. Stalling time can be reduced by adding interrupt support detecting
stable oscillator, and an asynchronous switch to the original oscillator. See CMU documentation. Such a
feature is however outside the scope of the implementation in this function.

. If ERRATA_FIX_EMU_ET10_ENABLE is active, the core's SLEEPONEXIT feature can not be used.

. This function is incompatible with the Power Manager module. When the Power Manager module is present, it
must be the one deciding at which EM level the device sleeps to ensure the application properly works. Using
both at the same time could lead to undefined behavior in the application.

. If HFXO is re-enabled by this function, and NOT used to clock the core, this function will not wait for HFXO to
stabilize. This must be considered by the application if trying to use features relying on that oscillator upon
return.

- If a debugger is attached, the AUXHFRCO will not be disabled if enabled upon entering EM2. It will thus remain
enabled when returning to EMO regardless of the restore parameter.

. If HFXO autostart and select is enabled by using CMU_HFXOAutostartEnable(), the automatic starting and
selecting of the core clocks will be done, regardless of the restore parameter, when waking up on the wakeup
sources corresponding to the autostart and select setting.

. If voltage scaling is supported, the restore parameter is true and the EMO voltage scaling level is set higher
than the EM2 level, then the EMO level is also restored.

« On Series 2 Config 2 devices (EFRxG22), this function will also relock the DPLL if the DPLL is used and restore
is true.

Note that the hardware will automatically update the HFRCO frequency in the case where voltage scaling is
used in EM2/EM3 and not in EMO/EM1. When the restore argument to this function is true then software will
restore the original HFRCO frequency after EM2/EM3 wake up. If the restore argument is false then the HFRCO
frequency is 19 MHz when coming out of EM2/EM3 and all wait states are at a safe value.
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The restore option should only be used if all clock control is done via the CMU API.

EMU_EnterEM3
void EMU_EnterEM3 (bool restore)

Enter energy mode 3 (EM3).

Parameters
T . : Argument -
ype Direction \ o Description
bool [in] restore

. true - save and restore oscillators, clocks and voltage scaling, see
function details.

. false - do not save and restore oscillators and clocks, see function
details.

When entering EM3, the high-frequency clocks are disabled by hardware, i.e., HFXO, HFRCO, and AUXHFRCO
(for AUXHFRCO, see exception note below). In addition, the low-frequency clocks, i.e., LFXO and LFRCO are
disabled by software. When re-entering EMO, HFRCO is re-enabled and the core will be clocked by the
configured HFRCO band. This ensures a quick wakeup from EM3.

However, prior to entering EM3, the core may have been using an oscillator other than HFRCO. The restore
parameter gives the user the option to restore all HF/LF oscillators according to state prior to entering EM3,
as well as the clock used to clock the core. This restore procedure is handled by software. However, since it is
handled by software, it will not be restored before completing the interrupt function(s) waking up the core!

Note

. If restoring core clock to use an oscillator other than HFRCO, this function will stall until the oscillator has
stabilized. Stalling time can be reduced by adding interrupt support detecting stable oscillator, and an
asynchronous switch to the original oscillator. See CMU documentation. This feature is, however, outside the
scope of the implementation in this function.

. If ERRATA_FIX_EMU_ETIO_ENABLE is active, the core's SLEEPONEXIT feature can't be used.

« This function is incompatible with the Power Manager module. When the Power Manager module is present, it
must be the one deciding at which EM level the device sleeps to ensure the application properly works. Using
both at the same time could lead to undefined behavior in the application.

. If HFXO/LFXO/LFRCO are re-enabled by this function, and NOT used to clock the core, this function will not wait
for those oscillators to stabilize. This must be considered by the application if trying to use features relying on
those oscillators upon return.

. If a debugger is attached, the AUXHFRCO will not be disabled if enabled upon entering EM3. It will, therefore,
remain enabled when returning to EMO regardless of the restore parameter.

. If voltage scaling is supported, the restore parameter is true and the EMO voltage scaling level is set higher
than the EM3 level, then the EMO level is also restored.

« On Series 2 Config 2 devices (EFRxG22), this function will also relock the DPLL if the DPLL is used and restore
is true.

« The restore option should only be used if all clock control is done via the CMU API.

EMU_Save

void EMU_Save (void )

Save the CMU HF clock select state, oscillator enable, and voltage scaling (if available) before
EMU_EnterEM2(] or EMU_EnterEM3(] are called with the restore parameter set to false.

Copyright © 2026 Silicon Laboratories. All rights reserved. 183/472



EMU - Energy Management Unit &= SILICON LABS

Parameters
Type Direction Argument Name Description
void N/A
Calling this function is equivalent to calling EMU_ERterEM2(])] or EMU_ENterEM3(] with the restore parameter set

to true, but it allows the state to be saved without going to sleep. The state can be restored manually by

calling EMU_Restore(].

EMU_Restore

void EMU_Restore (void )

Restore CMU HF clock select state, oscillator enable, and voltage scaling (if available) after
or are called with the restore parameter set to false.
Parameters
Type Direction Argument Name Description
void N/A
Calling this function is equivalent to calling EMU_ENtereM2(])] or EMU_EntereEM3(] with the restore parameter set

to true, but it allows the application to evaluate the wakeup reason before restoring state.

EMU_EM4Init

void EMU_EM4Init (const EMU_EMAINIt_TypeDei * em4init)

Update the EMU module with Energy Mode 4 configuration.

Parameters
Type Direction = Argument Name Description
const EMU_EMAThit_TypeDeT * [in] emdinit Energy Mode 4 configuration structure.

EMU_EM4PresleepHook
void EMU_EM4PresleepHook (void )

Energy mode 4 pre-sleep hook function.

Parameters
Type Direction Argument Name Description
void N/A
This function is called by EMU_EnterEMA4(]] just prior to the sequence of writes to put the device in EM4. The

function implementation does not perform anything, but it is SL_WEAK so that it can be re-implemented in
application code if actions are needed.

EMU_EFPEM4PresleepHook

void EMU_EFPEM4PresleepHook (void )
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EFP's Energy mode 4 pre-sleep hook function.

Parameters
Type Direction Argument Name Description
void N/A

This function is similar to EMU_EMZ4PresleepHooKk(] but is reserved for EFP usage.

Note

« The function is primarily meant to be used in systems with EFP circuitry. (EFP = Energy Friendly Pmic (PMIC =
Power Management IC)). In such systems there is a need to drive certain signals to EFP pins to notify about
energy mode transitions.

EMU_EnterEM4

__NO_RETURN void EMU_EnterEM4 (void )

Enter energy mode 4 (EM4).

Parameters
Type Direction Argument Name Description
void N/A

This function never returns. It waits after the EM4 entry request to make sure the CPU is properly shutdown
by calling WFI.

Note

. Only a power on reset or external reset pin can wake the device from EM4.
EMU_EnterEM4Wait

void EMU_EnterEM4Wait (void )

Enter energy mode 4 (EM4).

Parameters
Type Direction Argument Name Description
void N/A

This function never returns. It waits after the EM4 entry request to make sure the CPU is properly shutdown
by calling WFI.

Note

. Only a power on reset or external reset pin can wake the device from EM4.

EMU_MemPwrDown

void EMU_MemPwrDown (uint32_t blocks)

Power down memory block.

Parameters
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Type Direction ﬁggménent Description
T : : Argument P
ype Direction i me Description

uint32_t [in] blocks Specifies a logical OR of bits indicating memory blocks to power down. Bit 0
selects block 1, bit 1 selects block 2, and so on. Memory block 0 cannot be
disabled. See the reference manual for available memory blocks for a
device.

Note

- Only a POR reset can power up the specified memory block(s) after power down.

EMU_RamPowerDown

void EMU_RamPowerDown (uint32_t start, uint32_t end)

Power down RAM memory blocks.

Parameters
; ; Argument o
Type Direction \qme Description
uint32_t [in] start The start address of the RAM region to power down. This address is
inclusive.
uint32_t [in] end The end address of the RAM region to power down. This address is

exclusive. If this parameter is 0, all RAM blocks contained in the region from
start to the upper RAM address will be powered down.

This function will power down all the RAM blocks that are within a given range. The RAM block layout is
different between device families, so this function can be used in a generic way to power down a RAM
memory region which is known to be unused.

This function will only power down blocks which are completely enclosed by the memory range given by [start,
end).

This is an example to power down all RAM blocks except the first one. The first RAM block is special in that it
cannot be powered down by the hardware. The size of the first RAM block is device-specific. See the
reference manual to find the RAM block sizes.

EMU_RamPowerDown (SRAM_BASE, SRAM_BASE + SRAM_SIZE);

Note

- Only a reset can power up the specified memory block(s) after power down on a series 0 device. The specified
memory block(s) will stay off until a call to EMU_RamPowerUp(] is done on series 1/2.

EMU_RamPowerUp
void EMU_RamPowerUp (void )

Power up all available RAM memory blocks.

Parameters
Type Direction Argument Name Description
void N/A
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This function will power up all the RAM blocks on a device, this means that the RAM blocks are retained in

EM2/EM3. Note that this functionality is not supported on Series O devices. Only a reset will power up the RAM

blocks on a series O device.

EMU_UpdateOscConfig
void EMU_UpdateOscConfig (void )

Update EMU module with CMU oscillator selection/enable status.

Parameters
Type Direction Argument Name Description
void N/A
EMU_BUPDInit

void EMU_BUPDInit (const EMU_BUPDINIt_TypeDeti * bupdinit)

Configure Backup Power Domain settings.

Parameters
Type Direction Argument Name Description
const EMU_BUPDINIC_TypeDetd *  [in] bupdinit Backup power domain initialization structure.

EMU_BUThresholdSet

void EMU_BUThresholdSet (EMU_BODMode_TypeDeif mode, uint32_t value)

Configure the Backup Power Domain BOD Threshold value.

Parameters
Type Direction Argument Name Description
EMU_BODMode_TypeDeq [in] mode Active or Inactive mode
uint32_t [in] value
Note

. These values are precalibrated.

EMU_BUThresRangeSet

void EMU_BUThresRangeSet (EMU_BODMode_TypeDeif mode, uint32_t value)

Configure the Backup Power Domain BOD Threshold Range.

Parameters
Type Direction Argument Name Description
EMU_BODMode_TypeDeq [in] mode Active or Inactive mode
uint32_t [in] value
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Note

. These values are precalibrated.

EMU_BUStatEnSet
void EMU_BUStatEnSet (bool enable)

Enable backup mode status export.

Parameters
Type Direction Argument Name Description
bool [in] enable True to enable status export. False to disable.

EMU_BUEnableSet
void EMU_BUEnableSet (bool enable)

Enable backup mode.

Parameters
Type Direction Argument Name Description
bool [in] enable True to enable backup mode. False to disable.

EMU_EnterEM1

void EMU_EnterEM1 (void )

Enter energy mode 1 (EM1).

Parameters
Type Direction Argument Name Description
void N/A

Note

« This function is incompatible with the Power Manager module. When the Power Manager module is present, it
must be the one deciding at which EM level the device sleeps to ensure the application properly works. Using
both at the same time could lead to undefined behavior in the application.

EMU_IntClear
void EMU_IntClear (uint32_t flags)

Clear one or more pending EMU interrupts.

Parameters

Copyright © 2026 Silicon Laboratories. All rights reserved. 188/472



EMU - Energy Management Unit &= SILICON LABS

Argument

Type Direction Description

uint32_t [in] flags Pending EMU interrupt sources to clear. Use one or more valid interrupt
flags for the EMU module (EMU_IFC _nnn or EMU_IF_nnn).

EMU_IntDisable
void EMU_IntDisable (uint32_t flags)

Disable one or more EMU interrupts.

Parameters
T ; ; Argument P
ype Direction b Description
uint32_t [in] flags EMU interrupt sources to disable. Use one or more valid interrupt flags for

the EMU module (EMU_IEN_nnn).

EMU_IntEnable
void EMU_IntEnable (uint32_t flags)

Enable one or more EMU interrupts.

Parameters
T - : Argument -
ype Direction None Description
uint32_t [in] flags EMU interrupt sources to enable. Use one or more valid interrupt flags for
the EMU module (EMU_IEN_nnn).
Note

- Depending on the use, a pending interrupt may already be set prior to enabling the interrupt. To ignore a
pending interrupt, consider using prior to enabling the interrupt.

EMU_IntGet

uint32_t EMU_IntGet (void )

Get pending EMU interrupt flags.

Parameters
Type Direction Argument Name Description
void N/A

Note

. Event bits are not cleared by the use of this function.
Returns

- EMU interrupt sources pending. Returns one or more valid interrupt flags for the EMU module (EMU_IF_nnn).

EMU_IntGetEnabled
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uint32_t EMU_IntGetEnabled (void )

Get enabled and pending EMU interrupt flags.

Parameters
Type Direction Argument Name Description
void N/A

Useful for handling more interrupt sources in the same interrupt handler.
Note

- Interrupt flags are not cleared by the use of this function.

Returns

« Pending and enabled EMU interrupt sources Return value is the bitwise AND of
o the enabled interrupt sources in EMU_IEN and
o the pending interrupt flags EMU_IF.

EMU_IntSet
void EMU_IntSet (uint32_t flags)

Set one or more pending EMU interrupts.

Parameters
T : : Argument ot
ype Direction Nepe Description
uint32_t [in] flags EMU interrupt sources to set to pending. Use one or more valid interrupt

flags for the EMU module (EMU_IFS_nnn).

EMU_EM4Lock
void EMU_EM4Lock (bool enable)

Enable or disable EM4 lock configuration.

Parameters
Type Direction Argument Name Description
bool [in] enable If true, locks down EM4 configuration.

EMU_BUReady
void EMU_BUReady (void )

Halts until backup power functionality is ready.

Parameters
Type Direction Argument Name Description
void N/A
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EMU_BUPInEnable
void EMU_BUPinEnable (bool enable)

Disable BU_VIN support.

Parameters
Type Direction Argument Name Description
bool  [in] enable If true, enables BU_VIN input pin support, if false disables it.
EMU_Lock

void EMU_Lock (void )

Lock EMU registers in order to protect them against unintended modification.

Parameters
Type Direction Argument Name Description
void N/A

Note

- If locking EMU registers, they must be unlocked prior to using any EMU API functions modifying EMU registers,
excluding interrupt control and regulator control if the architecture has a EMU_PWRCTRL register. An

exception to this is the energy mode entering APl (EMU_EnterEMn()), which can be used when the EMU registers

are locked.

EMU_Unlock

void EMU_Unlock (void )

Unlock the EMU so that writing to locked registers again is possible.

Parameters
Type Direction Argument Name Description
void N/A

EMU_EM2Block

void EMU_EM2Block (void )

Block entering EM2 or higher number energy modes.

Parameters
Type Direction Argument Name Description
void N/A

EMU_EM2UnBlock
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void EMU_EM2UnBlock (void )

Unblock entering EM2 or higher number energy modes.

Parameters
Type Direction Argument Name Description
void N/A
Macro Definition Documentation
EMU_EM23INIT_DEFAULT
#define EMU_EM23INIT _DEFAULT
Value:
false, /* Reduced voltage regulator drive strength in EM2/3.*/ \

Default initialization of EM2 and 3 configuration.

EMU_EMA4INIT _DEFAULT

#define EMU_EM4INIT _DEFAULT

Value:
{
false, /* Do not lock configuration after it's been set. */
false, /* No reset will be asserted due to BOD in EM4. */
emuEM40sc_ULFRCO, /* Use default ULFRCO oscillator.
true, /* Wake up on EM4 BURTC interrupt. */
true, /* Enable VREG. */
3
Default initialization of EM4 configuration (Series 0).
EMU_BUPDINIT _DEFAULT
#define EMU_BUPDINIT _DEFAULT
Value:
{
emuProbe_Disable, /* Do not enable voltage probe. */
false, /* Disable BOD calibration mode. */
false, /* Disable BU_STAT pin for backup mode indication. */
emuRes_Res0, /* RESO series resistance between main and backup power.
false, /* Do not enable strong switch. */
false, /* Do not enable medium switch. */
false, /* Do not enable weak switch. */
emuPower_None, /* No connection between main and backup power. (inactive mode) */
emuPower_None, /* No connection between main and backup power. (active mode) */
true /* Enable BUPD enter on BOD, enable BU_VIN pin, release BU reset.
3

Default Backup Power Domain configuration.

*
~

PR A A A A g A

i
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EMU_EM23Init_TypeDef

EM2 and 3 initialization structure.

Public Attributes

bool emZsVregrullEn
Enable full VREG drive strength in EM2/3.

Public Attribute Documentation

em23VregFullEn

bool EMU_EM23Init_TypeDef::em23VregFullEn

Enable full VREG drive strength in EM2/3.
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EM4 initialization structure.

Public Attributes

bool

Lock configuration of regulator, BOD and oscillator.

bool PUBOJRSTDIS
When set, no reset will be asserted due to Brownout when in EM4.

U_EMAC F=d
& i EM4 duty oscillator.
bool BURTCW q

Wake up on EM4 BURTC interrupt.

bool
Enable EM4 voltage regulator.

Public Attribute Documentation

lockConfig
| bool EMU_EM4Init_TypeDef::lockConfig

Lock configuration of regulator, BOD and oscillator.

buBodRstDis
| bool EMU_EM4Init_TypeDef::buBodRstDis

When set, no reset will be asserted due to Brownout when in EM4.

osC

EMU_EM40Osc_TypeDef EMU_EM4Init_TypeDef::osc

EM4 duty oscillator.

buRtcWakeup
| bool EMU_EM4Init_TypeDef::buRtcWakeup

Wake up on EM4 BURTC interrupt.

vreg
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bool EMU_EM4Init_TypeDef::vreg

Enable EM4 voltage regulator.
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Backup Power Domain Initialization structure.

Public Attributes

eDe Voltage probe select, selects ADC voltage.

bool C
Enable BOD calibration mode.

]

E

bool 7 p1g
Enable BU_STAT status pin for active BU mode.

MU_Resistor_
peDe Power domain resistor.

U

E

o
o
o

E

BU_VOUT strong enable.

v

o
o
=3
E

BU_VOUT medium enable.

WeaK
BU_VOUT weak enable.

MU_Power _ nactivePowe
peDe Power connection, when not in Backup Mode.

MU_Power_ -
peDe Power connection, when in Backup Mode.

bool enablg
Enable backup power domain, and release reset, enable BU_VIN pin.

o
o
o

|

Public Attribute Documentation

probe

EMU_Probe_TypeDef EMU_BUPDInit_TypeDef::probe

Voltage probe select, selects ADC voltage.

bodCal
| bool EMU_BUPDInit_TypeDef::bodCal

Enable BOD calibration mode.

statusPinEnable

bool EMU_BUPDInit_TypeDef::statusPinEnable

Enable BU_STAT status pin for active BU mode.
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resistor

EMU_Resistor_TypeDef EMU_BUPDInit_TypeDef::resistor

Power domain resistor.

voutStrong

bool EMU_BUPDInit_TypeDef::voutStrong

BU_VOUT strong enable.

voutMed

bool EMU_BUPDInit_TypeDef::voutMed

BU_VOUT medium enable.

voutWeak

bool EMU_BUPDInit_TypeDef::voutWeak

BU_VOUT weak enable.

inactivePower

EMU_Power_TypeDef EMU_BUPDInit_TypeDef::inactivePower

Power connection, when not in Backup Mode.

activePower

EMU_Power_TypeDef EMU_BUPDInit_TypeDef::activePower

Power connection, when in Backup Mode.

enable

bool EMU_BUPDInit_TypeDef::enable

Enable backup power domain, and release reset, enable BU_VIN pin.
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GPIO - General Purpose Input/Output

GPIO - General Purpose Input/Output

General Purpose Input/Output (GPIO) API.

This module contains functions to control the GPIO peripheral of Silicon Labs 32-bit MCUs and SoCs. The GPIO
peripheral is used for pin configuration and direct pin manipulation and sensing as well as routing for
peripheral pin connections.

Enumerations

enum GPIO_Port_TypeDet {

gpioPortA =0
gpioPortB =1
gpioPortC = 2
gpioPortD = 3
gpioPortE = 4
gpioPortF = 5

}

GPIO ports IDs.

enum [GPTO_DriveMode_TypeDeq {

gpioDriveModeStandard = GPIO_P_CTRL_DRIVEMODE_STANDARD
gpioDriveModeLowest = GPIO_P_CTRL_DRIVEMODE_LOWEST
gpioDriveModeHigh = GPIO_P_CTRL_DRIVEMODE_HIGH
gpioDriveModeLow = GPIO_P_CTRL_DRIVEMODE_LOW

}

GPIO drive mode.

enum [GPTO_Mode_TypeDeq {

gpioModeDisabled = _GPIO_P_MODEL_MODEO_DISABLED

gpioModelnput = _GPIO_P_MODEL_MODEO_INPUT

gpioModelnputPull = _GPIO_P_MODEL_MODEO_INPUTPULL

gpioModelnputPullFilter = _GPIO_P_MODEL_MODEO_INPUTPULLFILTER
gpioModePushPull = _GPIO_P_MODEL_MODEO_PUSHPULL

gpioModePushPullDrive = _GPIO_P_MODEL_MODEO_PUSHPULLDRIVE
gpioModeWiredOr = _GPIO_P_MODEL_MODEO_WIREDOR

gpioModeWiredOrPullDown = _GPIO_P_MODEL_MODEO_WIREDORPULLDOWN
gpioModeWiredAnd = _GPIO_P_MODEL_MODEO_WIREDAND
gpioModeWiredAndFilter = _GPIO_P_MODEL_MODEO_WIREDANDFILTER
gpioModeWiredAndPullUp = _GPIO_P_MODEL_MODEO_WIREDANDPULLUP
gpioModeWiredAndPullUpFilter = _GPIO_P_MODEL_MODEO_WIREDANDPULLUPFILTER
gpioModeWiredAndDrive = _GPIO_P_MODEL_MODEO_WIREDANDDRIVE
gpioModeWiredAndDriveFilter = _GPIO_P_MODEL_MODEO_WIREDANDDRIVEFILTER
gpioModeWiredAndDrivePullUp = _GPIO_P_MODEL_MODEO_WIREDANDDRIVEPULLUP
gpioModeWiredAndDrivePullUpFilter = _GPIO_P_MODEL_MODEO_WIREDANDDRIVEPULLUPFILTER

}

Pin mode.

Functions

void [GPTO_Dbgrocationseq(unsigned int location)

Sets the pin location of the debug pins (Serial Wire interface).

void [GPTO_DBgSWDCTIKEnablg(bool enable)

Enable/disable serial wire clock pin.

void [GPTO_DbgSWDIOENnablg(bool enable)

Enable/disable serial wire data I/O pin.
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void [GPTO_DBbgSWOERablg(bool enable)

Enable/Disable serial wire output pin.

void [GPIO_DriveModeSel(GPIO_Port_TypeDef port, GPIO_DriveMode_TypeDef mode)
Sets drive mode for a GPIO port.

void [GPTO_EM24DisablePinwWakeud(uint32_t pinmask)
Disable GPIO pin wake-up from EM4.

void [GPTO_EMZEnablePInWakeugd(uint32_t pinmask, uint32_t polaritymask)
Enable GPIO pin wake-up from EM4.

uint32_t [GPIO_EMZAGetPinwakeupcausq(void)

Check which GPIO pin(s) that caused a wake-up from EM4.

void [GPTO_EMZ4SetPinRetention(bool enable)

Enable GPIO pin retention of output enable, output value, pull enable, and pull direction in EM4.

void [GPTO_ExtIntContig(GPIO_Port_TypeDef port, unsigned int pin, unsigned int intNo, bool risingEdge,
pool fallingEdge, bool enable)
Configure the GPIO external pin interrupt.

void [GPTO_TnhputSenseSeq(uint32_t val, uint32_t mask)
Enable/disable input sensing.

void [GPIO_IntCleay(uint32_t flags)
Clear one or more pending GPIO interrupts.

void [GPTO_TntDisablg(uint32_t flags)

Disable one or more GPIO interrupts.

void  [GPTO_TREERGBIE(uint32._t flags)
Enable one or more GPIO interrupts.

uint32_t  [GPIO_EnabledintGeq(void)
Get enabled GPIO interrupts.

uint32_t  [GPIO_TNtGeq(void)
Get pending GPIO interrupts.

uint32_t [GPIO_IntGetEnabled(void)
Get enabled and pending GPIO interrupt flags.

void GPIO_IntSef(uint32_t flags)

Set one or more pending GPIO interrupts from SW.

void  [GPTO_TGCK(void)
Lock the GPIO configuration.

unsigned int [GPTO_PInInGeY(GPIO_Port_TypeDef port, unsigned int pin)
Read the pad value for a single pin in a GPIO port.

void [GPTO_PinCocKk(GPIO_Port_TypeDef port, unsigned int pin)
Lock all GPIO configuration settings for a given pin.

PTO_Mode_Ty [GPTO_PInModeGet(GPIO_Port_TypeDef port, unsigned int pin)
eDe Get the mode for a GPIO pin.

void [GPTO_PInModeSet(GPIO_Port_TypeDef port, unsigned int pin, GPIO_Mode_TypeDef mode,
unsigned int out

Set the mode for a GPIO pin.

void [GPTO_PInOutClean(GPIO_Port_TypeDef port, unsigned int pin)
Set a single pin in GPIO data out port register to 0.

unsigned int [GPTO_PINOuUtGey(GPIO_Port_TypeDef port, unsigned int pin)
Get current setting for a pin in a GPIO port data out register.
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void [GPTO_PInOutSel(GPIO_Port_TypeDef port, unsigned int pin)
Set a single pin in GPIO data out register to 1.

void [GPIO_PinOutlogqlg(GPIO_Port_TypeDef port, unsigned int pin)
Toggle a single pin in GPIO port data out register.

uint32_t [GPTO_PortinGet(GPIO_Port_TypeDef port)
Read the pad values for GPIO port.

void [GPTO_PortoutCleadr(GPIO_Port_TypeDef port, uint32_t pins)
Set bits in DOUT register for a port to 0.

uint32_t [GPIO_PortoutGeq(GPIO_Port_TypeDef port)
Get the current setting for a GPIO port data out register.

void [GPTO_Portoutseq(GPIO_Port_TypeDef port, uint32_t pins)
Set bits GPIO data out register to 1.

void [GPTO_PortoutsetvVal(GPIO_Port_TypeDef port, uint32_t val, uint32_t mask)
Set GPIO port data out register.

void [GPTO_Portoutlogalg(GPIO_Port_TypeDef port, uint32_t pins)
Toggle pins in GPIO port data out register.

void  [GPTO_URIGER(void)
Unlock the GPIO configuration.

Enumeration Documentation
GPIO_Port_TypeDef

GPIO_Port_TypeDef

GPIO ports IDs.

Enumerator
gpioPortA Port A.
gpioPortB Port B.
gpioPortC Port C.
gpioPortD Port D.
gpioPortE Port E.
gpioPortF Port F.

GPIO_DriveMode _TypeDef
GPIO_DriveMode_TypeDef
GPIO drive mode.

Enumerator
gpioDriveModeStandard Default 6mA.
gpioDriveModeLowest 0.5 mA.
gpioDriveModeHigh 20 mA.
gpioDriveModeLow 2 mA.

GPIO_Mode_TypeDef
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For more details on each mode, refer to the reference manual.

gpioModeDisabled
gpioModelnput
gpioModelnputPull
gpioModelnputPullFilter
gpioModePushPull
gpioModePushPullDrive
gpioModeWiredOr
gpioModeWiredOrPullDown
gpioModeWiredAnd
gpioModeWiredAndFilter
gpioModeWiredAndPullup
gpioModeWiredAndPullUpFilter
gpioModeWiredAndDrive
gpioModeWiredAndDriveFilter
gpioModeWiredAndDrivePullUp
gpioModeWiredAndDrivePullUpFilter

Function Documentation
GPI1O_DbgLocationSet

Enumerator
Input disabled.

Input enabled.
Input enabled.
Input enabled with filter.

Push-pull output.

Push-pull output with drive-strength set by DRIVEMODE.

Wired-or output.

Wired-or output with pull-down.
Open-drain output.

Open-drain output with filter.

Open-drain output with pull-up.
Open-drain output with filter and pull-up.

Open-drain output with drive-strength set by DRIVEMODE.
Open-drain output with filter and drive-strength set by DRIVEMODE.
Open-drain output with pull-up and drive-strength set by DRIVEMODE.
Open-drain output with filter, pull-up and drive-strength set by

DRIVEMODE.

void GPIO_DbgLocationSet (unsigned int location)

Sets the pin location of the debug pins (Serial Wire interface).

Parameters

Type Direction Argument Name Description

unsigned int [in] location The debug pin location to use (0-3).
Note

- Changing the pins used for debugging uncontrolled, may result in a lockout.

GPIO_DbgSWDCIlkEnable

void GPIO_DbgSWDCIkEnable (bool enable)

Enable/disable serial wire clock pin.

Parameters
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Type Direction Argument Name Description

bool  [in] enable
. false - disable serial wire clock.

. true - enable serial wire clock (default after reset).

Note

- Disabling SWDCIk will disable the debug interface, which may result in a lockout if done early in startup (before
debugger is able to halt core).

GPIO_DbgSWDIOEnable
void GPIO_DbgSWDIOEnable (bool enable)

Enable/disable serial wire data 1/O pin.

Parameters
Type Direction  Argument Name Description
bool  [in] enable
. false - disable serial wire data pin.
. true - enable serial wire data pin (default after reset).
Note

- Disabling SWDCIk will disable the debug interface, which may result in a lockout if done early in startup (before
debugger is able to halt core).

GPIO_DbgSWOEnable
void GPIO_DbgSWOEnable (bool enable)

Enable/Disable serial wire output pin.

Parameters

Type Direction Argument Name Description

bool [in] enable
. false - disable serial wire viewer pin (default after reset).

- true - enable serial wire viewer pin.

Note

« Enabling this pin is not sufficient to fully enable serial wire output, which is also dependent on issues outside
the GPIO module. Refer to PBG_SWOENable(]l

Warnings

. If debug port is locked, SWO pin is not disabled automatically. To avoid information leakage through SWO,
disable SWO pin after locking debug port.

GPIO_DriveModeSet

void GPIO_DriveModeSet (GPIO_Port_TypeDe] port, [GPTO_DriveMode_TypeDeil] mode)
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Sets drive mode for a GPIO port.

Parameters

Type Direction Argument Name Description
EBPIo_Port_TypeDe [in] port The GPIO port to access.
EPIO_DriveMode_TypeDeTq [in] mode Drive mode to use for the port.

GPI1O_EM4DisablePinWakeup
void GPIO_EM4DisablePinWakeup (uint32_t pinmask)

Disable GPIO pin wake-up from EM4.

Parameters
T ; ; Argument oogs
ype Direction Description
uint32_t [in] pinmask  Bjt mask containing the bitwise logic OR of which GPIO pin(s) to disable.

Refer to Reference Manuals for pinmask to GPIO port/pin mapping.

GPIO_EM4EnablePinWwakeup
void GPIO_EM4EnablePinWakeup (uint32_t pinmask, uint32_t polaritymask)

Enable GPIO pin wake-up from EM4.

Parameters
T ; ; Argument P
ype Direction Nene Description
uint32_t [in] pinmask A bitmask containing the bitwise logic OR of which GPIO pin(s) to enable.
See Reference Manuals for a pinmask to the GPIO port/pin mapping.
uint32_t [in] polaritymask A bitmask containing the bitwise logic OR of GPIO pin(s) wake-up

polarity. See Reference Manuals for pinmask-to-GPIO port/pin mapping.

When the function exits, EM4 mode can be safely entered.
Note

« It is assumed that the GPIO pin modes are set correctly. Valid modes are and

v
e O D P

GPIO_EM4GetPinWakeupCause
uint32_t GPIO_EM4GetPinWakeupCause (void )

Check which GPIO pin(s) that caused a wake-up from EM4.

Parameters
Type Direction Argument Name Description
void N/A

Returns
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Bit mask containing the bitwise logic OR of which GPIO pin(s) caused the wake-up. Refer to Reference Manuals
for pinmask to GPIO port/pin mapping.

GPIO_EMA4SetPinRetention

void GPIO_EM4SetPinRetention (bool enable)

Enable GPIO pin retention of output enable, output value, pull enable, and pull direction in EM4.

Parameters
Type Direction Argument Name Description
bool [in] enable
- true - enable EM4 pin retention.
. false - disable EM4 pin retention.
Note

- On series O devices EM4 gpio retention can either be turned on or off. On series 1 devices there are three EM4
GPIO retention modes available. These modes are "Disabled", "EM4EXIT" and "SWUNLATCH". Use the
EMU_EM4Init(] to configure the GPIO retention mode on a series 1 device.

The behavior of this function depends on the configured GPIO retention mode. If the GPIO retention mode is
configured to be "SWUNLATCH" then this function will not change anything. If the retention mode is anything
else then this function will set the GPIO retention mode to "EM4EXIT" when the enable argument is true, and
"Disabled" when false.

GPIO_ExtIntConfig

void GPIO_ExtIntConfig (GPTO_Port_TypeDed port, unsigned int pin, unsigned int intNo, bool risingEdge, bool
fallingEdge, bool enable)

Configure the GPIO external pin interrupt.

Parameters
T 4 Argument S
ype Direction \ 9T Description
BPTO_Port_TypeDe] [in] port The port to associate with the pin .
unsigned int [in] pin The pin number on the port.
unsigned int [in] intNo The interrupt number to trigger.
bool [in] risingEdge  set to true if the interrupt will be enabled on the rising edge.
Otherwise, false.
bool [in] fallingEdge set to true if the interrupt will be enabled on the falling edge.
Otherwise, false.
bool [in] enable Set to true if the interrupt will be enabled after the

configuration is complete. False to leave disabled. See

[GPTO_IntDisable(] and [GPTO_IntEnable(]).

It is recommended to disable interrupts before configuring the GPIO pin interrupt. See [GPTO_IntDisable(] for
more information.

The GPIO interrupt handler must be in place before enabling the interrupt.

Notice that any pending interrupt for the selected interrupt is cleared by this function.
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Note

. On series 0 devices, the pin number parameter is not used. The pin number used on these devices is hardwired
to the interrupt with the same number.
On series 1 devices, the pin number can be selected freely within a group. Interrupt numbers are divided into 4
groups (intNo / 4) and valid pin number within the interrupt groups are: 0: pins 0-3 (interrupt number 0-3) 1:
pins 4-7 (interrupt number 4-7) 2: pins 8-11 (interrupt number 8-11) 3: pins 12-15 (interrupt number 12-15)

GPIO_InputSenseSet
void GPIO_InputSenseSet (uint32_t val, uint32_t mask)

Enable/disable input sensing.

Parameters
T : : Argument -
ype Direction i me Description
uint32_t [in] val Bitwise logic OR of one or more of:
« GPIO_INSENSE_INT - interrupt input sensing.
« GPIO_INSENSE_PRS - peripheral reflex system input sensing.
uint32_t [in] mask

Mask containing bitwise logic OR of bits similar as for val used to indicate
which input sense options to disable/enable.

Disabling input sensing if not used, can save some energy consumption.

GPIO_IntClear

void GPIO_IntClear (uint32_t flags)

Clear one or more pending GPIO interrupts.

Parameters
Type Direction Argument Name Description
uint32_t  [in] flags Bitwise logic OR of GPIO interrupt sources to clear.

GPIO_IntDisable
void GPIO_IntDisable (uint32_t flags)

Disable one or more GPIO interrupts.

Parameters
Type Direction Argument Name Description
uint32_t [in] flags GPIO interrupt sources to disable.

GPIO_IntEnable

void GPIO_IntEnable (uint32_t flags)
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Enable one or more GPIO interrupts.

Parameters

Type Direction Argument Name Description

uint32_t [in] flags GPIO interrupt sources to enable.
Note

- Depending on the use, a pending interrupt may already be set prior to enabling the interrupt. To ignore a
pending interrupt, consider using prior to enabling the interrupt.

GPIO_EnabledintGet
uint32_t GPIO_EnabledintGet (void )

Get enabled GPIO interrupts.

Parameters
Type Direction Argument Name Description
void N/A

Returns

. Enabled GPIO interrupt sources.

GPIO_IntGet

uint32_t GPIO_IntGet (void )

Get pending GPIO interrupts.

Parameters
Type Direction Argument Name Description
void N/A

Returns

« GPIO interrupt sources pending.

GPIO_IntGetEnabled
uint32_t GPIO_IntGetEnabled (void )

Get enabled and pending GPIO interrupt flags.

Parameters
Type Direction Argument Name Description
void N/A

Useful for handling more interrupt sources in the same interrupt handler.
Note

- Interrupt flags are not cleared by the use of this function.
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Returns

« Pending and enabled GPIO interrupt sources. The return value is the bitwise AND combination of
o the OR combination of enabled interrupt sources in GPIO_IEN register and
o the OR combination of valid interrupt flags in GPIO_IF register.

GPIO_IntSet
void GPIO_IntSet (uint32_t flags)

Set one or more pending GPIO interrupts from SW.

Parameters
Type Direction Argument Name Description
uint32_t [in] flags GPIO interrupt sources to set to pending.
GPIO_Lock

void GPIO_Lock (void )

Lock the GPIO configuration.

Parameters
Type Direction Argument Name Description
void N/A

GPIO_PinIinGet

unsigned int GPIO_PininGet (GPTO_Port_TypeDed port, unsigned int pin)

Read the pad value for a single pin in a GPIO port.

Parameters
Type Direction Argument Name Description
[GPTO_Port_TypeDef [in] port The GPIO port to access.
unsigned int [in] pin The pin number to read.
Returns

. The pin value, O or 1.

GPIO_PinLock

void GPIO_PinLock (GPTO_Port_TypeDei port, unsigned int pin)

Lock all GPIO configuration settings for a given pin.

Parameters

Copyright © 2026 Silicon Laboratories. All rights reserved. 208/472



GPIO - General Purpose Input/Output

&= SILICON LABS

Type Direction Argument Name Description
[GPTO_Port_TypeDed [in] port The GPIO port to access.
unsigned int [in] pin The pin number to lock.

The lock can only be cleared by a chip reset.

GPIO_PinModeGet

GPIO_Mode_TypeDef GPIO_PinModeGet (GPIO_Port_TypeDei port, unsigned int pin)

Get the mode for a GPIO pin.

Parameters
Type Direction Argument Name Description
[GPTO_Port_TypeDet [in] port The GPIO port to access.
unsigned int [in] pin The pin number in the port.

Returns

« The pin mode.

GPIO_PinModeSet

void GPIO_PinModeSet (GPTO_Port_TypeDef port, unsigned int pin, [GPTO_Mode_TypeDeil mode, unsigned int

out)

Set the mode for a GPIO pin.

Parameters

Direction
[in]
[in]
[in]
[in]

Type
GPTO_Port_TypeDef
unsigned int
[GPTO_™Mode_TypeDeT

unsigned int

GPIO_PinOutClear

ﬁg%;nent Description

port The GPIO port to access.
pin The pin number in the port.
mode The desired pin mode.

out

A value to set for the pin in the DOUT register. The DOUT setting
is important for some input mode configurations to determine
the pull-up/down direction.

void GPIO_PinOutClear (GPTO_Port_TypeDei port, unsigned int pin)

Set a single pin in GPIO data out port register to 0.

Parameters

Type
[GPTO_Port_TypeDet

unsigned int

Note

Direction Argument Name Description
[in] port The GPIO port to access.
[in] pin The pin to set.
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- To ensure that the setting takes effect on the output pad, the pin must be configured properly. If not, it will
take effect whenever the pin has been properly configured.

GPIO_PinOutGet

unsigned int GPIO_PinOutGet ([GPTO_Port_TypeDef] port, unsigned int pin)

Get current setting for a pin in a GPIO port data out register.

Parameters
Type Direction Argument Name Description
EPIo_Port_TypeDed [in] port The GPIO port to access.
unsigned int [in] pin The pin to get setting for.
Returns

. The DOUT setting for the requested pin, 0 or 1.

GPIO_PinOutSet

void GPIO_PinOutSet ([GPIO_Port_TypeDei] port, unsigned int pin)

Set a single pin in GPIO data out register to 1.

Parameters
Type Direction Argument Name Description
GPTO_Port_TypeDed] [in] port The GPIO port to access.
unsigned int [in] pin The pin to set.
Note

- To ensure that the setting takes effect on the output pad, the pin must be configured properly. If not, it will
take effect whenever the pin has been properly configured.

GPIO_PinOutToggle

void GPIO_PinOutToggle (GPTO_Port_TypeDef port, unsigned int pin)

Toggle a single pin in GPIO port data out register.

Parameters
Type Direction Argument Name Description
[GPTO_Port_TypeDef] [in] port The GPIO port to access.
unsigned int [in] pin The pin to toggle.
Note

- To ensure that the setting takes effect on the output pad, the pin must be configured properly. If not, it will
take effect whenever the pin has been properly configured.
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GPIO_PortinGet

uint32_t GPIO_PortinGet (GPIO_Port_lypeDei port)

Read the pad values for GPIO port.

Parameters
Type Direction Argument Name Description
GPIO_Port_TypeDed [in] port The GPIO port to access.
Returns

« The pad values for the GPIO port.

GPIO_PortOutClear

void GPIO_PortOutClear (GPTO_Port_TypeDei port, uint32_t pins)

Set bits in DOUT register for a port to 0.

Parameters

Type Direction Argument Name Description

GPIO_Port_TypeDed [in] port The GPIO port to access.

uint32_t [in] pins Bit mask for bits to clear in DOUT register.
Note

. To ensure that the setting takes effect on the output pad, the pin must be configured properly. If not, it will
take effect whenever the pin has been properly configured.

GPIO_PortOutGet

uint32_t GPIO_PortOutGet (GPIO_Port_TypeDed port)

Get the current setting for a GPIO port data out register.

Parameters
Type Direction Argument Name Description
GPIO_Port_TypeDed [in] port The GPIO port to access.
Returns

« The data out setting for the requested port.

GPIO_PortOutSet

void GPIO_PortOutSet ([GPTO_Port_TypeDef] port, uint32_t pins)

Set bits GPIO data out register to 1.

Parameters

Copyright © 2026 Silicon Laboratories. All rights reserved. 211/472



GPIO - General Purpose Input/Output &= SILICON LABS

Type Direction  Argument Name Description

[GPTO_Port_TypeDet [in] port The GPIO port to access.

uint32_t [in] pins Bit mask for bits to set to 1in DOUT register.
Note

- To ensure that the setting takes effect on the respective output pads, the pins must be configured properly. If
not, it will take effect whenever the pin has been properly configured.

GPIO_PortOutSetVval

void GPIO_PortOutSetVal (GPTO_Port_TypeDei port, uint32_t val, uint32_t mask)

Set GPIO port data out register.

Parameters

Type Direction Argument Name Description

[GPTO_Port_TypeDet [in] port The GPIO port to access.

uint32_t [in] val Value to write to port data out register.
uint32_t [in] mask Mask indicating which bits to modify.
Note

- To ensure that the setting takes effect on the respective output pads, the pins must be configured properly. If
not, it will take effect whenever the pin has been properly configured.

GPIO_PortOutToggle

void GPIO_PortOutToggle (GPIO_Port_TypeDeid] port, uint32_t pins)

Toggle pins in GPIO port data out register.

Parameters
Type Direction Argument Name Description
[GPTO_Port_TypeDeq [in] port The GPIO port to access.
uint32_t [in] pins Bit mask with pins to toggle.
Note

- To ensure that the setting takes effect on the output pad, the pin must be configured properly. If not, it will
take effect whenever the pin has been properly configured.

GPIO_Unlock

void GPIO_Unlock (void )

Unlock the GPIO configuration.

Parameters
Type Direction Argument Name Description
void N/A
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I2C - Inter-Integrated Circuit

|I2C - Inter-Integrated Circuit

Inter-integrated Circuit (12C) Peripheral API.

This module contains functions to control the 12C peripheral of Silicon Labs 32-bit MCUs and SoCs. The 12C
interface allows communication on 12C buses with the lowest energy consumption possible.

Modules

[ZC_Init_TypeDeq

ransrerseg pebef]

Enumerations

enum  [ZC_CIGGRHLR_TypeDe {

i2cClockHLRStandard = _12C_CTRL_CLHR_STANDARD
i2cClockHLRAsymetric = _12C_CTRL_CLHR_ASYMMETRIC
i2cClockHLRFast = _I12C_CTRL_CLHR_FAST

}

Clock low to high ratio settings.

enum [ZC_TransterReturn IypeDeII{

i2cTransferinProgress = 1
i2cTransferDone = O
i2cTransferNack = -1
i2cTransferBusErr = -2
i2cTransferArbLost = -3
i2cTransferUsageFault = -4
i2cTransferSwFault = -5

}

Return codes for single Controller mode transfer function.

Functions

uint32_t  [2ZC_BusFreqGey(l2C_TypeDef *i2c)
Get the current configured 12C bus frequency.

void [2C_BusFreqseq(12C_TypeDef *i2c, uint32_t freqRef, uint32_t freqScl, 12C_ClockHLR_TypeDef
12cMode

Set the 12C bus frequency.

void [ZC_Enablg(I2C_TypeDef *i2c, bool enable)
Enable/disable 12C.

void [ZC_1n{(12C_TypeDef *i2c, const 12C_Init_TypeDef *init)
Initialize 12C.

void [ZC_Reseq(12C_TypeDef *i2c)

Reset 12C to the same state that it was in after a hardware reset.

_Transterrey [ZC_Transten(I2C_TypeDef *i2c)
urn_TypeDe Continue an initiated 12C transfer (single master mode only).

_Transterrey [ZC_Transterinf(12C_TypeDef *i2c, 12C_TransferSeq_TypeDef *seq)
urn_TypeDe Prepare and start an 12C transfer (single master mode only).
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void

void

void

uint32_t

uint32_t

void

uint8_t

void

uint8_t

void

Macros

#define

#define

#define

#define

#define

#define

#define

#define

#define

[ZC_IntClean(12C_TypeDef *i2c, uint32_t flags)
Clear one or more pending I2C interrupts.

[ZC_TntDisablg(12C _TypeDef *i2c, uint32_t flags)

Disable one or more 12C interrupts.

[ZC_IntEnablg(12C _TypeDef *i2c, uint32_t flags)
Enable one or more 12C interrupts.

[ZC_TNTGEY(12C _TypeDef *i2c)
Get pending 12C interrupt flags.

[ZC_IntGetEnabled(I2C_TypeDef *i2c)
Get enabled and pending 12C interrupt flags.

[ZC_IntSeq(I2C_TypeDef *i2c, uint32_t flags)
Set one or more pending I12C interrupts from SW.

[ZC_SIGveAddressGey(12C _TypeDef *i2c)
Get Target address used for 12C peripheral (when operating in Target mode).

[ZC_SlaveAddressseq(12C _TypeDef *i2c, uint8_t addr)

Set Target address to use for 12C peripheral (when operating in Target mode).

ave ressMaskGeq(12C _TypeDef *i2c)

Get Target address mask used for 12C peripheral (when operating in Target mode).

[ZC_SlaveAddressMaskseq(I2C _TypeDef *i2c, uint8_t mask)

Set Target address mask used for 12C peripheral (when operating in Target mode).

[ZC_FREQ_STANDARD _MAX 92000

Standard mode max frequency assuming using 4:4 ratio for Nlow:Nhigh.

[ZC_FREQ_FAST_MAR 392157

Fast mode max frequency assuming using 6:3 ratio for Nlow:Nhigh.

[ZC_FREQ_FASTPLUS_MAX 987167

Fast mode+ max frequency assuming using 11:6 ratio for Nlow:Nhigh.

[2C_FLAG_WRITH 0x0001

Indicate plain write sequence: S+ADDR(W)+DATAO+P.

[2ZC_FLAG_READ 0x0002

Indicate plain read sequence: S+ADDR(R)+DATAO+P.

[ZC_FCAG_WRITE_REAT] 0x0004
Indicate combined write/read sequence: S+ ADDR(W)+DATAO+Sr+ADDR(R)+DATA1+P.

[ZC_FCAG_WRITE_WRITH Ox0008
Indicate write sequence using two buffers: S+ADDR(W)+DATAO +DATA1+P.

[ZC_FCAG_TOBIT _ADDR 0x0010
Use 10 bit address.

[ZCT_INIT_DEFAULT undefined

Suggested default configuration for 12C initialization structure.

Enumeration Documentation

12C_ClockHLR_TypeDef
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12C_ClockHLR_TypeDef

Clock low to high ratio settings.

Enumerator
i2cClockHLRStandard Ratio is 4:4.
i2cClockHLRAsymetric Ratio is 6:3.
i2cClockHLRFast Ratio is 11:3.

I2C_TransferReturn_TypeDef
12C_TransferReturn_TypeDef

Return codes for single Controller mode transfer function.

Enumerator
i2cTransferinProgress Transfer in progress.
i2cTransferDone Transfer completed successfully.
i2cTransferNack NACK received during transfer.
i2cTransferBusErr Bus error during transfer (misplaced START/STOP).
i2cTransferArbLost Arbitration lost during transfer.
i2cTransferUsageFault Usage fault.
i2cTransferSwFault SW fault.
Function Documentation
I2C_BusFreqGet
uint32_t I2C_BusFreqGet (12C_TypeDef * i2c)
Get the current configured 12C bus frequency.
Parameters
Type Direction Argument Name Description
12C_TypeDef * [in] i2c A pointer to the I12C peripheral register block.

This frequency is only relevant when acting as master.

Note

- The actual frequency is a real number, this function returns a rounded down (truncated) integer value.
Returns

« The current 12C frequency in Hz.

1I2C_BusFreqSet

void 12C_BusFreqSet (12C_TypeDef * i2c, uint32_t freqRef, uint32_t freqScl, ZC_CIocKHLR_TypeDe] i2cMode)
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Set the 12C bus frequency.

Parameters
T o 4 Argument _
ype Direction \oine Description

12C_TypeDef * [in] i2c A pointer to the 12C peripheral register block.

uint32_t [in] freqRef  An 12C reference clock frequency in Hz that will be used. If
set to 0, HFPERCLK / HFPERCCLK clock is used. Setting it to a
higher than actual configured value has the consequence of
reducing the real 12C frequency.

uint32_t [in] fregscl A bus frequency to set (bus speed may be lower due to

integer prescaling). Safe (according to the 12C specification)
maximum frequencies for standard fast and fast+ modes are
available using I12C_FREQ_ defines. (Using I2C_FREQ_ defines
requires corresponding setting of type .) The slowest slave
device on a bus must always be considered.

[ZC_TIoCKHALR _TypeDeq [in] i2cMode A clock low-to-high ratio type to use. If not using

i2cClockHLRStandard, make sure all devices on the bus
support the specified mode. Using a non-standard ratio is
useful to achieve a higher bus clock in fast and fast+ modes.

The bus frequency is only relevant when acting as master. The bus frequency should not be set higher than
the maximum frequency accepted by the slowest device on the bus.

Notice that, due to asymmetric requirements on low and high 12C clock cycles in the 12C specification, the
maximum frequency allowed to comply with the specification may be somewhat lower than expected.

See the reference manual, details on 12C clock generation, for maximum allowed theoretical frequencies for
different modes.

12C_Enable

void 12C_Enable (12C_TypeDef * i2c, bool enable)

Enable/disable 12C.

Parameters
Type Direction Argument Name Description
12C_TypeDef * [in] i2c A pointer to the I12C peripheral register block.
bool [in] enable True to enable counting, false to disable.
Note

« After enabling the 12C (from being disabled), the 12C is in BUSY state.

12C_Init

void 12C_Init (I12C_TypeDef * i2c, const [ZC_Tnit_TypeDei * init)

Initialize 12C.

Parameters
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Type Direction =~ Argument Name  Description
12C_TypeDef * [in] i2c A pointer to the I12C peripheral register block.
const [ZC_Tnit_TypeDeT * [in] init A pointer to the 12C initialization structure.
I2C_Reset

void 12C_Reset (12C_TypeDef * i2c)

Reset I12C to the same state that it was in after a hardware reset.

Parameters

Type Direction Argument Name Description

12C_TypeDef * [in] i2c A pointer to the I12C peripheral register block.
Note

. The ROUTE register is NOT reset by this function to allow for centralized setup of this feature.

I2C_Transfer

I

/
F

{

12C_TransferReturn_TypeDef 12C_Transfer (I12C_TypeDef * i2c)

Continue an initiated 12C transfer (single master mode only).

Parameters
Type Direction Argument Name Description
12C_TypeDef * [in] i2c A pointer to the 12C peripheral register block.

This function is used repeatedly after a [ZC_Transterinit(] to complete a transfer. It may be used in polled

mode as the below example shows:

2C_TransferReturn_TypeDef ret;

/ Do a polled transfer
et = I2C TransferInit(I2CO, seq);

while (ret == i2cTransferInProgress)

ret = I2C_Transfer(I2C0O);

It may also be used in interrupt driven mode, where this function is invoked from the interrupt handler. Notice
that, if used in interrupt mode, NVIC interrupts must be configured and enabled for the 12C bus used. 12C

peripheral specific interrupts are managed by this software.
Note

- Only single master mode is supported.

Returns

« Returns status for an ongoing transfer.
o [ZcTransterinProgresy - indicates that transfer not finished.
o [ZcTransterbong - transfer completed successfully.
o otherwise some sort of error has occurred.
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12C _Transferlnit

12C_TransferReturn_TypeDef 12C_Transferlnit (I2C_TypeDef * i2c, ZC_Transterseq_lypeDei * seq)

Prepare and start an 12C transfer (single master mode only).

Parameters
; ; Argument "
Type Direction Name Description
12C_TypeDef * [in] i2c A pointer to the 12C peripheral register block.
|*2C ransterseq_TypeDeq [in] seq A pointer to the sequence structure defining the 12C

transfer to take place. The referenced structure must
exist until the transfer has fully completed.

This function must be invoked to start an 12C transfer sequence. To complete the transfer,
must be used either in polled mode or by adding a small driver wrapper using interrupts.

Note
« Only single master mode is supported.
Returns

- Returns the status for an ongoing transfer:
o JZcIransterinProgresy - indicates that the transfer is not finished.
o Otherwise, an error has occurred.

12C_IntClear

void 12C_IntClear (12C_TypeDef * i2c, uint32_t flags)

Clear one or more pending 12C interrupts.

Parameters
Type Direction ﬁzgr::g'\ent Description
12C_TypeDef [in] i2c Pointer to I2C peripheral register block.
uint32_t [in] flags Pending 12C interrupt source to clear. Use a bitwise logic OR

combination of valid interrupt flags for the 12C module (12C_IF_nnn).

I12C_IntDisable
void 12C_IntDisable (12C_TypeDef * i2c, uint32_t flags)

Disable one or more I12C interrupts.

Parameters
Type Direction ﬁzgnl‘,lénent Description
12C_TypeDef [in] i2c Pointer to I2C peripheral register block.
uint32_t [in] flags I2C interrupt sources to disable. Use a bitwise logic OR combination of

valid interrupt flags for the 12C module (I12C_IF_nnn).
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12C_IntEnable

void 12C_IntEnable (I2C_TypeDef * i2c, uint32_t flags)

Enable one or more I12C interrupts.

Parameters
T : ; Argument -
ype Direction NeRe Description
12C_TypeDef [in] i2c Pointer to I2C peripheral register block.
uint32_t [in] flags I2C interrupt sources to enable. Use a bitwise logic OR combination of
valid interrupt flags for the 12C module (12C_IF_nnn).
Note

- Depending on the use, a pending interrupt may already be set prior to enabling the interrupt. To ignore a
pending interrupt, consider using prior to enabling the interrupt.

12C_IntGet

uint32_t I2C_IntGet (12C_TypeDef * i2c)

Get pending 12C interrupt flags.

Parameters

Type Direction Argument Name Description

12C_TypeDef * [in] i2c Pointer to 12C peripheral register block.
Note

. Event bits are not cleared by the use of this function.
Returns

« 12C interrupt sources pending. A bitwise logic OR combination of valid interrupt flags for the I12C module
(12C_IF_nnn).

12C_IntGetEnabled

uint32_t I2C_IntGetEnabled (12C_TypeDef * i2c)

Get enabled and pending I12C interrupt flags.

Parameters
Type Direction Argument Name Description
[2C_TypeDef * [in] i2c Pointer to 12C peripheral register block.

Useful for handling more interrupt sources in the same interrupt handler.
Note
- Interrupt flags are not cleared by the use of this function.

Returns
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Pending and enabled 12C interrupt sources Return value is the bitwise AND of
o the enabled interrupt sources in 12Cn_IEN and
o the pending interrupt flags 12Cn_IF

12C_IntSet
void 12C_IntSet (12C_TypeDef * i2c, uint32_t flags)

Set one or more pending I12C interrupts from SW.

Parameters
Type Direction ﬁ;gnl‘,lénent Description
12C_TypeDef [in] i2c Pointer to I2C peripheral register block.
uint32_t [in] flags I2C interrupt sources to set to pending. Use a bitwise logic OR

combination of valid interrupt flags for the 12C module (I12C_IF_nnn).

I2C_SlaveAddressGet

uint8_t 12C_SlaveAddressGet (12C_TypeDef * i2c)

Get Target address used for 12C peripheral (when operating in Target mode).

Parameters
Type Direction Argument Name Description
12C_TypeDef * [in] i2c Pointer to I2C peripheral register block.

For 10-bit addressing mode, the address is split in two bytes, and only the first byte setting is fetched,
effectively only controlling the 2 most significant bits of the 10-bit address. Full handling of 10-bit addressing
in Target mode requires additional SW handling.

Returns

- 12C Target address in use. The 7 most significant bits define the actual address, the least significant bit is
reserved and always returned as O.

I2C_SlaveAddressSet

void 12C_SlaveAddressSet (12C_TypeDef * i2¢c, uint8_t addr)

Set Target address to use for 12C peripheral (when operating in Target mode).

Parameters
Type Direction ﬁ;gl;‘,lénent Description
12C_TypeDef [in] i2c Pointer to I2C peripheral register block.
uint8_t [in] addr I2C Target address to use. The 7 most significant bits define the actual

address, the least significant bit is reserved and always set to 0.

For 10- bit addressing mode, the address is split in two bytes, and only the first byte is set, effectively only
controlling the 2 most significant bits of the 10-bit address. Full handling of 10-bit addressing in Target mode
requires additional SW handling.
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I2C_SlaveAddressMaskGet
uint8_t 12C_SlaveAddressMaskGet (12C_TypeDef * i2c)

Get Target address mask used for 12C peripheral (when operating in Target mode).

Parameters
Type Direction Argument Name Description
12C_TypeDef * [in] i2c Pointer to I2C peripheral register block.

The address mask defines how the comparator works. A bit position with value 0 means that the
corresponding Target address bit is ignored during comparison (don't care). A bit position with value 1 means
that the corresponding Target address bit must match.

For 10-bit addressing mode, the address is split in two bytes, and only the mask for the first address byte is
fetched, effectively only controlling the 2 most significant bits of the 10-bit address.

Returns

. 12C Target address mask in use. The 7 most significant bits define the actual address mask, the least
significant bit is reserved and always returned as O.

I12C_SlaveAddressMaskSet
void 12C_SlaveAddressMaskSet (12C_TypeDef * i2c, uint8_t mask)

Set Target address mask used for 12C peripheral (when operating in Target mode).

Parameters
T : ; Argument —
ype Direction Name Description
12C_TypeDef [in] i2c Pointer to I2C peripheral register block.
uint8_t [in] mask I2C Target address mask to use. The 7 most significant bits define the
actual address mask, the least significant bit is reserved and should be
0.

The address mask defines how the comparator works. A bit position with value O means that the
corresponding Target address bit is ignored during comparison (don't care). A bit position with value 1 means
that the corresponding Target address bit must match.

For 10-bit addressing mode, the address is split in two bytes, and only the mask for the first address byte is
set, effectively only controlling the 2 most significant bits of the 10-bit address.

Macro Definition Documentation
I2C _FREQ_STANDARD_MAX

#define 12C_FREQ_STANDARD_MAX

Value:

92000

Standard mode max frequency assuming using 4:4 ratio for Nlow:Nhigh.
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From 12C specification: Min Tlow = 4.7us, min Thigh = 4.0us, max Trise=1.0us, max Tfall=0.3us. Since ratio is 4:4,
have to use worst case value of Tlow or Thigh as base.

1/(Tlow + Thigh + 1us + 0.3us) = 1/(4.7 + 4.7 + 1.3)us = 93458Hz Note

- Due to chip characteristics, max value is somewhat reduced.

I2C_FREQ_FAST_MAX

#define 12C_FREQ_FAST_MAX

Value:

392157

Fast mode max frequency assuming using 6:3 ratio for Nlow:Nhigh.

From 12C specification: Min Tlow = 1.3us, min Thigh = 0.6us, max Trise=0.3us, max Tfall=0.3us. Since ratio is 6:3,
have to use worst case value of Tlow or 2xThigh as base.

1/(Tlow + Thigh + 0.3us + 0.3us) = 1/(1.3 + 0.65 + 0.6)us = 392157Hz

I2C_FREQ_FASTPLUS_MAX

#define 12C_FREQ_FASTPLUS_MAX

Value:

987167

Fast mode+ max frequency assuming using 11:6 ratio for Nlow:Nhigh.

From 12C specification: Min Tlow = 0.5us, min Thigh = 0.26us, max Trise=0.12us, max Tfall=0.12us. Since ratio is
11:6, have to use worst case value of Tlow or (11/6)xThigh as base.

1/(Tlow + Thigh + 0.12us + 0.12us) = 1/(0.5 + 0.273 + 0.24)us = 987167Hz

I2C_FLAG_WRITE

#define I2C_FLAG_WRITE

Value:

0x0001

Indicate plain write sequence: S+ ADDR(W)+DATAO+P.

« S - Start

. ADDR(W) - address with W/R bit cleared

« DATAO - Data taken from buffer with index O
. P - Stop

I2C_FLAG_READ

#define 12C_FLAG_READ
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Value:
00002
Indicate plain read sequence: S+ ADDR(R)+DATAO+P.

« S - Start

- ADDR(R) - Address with W/R bit set

. DATAO - Data read into buffer with index O
. P - Stop

I2C_FLAG_WRITE_READ

#define 12C_FLAG_WRITE_READ

Value:

0x0004

Indicate combined write/read sequence: S+ ADDR(W)+DATAO+Sr+ADDR(R)+DATA1+P.

.« S - Start

« Sr - Repeated start

« ADDR(W) - Address with W/R bit cleared

« ADDR(R) - Address with W/R bit set

« DATAnN - Data written from/read into buffer with index n
- P - Stop

I2C_FLAG_WRITE_WRITE

#define 12C_FLAG_WRITE_WRITE

Value:

0x0008

Indicate write sequence using two buffers: S+ ADDR(W)+DATAO+DATA1+P.

.« S - Start

. ADDR(W) - Address with W/R bit cleared

« DATAN - Data written from buffer with index n
. P - Stop

1I2C_FLAG_10BIT_ADDR

#define 12C_FLAG_10BIT_ADDR

Value:

0x0010

Use 10 bit address.

1I2C_INIT _DEFAULT
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#define 1I2C_INIT_DEFAULT

Value:

{ \
true, /* Enable when initialization done. */ \
true, /* Set to Controller mode. */ \
o, /* Use currently configured reference clock. */ \
I2C_FREQ_STANDARD_MAX, /* Set to standard rate assuring being */ \
/* within I2C specification. */ \
i2cClockHLRStandard /* Set to use 4:4 low/high duty cycle. */ \

3

Suggested default configuration for 12C initialization structure.
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I2C _Init_TypeDef

I12C initialization structure.

Public Attributes

bool
Enable 12C peripheral when initialization completed.

bool

Set to Controller (true) or Target (false) mode.

uint32_t
12C reference clock assumed when configuring bus frequency setup.

uint32_t
(Max) 12C bus frequency to use.

_CIOCKHLR | ST

peDef Clock low/high ratio control.

Public Attribute Documentation

enable

bool 12C_Init_TypeDef::enable

Enable 12C peripheral when initialization completed.

master

| bool 12C_Init_TypeDef::master

Set to Controller (true) or Target (false) mode.

refFreq
| uint32_t I2C_Init_TypeDef::refFreq

12C reference clock assumed when configuring bus frequency setup.

Set it to O if currently configured reference clock will be used This parameter is only applicable if operating in
Controller mode.

freq
uint32_t I2C_Init_TypeDef::freq
(Max) 12C bus frequency to use.

This parameter is only applicable if operating in Controller mode.
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clhr
12C_ClockHLR_TypeDef 12C_Init_TypeDef::clhr

Clock low/high ratio control.
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Master mode transfer message structure used to define a complete 12C transfer sequence (from start to

stop).

The structure allows for defining the following types of sequences (refer to defines for sequence details):

- ZC_FCAG_READ - Data read into buf[0].data
« [ZC_FCAG_WRITH - Data written from buf[0].data

« ZC_FCAG_WRITE_READ - Data written from buf[0].data and read into buf[1].data

. [ZC_FCAG_WRITE_WRITH - Data written from buf[0].data and buf[1].data
Public Attributes

uint16_t
Address to use after (repeated) start.

uintl6_t  [lagg

Flags defining sequence type and details, see I2C_FLAG_ defines.

uint8_t * ot
Buffer used for data to transmit/receive, must be len long.

uint16_t En
Number of bytes in data to send or receive.

struct pui

I2C_TransferSe Buffers used to hold data to send from or receive into, depending on sequence type.

q_TypeDef::@0

Public Attribute Documentation
addr

uint16_t 12C_TransferSeq_TypeDef::addr

Address to use after (repeated) start.
Layout details, A = Address bit, X = don't care bit (set to 0):

. 7 bit address - Use format AAAA AAAX
. 10 bit address - Use format XXXX XAAX AAAA AAAA

flags
| uint16_t 12C_TransferSeq_TypeDef::flags

Flags defining sequence type and details, see I2C_FLAG_ defines.

data
| uint8_t* 12C_TransferSeq_TypeDef::data

Buffer used for data to transmit/receive, must be len long.
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len
uint16_t 12C_TransferSeq_TypeDef::len

Number of bytes in data to send or receive.

Notice that when receiving data to this buffer, at least 1 byte must be received. Setting len to O in the
receive case is considered a usage fault. Transmitting O bytes is legal, in which case only the address is

transmitted after the start condition.

buf
struct 12C_TransferSeq_TypeDef::@0 12C_TransferSeq_TypeDef::buf[2]

Buffers used to hold data to send from or receive into, depending on sequence type.
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LESENSE - Low Energy Sensor

Low Energy Sensor (LESENSE) Peripheral API.

This module contains functions to control the LESENSE peripheral of Silicon Labs 32-bit MCUs and SoCs.
LESENSE is a low-energy sensor interface capable of autonomously collecting and processing data from
multiple sensors even when in EM2.

Modules
ore ribesc_lypebe
me ribesc ypebe
er ribesc_lypebe
ecC! ribesc_lypebe

EESENSE_INit_TypeDeT

EESENSE_ChDesc_lypeDed

LCESENSE_ChAT_TypeDeT]

EESENSE_ATTEXDesc_TypeDeT

on

X_lypebe

ec

on ypebe

ec

esc_lypebe

ec

ypebe

Enumerations

enum

enum

enum

[ESENSE_CIKPresc_TypeDeq {

lesenseClkDiv_1= 0
lesenseClkDiv_2 =1
lesenseClkDiv_4 = 2
lesenseClkDiv_8 = 3
lesenseClkDiv_16 = 4
lesenseClkDiv_32 = 5

lesenseClkDiv_64 = 6
lesenseClkDiv_128 = 7

}

Clock divisors for controlling the prescaling factor of the period counter.

[ESENSE_ScanMode_TypeDet {

lesenseScanStartPeriodic = LESENSE_CTRL_SCANMODE_PERIODIC
lesenseScanStartOneShot = LESENSE_CTRL_SCANMODE_ONESHOT
lesenseScanStartPRS = LESENSE_CTRL_SCANMODE_PRS

}

Scan modes.

[ESENSE_PRSSel_TypeDet] {

lesensePRSChO = 0
lesensePRSCh1 =1

lesensePRSCh2 = 2
lesensePRSCh3 = 3
lesensePRSCh4 = 4
lesensePRSCh5 = 5
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lesensePRSChé
EesensePRSCh7
=7
lesensePRSCh8
=8

I_esensePRSCh9
=9

lesensePRSCh10

=10

lesensePRSCh11

=1
}

PRS sources.

enum

enum

enum

enum

enum

enum

enum

[ESENSE_ATtEXMap_TypeDeq {

lesenseAltEXMapALTEX = _LESENSE_CTRL_ALTEXMAP_ALTEX
lesenseAltEXMapACMP = _LESENSE_CTRL_ALTEXMAP_ACMP

}

Locations of the alternate excitation function.

[ESENSE_BurTrigrevel_TypeDet {

lesenseBufTrigHalf = LESENSE_CTRL_BUFIDL_HALFFULL
lesenseBufTrigFull = LESENSE_CTRL_BUFIDL_FULL

}

Result buffer interrupt and DMA trigger levels.

[ESENSE_DMAWGKeUp _TypeDed {

lesenseDMAWakeUpDisable = LESENSE_CTRL_DMAWU _DISABLE
lesenseDMAWakeUpBufValid = LESENSE_CTRL_DMAWU _BUFDATAV
lesenseDMAWakeUpBufLevel = LESENSE_CTRL_DMAWU_BUFLEVEL

}

Modes of operation for DMA wakeup from EM2.

[ESENSE_BidsMode_TypeDef {

lesenseBiasModeDutyCycle = LESENSE_BIASCTRL_BIASMODE_DUTYCYCLE
lesenseBiasModeHighAcc = LESENSE_BIASCTRL_BIASMODE_HIGHACC
lesenseBiasModeDontTouch = LESENSE_BIASCTRL_BIASMODE_DONTTOUCH

}

Bias modes.

[ESENSE_ScanContsel_TypeDe] {

lesenseScanConfDirMap = LESENSE_CTRL_SCANCONF_DIRMAP
lesenseScanConflnvMap = LESENSE_CTRL_SCANCONF_INVMAP
lesenseScanConfToggle = LESENSE_CTRL_SCANCONF_TOGGLE
lesenseScanConfDecDef = LESENSE_CTRL_SCANCONF_DECDEF

}

Scan configuration.

[ESENSE_CTontrolDACData_TypeDeq {

lesenseDACIfData = _LESENSE_PERCTRL_DACCHODATA _DACDATA
lesenseACMPThres = _LESENSE_PERCTRL_DACCHODATA_ACMPTHRES

}

DAC CHx data control configuration.

[[ESENSE_CTontrolDACTConv_TypeDei {

&= SILICON LABS

lesenseDACConvModeDisable = _LESENSE_PERCTRL_DACCHOCONYV_DISABLE
lesenseDACConvModeContinuous = _LESENSE_PERCTRL_DACCHOCONV_CONTINUOUS
lesenseDACConvModeSampleHold = _LESENSE_PERCTRL_DACCHOCONV_SAMPLEHOLD
lesenseDACConvModeSampleOff = _LESENSE_PERCTRL_DACCHOCONV_SAMPLEOFF

}

DAC channel x conversion mode configuration.
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enum

enum

enum

enum

enum

enum

enum

enum

enum

[[ESENSE_ControlDACTOUt_TypeDet] {

lesenseDACOutModeDisable = _LESENSE_PERCTRL_DACCHOOUT _DISABLE
lesenseDACOutModePin = _LESENSE_PERCTRL_DACCHOOUT _PIN
lesenseDACOutModeADCACMP = _LESENSE_PERCTRL_DACCHOOUT_ADCACMP
lesenseDACOutModePinADCACMP = _LESENSE_PERCTRL_DACCHOOUT_PINADCACMP

}

DAC channel x output mode configuration.

[[ESENSE_DACReT_TypeDet {

lesenseDACRefVdd = LESENSE_PERCTRL_DACREF_VDD
lesenseDACRefBandGap = LESENSE_PERCTRL_DACREF_BANDGAP

}

DAC reference configuration.

[ESENSE_CTontrolACMP_TypeDeq {

lesenseACMPModeDisable = _LESENSE_PERCTRL_ACMPOMODE_DISABLE
lesenseACMPModeMux = _LESENSE_PERCTRL_ACMPOMODE_MUX
lesenseACMPModeMuxThres = _LESENSE_PERCTRL_ACMPOMODE_MUXTHRES

}

ACMPx control configuration.

\ WarmupMode peDed] {

lesenseWarmupModeNormal = LESENSE_PERCTRL_WARMUPMODE_NORMAL
lesenseWarmupModeACMP = LESENSE_PERCTRL_WARMUPMODE_KEEPACMPWARM
lesenseWarmupModeDAC = LESENSE_PERCTRL_WARMUPMODE_KEEPDACWARM
lesenseWarmupModeKeepWarm = LESENSE_PERCTRL_WARMUPMODE_KEEPACMPDACWARM

}

Warm up modes.

EESENSE_DecInput_TypeDet] {

lesenseDecInputSensorSt = LESENSE_DECCTRL_INPUT_SENSORSTATE
lesenseDecInputPRS = LESENSE_DECCTRL_INPUT_PRS

}

Decoder input source configuration.

LCESENSE_ChSampleMode_TypeDef] {

lesenseSampleModeCounter = Ox0 << _LESENSE_CH_INTERACT_SAMPLE_SHIFT
lesenseSampleModeACMP = LESENSE_CH_INTERACT_SAMPLE_ACMP

}

Compare source selection for sensor sampling.

[ESENSE_ChIntMode_TypeDet {

lesenseSetIintNone = LESENSE_CH_INTERACT_SETIF_NONE
lesenseSetintLevel = LESENSE_CH_INTERACT _SETIF_LEVEL
lesenseSetIintPosEdge = LESENSE_CH_INTERACT _SETIF_POSEDGE
lesenseSetintNegEdge = LESENSE_CH_INTERACT_SETIF_NEGEDGE

}

Interrupt generation setup for CHx interrupt flag.

[ESENSE_ChPInExMode_TypeDei {

lesenseChPiInExDis = LESENSE_CH_INTERACT _EXMODE_DISABLE
lesenseChPinExHigh = LESENSE_CH_INTERACT _EXMODE_HIGH
lesenseChPinExLow = LESENSE_CH_INTERACT_EXMODE_LOW
lesenseChPINEXDACOut = LESENSE_CH_INTERACT_EXMODE_DACOUT

}

Channel pin mode for the excitation phase of the scan sequence.

inldleMode_TypeDetq {

lesenseChPinidleDis = _LESENSE_IDLECONF_CHO_DISABLE
lesenseChPinidleHigh = _LESENSE_IDLECONF_CHO_HIGH
lesenseChPinidleLow = _LESENSE_IDLECONF_CHO_LOW
lesenseChPinldleDACChO = _LESENSE_IDLECONF_CHO_DACCHO
lesenseChPinidleDACCh1 = _LESENSE_IDLECONF_CH12_DACCH1

}

Channel pin mode for the idle phase of scan sequence.
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enum

enum

enum

enum

enum

Functions

void
uint32_t
void
void
void
void

void

[ESENSE_CRCIK_TypeDe {

lesenseCIKLF = _LESENSE_CH_INTERACT_EXCLK_LFACLK
lesenseCIkHF = _LESENSE_CH_INTERACT_EXCLK_AUXHFRCO

}

Clock used for excitation and sample delay timing.

L[ESENSE_ChCompMode_TypeDet {

lesenseCompModelLess = LESENSE_CH_EVAL_COMP_LESS
lesenseCompModeGreaterOrEq = LESENSE_CH_EVAL_COMP_GE

}

Compare modes for counter comparison.

[ESENSE_Storesample_TypeDeq {

lesenseStoreSampleDisable = _LESENSE_CH_EVAL_STRSAMPLE_DEFAULT
lesenseStoreSampleData = _LESENSE_CH_EVAL_STRSAMPLE_MASK >>
_LESENSE_CH_EVAL_STRSAMPLE_SHIFT

}

Mode of Storing of Sensor Sample in Result Buffer.

[ESENSE_ATCEXPinldle_TypeDet {

lesenseAltExPinidleDis = _LESENSE_ALTEXCONF_IDLECONFO_DISABLE
lesenseAltExPinldleHigh = _LESENSE_ALTEXCONF_IDLECONFO_HIGH
lesenseAltExPinldleLow = _LESENSE_ALTEXCONF_IDLECONFO_LOW

}

Sensor evaluation modes.

[ESENSE_STIFGRSAGE TypeDet {

lesenseTransActNone = LESENSE_ST_TCONFA_PRSACT_NONE
lesenseTransActPRSO = LESENSE_ST_TCONFA_PRSACT_PRSO
lesenseTransActPRS1 = LESENSE_ST_TCONFA_PRSACT _PRS1
lesenseTransActPRSO1 = LESENSE_ST_TCONFA_PRSACT_PRSO1
lesenseTransActPRS2 = LESENSE_ST_TCONFA_PRSACT_PRS2
lesenseTransActPRS02 = LESENSE_ST_TCONFA_PRSACT_PRS02
lesenseTransActPRS12 = LESENSE_ST_TCONFA_PRSACT_PRS12
lesenseTransActPRS012 = LESENSE_ST_TCONFA_PRSACT_PRS012
lesenseTransActUp = LESENSE_ST_TCONFA_PRSACT_UP
lesenseTransActDown = LESENSE_ST_TCONFA_PRSACT_DOWN
lesenseTransActUpAndPRS2 = LESENSE_ST_TCONFA_PRSACT_UPANDPRS2
lesenseTransActDownANndPRS2 = LESENSE_ST_TCONFA_PRSACT_DOWNANDPRS2

}

Transition action modes.

[ESENSE_Tnif(const LESENSE_Init_TypeDef *init, bool reqReset)
Initialize the LESENSE module.

[ESENSE_Scankregseq(uint32_t refFreq, uint32_t scanFreq)

Set the scan frequency for periodic scanning.

[ESENSE_ScanModeSet(LESENSE_ScanMode_TypeDef scanMode, bool start)
Set scan mode of the LESENSE channels.

LESENSE_StartDeldySeq(uint8_t startDelay)

Set the start delay of the sensor interaction on each channel.

[ESENSE_CIKDIVSeq(LESENSE_ChCIlk_TypeDef clk, LESENSE_CIlkPresc_TypeDef clkDiv)
Set the clock division for LESENSE timers.

[ESENSE_ChannelAllContig(const LESENSE_ChAII_TypeDef *confChAll)
Configure all (16) LESENSE sensor channels.

[ESENSE_ChannelContig(const LESENSE_ChDesc_TypeDef *confCh, uint32_t chidx)

Configure a single LESENSE sensor channel.
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void

void

void

void

void

void

void

void

uint32_t

void

void

void

void

void

void

uint32_t

void

uint32_t

uint32_t

uint32_t

uint32_t

uint32_t

[ESENSE_ATEXContig(const LESENSE_ConfAltEx_TypeDef *confAltEx)
Configure the LESENSE alternate excitation modes.

[ESENSE_ChannelEnablg(uint8_t chldx, bool enaScanCh, bool enaPin)
Enable/disable LESENSE scan channel and the pin assigned to it.

[ESENSE_ChannelEnableMasK(uint16_t chMask, uint16_t pinMask)

Enable/disable LESENSE scan channel and the pin assigned to it.

[ESENSE_Channellimingsetq(uint8_t chldx, uint8_t exTime, uint8_t sampleDelay, uint16_t
measDelay

Set LESENSE channel timing parameters.

[ESENSE_ChannelThresseq(uint8_t chidx, uint16_t acmpThres, uint16_t cntThres)
Set LESENSE channel threshold parameters.

[ESENSE_DecodersStateANcontig(const LESENSE_DecStAll_TypeDef *confDecStAll)
Configure all LESENSE decoder states.

[ESENSE_DecoderstateContig(const LESENSE_DecStDesc_TypeDef *confDecSt, uint32_t decSt)
Configure a single LESENSE decoder state.

[ESENSE_Decoderstateseq(uint32_t decSt)
Set the LESENSE decoder state.

EESENSE_DécoderstateGeq(void)

Get the current state of the LESENSE decoder.

[ESENSE_Scanstary(void)

Start scanning sensors.

[[ESENSE_Scanstod(void)

Stop scanning sensors.

EESENSE_Décoderstary(void)

Start the LESENSE decoder.

[ESENSE_ResultBurterclear(void)

Clear the result buffer.

EESENSE_R&s&Y(void)

Reset the LESENSE module.

LESENSE_Decoderstog(void)

Stop LESENSE decoder.

[ESENSE_StatusGeq(void)
Get the current status of LESENSE.

[ESENSE_STGTUsWar(uint32_t flag)

Wait until status of LESENSE is equal to what was requested.

[ESENSE_ChannelActiveGeq(void)

Get the currently active channel index.

[ESENSE_ScanResurtGeq(void)

Get the latest scan comparison result (1 bit / channel).

LESENSE_ScanResutDataGey(void)

Get the oldest unread data from the result buffer.

[[ESENSE_ScanResultDataBuiTerGeg(uint32_t idx)
Get data from the result data buffer.

[ESENSE_SensorstateGeq(void)
Get the current state of the LESENSE sensor.
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void [ESENSE_RAMPowerDowr](void)
Shut of f the power to the LESENSE RAM, which disables LESENSE.

void  [ESENSE_TNtCTeaq(uint32_t flags)

Clear one or more pending LESENSE interrupts.

void [ESENSE_TntEnabld(uint32_t flags)

Enable one or more LESENSE interrupts.

void  [ESENSE_TNEDisAbIg(uint32_t flags)

Disable one or more LESENSE interrupts.

void  [ESENSE_TNTSEY(uint32_t flags)
Set one or more pending LESENSE interrupts from SW.

uint32_t  [ESENSE_INtGeq(void)
Get pending LESENSE interrupt flags.

uint32_t  [ESENSE_TNtGetEnabled(void)

Get enabled and pending LESENSE interrupt flags.

Macros

#define [ESENSE_NUM_DECODER_STATEY (_LESENSE_DECSTATE_DECSTATE_MASK + 1)

Number of decoder states supported by current device.

#define CESENSE_NUM_CHANNELY 16
Number of LESENSE channels.

#define CESENSE_CORECITRL_DESC_DEFAUL] undefined
Default configuration for LESENSE_CtrlDesc_TypeDef structure.

#define CESENSE_TIMECTRL_DESC_DEFAULT undefined
Default configuration for EESENSE_TimeCtriDesc_TypeDef] structure.

#define [CESENSE_PERCIRL_DESC_DEFAUL] undefined
Default configuration for LESENSE_PerCtrl_TypeDef structure.

#define CESENSE_DECCIRL_DESC_DEFAUL] undefined
Default configuration for LESENSE_PerCtrl_TypeDef structure.

#define EESENSE_INIT_DEFAULT undefined
Default configuration for EESENSE_Init_TypeDeq] structure.

#define [ESENSE_CH_CONF_DEFAULT undefined

Default configuration for the scan channel.

#define  [ESENSE_SCAN_CONF_DEFAULT undefined

Default configuration for all the sensor channels.

#define [ESENSE_ALTEX_CH_CONF_DEFAUL] undefined

Default configuration for the alternate excitation channel.

#define [ESENSE_ALTEX_CONF_DEFAULT undefined

Default configuration for all the alternate excitation channels.

#define [ESENSE_ST_CONF_DEFAULT undefined

Default configuration for the decoder state condition.

#define [ESENSE_DECODER_CONF_DEFAULT undefined

Default configuration for all decoder states.

Enumeration Documentation
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LESENSE_ClkPresc_TypeDef

LESENSE_ClkPresc_TypeDef

Clock divisors for controlling the prescaling factor of the period counter.

&= SILICON LABS

Note: These enumeration values are used for different clock division related configuration parameters

(hfPresc, IfPresc, pcPresc).

lesenseClkDiv_1
lesenseClkDiv_2
lesenseClkDiv_4
lesenseClkDiv_8
lesenseClkDiv_16
lesenseClkDiv_32
lesenseClkDiv_64

lesenseClkDiv_128
LESENSE_ScanMode_TypeDef
LESENSE_ScanMode_TypeDef

Scan modes.

lesenseScanStartPeriodic

lesenseScanStartOneShot

lesenseScanStartPRS
LESENSE_PRSSel_TypeDef

LESENSE_PRSSel_TypeDef

PRS sources.

Enumerator
Divide clock by 1.

Divide clock by 2.
Divide clock by 4.
Divide clock by 8.
Divide clock by 16.
Divide clock by 32.
Divide clock by 64.
Divide clock by 128.

Enumerator
New scan is started each time the period counter overflows.

Single scan is performed when [ESENSE_Scanstart(] is called.

New scan is triggered by pulse on PRS channel.

Note: These enumeration values are being used for different PRS related configuration parameters.

lesensePRSChO
lesensePRSCh1

lesensePRSCh2
lesensePRSCh3
lesensePRSCh4
lesensePRSCh5
lesensePRSChé6
lesensePRSCh7
lesensePRSCh8

Copyright © 2026 Silicon Laboratories. All rights reserved.

Enumerator

PRS channel 0.
PRS channel 1.
PRS channel 2.
PRS channel 3.
PRS channel 4.
PRS channel 5.
PRS channel 6.
PRS channel 7.
PRS channel 8.
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lesensePRSCh9 PRS channel 9.
lesensePRSCh10 PRS channel 10.
lesensePRSChT11 PRS channel 11.

LESENSE_AItExMap_TypeDef
LESENSE_AItExMap_TypeDef

Locations of the alternate excitation function.

Enumerator
lesenseAItEXMapALTEX Alternate excitation is mapped to the LES_ALTEX pins.
lesenseAltEXMapACMP Alternate excitation is mapped to the pins of the other ACMP.
LESENSE_BufTrigLevel_TypeDef
LESENSE_BufTrigLevel_TypeDef
Result buffer interrupt and DMA trigger levels.
Enumerator
lesenseBufTrigHalf DMA and interrupt flags are set when the result buffer is half-full.
lesenseBufTrigFull DMA and interrupt flags set when the result buffer is full.
LESENSE_DMAWakeUp_TypeDef
LESENSE_DMAWakeUp_TypeDef
Modes of operation for DMA wakeup from EM2.
Enumerator

lesenseDMAWakeUpDisable  No DMA wakeup from EM2.

lesenseDMAWakeUpBufValid pMA wakeup from EM2 when data is valid in the result buffer.

lesenseDMAWakeUpBufLevel pMA wakeup from EM2 when the result buffer is full/half-full, depending on
RESBIDL configuration in the LESENSE_CTRL register (selected by the
resBufTrigLevel in LESENSE_ResBufTrigLevel _TypeDef descriptor structure).

LESENSE_BiasMode _TypeDef
LESENSE_BiasMode_TypeDef

Bias modes.

Enumerator
lesenseBiasModeDutyCycle Duty cycle bias module between low power and high accuracy mode.
lesenseBiasModeHighAcc Bias module is always in high accuracy mode.
lesenseBiasModeDontTouch Bias module is controlled by EMU and not affected by the LESENSE.
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LESENSE_ScanConfSel_TypeDef
LESENSE_ScanConfSel_TypeDef

Scan configuration.

Enumerator
lesenseScanConfDirMap  channel configuration registers (CHx_CONF) used are directly mapped to the
channel number.

lesenseScanConfinvMap  channel configuration registers used are CHx+8_CONF for channels 0-7 and CHx-
8_CONF for channels 8-15.

lesenseScanConfToggle  channel configuration registers used toggles between CHX_SCANCONF and
CHX+8_SCANCONF when channel x triggers.

lesenseScanConfDecDef pecoder state defines the channel configuration register (CHx_CONF) to be used.

LESENSE_ControlDACData_TypeDef
LESENSE_ControlDACData_TypeDef
DAC CHx data control configuration.

Enumerator
lesenseDACIfData DAC channel x data is defined by the DAC_CHXDATA register.

lesenseACMPThres  pAC channel x data is defined by the ACMPTHRES in LESENSE_CHX_INTERACT.

LESENSE_ControlDACConv_TypeDef
LESENSE_ControlDACConv_TypeDef

DAC channel x conversion mode configuration.

Enumerator
lesenseDACConvModeDisable LESENSE does not control the DAC channel x.
lesenseDACConvModeContinuous DAC channel x is driven in continuous mode.
lesenseDACConvModeSampleHold DAC channel x is driven in sample hold mode.
lesenseDACConvModeSampleOff DAC channel x is driven in sample off mode.
LESENSE_ControlDACOut_TypeDef
LESENSE_ControlDACOut_TypeDef
DAC channel x output mode configuration.
Enumerator
lesenseDACOutModeDisable DAC CHx output to pin and ACMP/ADC disabled.
lesenseDACOutModePin DAC CHx output to pin enabled, output to ADC and ACMP disabled.
lesenseDACOutModeADCACMP DAC CHx output to pin disabled, output to ADC and ACMP enabled.

lesenseDACOutModePinADCACMP DAC CHx output to pin, ADC, and ACMP enabled.
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LESENSE_DACRef_TypeDef
LESENSE_DACRef _TypeDef

DAC reference configuration.

Enumerator
lesenseDACRefVdd DAC uses VDD reference.
lesenseDACRefBandGap DAC uses band gap reference.
LESENSE_ControlACMP_TypeDef
LESENSE_ControlACMP_TypeDef
ACMPXx control configuration.
Enumerator
lesenseACMPModeDisable LESENSE does not control ACMPX.
lesenseACMPModeMux LESENSE controls input mux of ACMPX.
lesenseACMPModeMuxThres LESENSE controls input mux of and threshold value of ACMPXx.
LESENSE_WarmupMode_TypeDef
LESENSE_WarmupMode_TypeDef
Warm up modes.
ACMP and DAC duty cycle mode configuration.
Enumerator
lesenseWarmupModeNormall ACMPs and DACs are shut down when LESENSE is idle.
lesenseWarmupModeACMP ACMPs are kept powered up when LESENSE is idle.
lesenseWarmupModeDAC DAC is kept powered up when LESENSE is idle.
lesenseWarmupModekeepWarm ACMPs and DAC are kept powered up when LESENSE is idle.
LESENSE_DeclInput_TypeDef
LESENSE_Declnput_TypeDef
Decoder input source configuration.
Enumerator
lesenseDecInputSensorst SENSORSTATE register is used as input to the decoder.
lesenseDecInputPRS PRS channels are used as input to the decoder.

LESENSE_ChSampleMode _TypeDef

LESENSE_ChSampleMode_TypeDef
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Compare source selection for sensor sampling.

lesenseSampleModeCounter

lesenseSampleModeACMP

Enumerator
Counter output will be used in comparison.

ACMP output will be used in comparison.

LESENSE_ChIntMode_TypeDef

LESENSE_ChIntMode_TypeDef

Interrupt generation setup for CHx interrupt flag.

lesenseSetintNone
lesenseSetintLevel
lesenseSetintPosEdge

lesenseSetintNegEdge

Enumerator
No interrupt is generated.

Set interrupt flag if the sensor triggers.
Set interrupt flag on positive edge of the sensor state.

Set interrupt flag on negative edge of the sensor state.

LESENSE_ChPinExMode _TypeDef

LESENSE_ChPinExMode_TypeDef

Channel pin mode for the excitation phase of the scan sequence.

lesenseChPinExDis
lesenseChPinExHigh
lesenseChPinExLow

lesenseChPIinEXDACOuUt

Enumerator
Channel pin is disabled.

Channel pin is configured as push-pull, driven HIGH.
Channel pin is configured as push-pull, driven LOW.

DAC output (only available on channel 0, 1, 2, 3, 12, 13, 14 and 15)

LESENSE_ChPinldleMode _TypeDef

LESENSE_ChPinldleMode_TypeDef

Channel pin mode for the idle phase of scan sequence.

lesenseChPinldleDis
lesenseChPinidleHigh
lesenseChPinidieLow
lesenseChPinidleDACChO
lesenseChPinidleDACCh1

LESENSE_ChCIk_TypeDef

LESENSE_ChClk_TypeDef

Enumerator
Channel pin is disabled in idle phase.

Channel pin is configured as push-pull, driven HIGH in idle phase.
Channel pin is configured as push-pull, driven LOW in idle phase.
Channel pin is connected to DAC CHO output in idle phase.
Channel pin is connected to DAC CH1 output in idle phase.

Clock used for excitation and sample delay timing.
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Enumerator
lesenseCIkLF LFACLK (LF clock) is used.

lesenseCIkHF AUXHFRCO (HF clock) is used.

LESENSE_ChCompMode_TypeDef

LESENSE_ChCompMode_TypeDef

Compare modes for counter comparison.

Enumerator
lesenseCompModeLess Comparison evaluates to 1if sensor data is less than the counter threshold,
or if ACMP output is O.

lesenseCompModeGreaterOrEq comparison evaluates to 1if sensor data is greater than, or equal to the
counter threshold, or if the ACMP output is 1.

LESENSE_StoreSample_TypeDef
LESENSE_StoreSample_TypeDef

Mode of Storing of Sensor Sample in Result Buffer.

Enumerator
lesenseStoreSampleDisable Nothing will be stored in the result buffer.
lesenseStoreSampleData The sensor sample data will be stored in the result buffer.

LESENSE_AItExPinldle_TypeDef
LESENSE_AItExPinldle_TypeDef

Sensor evaluation modes.

Idle phase configuration of the alternate excitation channels.

Enumerator
lesenseAltExPinldleDis ALTEX output is disabled in idle phase.
lesenseAltExPinidleHigh ALTEX output is high in idle phase.
lesenseAltExPinidieLow ALTEX output is low in idle phase.
LESENSE_StTransAct_TypeDef
LESENSE_StTransAct_TypeDef
Transition action modes.
Enumerator
lesenseTransActNone No PRS pulses generated (if PRSCOUNT == 0).
lesenseTransActPRSO Generate pulse on LESPRSO (if PRSCOUNT == 0).
lesenseTransActPRS1 Generate pulse on LESPRST (if PRSCOUNT == 0).
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lesenseTransActPRSO1 Generate pulse on LESPRSO and LESPRS1 (if PRSCOUNT == 0).
lesenseTransActPRS2 Generate pulse on LESPRS2 (for both PRSCOUNT == 0 and PRSCOUNT == 1).
lesenseTransActPRS02 Generate pulse on LESPRSO and LESPRS2 (if PRSCOUNT == 0).
lesenseTransActPRS12 Generate pulse on LESPRS1 and LESPRS2 (if PRSCOUNT == 0).
lesenseTransActPRS012 Generate pulse on LESPRSO, LESPRS1 and LESPRS2 (if PRSCOUNT == 0).
lesenseTransActUp Count up (if PRSCOUNT == 1).

lesenseTransActDown Count down (if PRSCOUNT == 1).

lesenseTransActUpAndPRS2 Count up and generate pulse on LESPRS2 (if PRSCOUNT == 1).

lesenseTransActDownANndPRS2  count down and generate pulse on LESPRS2 (if PRSCOUNT == 1).

Function Documentation

LESENSE_Init

void LESENSE_Init (const EESENSE_INIt_TypeDeq * init, bool reqReset)

Initialize the LESENSE module.

Parameters
R Argument -
Type Direction Nome Description
const [in] init The LESENSE initialization structure.
[ESENSE_Init_TypeDetq
*
bool [in] reqReset  Request to call first to initialize all LESENSE

registers with default values.

This function configures the main parameters of the LESENSE interface. See the initialization parameter type
definition (CESENSE_INIt_TypeDef]) for more details.

Note

- [ESENSE_Tnit(] is designed to initialize LESENSE once in an operation cycle. Be aware of the effects of
reconfiguration if using this function from multiple sources in your code. This function has not been designed
to be re-entrant. Requesting reset by setting reqreset to true is required in each reset or power-on cycle to
configure the default values of the RAM mapped LESENSE registers. Notice that GPIO pins used by the LESENSE
module must be properly configured by the user explicitly for the LESENSE to work as intended. (When
configuring pins, one should remember to consider the sequence of configuration to avoid unintended
pulses/glitches on output pins.)

LESENSE_ScanFreqSet
uint32_t LESENSE_ScanFreqSet (uint32_t refFreq, uint32_t scanFreq)

Set the scan frequency for periodic scanning.

Parameters
T : : Argument g
ype Direction \ /e Description
uint32_t [in] refFreq Select reference LFACLK clock frequency in Hz. If set to O, the current clock
frequency is being used as a reference.
uint32_t [in] scanFreq  get the desired scan frequency in Hz.
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This function only applies to LESENSE if a period counter is used as a trigger for scan start. The calculation is
based on the following formula: Fscan = LFACLKles / ((1+PCTOP)*2*PCPRESC)

Note

. Note that the calculation does not necessarily result in the requested scan frequency due to integer division.
Check the return value for the resulted scan frequency.

Returns

- Frequency in Hz calculated and set by this function. Users can use this to compare the requested and set
values.

LESENSE_ScanModeSet

void LESENSE_ScanModeSet (CESENSE_ScanMode_TypeDe]l scanMode, bool start)

Set scan mode of the LESENSE channels.

Parameters

Argument

Type Direction Name

Description

EESENSE_ScanMode_TypeDeq [in] scanMode  gelect the location to map LESENSE alternate excitation
channels.

. lesenseScanStartPeriodic - A new scan is started
each time the period counter overflows.

- lesenseScanStartOneShot - A single scan is
performed when EESENSE_Scanstart(] is called.

. lesenseScanStartPRS - A new scan is triggered by
pulse on the PRS channel.

bool [in] start If true, is immediately issued after
configuration.

This function configures how the scan start is triggered. It can be used for re-configuring the scan mode
while running the application but it is also used by EESENSE_Tnit(] for initialization.

Note

. Users can configure the scan mode by function, but only with a significant overhead. This simple
function serves the purpose of controlling this parameter after the channel has been configured. Be aware of
the effects of the non-atomic Read-Modify-Write cycle.

LESENSE_StartDelaySet
void LESENSE_StartDelaySet (uint8_t startDelay)

Set the start delay of the sensor interaction on each channel.

Parameters
Type Direction = Argument Name  Description
uintg_t  [in] startDelay A number of LFACLK cycles to delay. A valid range: 0-3 (2 bit).

This function sets the start delay of the sensor interaction on each channel. It can be used for adjusting the
start delay while running the application but it is also used by EESENSE_Tnit(] for initialization.
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Note

« Users can configure the start delay by [ESENSE_Tnit(] function, but only with a significant overhead. This simple
function serves the purpose of controlling this parameter after the channel has been configured. Be aware of
the effects of the non-atomic Read-Modify-Write cycle.

LESENSE_CIkDivSet

void LESENSE_CIkDivSet (CESENSE_CRCIK_TypeDei clk, LESENSE_CIKPresc_TypeDei clkDiv)

Set the clock division for LESENSE timers.

Parameters
: : Argument -
Type Direction Nee Description
EESENSE_CRhCIK_TypeDeét] [in] clk Select the clock to prescale.
. lesenseClkHF - set AUXHFRCO clock divisor for HF
timer.
- lesenseCIkLF - set LFACLKIes clock divisor for LF
timer.
EESENSE_CIKPresc_TypeDeq [in] clkDiv The clock divisor value. A valid range depends on the
clk value.

Use this function to configure the clock division for the LESENSE timers used for excitation timing. The division
setting is global but the clock source can be selected for each channel using EESENSE_ChannelContig(]]
function. See documentation for more details.

Note

« If AUXHFRCO is used for excitation timing, LFACLK can't exceed 500 kHz. LFACLK can't exceed 50 kHz if the
ACMP threshold level (ACMPTHRES) is not equal for all channels.

LESENSE_ChannelAllConfig

void LESENSE_ChannelAllConfig (const [ESENSE_ChAI_TypeDed] * confChAll)

Configure all (16) LESENSE sensor channels.

Parameters
T q ; Argument _
ype Direction \amne Description
const N [in] confChAll A configuration structure for all (16) LESENSE sensor
— channels.

This function configures all sensor channels of the LESENSE interface. See the configuration parameter type

definition (CESENSE_CRhAIT_TypeDed) for more details.

Note

- Channels can be configured individually using LESENSE_Channelcontig(] function. Notice that pins used by the
LESENSE module must be properly configured by the user explicitly for LESENSE to work as intended. (When
configuring pins, consider the sequence of the configuration to avoid unintended pulses/glitches on output

pins.)
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LESENSE_ChannelConfig

void LESENSE_ChannelConfig (const EFESENSE_ChDesc_TypeDetf] * confCh, uint32_t chldx)

Configure a single LESENSE sensor channel.

Parameters
T ; : Argument o
ype Direction Nome Description
const [in] confCh A configuration structure for a single LESENSE
[ESENSE_ChDesc_TypeDet *
sensor channel.
uint32_t [in] chidx A channel index to configure (0-15).

This function configures a single sensor channel of the LESENSE interface. See the configuration parameter

type definition (CESENSE_ChDesc_TypeDet) for more details.

Note

- This function has been designed to minimize the effects of sensor channel reconfiguration while LESENSE is in
operation. However, be aware of these effects and the right timing to call this function. Parameter useAltex
must be true in the channel configuration to use alternate excitation pins.

LESENSE_AItExConfig

void LESENSE_AItExConfig (const EESENSE_CONTAITEX_TypeDei * confAltEx)

Configure the LESENSE alternate excitation modes.

Parameters
T : : Argument it
ype Direction Nome Description
const [in] confAItEx A configuration structure for LESENSE alternate

CESENSE_CONTAREX_TypeDeq *

excitation pins.

This function configures the alternate excitation channels of the LESENSE interface. See the configuration
parameter type definition (EESENSE_CONTAIEX_TypeDet) for more details.

Note

« The useAlteEx parameter must be true in the channel configuration structure (EESENSE_ChDesc_TypeDet) to
use alternate excitation pins on the channel.

LESENSE_ChannelEnable

void LESENSE_ChannelEnable (uint8_t chidx, bool enaScanCh, bool enaPin)

Enable/disable LESENSE scan channel and the pin assigned to it.

Parameters
Type Direction ﬁrqgr#‘renent Description
uintg_t [in] chidx An identifier of the scan channel. A valid range: 0-15.
bool [in] enascanCh  gnable/disable the selected scan channel by setting this parameter to

true/false respectively.
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Type Direction Argument Name  Description

bool  [in] enaPin Enable/disable the pin assigned to the channel selected by chIdx .

Use this function to enable/disable a selected LESENSE scan channel and the pin assigned to it.
Note

- Users can enable/disable scan channels and the channel pin with the [ESENSE_ChannelContig(]) function, but
only with a significant overhead. This simple function controls these parameters after the channel has been
configured.

LESENSE_ChannelEnableMask

void LESENSE_ChannelEnableMask (uint16_t chMask, uint16_t pinMask)

Enable/disable LESENSE scan channel and the pin assigned to it.

Parameters
T o i Argument -
ype Direction \oone Description
uint16_t [in] chMask Set the corresponding bit to 1to enable, O to disable the selected scan
channel.
uint16_t [in] pinMask Set the corresponding bit to 1to enable, 0 to disable the pin on selected
channel.

Use this function to enable/disable LESENSE scan channels and the pins assigned to them using a mask.
Note

- Users can enable/disable scan channels and channel pins by using the [ESENSE_ChannelAllContig(] function,
but only with a significant overhead. This simple function controls these parameters after the channel has
been configured.

LESENSE_ChannelTimingSet

void LESENSE_ChannelTimingSet (uint8_t chidx, uint8_t exTime, uint8_t sampleDelay, uint16_t measDelay)

Set LESENSE channel timing parameters.

Parameters
- 4 Argument _
ype Direction \oine Description

uintg_t  [in] chidx An identifier of the scan channel. A valid range is 0-15.

uint8_t  [in] exTime An excitation time on chldx. The excitation will last exTime+1 excitation
clock cycles. A valid range is 0-63 (6 bits).

uints_t  [in] sampleDelay sample delay on chidx. Sampling will occur after sampleDelay+1 sample
clock cycles. A valid range is 0-127 (7 bits).

uintl6_t [in] measDelay A measure delay on chidx. Sensor measuring is delayed for measDelay+1

excitation clock cycles. A valid range is 0-127 (7 bits).

Use this function to set timing parameters on a selected LESENSE channel.

Note
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Users can configure the channel timing parameters with the EESENSE_Channelcontig(] function, but only with a

significant overhead. This simple function controls these parameters after the channel has been configured.

LESENSE_ChannelThresSet

void LESENSE_ChannelThresSet (uint8_t chldx, uint16_t acmpThres, uint16_t cntThres)

Set LESENSE channel threshold parameters.

Parameters
; ; Argument g
Type Direction Name Description
uintg_t  [in] chidx An identifier of the scan channel. A valid range is 0-15.
uinti6_t [in] acmpThres ACMP threshold.
. If perCtrl.dacChOData or perCtrl.dacChiData is set to
[esenseDATITDatd, acmpThres defines the 12-bit DAC data in the
corresponding data register of the DAC interface (DACn_CHODATA and
DACN_CHIDATA). In this case, the valid range is 0-4095 (12 bits).
« If perCtrl.dacChOData or perCtrl.dacChiData is set to
lesenseACMPThres, acmpThres defines the 6-bit Vdd scaling factor of
ACMP negative input (VDDLEVEL in ACMP_INPUTSEL register). In this
case, the valid range is 0-63 (6 bits).
uintl6_t [in] cntThres A decision threshold for counter comparison. A valid range is 0-65535 (16

bits).
Use this function to set threshold parameters on a selected LESENSE channel.
Note

. Users can configure the channel threshold parameters with the EESENSE_Channelcontig(] function, but only

with a significant overhead. This simple function serves controls these parameters after the channel has been

configured.

LESENSE_DecoderStateAllConfig

void LESENSE_DecoderStateAllConfig (const [ESENSE_DecStAll_TypeDed * confDecStAll)

Configure all LESENSE decoder states.

Parameters
T ; ; Argument ot
ype Direction N ame Description
const [in] confDecStAll - A configuration structure for all (16 or 32) LESENSE
€c ypeDe
* decoder states.

This function configures all the decoder states of the LESENSE interface. See the configuration parameter
type definition (CESENSE_DecStAI_TypeDet) for more details.

Note

- Decoder states can be configured individually using EESENSE_Decoderstactecontig(] function. Starting from
Series 2 Config 3 (xG23 and higher), this function configures a transition ARC instead of a decoder state.
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LESENSE_DecoderStateConfig

void LESENSE_DecoderStateConfig (const FESENSE_DecStDesc_TypeDei * confDecSt, uint32_t decSt)

Configure a single LESENSE decoder state.

Parameters
T ; ; Argument —
ype Direction Neie Description
const - [in] confDecSt A configuration structure for a single LESENSE
NSE_DecStDesc_TypeDe
* decoder state.
uint32_t [in] decSt A decoder state index to configure (0-15) or (0-31)

depending on the device.

This function configures a single decoder state of the LESENSE interface. See the configuration parameter

type definition (EESENSE_DecStDesc_TypeDetd]) for more details.

Note

. Starting from Series 2 Config 3 (xG23 and higher), this function configures a transition ARC instead of a
decoder state.

LESENSE_DecoderStateSet

void LESENSE_DecoderStateSet (uint32_t decSt)

Set the LESENSE decoder state.

Parameters
T - : Argument -
ype Direction Nerne Description
uint32_t [in] decst A decoder state to set as the current state. A valid range is 0-15 or 0-31,

depending on the device.

This function can be used for setting the initial state of the LESENSE decoder.
Note

- Make sure the LESENSE decoder state is initialized by this function before enabling the decoder!

LESENSE_DecoderStateGet

uint32_t LESENSE_DecoderStateGet (void )

Get the current state of the LESENSE decoder.

Parameters
Type Direction Argument Name Description
void N/A

Returns

« This function returns the value of the LESENSE_DECSTATE register that represents the current state of the
LESENSE decoder.
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LESENSE_ScanStart

void LESENSE_ScanStart (void )

Start scanning sensors.

Parameters
Type Direction Argument Name Description
void N/A

Note

« This function will wait for any pending previous write operation to the CMD register to complete before
accessing the CMD register. It will also wait for the write operation to the CMD register to complete before
returning. Each write operation to the CMD register may take up to 3 LF clock cycles, so expect some delay.
The user may implement a separate function to write multiple command bits in the CMD register in one single
operation to optimize an application.

LESENSE_ScanStop
void LESENSE_ScanStop (void )

Stop scanning sensors.

Parameters
Type Direction Argument Name Description
void N/A

Note

« This function will wait for any pending previous write operation to the CMD register to complete before
accessing the CMD register. It will also wait for the write operation to the CMD register to complete before

returning. Each write operation to the CMD register may take up to 3 LF clock cycles, so the user should expect

some delay. The user may implement a separate function to write multiple command bits in the CMD register in
one single operation in order to optimize an application.
. If issued during a scan, the command takes effect after scan completion.

LESENSE_DecoderStart

void LESENSE_DecoderStart (void )

Start the LESENSE decoder.

Parameters
Type Direction Argument Name Description
void N/A

Note

« This function will wait for any pending previous write operation to the CMD register to complete before
accessing the CMD register. It will also wait for the write operation to the CMD register to complete before
returning. Each write operation to the CMD register may take up to 3 LF clock cycles, so expect some delay.
The user may implement a separate function to write multiple command bits in the CMD register in one single
operation to optimize an application.
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LESENSE_ResultBufferClear
void LESENSE_ResultBufferClear (void )

Clear the result buffer.

Parameters
Type Direction Argument Name Description
void N/A

Note

« This function will wait for any pending previous write operation to the CMD register to complete before
accessing the CMD register. It will also wait for the write operation to the CMD register to complete before
returning. Each write operation to the CMD register may take up to 3 LF clock cycles, so expect some delay.
The user may implement a separate function to write multiple command bits in the CMD register in one single
operation to optimize an application.

LESENSE_Reset

void LESENSE_Reset (void )

Reset the LESENSE module.

Parameters
Type Direction Argument Name Description
void N/A

Use this function to reset LESENSE registers.
Note

. Resetting LESENSE registers is required in each reset or power-on cycle to configure the default values of the
RAM mapped LESENSE registers. [ESENSE_Reset(] can be called on initialization by setting the regreset
parameter to true in EESENSE_TINIt(]. Starting from Series 2 Config 3 (xG23 and higher), this function leaves
LESENSE in the disabled state.

LESENSE_DecoderStop
void LESENSE_DecoderStop (void )

Stop LESENSE decoder.

Parameters
Type Direction Argument Name Description
void N/A

Disables LESENSE decoder by setting the command to LESENSE_DECCTRL register.

LESENSE_StatusGet

uint32_t LESENSE_StatusGet (void )
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Get the current status of LESENSE.

Parameters
Type Direction Argument Name Description
void N/A

Returns

« Returns the value of the LESENSE_STATUS register that contains the OR combination of the following status

bits for EFR series 0/1:

o LESENSE_STATUS_BUFDATAV - Result data valid. Set when data is available in result buffer. Cleared when
buffer is empty.

o LESENSE_STATUS_BUFFULL - Result buffer full. Set when result buffer is full.

o LESENSE_STATUS_BUFHALFFULL - Result buffer half full. Set when result buffer is half full.

o LESENSE_STATUS_RUNNING - LESENSE is active.

o LESENSE_STATUS_SCANACTIVE - LESENSE is currently interfacing sensors.

The OR combination of the following status bits for EFR series 2:

o LESENSE_STATUS_RESFIFOV - Result Fifo valid. Set when data is available in result Fifo. Cleared when Fifo is
empty.

o LESENSE_STATUS_RESFIFOFULL - Result Fifo full. Set when result Fifo is full.

o LESENSE_STATUS_RUNNING - LESENSE is active.

o LESENSE_STATUS_SCANACTIVE - LESENSE is currently interfacing sensors.

o LESENSE_STATUS_FLUSHING - Fifo flushing

o LESENSE_STATUS_READBUSY - Fifo Read busy

LESENSE_StatusWait
void LESENSE_StatusWait (uint32_t flag)

Wait until status of LESENSE is equal to what was requested.

Parameters
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Argument

Type Direction Description

uint32_t [in] flag The OR combination of the following status bits for EFR series 0/1:

« LESENSE_STATUS_BUFDATAV - Result data valid. Set when data is
available in result buffer. Cleared when buffer is empty.

« LESENSE_STATUS_BUFHALFFULL - Result buffer half full. Set when result
buffer is half full.

« LESENSE_STATUS_BUFFULL - Result buffer full. Set when result buffer is
full.

. LESENSE_STATUS_RUNNING - LESENSE is active.

« LESENSE_STATUS_SCANACTIVE - LESENSE is currently interfacing
sensors.

. LESENSE_STATUS_DACACTIVE - The DAC interface is currently active.

The OR combination of the following status bits for EFR series 2:

» LESENSE_STATUS_RESFIFOV - Result FIFO valid. Set when data is available
in result FIFO. Cleared when FIFO is empty.

« LESENSE_STATUS_RESFIFOFULL - Result FIFO full. Set when result FIFO is
full.

. LESENSE_STATUS_RUNNING - LESENSE is active.

« LESENSE_STATUS_SCANACTIVE - LESENSE is currently interfacing
sensors.

« LESENSE_STATUS_FLUSHING - FIFO flushing

« LESENSE_STATUS_READBUSY - FIFO Read busy

Polls LESENSE_STATUS register and waits until requested combination of flags are set.

LESENSE_ChannelActiveGet
uint32_t LESENSE_ChannelActiveGet (void )

Get the currently active channel index.

Parameters
Type Direction Argument Name Description
void N/A

Returns

« Returns the value of the LESENSE_CHINDEX register that contains the index of currently active channel (0-15).

LESENSE_ScanResultGet

uint32_t LESENSE_ScanResultGet (void )

Get the latest scan comparison result (1 bit / channel).

Parameters
Type Direction Argument Name Description
void N/A

Returns
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Returns the value of the LESENSE_SCANRES register that contains the comparison result of last scan on all
channels. Bit x is set if a comparison triggered on channel x, which means that LESENSE counter met the
comparison criteria set in LESENSE_CHx_EVAL by COMPMODE and CNTTHRES.

LESENSE_ScanResultDataGet
uint32_t LESENSE_ScanResultDataGet (void )

Get the oldest unread data from the result buffer.

Parameters
Type Direction Argument Name Description
void N/A

Note

. Make sure that the STORERES bit is set in LESENSE_CHx_EVAL, or the STRSCANRES bit is set in LESENSE_CTRL;
otherwise, returns the undefined value.

Returns

+ Returns the value of LESENSE_RESDATA register that contains the oldest unread counter result from result
buffer.

LESENSE_ScanResultDataBufferGet
uint32_t LESENSE_ScanResultDataBufferGet (uint32_t idx)

Get data from the result data buffer.

Parameters

Type Direction Argument Name Description

uint32_t [in] idx Result data buffer index. Valid range: 0-15.
Note

« Make sure that the STORERES bit is set in LESENSE_CHXx_EVAL, or the STRSCANRES bit is set in LESENSE_CTRL;
otherwise, returns the undefined value.

Returns

. Returns the selected word from the result data buffer.

LESENSE_SensorStateGet

uint32_t LESENSE_SensorStateGet (void )

Get the current state of the LESENSE sensor.

Parameters
Type Direction Argument Name Description
void N/A

Returns
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Returns the value of LESENSE_SENSORSTATE register that represents the current state of the LESENSE sensor.

LESENSE_RAMPowerDown
void LESENSE_RAMPowerDown (void )

Shut off the power to the LESENSE RAM, which disables LESENSE.

Parameters
Type Direction Argument Name Description
void N/A

Shuts off the LESENSE RAM in order to decrease leakage current of MCU if LESENSE is not used in your
application.

Note

« Warning! Once LESENSE RAM is powered down, it cannot be powered up again.
LESENSE_IntClear

void LESENSE_IntClear (uint32_t flags)

Clear one or more pending LESENSE interrupts.

Parameters
T - : Argument Aard
ype Direction Neine Description
uint32_t [in] flags Pending LESENSE interrupt sources to clear. Use a set of interrupt flags OR-

ed together to clear multiple interrupt sources of LESENSE module
(LESENSE_IF_nnn).

LESENSE_IntEnable

void LESENSE_IntEnable (uint32_t flags)

Enable one or more LESENSE interrupts.

Parameters
T o4 Argument -
ype Direction Name Description
uint32_t [in] flags LESENSE interrupt sources to enable. Use a set of interrupt flags OR-ed

together to enable multiple interrupt sources of LESENSE module
(LESENSE_IF_nnn).

LESENSE_IntDisable
void LESENSE_IntDisable (uint32_t flags)

Disable one or more LESENSE interrupts.

Parameters
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Type Direction ﬁ:}m;nent Description
T i Argument S
ype Direction \ 9L Description
uint32_t [in] flags LESENSE interrupt sources to disable. Use a set of interrupt flags OR-ed

together to disable multiple interrupt sources of LESENSE module
(LESENSE_IF_nnn).

LESENSE_IntSet

void LESENSE_IntSet (uint32_t flags)

Set one or more pending LESENSE interrupts from SW.

Parameters
T ; ; Argument "
ype Direction Neee Description
uint32_t [in] flags LESENSE interrupt sources to set to pending. Use a set of interrupt flags

OR-ed together to set multiple interrupt sources of LESENSE module
(LESENSE_IFS_nnn).

LESENSE_IntGet

uint32_t LESENSE_IntGet (void )

Get pending LESENSE interrupt flags.

Parameters
Type Direction Argument Name Description
void N/A

Note

- Event bits are not cleared by the use of this function.
Returns

« Pending LESENSE interrupt sources. The OR combination of valid interrupt flags of the LESENSE module
(LESENSE_IF_nnn).

LESENSE_IntGetEnabled

uint32_t LESENSE_IntGetEnabled (void )

Get enabled and pending LESENSE interrupt flags.

Parameters
Type Direction Argument Name Description
void N/A

Useful for handling more interrupt sources in the same interrupt handler.

Note
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- Event bits are not cleared by the use of this function.

Returns

&= SILICON LABS

- Pending and enabled LESENSE interrupt sources. Return value is the bitwise AND combination of
o the OR combination of enabled interrupt sources in LESENSE_IEN_nnn register (LESENSE_IEN_nnn) and

o the OR combination of valid interrupt flags of LESENSE module (LESENSE_IF_nnn).

Macro Definition Documentation

LESENSE_NUM_DECODER_STATES

#define LESENSE_NUM_DECODER_STATES

Value:

(_LESENSE_DECSTATE_DECSTATE_MASK + 1)

Number of decoder states supported by current device.

LESENSE_NUM_CHANNELS

Value:

16

Number of LESENSE channels.

#define LESENSE_NUM_CHANNELS

LESENSE_CORECTRL_DESC_DEFAULT

lesenseDMAWakeUpDisable, /*
lesenseBiasModeDontTouch, /*
true /*

#define LESENSE_CORECTRL_DESC_DEFAULT

Value:
{

lesenseScanStartPeriodic,/* Start new scan each time the period counter overflows. */
lesensePRSChO, /* Default PRS channel is selected. */
lesenseScanConfDirMap, /* Direct mapping SCANCONF register usage strategy. */
false, /* Do not invert ACMPO output. */
false, /* Do not invert ACMP1 output. */
false, /* Disable dual sampling. */
true, /* Store scan result after each scan. */
true, /* Overwrite result buffer register even if it is full. */
lesenseBufTrigHalf, /* Trigger interrupt and DMA request if result buffer is half full. */

Do not wake up on DMA from EM2. */
Do not touch bias configuration. */
Keep LESENSE running in debug mode. */

Default configuration for LESENSE_CtriDesc_TypeDef structure.

LESENSE_TIMECTRL_DESC_

DEFAULT

#define LESENSE_TIMECTRL_DESC _DEFAULT
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Value:

\
OU, /* No sensor interaction delay. */ \

false /* Do not delay the AUXHFRCO startup. */ \
3

Default configuration for CESENSE_TimecCtriDesc_TlypeDeq structure.

LESENSE_PERCTRL_DESC_DEFAULT

#define LESENSE_PERCTRL_DESC_DEFAULT

Value:

lesenseDACIfData, /* DAC channel 0 data is defined by DAC_CHODATA register */
lesenseDACConvModeDisable, /* LESENSE does not control DAC CHO. */

lesenseDACOutModeDisable, /* DAC channel 0 output to pin disabled. */

lesenseDACIfData, /* DAC channel 1 data is defined by DAC_CH1DATA register */
lesenseDACConvModeDisable, /* LESENSE does not control DAC CH1. */

lesenseDACOutModeDisable, /* DAC channel 1 output to pin disabled. */

ou, /* DAC prescaling factor of 1 (0+1). */

lesenseDACRefVvdd, /* DAC uses VDD reference. */

lesenseACMPModeMuxThres, /* LESENSE controls input mux and threshold value of ACMPO. */
lesenseACMPModeMuxThres, /* LESENSE controls input mux and threshold value of ACMP1. */
lesenseWarmupModeKeepWarm /* Keep both ACMPs and DAC powered up when LESENSE is idle. */

P A A A g S e

Default configuration for LESENSE_PerCtrl_TypeDef structure.

LESENSE_DECCTRL_DESC_DEFAULT

#define LESENSE_DECCTRL_DESC_DEFAULT
Value:

{ \
lesenseDecInputSensorSt, /* SENSORSTATE register is used as input to decoder. */ N\
ou, /* State 0 is the initial state of decoder. */ \
false, /* Disable check of current state. */ \
true, /* Enable channel x % 16 interrupt on state x change. */ \
true, /* Enable decoder hysteresis on PRSO output. */ \
true, /* Enable decoder hysteresis on PRS1 output. */ \
true, /* Enable decoder hysteresis on PRS2 output. */ \
true, /* Enable decoder hysteresis on PRS3 output. */ \
false, /* Disable count mode on decoder PRS channels 0@ and 1*/ \
lesensePRSChO, /* PRS Channel 0 as input for bit @ of LESENSE decoder. */ \
lesensePRSCh1, /* PRS Channel 1 as input for bit 1 of LESENSE decoder. */ \
lesensePRSCh2, /* PRS Channel 2 as input for bit 2 of LESENSE decoder. */ \
lesensePRSCh3, /* PRS Channel 3 as input for bit 3 of LESENSE decoder. */ \

3

Default configuration for LESENSE_PerCtrl_TypeDef structure.
LESENSE_INIT _DEFAULT

#define LESENSE_INIT_DEFAULT
Value:

{ \
.coreCtrl = LESENSE_CORECTRL_DESC_DEFAULT, /* Default core control parameters. */ \
.timeCtrl = LESENSE_TIMECTRL_DESC_DEFAULT, /* Default time control parameters. */ \
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.perCtrl
.decCtrl
}

LESENSE_PERCTRL_DESC_DEFAULT, /* Default peripheral control parameters. */ \
LESENSE_DECCTRL_DESC_DEFAULT  /* Default decoder control parameters. */ \

Default configuration for LESENSE_Init_TypeDeq] structure.

LESENSE_CH_CONF_DEFAULT

Value:

false,

false,

false,
lesenseChPinExDis,
lesenseChPinIdleDis,
false,

false,

false,
lesenseStoreSampleDisable,
lesenseClkLF,
lesenseClkLF,

ox00U,

0x00U,

0x00U,

0x00U,
lesenseSampleModeACMP,
lesenseSetIntNone,
0x00U,
lesenseCompModelLess

#define LESENSE_CH_CONF_DEFAULT

Disable scan channel. */

Disable assigned pin on scan channel. */

Disable interrupts on channel. */

Channel pin is disabled during excitation period. */
Channel pin is disabled during idle period. */

Do not use alternate excitation pins for excitation. */

Disabled to shift results from this channel to decoder register.

Disabled to invert scan result bit. */

Disabled to store counter value in result buffer. */

Use LF clock for excitation timing. */

Use LF clock for sample timing. */

Excitation time is set to O(+1) excitation clock cycles. */
Sample delay is set to ©(+1) sample clock cycles. */
Measure delay is set to 0 excitation clock cycles.*/

ACMP threshold has been set to 0. */

ACMP output will be used in comparison. */

No interrupt is generated by the channel. */

Counter threshold has bee set to 0x00. */

Compare mode has been set to trigger interrupt on "less". */

Default configuration for the scan channel.

LESENSE_SCAN_CONF_DEFAULT

Value:

LESENSE_CH_CONF_DEFAULT,
LESENSE_CH_CONF_DEFAULT,
LESENSE_CH_CONF_DEFAULT,
LESENSE_CH_CONF_DEFAULT,
LESENSE_CH_CONF_DEFAULT,
LESENSE_CH_CONF_DEFAULT,
LESENSE_CH_CONF_DEFAULT,
LESENSE_CH_CONF_DEFAULT,
LESENSE_CH_CONF_DEFAULT,
LESENSE_CH_CONF_DEFAULT,
LESENSE_CH_CONF_DEFAULT,
LESENSE_CH_CONF_DEFAULT,
LESENSE_CH_CONF_DEFAULT,
LESENSE_CH_CONF_DEFAULT,
LESENSE_CH_CONF_DEFAULT,
LESENSE_CH_CONF_DEFAULT,

/%
/%
/%
/*
/*
/%
/*
/*
/%
/%
/%
J*
/%
/%
/%
J*

#define LESENSE_SCAN_CONF_DEFAULT

\

\
Scan channel 0. */ \
Scan channel 1. */ \
Scan channel 2. */ \
Scan channel 3. */ \
Scan channel 4. */ \
Scan channel 5. */ \
Scan channel 6. */ \
Scan channel 7. */ \
Scan channel 8. */ \
Scan channel 9. */ \
Scan channel 10. */ \
Scan channel 11. */ \
Scan channel 12. */ \
Scan channel 13. */ \
Scan channel 14. */ \
Scan channel 15. */ \

\

Default configuration for all the sensor channels.

LESENSE_ALTEX_CH_CONF_DEFAULT

#define LESENSE_ALTEX_CH_CONF_DEFAULT
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Value:

false, /* Alternate excitation disabled.*/

lesenseAltExPinIdleDis, /* Alternate excitation pin is disabled in idle. */

false /* Excite only for corresponding channel. */

}

Default configuration for the alternate excitation channel.

LESENSE_ALTEX_CONF_DEFAULT

Value:

lesenseAltExMapACMP,

{
LESENSE_ALTEX_CH_CONF_DEFAULT,
LESENSE_ALTEX_CH_CONF_DEFAULT,
LESENSE_ALTEX_CH_CONF_DEFAULT,
LESENSE_ALTEX_CH_CONF_DEFAULT,
LESENSE_ALTEX_CH_CONF_DEFAULT,
LESENSE_ALTEX_CH_CONF_DEFAULT,
LESENSE_ALTEX_CH_CONF_DEFAULT,
LESENSE_ALTEX_CH_CONF_DEFAULT,
LESENSE_ALTEX_CH_CONF_DEFAULT,
LESENSE_ALTEX_CH_CONF_DEFAULT,
LESENSE_ALTEX_CH_CONF_DEFAULT,
LESENSE_ALTEX_CH_CONF_DEFAULT,
LESENSE_ALTEX_CH_CONF_DEFAULT,
LESENSE_ALTEX_CH_CONF_DEFAULT,
LESENSE_ALTEX_CH_CONF_DEFAULT,
LESENSE_ALTEX_CH_CONF_DEFAULT

/*

# define LESENSE_ALTEX_CONF_DEFAULT

Alternate
Alternate
Alternate
Alternate
Alternate
Alternate
Alternate
Alternate
Alternate
Alternate
Alternate
Alternate
Alternate
Alternate
Alternate
Alternate

excitation
excitation
excitation
excitation
excitation
excitation
excitation
excitation
excitation
excitation
excitation
excitation
excitation
excitation
excitation
excitation

channel
channel
channel
channel
channel
channel
channel
channel
channel
channel
channel
channel
channel
channel
channel
channel

CooO~NOOUA,WNREO

gy
arwWN RO

Default configuration for all the alternate excitation channels.

LESENSE_ST_CONF_DEFAULT

#define LESENSE_ST_CONF_DEFAULT

Value:

{
OxOFU, /* Compare value set to OxOF. */
0x00U, /* All decoder inputs masked. */
ou, /* Next state is state 0. */
lesenseTransActNone, /* No PRS action performed on compare match.
false /* No interrupt triggered on compare match. */

3

Default configuration for the decoder state condition.

LESENSE_DECODER_CONF_DEFAULT

Value:

{ /* chain | Descriptor A

#define LESENSE_DECODER_CONF_DEFAULT

Descriptor B */

*/

i

i

P

e
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false,
false,
false,
false,
false,
false,
false,
false,
false,
false,
false,
false,
false,
false,
false,
false,
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LESENSE_ST_CONF_DEFAULT,
LESENSE_ST_CONF_DEFAULT,
LESENSE_ST_CONF_DEFAULT,
LESENSE_ST_CONF_DEFAULT,
LESENSE_ST_CONF_DEFAULT,
LESENSE_ST_CONF_DEFAULT,
LESENSE_ST_CONF_DEFAULT,
LESENSE_ST_CONF_DEFAULT,
LESENSE_ST_CONF_DEFAULT,
LESENSE_ST_CONF_DEFAULT,
LESENSE_ST_CONF_DEFAULT,
LESENSE_ST_CONF_DEFAULT,
LESENSE_ST_CONF_DEFAULT,
LESENSE_ST_CONF_DEFAULT,
LESENSE_ST_CONF_DEFAULT,
LESENSE_ST_CONF_DEFAULT,

LESENSE_ST_CONF_DEFAULT
LESENSE_ST_CONF_DEFAULT
LESENSE_ST_CONF_DEFAULT
LESENSE_ST_CONF_DEFAULT
LESENSE_ST_CONF_DEFAULT
LESENSE_ST_CONF_DEFAULT
LESENSE_ST_CONF_DEFAULT
LESENSE_ST_CONF_DEFAULT
LESENSE_ST_CONF_DEFAULT
LESENSE_ST_CONF_DEFAULT
LESENSE_ST_CONF_DEFAULT
LESENSE_ST_CONF_DEFAULT
LESENSE_ST_CONF_DEFAULT
LESENSE_ST_CONF_DEFAULT
LESENSE_ST_CONF_DEFAULT
LESENSE_ST_CONF_DEFAULT

Default configuration for all decoder states.

Decoder
Decoder
Decoder
Decoder
Decoder
Decoder
Decoder
Decoder
Decoder
Decoder
Decoder
Decoder
Decoder
Decoder
Decoder
Decoder

state
state
state
state
state
state
state
state
state
state
state
state
state
state
state
state

©CO~NOOUAWNREO

I i A A
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Core control (LESENSE_CTRL/CFG) descriptor structure.

Public Attributes

ode_TypeDef

E

Select scan start mode to control how the scan start is being triggered.

ISE_PRSSE
TypeDe Select PRS source for scan start if scanMode is set to lesensePrsPulse.
pnfSel_TypeDe Select scan configuration register usage strategy.
bool ACMPQ
Set to true to invert ACMPO output
bool ACMP
Set to true to invert ACMP1 output
bool C oIg
Set to true to sample both ACMPs simultaneously.
bool EtoreScanRes
Set to true in order to store SCANRES in the RAM (accessible via RESDATA) after each scan.
bool putOverw
Set to true in order to always make LESENSE write to the result buffer, even if it is full.
NSE_Butrlr pour [rigLevel
dLevel _TypeDef Select trigger conditions for the interrupt and DMA.
okeUp _TypeDef Configure trigger condition for the DMA wakeup from EM2.
NSE_BIasl pl1asiMode
ode_TypeDe Select bias mode
bool debugR

Set to true to keep LESENSE running in the debug mode.

Public Attribute Documentation

scanStart

LESENSE_ScanMode_TypeDef LESENSE_CoreCtriDesc_TypeDef::scanStart

Select scan start mode to control how the scan start is being triggered.

prsSel
| LESENSE_PRSSel_TypeDef LESENSE_CoreCtriDesc_TypeDef::prsSel

Select PRS source for scan start if scanMode is set to lesensePrsPulse.

scanConfSel
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| LESENSE_ScanConfSel_TypeDef LESENSE_CoreCtrIDesc_TypeDef::scanConfSel

Select scan configuration register usage strategy.

invACMPO
| bool LESENSE_CoreCtriDesc_TypeDef::invACMPO

Set to true to invert ACMPO output.

invACMP1
| bool LESENSE_CoreCtrIDesc_TypeDef::invVACMP1

Set to true to invert ACMP1 output.

dualSample
| bool LESENSE_CoreCtrIDesc_TypeDef::dualSample

Set to true to sample both ACMPs simultaneously.

storeScanRes

bool LESENSE_CoreCtriDesc_TypeDef::storeScanRes

Set to true in order to store SCANRES in the RAM (accessible via RESDATA) after each scan.

bufOverWr
| bool LESENSE_CoreCtriDesc_TypeDef::bufOverWr

Set to true in order to always make LESENSE write to the result buffer, even if it is full.

bufTrigLevel

| LESENSE_BufTrigLevel_TypeDef LESENSE_CoreCtriDesc_TypeDef::bufTrigLevel

Select trigger conditions for the interrupt and DMA.

wakeupOnDMA

| LESENSE_DMAWakeUp _TypeDef LESENSE_CoreCtriDesc_TypeDef::wakeupOnDMA
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Configure trigger condition for the DMA wakeup from EM2.
biasMode

| LESENSE_BiasMode_TypeDef LESENSE_CoreCtriDesc_TypeDef::biasMode

Select bias mode.

debugRun
| bool LESENSE_CoreCtrIDesc_TypeDef::debugRun

Set to true to keep LESENSE running in the debug mode.
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LESENSE_TimeCtriDesc_TypeDef

LESENSE timing control descriptor structure.

Public Attributes

uint8_t S D Y
Set number of LFACLK cycles to delay sensor interaction on each channel.

bool 0 A 0

Set to true do delay startup of AUXHFRCO until the system enters excite phase.

Public Attribute Documentation

startDelay
uint8_t LESENSE_TimeCtrIDesc_TypeDef::startDelay
Set number of LFACLK cycles to delay sensor interaction on each channel.
Valid range: 0-3 (2 bit).
delayAuxStartup
bool LESENSE_TimeCtrIlDesc_TypeDef::delayAuxStartup

Set to true do delay startup of AUXHFRCO until the system enters excite phase.

This will reduce the time AUXHFRCO is enabled and reduce power usage.
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LESENSE peripheral control descriptor structure.

Public Attributes

CESENSE_Cont]
pIDACData_TyQ
eDef

CESENSE_Contr
pIDACConv_TyQ
eDef

_con
pIDACOuUt_Typ
De

CESENSE_Conty
pIDACData_Ty(
eDef

CESENSE_Conty
pIDACConv_TyQd
eDef]

CESENSE_Cont]
PIDACOuUt_Typ¢g
Def]

uint8_t

N DACRK

CESENSE_Cont]
PIACMP _TypeD§g
f

CESENSE_Contr
oIACMP_TypeDi

N —warm
pMode_TypeDef

dacChODdtd
Configure DAC channel O data control.

ac onvMo
Configure how LESENSE controls conversion on DAC channel O.

ac UthMo
Configure how LESENSE controls output on DAC channel O.

Configure DAC channel 1 data control.

= v =
O oS

Configure how LESENSE controls conversion on DAC channel 1.

0 O M B

Configure how LESENSE controls output on DAC channel 1.

Configure the prescaling factor for the LESENSE - DAC interface.

Configure the DAC reference to be used.

acmpOMode
Configure how LESENSE controls ACMP 0.

KcmpiMode
Configure how LESENSE controls ACMP 1.

WarmupMode
Configure how LESENSE controls ACMPs and DAC in idle mode.

Public Attribute Documentation

dacChOData
| LESENSE_ControlDACData_TypeDef LESENSE_PerCtriDesc_TypeDef::dacChOData

Configure DAC channel O data control.

dacChOConvMode
| LESENSE_ControlDACConv_TypeDef LESENSE_PerCtrIDesc_TypeDef::dacChOConvMode

Configure how LESENSE controls conversion on DAC channel 0.
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| LESENSE_ControlDACOut_TypeDef LESENSE_PerCtrIDesc_TypeDef::dacChOOutMode

Configure how LESENSE controls output on DAC channel O.

dacChi1Data

| LESENSE_ControlDACData_TypeDef LESENSE_PerCtriDesc_TypeDef::dacChiData

Configure DAC channel 1 data control.

dacChiConvMode
| LESENSE_ControlDACConv_TypeDef LESENSE_PerCtriIDesc_TypeDef::dacChiConvMode

Configure how LESENSE controls conversion on DAC channel 1.

dacChlOutMode
| LESENSE_ControlDACOut_TypeDef LESENSE_PerCtriDesc_TypeDef::dacChiOutMode

Configure how LESENSE controls output on DAC channel 1.

dacPresc

| uint8_t LESENSE_PerCtriDesc_TypeDef::dacPresc
Configure the prescaling factor for the LESENSE - DAC interface.
Valid range: 0-31 (5-bit).

dacRef

LESENSE_DACRef_TypeDef LESENSE_PerCtrIDesc_TypeDef::dacRef

Configure the DAC reference to be used.

Set to [esenseDACRetvdd to use VDD and set to [eSenseDACReTBandGag to use band gap as reference.

acmpOMode

LESENSE_ControlACMP_TypeDef LESENSE_PerCtriDesc_TypeDef::acmpOMode

Configure how LESENSE controls ACMP 0.

acmpiMode
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| LESENSE_ControlACMP_TypeDef LESENSE_PerCtriDesc_TypeDef::acmpiMode

Configure how LESENSE controls ACMP 1.

warmupMode
| LESENSE_WarmupMode_TypeDef LESENSE_PerCtriDesc_TypeDef::warmupMode

Configure how LESENSE controls ACMPs and DAC in idle mode.
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LESENSE decoder control descriptor structure.

Public Attributes

NSE_DecIng
ut_TypeDef

uint32_t

N PR =)
N _PR )
NSE_PRSSE
N PR )

Select input to the LESENSE decoder.

JNItSTate
Initial state of the LESENSE decoder.

:

Set to enable decoder to check the present state in addition to the states defined in TCONF.

INtTMAag
When set, a transition from state x in decoder will set the interrupt flag CHx.

]

Set to enable hysteresis in decoder for suppressing the changes on PRS channel 0.

]

Set to enable hysteresis in decoder for suppressing the changes on PRS channel 1.

]

Set to enable hysteresis in decoder for suppressing the changes on PRS channel 2.

E

Set to enable hysteresis in decoder for suppressing the interrupt requests.

prsCount
Set to enable count mode on decoder PRS channels 0 and 1 to produce outputs which can be used by a PCNT
to count up or down.

prsChsely
Select PRS channel input for bit O of LESENSE decoder.

E

Select PRS channel input for bit 1 of LESENSE decoder.

|

Select PRS channel input for bit 2 of LESENSE decoder.

E

Select PRS channel input for bit 3 of LESENSE decoder.

Public Attribute Documentation

declnput

| LESENSE_Declnput_TypeDef LESENSE_DecCtrIDesc_TypeDef::decinput

Select input to the LESENSE decoder.

initState

| uint32_t LESENSE_DecCtrIDesc_TypeDef::initState

Initial state of the LESENSE decoder.

Copyright © 2026 Silicon Laboratories. All rights reserved.

268/472



LESENSE_DecCtriDesc_TypeDef &= SILICON LABS

chkState

bool LESENSE_DecCtrlDesc_TypeDef::chkState

Set to enable decoder to check the present state in addition to the states defined in TCONF.

intMap
| bool LESENSE_DecCtrIDesc_TypeDef::intMap

When set, a transition from state x in decoder will set the interrupt flag CHx.

hystPRSO
| bool LESENSE_DecCtrIDesc_TypeDef::hystPRSO

Set to enable hysteresis in decoder for suppressing the changes on PRS channel 0.

hystPRS1
| bool LESENSE_DecCtrIDesc_TypeDef::hystPRS1

Set to enable hysteresis in decoder for suppressing the changes on PRS channel 1.

hystPRS2
| bool LESENSE_DecCtrIDesc_TypeDef::hystPRS2

Set to enable hysteresis in decoder for suppressing the changes on PRS channel 2.

hystIRQ
| bool LESENSE_DecCtrIDesc_TypeDef::hystiRQ

Set to enable hysteresis in decoder for suppressing the interrupt requests.

prsCount
| bool LESENSE_DecCtrIDesc_TypeDef::prsCount

Set to enable count mode on decoder PRS channels 0 and 1 to produce outputs which can be used by a PCNT
to count up or down.

prsChSel0
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| LESENSE_PRSSel_TypeDef LESENSE_DecCtriDesc_TypeDef::prsChSel0

Select PRS channel input for bit O of LESENSE decoder.

prsChsSell

| LESENSE_PRSSel_TypeDef LESENSE_DecCtrIDesc_TypeDef::prsChSell

Select PRS channel input for bit 1 of LESENSE decoder.

prsChSel2

| LESENSE_PRSSel_TypeDef LESENSE_DecCtriDesc_TypeDef::prsChSel2

Select PRS channel input for bit 2 of LESENSE decoder.

prsChsel3

| LESENSE_PRSSel_TypeDef LESENSE_DecCtrIDesc_TypeDef::prsChSel3

Select PRS channel input for bit 3 of LESENSE decoder.
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LESENSE module initialization structure.

Public Attributes

ESENSE_Coreq]
trIDesc_TypeD$ LESENSE core configuration parameters.

CESENSE_T1meQ
trIDesc_TypeDi LESENSE timing configuration parameters.

NSE_Per

IDesc_TypeDef LESENSE peripheral configuration parameters.

e
IDesc_TypeDe LESENSE decoder configuration parameters.

Public Attribute Documentation

coreCtrl

LESENSE_CoreCtriDesc_TypeDef LESENSE_Init_TypeDef::coreCtrl

LESENSE core configuration parameters.

timeCtrl
| LESENSE_TimeCtrIDesc_TypeDef LESENSE_Init_TypeDef::timeCtrl

LESENSE timing configuration parameters.

perCtrl
| LESENSE_PerCtriDesc_TypeDef LESENSE_Init_TypeDef::perCtrl

LESENSE peripheral configuration parameters.

decCtrl
| LESENSE_DecCtrIDesc_TypeDef LESENSE_Init_TypeDef::decCtrl

LESENSE decoder configuration parameters.
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LESENSE_ChDesc_TypeDef

Channel descriptor structure.

Public Attributes

bool

bool

bool

N — PN
XxMode_TypeDef]

CESENSE_CHhPINn
dIeMode_TypeI?
e

bool

bool

N\ oreg

ample_TypeDéef]

7
h Al

]
h Al

uint8_t

uint8_t

uint16_t

uint16_t

CESENSE_ChSQ
MmpleMode_Type
Def

N — NtV
ode_TypeDef]

uint16_t

|

Set to enable scan channel CHx.

:

Set to enable CHx pin.

:

Enable/disable channel interrupts after configuring all the sensor channel parameters.

» NV =
oS

Configure channel pin mode for the excitation phase of the scan sequence.

V] =
P O aqg

Configure channel pin idle setup in LESENSE idle phase.

E

Set to use adlternate excite pin for excitation.

U

Set to enable result from this channel being shifted into the decoder register.

:

Set to invert result bit stored in the SCANRES register.

U

Set to store counter value in the RAM (accessible via RESDATA) and make the comparison result available in
the SCANRES register.

4]

[

elect clock used for the excitation timing.

o K]

Select clock used for the sample delay timing.

U

Configure the excitation time.

SampleDelay
Configure the sample delay.

edasbelay
Configure the measure delay.
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LESENSE_ChCQ compModg
mPMOde-TYPeeE Select the mode for counter comparison.

Public Attribute Documentation

enaScanCh

bool LESENSE_ChDesc_TypeDef::enaScanCh

Set to enable scan channel CHx.

enaPin

bool LESENSE_ChDesc_TypeDef::enaPin

Set to enable CHx pin.

enaint

bool LESENSE_ChDesc_TypeDef::enaint

Enable/disable channel interrupts after configuring all the sensor channel parameters.

chPinExMode

LESENSE_ChPinExMode_TypeDef LESENSE_ChDesc_TypeDef::chPinExMode

Configure channel pin mode for the excitation phase of the scan sequence.

Note: OPAOUT is only available on channels 2, 3, 4, and 5.

chPinldleMode

LESENSE_ChPinldleMode_TypeDef LESENSE_ChDesc_TypeDef::chPinldleMode

Configure channel pin idle setup in LESENSE idle phase.

useAltEx

bool LESENSE_ChDesc_TypeDef::useAltEx

Set to use alternate excite pin for excitation.

shiftRes

bool LESENSE_ChDesc_TypeDef::shiftRes
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Set to enable result from this channel being shifted into the decoder register.
invRes

| bool LESENSE_ChDesc_TypeDef::invRes

Set to invert result bit stored in the SCANRES register.

storeCntRes

LESENSE_StoreSample_TypeDef LESENSE_ChDesc_TypeDef::storeCntRes

Set to store counter value in the RAM (accessible via RESDATA) and make the comparison result available in
the SCANRES register.

exClk

LESENSE_ChCIk_TypeDef LESENSE_ChDesc_TypeDef::exClk

Select clock used for the excitation timing.

sampleClk

LESENSE_ChCIk_TypeDef LESENSE_ChDesc_TypeDef::sampleClk

Select clock used for the sample delay timing.

exTime

uint8_t LESENSE_ChDesc_TypeDef::exTime

Configure the excitation time.

Excitation will last exTime+1 excitation clock cycles. Valid range: 0-63 (6 bits).
sampleDelay

uint8_t LESENSE_ChDesc_TypeDef::sampleDelay

Configure the sample delay.

Sampling will occur after sampleDelay+1 sample clock cycles. Valid range: 0-127 (7 bits) or 0-255 (8 bits)
depending on device.

measDelay
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uint16_t LESENSE_ChDesc_TypeDef::measDelay

Configure the measure delay.

Sensor measuring is delayed for measDelay excitation clock cycles. Valid range: 0-127 (7 bits) or 0-1023 (10
bits) depending on device.

acmpThres
uint16_t LESENSE_ChDesc_TypeDef::acmpThres

Configure the ACMP threshold or the DAC data.

If perCtrl.dacChOData or perCtrl.dacChiData is set to [ESenseDACIiDatg, acmpThres defines the 12-bit DAC
data in the corresponding data register of DAC interface (DACn_CHODATA and DACn_CH1DATA). In this case,
the valid range is: 0-4095 (12 bits). If perCtrl.dacChOData or perCtrl.dacChiData is set to lesenseACMPThres,
acmpThres defines the 6-bit vdd scaling factor of ACMP negative input (VDDLEVEL in ACMP _INPUTSEL
register). In this case, the valid range is: 0-63 (6 bits).

sampleMode

LESENSE_ChSampleMode_TypeDef LESENSE_ChDesc_TypeDef::sampleMode

Select if the ACMP output, the ADC output or the counter output should be used in comparison.

intMode

| LESENSE_ChIntMode_TypeDef LESENSE_ChDesc_TypeDef::intMode

Configure the interrupt generation mode for the CHx interrupt flag.

cntThres

uint16_t LESENSE_ChDesc_TypeDef::cntThres

Configure the decision threshold for the sensor data comparison.

Valid range: 0-65535 (16 bits).

compMode
LESENSE_ChCompMode_TypeDef LESENSE_ChDesc_TypeDef::compMode

Select the mode for counter comparison.
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LESENSE_ChAIl_TypeDef

Configuration structure for all the scan channels.

Public Attributes

o
c_TypeDef Channel descriptor for all the LESENSE channels.

Public Attribute Documentation
Ch

| LESENSE_ChDesc_TypeDef LESENSE_ChAIl_TypeDef::Ch[LESENSE_NUM_CHANNELS]

Channel descriptor for all the LESENSE channels.

Copyright © 2026 Silicon Laboratories. All rights reserved. 2761472



LESENSE_AItExDesc_TypeDef &= SILICON LABS

LESENSE_AItExDesc_TypeDef

Alternate excitation descriptor structure.

Public Attributes

bool enaplep
Configure alternate excitation pins.
SE_ATEERP
nidle_TypeDe Configure idle phase setup of alternate excitation pins.
bool

Configure how to control external alternate excitation pins.

Public Attribute Documentation

enablePin
bool LESENSE_AItExDesc_TypeDef::enablePin

Configure alternate excitation pins.

If set, the corresponding alternate excitation pin/signal is enabled.

idleConf
LESENSE_AItExPinldle_TypeDef LESENSE_AItExDesc_TypeDef::idleConf

Configure idle phase setup of alternate excitation pins.

The idleConf parameter is not valid when altExMap==lesenseAltExXMapACMP.

alwaysEx
bool LESENSE_AItExDesc_TypeDef::alwaysEx

Configure how to control external alternate excitation pins.

Only applies if altExMap has been set to lesenseAltExXMapALTEX. If true, excitation happens on the
corresponding alternate excitation pin during excitation periods of all the enabled channels. If false,
excitation happens on the corresponding alternate excitation pin ONLY during excitation period of the
corresponding channel. The alwaysEx parameter is not valid when altExMap==lesenseAltExXMapACMP.
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LESENSE_ConfAltEx_TypeDef

Configuration structure for the alternate excitation.

Public Attributes

NSE_AREXY  [GITEXMAD
ap_TypeDe Select alternate excitation mapping.

esc_TypeDef Alternate excitation channel descriptors.

Public Attribute Documentation

altExMap

LESENSE_AItExMap_TypeDef LESENSE_ConfAltEx_TypeDef::altExMap

Select alternate excitation mapping.

AltEx
| LESENSE_AItExDesc_TypeDef LESENSE_ConfAItEx_TypeDef::AltEx[16]

Alternate excitation channel descriptors.

When altExMap==lesenseAltEXMapALTEX, only the 8 first descriptors are used. In this mode they describe the
configuration of LES_ALTEXO-7 pins. When altExMap==lesenseAltExXMapACMP, all 16 descriptors are used. In this
mode they describe the configuration of the 16 possible ACMPO-1 excitation channels. Please refer to the user
manual for a complete mapping of routing. NOTE: Some parameters in the descriptors are not valid when
altExMap==lesenseAltExXMapACMP. Refer to the definition of the [ESENSE_AITEXDesc_lypeDeif structure for
details regarding which parameters are valid.
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LESENSE_DecStCond_TypeDef

Decoder state condition descriptor structure.

Public Attributes

uint8_t
Configure compare value.

uints_t

Configure compare mask.

uint8_t
Configure index of state to be entered if the sensor state equals to compVal.

NSE_STITaT]  BTSACY

sAct_TypeDef Configure which PRS action to perform when the sensor state equals to compVval.

bool  [Eeting
If enabled, interrupt flag is set when sensor state equals to compVal.

Public Attribute Documentation

compVal

uint8_t LESENSE_DecStCond_TypeDef::compVal

Configure compare value.

State transition is triggered when the sensor state equals to this value. Valid range: 0-15 (4 bits).
compMask

uint8_t LESENSE_DecStCond_TypeDef::compMask

Configure compare mask.

Set bit X to exclude sensor X from evaluation. Note: decoder can handle sensor inputs from up to 4 sensors;
therefore, this mask is 4 bit long.

nextState
uint8_t LESENSE_DecStCond_TypeDef::nextState

Configure index of state to be entered if the sensor state equals to compVval.

Valid range: 0-15 (4 bits).

prsAct

LESENSE_StTransAct_TypeDef LESENSE_DecStCond_TypeDef::prsAct
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Configure which PRS action to perform when the sensor state equals to compVval.

setint
bool LESENSE_DecStCond_TypeDef::setint

If enabled, interrupt flag is set when sensor state equals to compVval.
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LESENSE_DecStDesc_TypeDef

Decoder state x configuration structure.

Public Attributes

bool chainDesg
If enabled, the state descriptor pair in next location will also be evaluated.

S
Cond_TypeDeff  stqte condition descriptor A (high level descriptor of LESENSE_STx_DECCONFA).
e
Cond_TypeDef] State condition descriptor B (high level descriptor of LESENSE_STx_DECCONFB).

Public Attribute Documentation

chainDesc

bool LESENSE_DecStDesc_TypeDef::chainDesc

If enabled, the state descriptor pair in next location will also be evaluated.

confA

LESENSE_DecStCond_TypeDef LESENSE_DecStDesc_TypeDef::confA

State condition descriptor A (high level descriptor of LESENSE_STx_DECCONFA).

confB

LESENSE_DecStCond_TypeDef LESENSE_DecStDesc_TypeDef::confB

State condition descriptor B (high level descriptor of LESENSE_STx_DECCONFB).
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LESENSE_DecStAll_TypeDef

Configuration structure for decoder.

Public Attributes

—DecSq
Desc_TypeDe Descriptor of the 16 or 32 decoder states depending on the device.

Public Attribute Documentation
St

| LESENSE_DecStDesc_TypeDef LESENSE_DecStAll_TypeDef::St[LESENSE_NUM_DECODER_STATES]

Descriptor of the 16 or 32 decoder states depending on the device.
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LETIMER - Low Energy Timer

LETIMER - Low Energy Timer

Low Energy Timer (LETIMER) Peripheral API.

This module contains functions to control the LETIMER peripheral of Silicon Labs 32-bit MCUs and SoCs. The
LETIMER is a down-counter that can keep track of time and output configurable waveforms.

Modules

CETIMER_Tnit_TypeDeq

Enumerations

enum EETTMER_RepedtMode IypeDeII{

letimerRepeatFree = _LETIMER_CTRL_REPMODE_FREE
letimerRepeatOneshot = _LETIMER_CTRL_REPMODE_ONESHOT
letimerRepeatBuffered = _LETIMER_CTRL_REPMODE_BUFFERED
letimerRepeatDouble = _LETIMER_CTRL_REPMODE_DOUBLE

}

Repeat mode.

enum  [ETMMER_UFOA_TypeDeq {

letimerUFOANone = _LETIMER_CTRL_UFOAO_NONE
letimerUFOAToggle = _LETIMER_CTRL_UFOAO_TOGGLE
letimerUFOAPulse = _LETIMER_CTRL_UFOAO_PULSE
letimerUFOAPwm = _LETIMER_CTRL_UFOAO_PWM

Underflow action on output.

Functions

uint32_t  [ETIMER_CompareGet(LETIMER_TypeDef *letimer, unsigned int comp)
Get the LETIMER compare register value.

void [ETIMER_CompareSeq(LETIMER_TypeDef *letimer, unsigned int comp, uint32_t value)
Set the LETIMER compare register value.

uint32_t  [EIMMER_CounterGeq(LETIMER_TypeDef *letimer)
Get LETIMER counter value.

void [ETTMER_CounterSel(LETIMER _TypeDef *letimer, uint32_t value)
Set LETIMER counter value.

void [ETIMER_Enablg(LETIMER _TypeDef *letimer, bool enable)
Start/stop LETIMER.

void [ETIMER_FreezeEnablg(LETIMER_TypeDef *letimer, bool enable)

LETIMER register synchronization freeze control.

void [ETTMER_Tnif(LETIMER _TypeDef *letimer, const LETIMER_Init_TypeDef *init)
Initialize LETIMER.

void [ETIMER_IntClean(LETIMER_TypeDef *letimer, uint32_t flags)
Clear one or more pending LETIMER interrupts.
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void [ETIMER_TntDisablg(LETIMER _TypeDef *letimer, uint32_t flags)

Disable one or more LETIMER interrupts.

void LETIMER_TNtENAablg(LETIMER _TypeDef *letimer, uint32_t flags)

Enable one or more LETIMER interrupts.

uint32_t [ETIMER_INtGel(LETIMER_TypeDef *letimer)
Get pending LETIMER interrupt flags.

uint32_t  [ETIMER_IntGetkEnabled(LETIMER_TypeDef *letimer)
Get enabled and pending LETIMER interrupt flags.

void [ETTMER_TNTSeq(LETIMER _TypeDef *letimer, uint32_t flags)
Set one or more pending LETIMER interrupts from SW.

uint32_t  [ETTMER_RepedtGeq(LETIMER_TypeDef *letimer, unsigned int rep)
Get the LETIMER repeat register value.

void [ETIMER_RepeatSef(LETIMER _TypeDef *letimer, unsigned int rep, uint32_t value)
Set the LETIMER repeat counter register value.

void [ETIMER_REeseq(LETIMER _TypeDef *letimer)

Reset LETIMER to the same state that it was in after a hardware reset.

void [ETIMER_SyncWarg(LETIMER_TypeDef *letimer)

Wait for the LETIMER to complete all synchronization of register changes and commands.

void EETIMER_TopSel(LETIMER_TypeDef *letimer, uint32_t value)
Set the LETIMER top value.

uint32_t [ETTMER_TopGed(LETIMER _TypeDef *letimer)
Get the current LETIMER top value.

Macros

#define CETTMER_INIT_DEFAULT] undefined

Default configuration for LETIMER initialization structure.

Enumeration Documentation

LETIMER_RepeatMode_TypeDef
LETIMER _RepeatMode_TypeDef

Repeat mode.

Enumerator
letimerRepeatFree Count until stopped by SW.

letimerRepeatOneshot count REPO times.

letimerRepeatBuffered count REPO times, if REP1 has been written to, it is loaded into REPO when REPO is
about to be decremented to O.

letimerRepeatDouble  Run as long as both REPO and REP1 are not O.

LETIMER_UFOA _TypeDef
LETIMER_UFOA _TypeDef

Underflow action on output.
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Enumerator
letimerUFOANone No output action.
letimerUFOAToggle Toggle output when counter underflows.
letimerUFOAPulse Hold output one LETIMER clock cycle when counter underflows.
letimerUFOAPwmM Set output idle when counter underflows, and active when matching COMP1.

Function Documentation

LETIMER_CompareGet
uint32_t LETIMER_CompareGet (LETIMER_TypeDef * letimer, unsigned int comp)

Get the LETIMER compare register value.

Parameters
Type Direction @ Argument Name  Description
LETIMER_ TypeDef *  [in] letimer A pointer to the LETIMER peripheral register block.
unsigned int [in] comp A compare register to get, either 0 or 1.

Returns

- A compare register value, O if invalid register selected.

LETIMER_CompareSet

void LETIMER_CompareSet (LETIMER_TypeDef * letimer, unsigned int comp, uint32_t value)

Set the LETIMER compare register value.

Parameters
Type Direction Argument Name  Description
LETIMER_ TypeDef *  [in] letimer A pointer to the LETIMER peripheral register block.
unsigned int [in] comp A compare register to set, either 0 or 1.
uint32_t [in] value An initialization value (<= OxO000ffff).
Note

- The setting of a compare register requires synchronization into the low frequency domain. If the same register
is modified before a previous update has completed, this function will stall until the previous synchronization
has completed. This only applies to the Gecko Family. See comments in the LETIMER_Sync() internal function
call.

LETIMER_CounterGet

uint32_t LETIMER_CounterGet (LETIMER_TypeDef * letimer)

Get LETIMER counter value.

Parameters
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Type Direction = Argument Name Description
LETIMER_TypeDef *  [in] letimer Pointer to the LETIMER peripheral register block.
Returns

« Current LETIMER counter value.

LETIMER_CounterSet

void LETIMER_CounterSet (LETIMER_TypeDef * letimer, uint32_t value)

Set LETIMER counter value.

Parameters
Type Direction = Argument Name Description
LETIMER _TypeDef * [in] letimer Pointer to the LETIMER peripheral register block.
uint32_t [in] value New counter value.

LETIMER_Enable
void LETIMER _Enable (LETIMER_TypeDef * letimer, bool enable)

Start/stop LETIMER.

Parameters
Type Direction = Argument Name  Description
LETIMER _TypeDef *  [in] letimer A pointer to the LETIMER peripheral register block.
bool [in] enable True to enable counting, false to disable.

Note

- The enabling/disabling of the LETIMER modifies the LETIMER CMD register which requires synchronization into
the low-frequency domain. If this register is modified before a previous update to the same register has
completed, this function will stall until the previous synchronization has completed. This only applies to the
Gecko Family. See comments in the LETIMER_Sync() internal function call.

LETIMER_FreezeEnable
void LETIMER _FreezeEnable (LETIMER_TypeDef * letimer, bool enable)

LETIMER register synchronization freeze control.

Parameters
Type Direction Argument Name  Description
LETIMER_TypeDef *  [in] letimer A pointer to the LETIMER peripheral register block.
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Type Direction ﬁgg#?ent Description
bool [in] enable
. True - enable freeze, modified registers are not propagated to the LF
domain
- False - disables freeze, modified registers are propagated to the LF
domain

Some LETIMER registers require synchronization into the low-frequency (LF) domain. The freeze feature allows
for several such registers to be modified before passing them to the LF domain simultaneously (which takes
place when the freeze mode is disabled).

Note

« When enabling freeze mode, this function will wait for all current ongoing LETIMER synchronization to the LF
domain to complete (Normally synchronization will not be in progress.) However, for this reason, when using
freeze mode, modifications of registers requiring the LF synchronization should be done within one freeze
enable/disable block to avoid unecessary stalling.

LETIMER_Init

void LETIMER_Init (LETIMER_TypeDef * letimer, const EETIMER_INIt_TypeDeq * init)

Initialize LETIMER.

Parameters
: ; Argument S
Type Direction Name Description
LETIMER _TypeDef * [in] letimer A pointer to the LETIMER peripheral register block.
const [ETMER_TnTt_TypeDeq  [in] init A pointer to the LETIMER initialization structure.

Note that the compare/repeat values must be set separately with EETIMER_Compareset(] and
[ETTMER_Repeatset(]. That should probably be done prior using this function if configuring the LETIMER to
start when initialization is complete.

Note

- The initialization of the LETIMER modifies the LETIMER CTRL/CMD registers which require synchronization into
the low-frequency domain. If any of those registers are modified before a previous update to the same
register has completed, this function will stall until the previous synchronization has completed. This only
applies to the Gecko Family. See comments in the LETIMER_Sync() internal function call.

LETIMER_IntClear

void LETIMER_IntClear (LETIMER_TypeDef * letimer, uint32_t flags)

Clear one or more pending LETIMER interrupts.

Parameters
Type Direction = Argument Name Description
LETIMER _TypeDef * [in] letimer Pointer to LETIMER peripheral register block.
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Type Direction ﬁgggrl‘.lgnent Description
uint32_t [in] flags Pending LETIMER interrupt source to clear. Use a bitwise logic OR

combination of valid interrupt flags for the LETIMER module
(LETIMER_IF_nnn).

LETIMER_IntDisable
void LETIMER_IntDisable (LETIMER_TypeDef * letimer, uint32_t flags)

Disable one or more LETIMER interrupts.

Parameters
Type Direction ﬁggr:‘,l(ranent Description
LETIMER_TypeDef [in] letimer Pointer to LETIMER peripheral register block.
uint32_t [in] flags LETIMER interrupt sources to disable. Use a bitwise logic OR

combination of valid interrupt flags for the LETIMER module
(LETIMER_IF_nnn).

LETIMER_IntEnable

void LETIMER_IntEnable (LETIMER_TypeDef * letimer, uint32_t flags)

Enable one or more LETIMER interrupts.

Parameters
T : : Argument .
ype Direction Nome Description
LETIMER_TypeDef [in] letimer Pointer to the LETIMER peripheral register block.
uint32_t [in] flags LETIMER interrupt sources to enable. Use a bitwise logic OR
combination of valid interrupt flags for the LETIMER module
(LETIMER_IF_nnn).
Note

- Depending on the use, a pending interrupt may already be set prior to enabling the interrupt. To ignore a
pending interrupt, consider using CETIMER_IntClear(] prior to enabling the interrupt.

LETIMER_IntGet

uint32_t LETIMER_IntGet (LETIMER_TypeDef * letimer)

Get pending LETIMER interrupt flags.

Parameters

Type Direction Argument Name Description

LETIMER_TypeDef * [in] letimer Pointer to LETIMER peripheral register block.
Note
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Event bits are not cleared by the use of this function.
Returns

- LETIMER interrupt sources pending. A bitwise logic OR combination of valid interrupt flags for the LETIMER
module (LETIMER_IF_nnn).

LETIMER_IntGetEnabled
uint32_t LETIMER_IntGetEnabled (LETIMER_TypeDef * letimer)

Get enabled and pending LETIMER interrupt flags.

Parameters
Type Direction  Argument Name Description
LETIMER_TypeDef * [in] letimer Pointer to LETIMER peripheral register block.

Useful for handling more interrupt sources in the same interrupt handler.
Note

. Event bits are not cleared by the use of this function.

Returns

« Pending and enabled LETIMER interrupt sources. Return value is the bitwise AND combination of
o the OR combination of enabled interrupt sources in LETIMER_IEN_nnn register (LETIMER_IEN_nnn) and
o the OR combination of valid interrupt flags of the LETIMER module (LETIMER_IF_nnn).

LETIMER_IntSet

void LETIMER_IntSet (LETIMER_TypeDef * letimer, uint32_t flags)

Set one or more pending LETIMER interrupts from SW.

Parameters
Type Direction ﬁ;gnt].lglent Description
LETIMER_TypeDef [in] letimer Pointer to LETIMER peripheral register block.
uint32_t [in] flags LETIMER interrupt sources to set to pending. Use a bitwise logic OR

combination of valid interrupt flags for the LETIMER module
(LETIMER_IF_nnn).

LETIMER_RepeatGet
uint32_t LETIMER_RepeatGet (LETIMER_TypeDef * letimer, unsigned int rep)

Get the LETIMER repeat register value.

Parameters
Type Direction Argument Name  Description
LETIMER_TypeDef *  [in] letimer A pointer to the LETIMER peripheral register block.
unsigned int [in] rep Repeat register to get, either O or 1.

Copyright © 2026 Silicon Laboratories. All rights reserved. 289/472



LETIMER - Low Energy Timer &= SILICON LABS

Returns

« Repeat register value, 0 if invalid register selected.

LETIMER_RepeatSet
void LETIMER_RepeatSet (LETIMER_TypeDef * letimer, unsigned int rep, uint32_t value)

Set the LETIMER repeat counter register value.

Parameters
Type Direction Argument Name  Description
LETIMER_ TypeDef *  [in] letimer A pointer to the LETIMER peripheral register block.
unsigned int [in] rep Repeat counter register to set, either 0 or 1.
uint32_t [in] value An initialization value (<= 0x0000ffff).

Note

« The setting of a repeat counter register requires synchronization into the low-frequency domain. If the same
register is modified before a previous update has completed, this function will stall until the previous
synchronization has completed. This only applies to the Gecko Family. See comments in the LETIMER_Sync()
internal function call.

LETIMER_Reset

void LETIMER _Reset (LETIMER_TypeDef * letimer)

Reset LETIMER to the same state that it was in after a hardware reset.

Parameters

Type Direction Argument Name  Description

LETIMER_TypeDef *  [in] letimer A pointer to the LETIMER peripheral register block.
Note

. The ROUTE register is NOT reset by this function to allow for a centralized setup of this feature.

LETIMER_SyncWait
void LETIMER_SyncWait (LETIMER_TypeDef * letimer)

Wait for the LETIMER to complete all synchronization of register changes and commands.

Parameters
Type Direction Argument Name  Description
LETIMER_TypeDef *  [in] letimer A pointer to the LETIMER peripheral register block.

LETIMER_TopSet

void LETIMER _TopSet (LETIMER_TypeDef * letimer, uint32_t value)
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Set the LETIMER top value.

Parameters
: . Argument -
Type Direction Nome Description
LETIMER_TypeDef [in] letimer A pointer to the LETIMER peripheral register block.
uint32_t [in] value The top value. This can be a 16 bit value on series-0 and series-1
devices and a 24 bit value on series-2 devices.
Note

« The LETIMER is a down-counter, so when the counter reaches 0 then the top value will be loaded into the
counter. This function can be used to set the top value.

If the LETIMER is not already configured to use a top value then this function will enable that functionality for
the user.

LETIMER_TopGet
uint32_t LETIMER_TopGet (LETIMER_TypeDef * letimer)

Get the current LETIMER top value.

Parameters

Type Direction = Argument Name  Description

LETIMER_TypeDef *  [in] letimer A pointer to the LETIMER peripheral register block.
Returns

« The top value. This will be a 16 bit value on series-0 and series-1 devices and a 24 bit value on series-2 devices.

Macro Definition Documentation

LETIMER_INIT _DEFAULT

#define LETIMER_INIT _DEFAULT

Value:

{ \
true, /* Enable timer when initialization completes. */ \
false, /* Stop counter during debug halt. */ \
false, /* Do not start counting on RTC COMPO match. */ \
false, /* Do not start counting on RTC COMP1 match. */ \
false, /* Do not load COMP® into CNT on underflow. */ \
false, /* Do not load COMP1 into COMPO® when REP® reaches 0. */ \
0, /* Idle value 0 for output 0. */ \
o, /* Idle value 0 for output 1. */ \
letimerUFOANone, /* No action on underflow on output 0. */ \
letimerUFOANoNe, /* No action on underflow on output 1. */ \
letimerRepeatFree, /* Count until stopped by Sw. */ \
[c] /* Use default top Value. */ \

}

Default configuration for LETIMER initialization structure.
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LETIMER initialization structure.

Public Attributes

bool
bool
bool

bool

uint8_t

uint8_t

TER UFOA
N 1
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n 4

ER _Repeat
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uint32_t

Start counting when initialization completes.

Counter shall keep running during debug halt.

3
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Start counting on RTC COMPO match.

Start counting on RTC COMP1 match.

E
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Load COMPO register into CNT when counter underflows.
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Public Attribute Documentation

enable

bool LETIMER_Init_TypeDef::enable

Start counting when initialization completes.

debugRun

| bool LETIMER_Init_TypeDef::debugRun

Counter shall keep running during debug halt.

rtcCompOEnable
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| bool LETIMER_Init_TypeDef::rtcCompOEnable

Start counting on RTC COMPO match.

rtcCompiEnable

| bool LETIMER_Init_TypeDef::rtcCompiEnable

Start counting on RTC COMP1 match.

compOTop

bool LETIMER_Init_TypeDef::compOTop

Load COMPO register into CNT when counter underflows.

bufTop

| bool LETIMER_Init_TypeDef::bufTop

Load COMP1into COMPO when REPO reaches 0.

outOPol

uint8_t LETIMER_Init_TypeDef::outOPol

Idle value for output O.

outiPol

uint8_t LETIMER_Init_TypeDef::outiPol

Idle value for output 1.

ufoaO

LETIMER_UFOA _TypeDef LETIMER_Init_TypeDef::ufoa0

Underflow output O action.

ufoa1

LETIMER_UFOA _TypeDef LETIMER_Init_TypeDef::ufoat
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Underflow output 1 action.

repMode
| LETIMER _RepeatMode_TypeDef LETIMER_Init_TypeDef::repMode

Repeat mode.

topvalue
| uint32_t LETIMER_Init_TypeDef::topValue

Top value.

Counter wraps when top value matches counter value is reached.
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LEUART - Low Energy UART

Low Energy Universal Asynchronous Receiver/Transmitter (LEUART) Peripheral API.

This module contains functions to control the LEUART peripheral of Silicon Labs 32-bit MCUs and SoCs. The
LEUART module provides the full UART communication using a low frequency 32.768 kHz clock and has special

features for communication without the CPU intervention.

Modules

EEUART _Init_TypeDeT

Enumerations

enum

enum

enum

enum

Functions

uint32_t
uint32_t
void

void

[EUART _Databits_TypeDet {

leuartDatabits8 = LEUART_CTRL_DATABITS_EIGHT
leuartDatabits9 = LEUART_CTRL_DATABITS_NINE

}

Data bit selection.

[CEUART _Enable_TypeDeq {

leuartDisable = 0x0

leuartEnableRx = LEUART_CMD_RXEN

leuartEnableTx = LEUART_CMD_TXEN

leuartEnable = (LEUART_CMD_RXEN | LEUART_CMD_TXEN)

}

Enable selection.

[EUART _Parity_TypeDeq {

leuartNoParity = LEUART_CTRL_PARITY_NONE
leuartEvenParity = LEUART _CTRL_PARITY_EVEN
leuartOddParity = LEUART_CTRL_PARITY_ODD

}

Parity selection.

[EUART _Stopbits_TypeDet {

leuartStopbits1 = LEUART_CTRL_STOPBITS_ONE
leuartStopbits2 = LEUART_CTRL_STOPBITS_TWO

}

Stop bits selection.

[EUART _Baudratecald(uint32_t refFreq, uint32_t clkdiv)

Calculate the baudrate for the LEUART given reference frequency and clock division.

[CEUART _BaudrateGeq(LEUART _TypeDef *leuart)
Get the current baudrate for LEUART.

[EUART _BaudrateSey(LEUART _TypeDef *leuart, uint32_t refFreq, uint32_t baudrate)
Configure the baudrate (or as close as possible to a specified baudrate).

[EUART _Enablg(LEUART _TypeDef *leuart, LEUART _Enable_TypeDef enable)
Enable/disable the LEUART receiver and/or transmitter.
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void

void

void

void

void

void

void

uint32_t

uint32_t

void

uint32_t

void

uint8_t

uint16_t

void

void

uint8_t

uint16_t

Macros

#define

[EUART FreezeEndblg(LEUART _TypeDef *leuart, bool enable)

LEUART register synchronization freeze control.

LEUART _Ini(LEUART _TypeDef *leuart, LEUART _Init_TypeDef const *init)

Initialize LEUART.

[EUART _TXDmaInEMZEnablg(LEUART _TypeDef *leuart, bool enable)

Enables handling of LEUART TX by DMA in EM2.

[EUART _RXDmMAMEMZEnAblg(LEUART _TypeDef *leuart, bool enable)

Enables handling of LEUART RX by DMA in EM2.

[EUART _IntClean(LEUART _TypeDef *leuart, uint32_t flags)

Clear one or more pending LEUART interrupts.

[EUART _IntDisabld(LEUART _TypeDef *leuart, uint32_t flags)

Disable one or more LEUART interrupts.

[EUART _IntEnablg(LEUART _TypeDef *leuart, uint32_t flags)

Enable one or more LEUART interrupts.

[EUART _INtGe((LEUART _TypeDef *leuart)
Get pending LEUART interrupt flags.

[EUART IntGetEnabled(LEUART _TypeDef *leuart)
Get enabled and pending LEUART interrupt flags.

[EUART _IntSef(LEVUART _TypeDef *leuart, uint32_t flags)
Set one or more pending LEUART interrupts from SW.

[EUART _StatusGel(LEUART _TypeDef *leuart)
Get LEUART STATUS register.

[EUART _Resel(LEUART _TypeDef *leuart)
Reset LEUART to the same state that it was in after a hardware reset.

CEUART _RA(LEUART _TypeDef *leuart)

Receive one 8 bit frame, (or part of 9 bit frame).

[EUART _RXEX{(LEUART _TypeDef *leuart)
Receive one 8-9 bit frame with extended information.

[EUART _TH(LEUART _TypeDef *leuart, uint8_t data)

Transmit one frame.

[EUART _TXExY(LEUART _TypeDef *leuart, uint16_t data)

Transmit one 8-9 bit frame with extended control.

[EUART _RxDataGeq(LEUART _TypeDef *leuart)

Receive one 8 bit frame, (or part of a 9 bit frame).

[EUART _RXDataXGel(LEUART _TypeDef *leuart)

Receive one 8-9 bit frame, with extended information.

[EUART _INIT_DEFAUL] undefined

Default configuration for LEUART initialization structure.

Enumeration Documentation

LEUART _Databits_TypeDef
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LEUART _Databits_TypeDef

Data bit selection.

Enumerator
leuartDatabits8 8 data bits.
leuartDatabits9 9 data bits.

LEUART _Enable_TypeDef
LEUART _Enable_TypeDef
Enable selection.

Enumerator
leuartDisable Disable both receiver and transmitter.
leuartEnableRx Enable receiver only, transmitter disabled.
leuartEnableTx Enable transmitter only, receiver disabled.
leuartEnable Enable both receiver and transmitter.

LEUART _Parity _TypeDef
LEUART _Parity_TypeDef
Parity selection.

Enumerator
leuartNoParity No parity.
leuartEvenParity Even parity.
leuartOddParity Odd parity.

LEUART _Stopbits_TypeDef
LEUART _Stopbits_TypeDef
Stop bits selection.

Enumerator
leuartStopbits1 1 stop bits.
leuartStopbits2 2 stop bits.

Function Documentation

LEUART _BaudrateCalc
uint32_t LEUART _BaudrateCalc (uint32_t refFreq, uint32_t clkdiv)

Calculate the baudrate for the LEUART given reference frequency and clock division.
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Parameters
Type Direction Argument Name Description
uint32_t [in] refFreq The LEUART peripheral frequency used.
uint32_t [in] clkdiv The clock division factor to be used.

This function returns the baudrate that a LEUART module will use if configured with the given frequency and
clock divisor. Notice that this function will not use the hardware configuration. It can be used to determine if
a given configuration is sufficiently accurate for the application.

Returns

- A baudrate with given settings.

LEUART _BaudrateGet

uint32_t LEUART _BaudrateGet (LEUART _TypeDef * leuart)

Get the current baudrate for LEUART.

Parameters
Type Direction = Argument Nome  Description
LEUART _TypeDef *  [in] leuart A pointer to the LEUART peripheral register block.

This function returns the actual baudrate (not considering the oscillator inaccuracies) used by the LEUART
peripheral.

Returns
« The current baudrate.
LEUART _BaudrateSet
void LEUART _BaudrateSet (LEUART _TypeDef * leuart, uint32_t refFreq, uint32_t baudrate)

Configure the baudrate (or as close as possible to a specified baudrate).

Parameters
; ; Argument P
Type Direction Name Description
LEUART_TypeDef [in] leuart A pointer to the LEUART peripheral register block.
uint32_t [in] refFfreq  The LEUART reference clock frequency in Hz that will be used. If set
to O, the currently configured reference clock is assumed.
uint32_t [in] baudrate A paudrate to try to achieve for LEUART.
Note

. The baudrate setting requires synchronization into the low-frequency domain. If the same register is modified
before a previous update has completed, this function will stall until the previous synchronization has
completed.

LEUART _Enable

void LEUART _Enable (LEUART _TypeDef * leuart, CEUART _Enable_TypeDei] enable)
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Enable/disable the LEUART receiver and/or transmitter.

Parameters

Type Direction Argument Name Description

LEUART _TypeDef * [in] leuart A pointer to the LEUART peripheral register block.
EEUART Encble_TypeDe]  [in] enable Select status for receiver/transmitter.

Notice that this function does not do any configuration. Enabling should normally be done after the
initialization is done (if not enabled as part of initialization).

Note

« Enabling/disabling requires synchronization into the low-frequency domain. If the same register is modified
before a previous update has completed, this function will stall until the previous synchronization has
completed.

LEUART _FreezeEnable

void LEUART _FreezeEnable (LEUART _TypeDef * leuart, bool enable)

LEUART register synchronization freeze control.

Parameters
Type Direction ﬁ;g?#g\ent Description
LEUART _TypeDef [in] leuart A pointer to the LEUART peripheral register block.
bool [in] enable

. True - enable freeze, modified registers are not propagated
to the LF domain

- False - disables freeze, modified registers are propagated
to the LF domain

Some LEUART registers require synchronization into the low-frequency (LF) domain. The freeze feature allows
for several such registers to be modified before passing them to the LF domain simultaneously (which takes
place when the freeze mode is disabled).

Note

« When enabling freeze mode, this function will wait for all current ongoing LEUART synchronization to the LF
domain to complete (Normally synchronization will not be in progress.) However, for this reason, when using
freeze mode, modifications of registers requiring LF synchronization should be done within one freeze
enable/disable block to avoid unnecessary stalling.

LEUART_Init

void LEUART _Init (LEUART _TypeDef * leuart, CEUART _Tnit_TypeDet const * init)

Initialize LEUART.

Parameters
Type Direction = Argument Nome  Description
LEUART _TypeDef *  [in] leuart A pointer to the LEUART peripheral register block.
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Type Direction Arggrl‘.l;nent Description
[chUnFstR* mit_TypeDeq  [in] init A pointer to the initialization structure used to configure

basic async setup.

This function will configure basic settings to operate in normal asynchronous mode. Consider using
prior to this function if the state of configuration is not known, since only configuration
settings specified by init are set.

Special control setup not covered by this function may be done either before or after using this function (but
normally before enabling) by direct modification of the CTRL register.

Notice that pins used by the LEUART module must be properly configured by the user explicitly for the LEUART
to work as intended. (When configuring pins consider the sequence of configuration to avoid unintended
pulses/glitches on output pins.)

Note

- Initializing requires synchronization into the low-frequency domain. If the same register is modified before a
previous update has completed, this function will stall until the previous synchronization has completed.

LEUART _TxDmalnEM2Enable

void LEUART _TxDmalnEM2Enable (LEUART _TypeDef * leuart, bool enable)

Enables handling of LEUART TX by DMA in EM2.

Parameters
Type Direction Argument Name Description
LEUART _TypeDef *  [in] leuart A pointer to the LEUART peripheral register block.
bool [in] enable True - enables functionality False - disables functionality

LEUART _RxDmalnEM2Enable

void LEUART _RxDmalnEM2Enable (LEUART _TypeDef * leuart, bool enable)

Enables handling of LEUART RX by DMA in EM2.

Parameters
Type Direction Argument Name Description
LEUART _TypeDef *  [in] leuart A pointer to the LEUART peripheral register block.
bool [in] enable True - enables functionality False - disables functionality

LEUART_IntClear

void LEUART _IntClear (LEUART _TypeDef * leuart, uint32_t flags)

Clear one or more pending LEUART interrupts.

Parameters
Type Direction Argument Name Description
LEUART _TypeDef * [in] leuart Pointer to LEUART peripheral register block.
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Argument

Type Direction Description

uint32_t [in] flags Pending LEUART interrupt source to clear. Use a bitwise logic OR
combination of valid interrupt flags for LEUART module (LEUART_IF_nnn).

LEUART _IntDisable
void LEUART _IntDisable (LEUART_TypeDef * leuart, uint32_t flags)

Disable one or more LEUART interrupts.

Parameters
Type Direction ﬁg%l:;nent Description
LEUART_TypeDef [in] leuart Pointer to LEUART peripheral register block.
uint32_t [in] flags LEUART interrupt sources to disable. Use a bitwise logic OR

combination of valid interrupt flags for LEUART module
(LEUART _IF_nnn).

LEUART _IntEnable

void LEUART _IntEnable (LEUART _TypeDef * leuart, uint32_t flags)

Enable one or more LEUART interrupts.

Parameters
T ; ; Argument ot
ype Direction Nepe Description
LEUART_TypeDef [in] leuart Pointer to LEUART peripheral register block.
uint32_t [in] flags LEUART interrupt sources to enable. Use a bitwise logic OR
combination of valid interrupt flags for LEUART module
(LEUART_IF_nnn).
Note

- Depending on the use, a pending interrupt may already be set prior to enabling the interrupt. To ignore a
pending interrupt, consider using [EUART _TntClear(] prior to enabling the interrupt.

LEUART _IntGet

uint32_t LEUART _IntGet (LEUART _TypeDef * leuart)

Get pending LEUART interrupt flags.

Parameters

Type Direction Argument Name Description

LEUART _TypeDef * [in] leuart Pointer to LEUART peripheral register block.
Note

« The event bits are not cleared by the use of this function.
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Returns

« LEUART interrupt sources pending. A bitwise logic OR combination of valid interrupt flags for LEUART module

(LEUART_IF_nnn).

LEUART_IntGetEnabled

uint32_t LEUART _IntGetEnabled (LEUART _TypeDef * leuart)

Get enabled and pending LEUART interrupt flags.

Parameters
Type Direction Argument Name Description
LEUART _TypeDef * [in] leuart Pointer to LEUART peripheral register block.

Useful for handling more interrupt sources in the same interrupt handler.
Note

- Interrupt flags are not cleared by the use of this function.

Returns

- Pending and enabled LEUART interrupt sources. The return value is the bitwise AND combination of
o the OR combination of enabled interrupt sources in LEUARTX_IEN_nnn register (LEUARTx_IEN_nnn) and
o the OR combination of valid interrupt flags of LEUART module (LEUARTxX_IF_nnn).

LEUART_IntSet

void LEUART _IntSet (LEUART _TypeDef * leuart, uint32_t flags)

Set one or more pending LEUART interrupts from SW.

Parameters
Type Direction ﬁ;gmug\ent Description
LEUART _TypeDef [in] leuart Pointer to LEUART peripheral register block.
uint32_t [in] flags LEUART interrupt sources to set to pending. Use a bitwise logic OR

combination of valid interrupt flags for LEUART module
(LEUART_IF_nnn).

LEUART _StatusGet

uint32_t LEUART _StatusGet (LEUART _TypeDef * leuart)

Get LEUART STATUS register.

Parameters

Type Direction Argument Name Description

LEUART _TypeDef * [in] leuart Pointer to LEUART peripheral register block.
Returns
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STATUS register value.

LEUART _Reset
void LEUART _Reset (LEUART_TypeDef * leuart)

Reset LEUART to the same state that it was in after a hardware reset.

Parameters
Type Direction = Argument Name Description
LEUART _TypeDef *  [in] leuart A pointer to the LEUART peripheral register block.
LEUART _RXx

uint8_t LEUART _Rx (LEUART _TypeDef * leuart)

Receive one 8 bit frame, (or part of 9 bit frame).

Parameters
Type Direction = Argument Nome  Description
LEUART _TypeDef *  [in] leuart A pointer to the LEUART peripheral register block.

This function is normally used to receive one frame when operating with frame length 8 bits. See
for reception of 9 bit frames.

Notice that possible parity/stop bits are not considered a part of the specified frame bit length.
Note

« This function will stall if the buffer is empty until data is received.

Returns

. Data received.

LEUART _RxExt

uint16_t LEUART _RxExt (LEUART _TypeDef * leuart)

Receive one 8-9 bit frame with extended information.

Parameters
Type Direction = Argument Name Description
LEUART _TypeDef *  [in] leuart A pointer to the LEUART peripheral register block.

This function is normally used to receive one frame and additional RX status information is required.
Note

- This function will stall if buffer is empty until data is received.

Returns

. Data received.
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LEUART _Tx

void LEUART_Tx (LEUART_TypeDef * leuart, uint8_t data)

Transmit one frame.

Parameters
Type Direction = Argument Name Description
LEUART _TypeDef *  [in] leuart A pointer to the LEUART peripheral register block.
uint8_t [in] data Data to transmit. See details above for more info.

Depending on the frame length configuration, 8 (least significant) bits from data are transmitted. If the
frame length is 9, 8 bits are transmitted from data and one bit as specified by the CTRL register, BIT8DV field.
See for transmitting 9 bit frame with full control of all 9 bits.

Notice that possible parity/stop bits in asynchronous mode are not considered a part of the specified frame
bit length.

Note

« This function will stall if buffer is full until the buffer becomes available.

LEUART _TxExt

void LEUART _TxExt (LEUART_TypeDef * leuart, uint16_t data)

Transmit one 8-9 bit frame with extended control.

Parameters
Type Direction ﬁggr#énent Description
LEUART _TypeDef [in] leuart A pointer to the LEUART peripheral register block.
uint16_t [in] data Data to transmit with extended control. Least significant bit

contains frame bits and additional control bits are available as
documented in the reference manual (set to O if not used).

Notice that possible parity/stop bits in asynchronous mode are not considered a part of the specified frame
bit length.

Note

. This function will stall if the buffer is full until the buffer becomes available.
LEUART _RxDataGet

uint8_t LEUART _RxDataGet (LEUART _TypeDef * leuart)

Receive one 8 bit frame, (or part of a 9 bit frame).

Parameters
Type Direction  Argument Name Description
LEUART _TypeDef * [in] leuart Pointer to LEUART peripheral register block.
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Used to quickly receive one 8 bit frame by reading RXDATA register directly, without checking STATUS register
for RXDATAV flag. This can be useful from RXDATAV interrupt handler, i.e., waiting is superfluous, in order to
quickly read received data. Please refer to [EUART _RxDataxGet(] for reception of 9 bit frames.

Note

- Since this function does not check if the RXDATA register actually holds valid data, it should only be used in
situations when it is certain that there is valid data, ensured by some external program routine, e.g., when
handling an RXDATAV interrupt. The is normally a better choice if the validity of the RXDATA
register is not certain.

- Notice that possible parity/stop bits are not considered part of specified frame bit length.

Returns

. Data received.

LEUART _RxDataXGet

uint16_t LEUART _RxDataXGet (LEUART _TypeDef * leuart)

Receive one 8-9 bit frame, with extended information.

Parameters
Type Direction Argument Name Description
LEUART _TypeDef * [in] leuart Pointer to LEUART peripheral register block.

Used to quickly receive one 8-9 bit frame with extended information by reading RXDATAX register directly,
without checking STATUS register for RXDATAV flag. This can be useful from RXDATAV interrupt handler, i.e.,
waiting is superfluous, in order to quickly read received data.

Note

- Since this function does not check if the RXDATAX register actually holds valid data, it should only be used in
situations when it is certain that there is valid data, ensured by some external program routine, e.g., when
handling an RXDATAV interrupt. The is normally a better choice if the validity of the RXDATAX
register is not certain.

- Notice that possible parity/stop bits are not considered part of specified frame bit length.

Returns

. Data received.

Macro Definition Documentation

LEUART _INIT _DEFAULT

#define LEUART_INIT _DEFAULT

Value:
{
leuartEnable, /* Enable RX/TX when initialization completed. */
0, /* Use current configured reference clock for configuring baud rate.*/
9600, /* 9600 bits/s. */

leuartDatabits8, /* 8 data bits. */
leuartNoParity, /* No parity. */
leuartStopbitsl /* 1 stop bit. */

P

Default configuration for LEUART initialization structure.

Copyright © 2026 Silicon Laboratories. All rights reserved. 305/472



LEUART - Low Energy UART &= SILICON LABS

Copyright © 2026 Silicon Laboratories. All rights reserved. 306/472



LEUART _Init_TypeDef

LEUART _Init_TypeDef
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Initialization structure.

Public Attributes

UART _ENADIg = pIg
TypeDef] Specifies whether TX and/or RX will be enabled when initialization completes.

uint32_t

]

LEUART reference clock assumed when configuring baud rate setup.

uint32_t pbaud =
Desired baud rate.

UART_Datab g DITS
ts_TypeDef Number of data bits in frame.
Parity
TypeDe Parity mode to use.
OART_Stopbit STOPDITY
s_TypeDef Number of stop bits to use.

Public Attribute Documentation

enable

LEUART _Enable_TypeDef LEUART _Init_TypeDef::enable

Specifies whether TX and/or RX will be enabled when initialization completes.

refFreq

| uint32_t LEUART _Init_TypeDef::refFreq
LEUART reference clock assumed when configuring baud rate setup.
Set to 0 if using currently configured reference clock.

baudrate

| uint32_t LEUART _Init_TypeDef::baudrate

Desired baud rate.

databits
| LEUART _Databits_TypeDef LEUART _Init_TypeDef::databits

Number of data bits in frame.
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parity
| LEUART _Parity_TypeDef LEUART _Init_TypeDef::parity

Parity mode to use.

stopbits

LEUART _Stopbits_TypeDef LEUART _Init_TypeDef::stopbits

Number of stop bits to use.
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MSC - Memory System Controller

MSC - Memory System Controller

Memory System Controller API.

Contains functions to control the MSC, primarily the Flash. Users can perform Flash memory write and erase
operations, as well as optimization of the CPU instruction fetch interface for the application. Available
instruction fetch features depends on the MCU or SoC family, but features such as instruction pre-fetch,
cache, and configurable branch prediction are typically available.

Note

« Flash wait-state configuration is handled by EMU - Clock Management Unig. When core clock configuration is
changed by a call to functions such as CMU_ClockSelectset(] or CMU_HFRCOBandset(], then Flash wait-state
configuration is also updated.

MSC resets into a safe state. To initialize the instruction interface to recommended settings:

MSC_ExecConfig_TypeDef execConfig = MSC_EXECCONFIG_DEFAULT;
MSC_ExecConfigSet(&execConfig);

Note

« The optimal configuration is highly application dependent. Performance benchmarking is supported by most
families. See MIST_StartcacheMeasurement(]) and [MST_GetCacheMeasurement(]) for more details.

. The flash write and erase runs from RAM on the EFM32G devices. On all other devices the flash write and erase
functions run from flash.

+ Flash erase may add ms of delay to interrupt latency if executing from Flash.

Flash write and erase operations are supported by MSC_Writeword(}, MSC_ErasePage(], and
ST _MassErase(]. Mass erase is supported for MCU and SoC families with larger Flash sizes.

Note
. MISC_Nit()] must be called prior to any Flash write or erase operation.

The following steps are necessary to perform a page erase and write:

uint32_t * userDataPage = (uint32_t *) USERDATA_BASE;
uint32_t userDatal]| = {
0x01020304,
0x05060708
}i
MSC_ErasePage(userDataPage) ;
MSC_WritewWord(userDataPage, userData, sizeof(userData));

Note

« The configuration EM_MSC_RUN_FROM_RAM is used to allocate the flash write functions in RAM. By default,
flash write functions are placed in RAM on EFM32G and Series 2 devices unless SL_RAMFUNC_DISABLE is
defined. For other devices, flash write functions are placed in FLASH by default unless
EM_MSC_RUN_FROM_RAM is defined and SL_RAMFUNC_DISABLE is not defined.

Modules
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[MST_ExecConfig_TlypeDeT]

Enumerations

enum

enum

Functions

bool
void
void
uint32_t
void
void
void
void
uint32_t
uint32_t
void
void
int32_t
void

void

[MSC_Status_TypeDet {

mscReturnOk = O
mscReturninvalidAddr = -1
mscReturnLocked = -2
mscReturnTimeOut = -3
mscReturnUnaligned = -4

}

Return codes for writing/erasing Flash.

MSC_BusStrateqy_Typedet {

mscBusStrategyCPU = MSC_READCTRL_BUSSTRATEGY_CPU
mscBusStrategyDMA = MSC_READCTRL_BUSSTRATEGY_DMA

mscBusStrategyDMAEM1 = MSC_READCTRL_BUSSTRATEGY _DMAEM1

mscBusStrategyNone = MSC_READCTRL_BUSSTRATEGY _NONE
}

Strategy for prioritized bus access.

MST_TLockGetLocked(void)
Get the status of the MSC register lock.

MTSC_TockSetrocked (void)

Set the MSC register lock to alocked state.

MSCT_TockSetunlocked(void)

Set the MSC register lock to an unlocked state.

MSC_ReadCTIRLGe{(void)
Get the current value of the read control register (MSC_READCTRL).

[MST_ReadCTRLSeq(uint32_t value)

Write a value to the read control register (MSC_READCTRL).

MSC_tCTean(uint32_t flags)

Clear one or more pending MSC interrupts.

MISC_IREDISabE(uint32._t flags)

Disable one or more MSC interrupts.

MISC_TRTERGBIg (uint32_t flags)

Enable one or more MSC interrupts.

MSC_TNTGEY( void)

Get pending MSC interrupt flags.

MST_IntGetEnabled(void)
Get enabled and pending MSC interrupt flags.

[FISC_TRESEY(uint32_t flags)
Set one or more pending MSC interrupts from SW.

MSC_StartCacheMeasurement(void)

Start measuring the cache hit ratio.

[MSC_GetCacheMeasurement(void)

Stop measuring the hit rate.

[MSC_FIushCachd(void)

Flush contents of instruction cache.

MSC_Enablecachg(bool enable)

Enable or disable instruction cache functionality.
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void
void
void
void

MSC_RAMFUNC
_DECLARATOR

peDef

| Status_Type

MSC_RAMFUNC
_DECLARATOR

peDef

MSC_RAMFUNC
_DECLARATOR

peDef]

void

void

Macros

#define

#define

&= SILICON LABS

[MSCT_EnableCdchelRQg(bool enable)

Enable or disable instruction cache functionality in IRQs.

[MST_EnableAutoCacheFlusH(bool enable)

Enable or disable instruction cache flushing when writing to flash.

MSC_BusStrateqy(mscBusStrategy _Typedef mode)

Configure which unit should get priority on system bus.

[MSC_ExecContigseq(MSC _ExecConfig_TypeDef *execConfig)

Set the MSC code execution configuration.

ST _Writewordrasy(uint32_t *address, void const *data, uint32_t numBytes)

Writes data to flash memory.

[MSC_MassErasg(void)

Erase the entire Flash in one operation.

MSC_ErasePagg(uint32_t *startAddress)
Erases a page in flash memory.

MSC_WriteWord(uint32_t *address, void const *data, uint32_t numBytes)
Writes data to flash memory.

[ISC_TAm (void)

Enables the flash controller for writing.

[ISC_Dem(void!)

Disables the flash controller for writing.

MST_PROGRAM_TIMEOUT] 10000000UL

Timeout used while waiting for Flash to become ready after a write.

[MSC_EXECCONFIG_DEFAUL] undefined
Default MSC ExecConfig initialization.

Enumeration Documentation

MSC_Status_TypeDef

MSC_Status_TypeDef

Return codes for writing/erasing Flash.

mscReturnOk

mscReturninvalidAddr

Enumerator
Flash write/erase successful.

Invalid address.

mscReturnLocked Flash address is locked.

mscReturnTimeOut Timeout while writing to Flash.

mscReturnUnaligned Unaligned access to Flash.

MSC _BusStrategy_Typedef
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MSC_BusStrategy_Typedef

Strategy for prioritized bus access.

mscBusStrategyCPU
mscBusStrategyDMA
mscBusStrategyDMAEM1

mscBusStrategyNone

Function Documentation

MSC _LockGetLocked

bool MSC_LockGetLocked (void )

Get the status of the MSC register lock.

Parameters
Type Direction
void N/A
Returns

&= SILICON LABS

Enumerator
Prioritize CPU bus accesses.

Prioritize DMA bus accesses.
Prioritize DMAEM1 for bus accesses.

No unit has bus priority.

Argument Name Description

- Boolean true if register lock is applied, false otherwise.

MSC_LockSetLocked

void MSC _LockSetLocked (void )

Set the MSC register lock to a locked state.

Parameters
Type Direction
void N/A

MSC_LockSetUnlocked

void MSC_LockSetUnlocked (void )

Argument Name Description

Set the MSC register lock to an unlocked state.

Parameters
Type Direction
void N/A

MSC_ReadCTRLGet

uint32_t MSC_ReadCTRLGet (void )

Argument Name Description
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Get the current value of the read control register (MSC_READCTRL).

Parameters
Type Direction Argument Name Description
void N/A

Returns

« The 32-bit value read from the MSC_READCTRL register.

MSC_ReadCTRLSet
void MSC_ReadCTRLSet (uint32_t value)

Write a value to the read control register (MSC_READCTRL).

Parameters
Type Direction  Argument Name Description
uint32_t  [in] value The 32-bit value to write to the MSC_READCTRL register.
MSC_IntClear

void MSC _IntClear (uint32_t flags)

Clear one or more pending MSC interrupts.

Parameters
T ; ; Argument g
ype Direction Nene Description
uint32_t [in] flags Pending MSC interrupt source to clear. Use a bitwise logic OR combination

of valid interrupt flags for the MSC module (MSC_IF_nnn).

MSC_IntDisable
void MSC _IntDisable (uint32_t flags)

Disable one or more MSC interrupts.

Parameters
T : : Argument g
ype Direction Nepe Description
uint32_t [in] flags MSC interrupt sources to disable. Use a bitwise logic OR combination of

valid interrupt flags for the MSC module (MSC_IF_nnn).

MSC_IntEnable

void MSC _IntEnable (uint32_t flags)

Enable one or more MSC interrupts.
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Parameters
T ; ; Argument "
ype Direction Neee Description
uint32_t [in] flags MSC interrupt sources to enable. Use a bitwise logic OR combination of
valid interrupt flags for the MSC module (MSC_IF_nnn).
Note

- Depending on the use, a pending interrupt may already be set prior to enabling the interrupt. To ignore a
pending interrupt, consider using prior to enabling the interrupt.

MSC_IntGet

uint32_t MSC_IntGet (void )

Get pending MSC interrupt flags.

Parameters
Type Direction Argument Name Description
void N/A

Note

- The event bits are not cleared by the use of this function.
Returns

« MSC interrupt sources pending. A bitwise logic OR combination of valid interrupt flags for the MSC module
(MSC_IF_nnn).

MSC_IntGetEnabled

uint32_t MSC_IntGetEnabled (void )

Get enabled and pending MSC interrupt flags.

Parameters
Type Direction Argument Name Description
void N/A

Useful for handling more interrupt sources in the same interrupt handler.
Note

. Interrupt flags are not cleared by the use of this function.

Returns

- Pending and enabled MSC interrupt sources. The return value is the bitwise AND of
o the enabled interrupt sources in MSC_IEN and
o the pending interrupt flags MSC_IF

MSC_IntSet

void MSC _IntSet (uint32_t flags)

Copyright © 2026 Silicon Laboratories. All rights reserved. 314/472



MSC - Memory System Controller &= SILICON LABS

Set one or more pending MSC interrupts from SW.

Parameters
- 4 Argument -
ype Direction Il Description
uint32_t [in] flags MSC interrupt sources to set to pending. Use a bitwise logic OR

combination of valid interrupt flags for the MSC module (MSC_IF_nnn).

MSC_StartCacheMeasurement

void MSC _StartCacheMeasurement (void )

Start measuring the cache hit ratio.

Parameters
Type Direction Argument Name Description
void N/A

Starts performance counters. It is defined inline to minimize the impact of this code on the measurement
itself.

MSC_GetCacheMeasurement

int32_t MSC_GetCacheMeasurement (void )

Stop measuring the hit rate.

Parameters
Type Direction Argument Name Description
void N/A

Note

. Defined inline to minimize the impact of this code on the measurement itself. Only works for relatively short
sections of code. To measure longer sections of code, implement an IRQ Handler for the CHOF and CMOF
overflow interrupts. These overflows need to be counted and included in the total. Functions can then be
implemented as follows:

* volatile uint32_t hitOverflows
* volatile uint32_t missOverflows
*
* void MSC_IRQHandler(void)
*
{
* uint32_t flags;
* flags = MSC->IF;
* if (flags & MSC_IF_CHOF) {

* MSC->IFC = MSC_IF_CHOF;
* hitOverflows++;

* I

* if (flags & MSC_IF_CMOF) {
* MSC->IFC = MSC_IF_CMOF;
* missOverflows++;

* I

* %}

* void startPerformanceCounters(void)

M
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* hitOverflows =0;* missOverflows =0;**MSC _IntEnable(MSC_IF_CHOF |
MSC_IF_CMOF); *NVIC EnableIRQ(MSC_IRQn);**MSC_StartCacheMeasurement();*}*

Returns

- Returns -1if there has been no cache accesses. Returns -2 if there has been an overflow in the performance
counters. If not, it will return the percentage of hits versus misses.

MSC _FlushCache
void MSC _FlushCache (void )

Flush contents of instruction cache.

Parameters
Type Direction Argument Name Description
void N/A

MSC_EnableCache
void MSC_EnableCache (bool enable)

Enable or disable instruction cache functionality.

Parameters
Type Direction Argument Name Description
bool [in] enable Enable instruction cache. Default is on.

MSC_EnableCachelRQs
void MSC _EnableCachelRQs (bool enable)

Enable or disable instruction cache functionality in IRQs.

Parameters
Type Direction Argument Name Description
bool [in] enable Enable instruction cache. Default is on.

MSC _EnableAutoCacheFlush
void MSC _EnableAutoCacheFlush (bool enable)

Enable or disable instruction cache flushing when writing to flash.

Parameters
Type Direction Argument Name Description
bool [in] enable Enable automatic cache flushing. Default is on.
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MSC_BusStrategy

void MSC _BusStrategy (mscBusStrategy_Typedef mode)

Configure which unit should get priority on system bus.

Parameters
Type Direction Argument Name Description
mscBusStrategy_Typedef [in] mode Unit to prioritize bus accesses for.

MSC _ExecConfigSet

void MSC _ExecConfigSet (MSC_ExecContig_TypeDei * execConfig)

Set the MSC code execution configuration.

Parameters
Type Direction Argument Name Description
[ISC_ExecTontig_TypeDeq * [in] execConfig The code execution configuration.

MSC_WriteWordFast

MSC_RAMFUNC_DEFINITION_END MSC_RAMFUNC _DEFINITION_BEGIN MSC_Status_TypeDef
MSC_WriteWordFast (uint32_t * address, void const * data, uint32_t numBytes)

Writes data to flash memory.

Parameters
Type Direction ﬁggnt:énent Description
uint32_t*  [in] address A pointer to the flash word to write to. Must be aligned to words.
void const  [in] data Data to write to flash.
uint32_t [in] numBytes A number of bytes to write from the Flash. NB: Must be divisible by
four.

This function is faster than MSC_WritewWord(], but it disables interrupts. Write data must be aligned to words
and contain a number of bytes that is divisible by four. Warnings

« This function is only available for certain devices.
Note

. It is recommended to erase the flash page before performing a write. It is required to run this function from
RAM on parts that include a flash write buffer.

For IAR Embedded Workbench, Simplicity Studio and GCC, this is done automatically by using attributes in the
function proctype. For Keil uVision IDE, define a section called "ram_code" and place this manually in the
project's scatter file.

Returns

« Returns the status of the write operation.
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* flashReturnOk - The operation completed successfully.

* flashReturnInvalidAddr - The operation tried to erase a non-flash area.

* flashReturnLocked - The operation tried to erase a locked area of the flash.
* flashReturnTimeOut - The operation timed out waiting for flash operation

* to complete. Or the MSC timed out waiting for the software to write

* the next word into the DWORD register.

MSC_MassErase

MSC_RAMFUNC _DEFINITION_END SL_RAMFUNC _DEFINITION_BEGIN MSC_Status_TypeDef MSC_MassErase (void

Erase the entire Flash in one operation.

Parameters
Type Direction Argument Name Description
void N/A

Note

« This command will erase the entire contents of the device. Use with care, both a debug session and all
contents of the flash will be lost. The lock bit, MLW will prevent this operation from executing and might
prevent a successful mass erase.

Returns
. Returns the status of the operation.
MSC_ErasePage
MSC_RAMFUNC _DEFINITION_BEGIN MSC_Status_TypeDef MSC_ErasePage (uint32_t * startAddress)

Erases a page in flash memory.

Parameters
T ; ; Argument -
ype Direction \the Description
uint32_t [in] startAddress A pointer to the flash page to erase. Must be aligned to the beginning of
the page boundary.
Note

- For the Gecko family, it is required to run this function from RAM.

For IAR Embedded Workbench, Simplicity Studio and GCC, this is achieved automatically by using attributes in
the function proctype. For Keil uVision IDE, define a section called "ram_code" and place this manually in the
project's scatter file.

Returns

. Returns the status of erase operation, ST _Status_TlypeDeq

* mscReturnOk - The operation completed successfully.

* mscReturnInvalidAddr - The operation tried to erase a non-flash area.

* mscReturnLocked - The operation tried to erase a locked area of the flash.
* mscReturnTimeOut - The operation timed out waiting for the flash operation
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* to complete.*

MSC_WriteWord

MSC_RAMFUNC _DEFINITION_END MSC_RAMFUNC _DEFINITION_BEGIN MSC_Status_TypeDef MSC_WriteWord
(uint32_t * address, void const * data, uint32_t numBytes)

Writes data to flash memory.

Parameters
Type Direction ﬁzgnt:g\ent Description
uint32_t*  [in] address A pointer to the flash word to write to. Must be aligned to words.
void const  [in] data Data to write to flash.
uint32_t [in] numBytes A number of bytes to write from flash. NB: Must be divisible by
four.

This function is interrupt-safe, but slower than [ISC_WritewordFast(]], which writes to flash with interrupts
disabled. Write data must be aligned to words and contain a number of bytes that is divisible by four. Note

. It is recommended to erase the flash page before performing a write.
For the Gecko family, it is required to run this function from RAM.

For IAR Embedded Workbench, Simplicity Studio and GCC, this is done automatically by using attributes in the
function proctype. For Keil uVision IDE, define a section called "ram_code" and place it manually in the
project's scatter file.

This function requires a system core clock at 1 MHz or higher.
Returns

- Returns the status of the write operation.

* flashReturnOk - The operation completed successfully.

* flashReturnInvalidAddr - The operation tried to erase a non-flash area.

* flashReturnLocked - The operation tried to erase a locked area of the Flash.

* flashReturnTimeOut - The operation timed out waiting for the flash operation

* to complete, or the MSC module timed out waiting for the software to write
* the next word into the DWORD register.

MSC_Init
void MSC _Init (void )

Enables the flash controller for writing.

Parameters
Type Direction Argument Name Description
void N/A

Note

« This function must be called before flash operations when AUXHFRCO clock has been changed from a default
band.
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MSC_Deinit
void MSC _Deinit (void )

Disables the flash controller for writing.

Parameters
Type Direction Argument Name Description
void N/A

Macro Definition Documentation

MSC_PROGRAM_TIMEOUT

#define MSC_PROGRAM_TIMEOUT

Value:

100000060UL

Timeout used while waiting for Flash to become ready after a write.
This number indicates the number of iterations to perform before issuing a timeout.
Note

- Timeout is set very large (in the order of 100x longer than necessary). This is to avoid any corner case.

MSC_EXECCONFIG_DEFAULT

#define MSC_EXECCONFIG_DEFAULT

Value:

false,
true,

false,
false,
false,
false,

P A g

Default MSC ExecConfig initialization.
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Code execution configuration.

Public Attributes

bool

bool

bool

bool

bool

bool

SCD
Enable Suppressed Conditional Branch Target Prefetch.

]

E

Enable MSC prefetching.

i

Disable instruction cache.

-

Disable automatic cache invalidation on write or erase.

:

Disable automatic caching of fetches in interrupt context.

Use ahb_hprot to determine if the instruction is cacheable or not.

Public Attribute Documentation

scbtEn

bool MSC_ExecConfig_TypeDef::scbtEn

Enable Suppressed Conditional Branch Target Prefetch.

prefetchEn

| bool MSC_ExecConfig_TypeDef::prefetchEn

Enable MSC prefetching.

ifcDis

| bool MSC_ExecConfig_TypeDef::ifcDis

Disable instruction cache.

aiDis

bool MSC_ExecConfig_TypeDef::aiDis

Disable automatic cache invalidation on write or erase.

iccDis
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| bool MSC_ExecConfig_TypeDef::iccDis

Disable automatic caching of fetches in interrupt context.

useHprot

bool MSC_ExecConfig_TypeDef::useHprot

Use ahb_hprot to determine if the instruction is cacheable or not.
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OPAMP - Operational Amplifier

OPAMP - Operational Amplifier

Operational Amplifier (OPAMP) peripheral API.
This module contains functions to:

- PPAMP_Enable(] Configure and enable OPAMP.
- DPAMP_Disable(] Disable OPAMP.

All OPAMP functions assume that the DAC clock is running. If DAC is not used, the clock can be turned off
when OPAMPs are configured.

If the available gain values don't suit the application at hand, the resistor ladders can be disabled and
external gain programming resistors used.

A number of predefined OPAMP setup macros are available for configuration of the most common OPAMP
topologies (see figures below).

Note

. The terms POSPAD and NEGPAD in the figures are used to indicate that these pads should be connected to a
suitable signal ground.

Unity gain voltage follower.
Use predefined macros PPA_INIT_UNITY_GAIN and PDPA_INIT_UNITY _GAIN_OPAZ.

I\
| +\
|\
/

I
[ |
[/ |

I

Non-inverting amplifier.

Use predefined macros DPA_INIT_NON_INVERTING and PPA_INIT_NON_INVERTING _OPAZ.

I\
|

|\
/

[y
[/
R2

|
R1

|
NEGPAD

Inverting amplifier.
Use predefined macros PPA_TNIT_INVERTING and OPA_TNIT_INVERTING _OPAZ.
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R2
I I
[\ I
_ RL|__|N |
| R | —
—l “
[N/
[/
I
POSPAD

Cascaded non-inverting amplifiers.
Use predefined macros PPA_INIT_CASCADED_NON_INVERTING _OPAQ,
[PPA_INIT_CASCTADED _NON_INVERTING_OPA] and PPA_INIT_CASCADED _NON_INVERTING _OPAZ.

N\ I\ I\
[+\ 0PA® |+\ OPA1 [+\ OPA2
] ] ]
|/ | |/ I |/ I
[ | 4 | [ |3/ | [ 4 [
[ [/ | [ |/ | [ |/ [
| R2___| | Rz | | R2___|
| | [
R1 R1 R1
I I I
NEGPAD NEGPAD NEGPAD

Cascaded inverting amplifiers.

Use predefined macros PPA_INIT_CASCADED_INVERTING _OPAQ, DPA_INIT_CASCADED _INVERTING_OPA] and

R2 R2 R2
I | I I I I
[ | 1 D I 1 I I
_ R1|__ |\ | — RL|__ |\ I — Ri_|__|\ I
I 1 I T I
— 1l 4 — 1l 4 — 1l “
| |+/ OPA® | |+/ OPAl | |+/ OPA2
[ [/ [ |/ | |/
| | [
POSPAD POSPAD POSPAD

Differential driver with two opamp's.

Use predefined macros PDPA_INIT_DIFF_DRIVER_OPAQ and PPA_INIT_DIFF_DRIVER_OPA].

| +
| _ R2__
AN I I I
|+\ OPA® | | [\ OPA1 |
[\ [ R1_J___ |\ | —
— L % I [ N P
I 1§/ I Il 4
[/ I | 5
I I 1/
I
POSPAD
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Differential receiver with three opamp's.

Use predefined macros PPA_INIT_DIFF_RECEIVER_OPAQ, PPA_TNIT_DIFF_RECEIVER_OPAT] and

[OPA_TNIT_DIFF_RECEIVER_OPAZ.
[\
|+\ OPA1
_ [\
— L« | | __ R2_
| B/ | | | |
| [/ | | | N |
| | L N |
| [ | —
[\ __ R __| /
+ [+\ OPA® | | |+/ OPA2
|\ | | |/
N | R2
| B/ | |
| |/ | NEGPAD OPAO
| |
Modules

OPAMP_Tnit_TypeDef

Enumerations
enum {
OPAO =0
OPA1 =1
OPA2 =2
}

enum

enum

enum

OPAMP selector values.

[OPAMP_NegSel_TypeDeq {

opaNegSelDisable = DAC_OPAOMUX_NEGSEL _DISABLE
opaNegSelUnityGain = DAC_OPAOMUX_NEGSEL_UG
opaNegSelResTap = DAC_OPAOMUX_NEGSEL _OPATAP
opaNegSelNegPad = DAC_OPAOMUX_NEGSEL_NEGPAD

}

OPAMP negative terminal input selection values.

[OPAMP_PosSel_TypeDet] {

opaPosSelDisable = DAC_OPAOMUX_POSSEL_DISABLE
opaPosSelDac = DAC_OPAOMUX_POSSEL_DAC
opaPosSelPosPad = DAC_OPAOMUX_POSSEL_POSPAD
opaPosSelOpaln = DAC_OPAOMUX_POSSEL_OPAOINP
opaPosSelResTapOpaO = DAC_OPAOMUX_POSSEL_OPATAP

}

OPAMP positive terminal input selection values.

[OPAMP_OutMode_TypeDet {

opaOutModeDisable = DAC_OPAOMUX_OUTMODE_DISABLE
opaOutModeMain = DAC_OPAOMUX_OUTMODE_MAIN
opaOutModeAlt = DAC_OPAOMUX_OUTMODE_ALT
opaOutModeAll = DAC_OPAOMUX_OUTMODE_ALL

}

OPAMP output terminal selection values.
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enum

enum

Functions

void

void

Macros

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define

[OPAMP_ResSel_TypeDet {

opaResSelDefault = DAC_OPAOMUX _RESSEL_DEFAULT
opaResSelR2eq0_33R1 = DAC_OPAOMUX_RESSEL_RESO
opaResSelR2eqR1 = DAC_OPAOMUX_RESSEL _RES1
opaResSelR1eq1_67R1 = DAC_OPAOMUX _RESSEL_RES2
opaResSelR2eq2R1 = DAC_OPAOMUX_RESSEL_RES3
opaResSelR2eq3R1 = DAC_OPAOMUX_RESSEL _RES4
opaResSelR2eq4 _33R1 = DAC_OPAOMUX_RESSEL _RES5
opaResSelR2eq7R1 = DAC_OPAOMUX _RESSEL _RES6
opaResSelR2eq15R1 = DAC_OPAOMUX _RESSEL_RES7

}

OPAMP gain values.

[OPAMP_ResinMux_TypeDet {

opaResIinMuxDisable = DAC_OPAOMUX_RESINMUX _DISABLE
opaResIinMuxOpain = DAC_OPAOMUX_RESINMUX_OPAOINP
opaResinMuxNegPad = DAC_OPAOMUX_RESINMUX_NEGPAD
opaResIinMuxPosPad = DAC_OPAOMUX _RESINMUX_POSPAD
opaResIinMuxVss = DAC_OPAOMUX_RESINMUX_VSS

}

OPAMP resistor ladder input selector values.

[OPAMP_Disablg(DAC _TypeDef *dac, OPAMP _TypeDef opa)
Disable an Operational Amplifier.

&= SILICON LABS

[OPAMP_Enablg(DAC _TypeDef *dac, OPAMP_TypeDef opa, const OPAMP _Init_TypeDef *init)

Configure and enable an Operational Amplifier.

OPA_INIT_UNITY_GAIN undefined

Configuration of OPAO/1in unity gain voltage follower mode.

[OPA_INIT_UNITY_GAIN_OPAZ undefined

Configuration of OPA2 in unity gain voltage follower mode.

PPA_INIT_NON_INVERTING undefined

Configuration of OPAO/1in non-inverting amplifier mode.

[OPA_TNIT_NON_INVERTING_OPAZ undefined

Configuration of OPA2 in non-inverting amplifier mode.

OPA_INIT_INVERTING undefined

Configuration of OPAO/1in inverting amplifier mode.

[OPA_NIT_INVERTING_OPAZ undefined

Configuration of OPA2 in inverting amplifier mode.

[OPA_TNIT_CASCADED _NON_INVERTING_OPAQ undefined

Configuration of OPAO in cascaded non-inverting amplifier mode.

[OPA_INIT_CASCADED_NON_INVERTING_OPA] undefined

Configuration of OPA1in cascaded non-inverting amplifier mode.

[OPA_TNIT_CASCADED _NON_INVERTING_OPAZ undefined

Configuration of OPA2 in cascaded non-inverting amplifier mode.

[OPA_INIT _CASCADED_INVERTING_OPAQ undefined

Configuration of OPAO in cascaded inverting amplifier mode.

[OPA_INIT_CASCADED_INVERTING_OPA] undefined

Configuration of OPA1in cascaded inverting amplifier mode.
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#define [OPA_INIT_CASCTADED_INVERTING_OPAZ undefined

Configuration of OPA2 in cascaded inverting amplifier mode.

#define [OPA_INIT_DIFF_DRIVER_OPAQ undefined

Configuration of OPAO in two-opamp differential driver mode.

#define [OPA_INIT_DIFF_DRIVER_OPA] undefined

Configuration of OPA1in two-opamp differential driver mode.

#define [OPA_TNIT_DIFF_RECEIVER_OPAQ undefined

Configuration of OPAO in three-opamp differential receiver mode.

#define [OPA_TNIT_DIFF_RECEIVER_OPA] undefined

Configuration of OPAT1in three-opamp differential receiver mode.

#define [OPA_INIT_DIFF_RECEIVER_OPAZ undefined

Configuration of OPA2 in three-opamp differential receiver mode.

Enumeration Documentation
OPAMP_TypeDef

OPAMP_TypeDef

OPAMP selector values.

Enumerator
OPAO Select OPAO.

OPA1 Select OPAL1.
OPA2 Select OPA2.
OPAMP_NegSel_TypeDef
OPAMP _NegSel_TypeDef
OPAMP negative terminal input selection values.

Enumerator
opaNegSelDisable Input disabled.
opaNegSelUnityGain Unity gain feedback path.
opaNegSelResTap Feedback resistor ladder tap.
opaNegSelNegPad Negative pad as input.

OPAMP_PosSel_TypeDef
OPAMP_PosSel_TypeDef
OPAMP positive terminal input selection values.

Enumerator
opaPosSelDisable Input disabled.
opaPosSelDac DAC as input (not OPA2).
opaPosSelPosPad Positive pad as input.
opaPosSelOpaln Input from OPAX.
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opaPosSelResTapOpa0 Feedback resistor ladder tap from OPAO.

OPAMP_OutMode_TypeDef
OPAMP_OutMode_TypeDef

OPAMP output terminal selection values.

Enumerator
opaOutModeDisable OPA output disabled.
opaOutModeMain Main output to pin enabled.
opaOutModeAlt Alternate output(s) enabled (not OPA2).
opaOutModeAll Both main and alternate enabled (not OPA2).

OPAMP_ResSel_TypeDef
OPAMP _ResSel_TypeDef
OPAMP gain values.

Enumerator
opaResSelDefault Default value when resistor ladder is unused.
opaResSelR2eq0_33R1 R2 = 0.33 * R1.
opaResSelR2eqR1 R2 = R1
opdaResSelR1eq1_67R1 R2 = 1.67 R1
opaResSelR2eq2R1 R2 = 2 * R1
opaResSelR2eq3R1 R2 = 3 * R1
opaResSelR2eq4_33R1 R2 = 4.33 * R1.
opaResSelR2eq7R1 R2 = 7 * R1
opaResSelR2eq15R1 R2 = 15 * R1

OPAMP_ResInMux_TypeDef
OPAMP _ResInMux_TypeDef
OPAMP resistor ladder input selector values.

Enumerator
opdResinMuxDisable Resistor ladder disabled.
opaResIinMuxOpaln Input from OPAX.
opdResinMuxNegPad Input from negative pad.
opaResinMuxPosPad Input from positive pad.
opaResIinMuxVss Input connected to Vss.

Function Documentation

OPAMP _Disable
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void OPAMP_Disable (DAC_TypeDef * dac, opa)

Disable an Operational Amplifier.

Parameters
Type Direction = Argument Name  Description
DAC_TypeDef * [in] dac A pointer to the DAC peripheral register block.
OPAMP_TypeDef]  [in] opa Selects an OPA, valid values are OPAO, OPA1, and OPA2.

OPAMP_Enable

void OPAMP_Enable (DAC_TypeDef * dac, opd, const DPAMP_Init_TypeDeq * init)

Configure and enable an Operational Amplifier.

Parameters
. . Argument P
Type Direction Neine Description
DAC_TypeDef * [in] dac A pointer to the DAC peripheral register block.
OPAMP peber] [in] opa Selects an OPA, valid values are OPAO, OPA1, and OPA2.
const [in] init A pointer to a structure containing OPAMP initialization

[OPAMP_Init_TypeDeq *

information.
Note

. The value of the alternate output enable bit mask in the DPAMP_Init_TypeDeT] structure should consist of one
or more of the DAC_OPA[opa#]MUX_OUTPEN_OUT[output#] flags (defined in <part_name>_dac.h) OR'ed
together.

For OPAO:

o DAC_OPAOMUX_OUTPEN_OUTO
o DAC_OPAOMUX_OUTPEN_OUT1
o DAC_OPAOMUX_OUTPEN_OUT2
o DAC_OPAOMUX_OUTPEN_OUT3
o DAC_OPAOMUX_OUTPEN_OUT4
For OPAT:

o DAC_OPATMUX_OUTPEN_OUTO
o DAC_OPATMUX_OUTPEN_OUT1
o DAC_OPATMUX_OUTPEN_OUT2
o DAC_OPATMUX_OUTPEN_OUT3
o DAC_OPATMUX_OUTPEN_OUT4
For OPA2:

o DAC_OPA2MUX_OUTPEN_OUTO
o DAC_OPA2MUX_OUTPEN_OUT1
E.g:

init.outPen = DAC_OPAOMUX_OUTPEN_OUTO | DAC_OPAOMUX_OUTPEN_OUT4;

Macro Definition Documentation
OPA_INIT_UNITY_GAIN

#define OPA_INIT_UNITY_GAIN
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Value:

{ \
opaNegSelunityGain, /* Unity gain. */ N\
opaPosSelPosPad, /* Positive input from pad. */ \
opaOutModeMain, /* Main output enabled. */ \
opaResSelDefault, /* Resistor ladder is not used. */ N\
opaResInMuxDisable, /* Resistor ladder disabled. */ N\
0, /* No alternate outputs enabled. */ \
_DAC_BIASPROG_BIASPROG_DEFAULT, /* Default bias setting. */ \
_DAC_BIASPROG_HALFBIAS_DEFAULT, /* Default half-bias setting. */ N\
false, / No low pass filter on positive pad. */ \
false, /* No low pass filter on negative pad. */ \
false, /* No nextout output enabled. */ \
false, /* Negative pad disabled. */ \
true, /* Positive pad enabled, used as signal input. */ \
false, /* No shorting of inputs. */ N\
false, /* Rail-to-rail input enabled. */ \
true, /* Use factory calibrated opamp offset. */ \
[c] /* Opamp offset value (not used). */ \

3

Configuration of OPAO/1in unity gain voltage follower mode.

OPA_INIT_UNITY_GAIN_OPA2

#define OPA_INIT_UNITY_GAIN_OPA2
Value:

{ \
opaNegSeluUnityGain, /* Unity gain. */ N\
opaPosSelPosPad, /* Positive input from pad. */ N\
opaOutModeMain, /* Main output enabled. */ \
opaResSelDefault, /* Resistor ladder is not used. */ N\
opaResInMuxDisable, /* Resistor ladder disabled. */ \
DAC_OPAGMUX_OUTPEN_OUTO, /* Alternate output @ enabled. */ \
_DAC_BIASPROG_BIASPROG_DEFAULT, /* Default bias setting. */ N\
_DAC_BIASPROG_HALFBIAS_DEFAULT, /* Default half-bias setting. */ \
false, /* No low pass filter on positive pad. */ \
false, /* No low pass filter on negative pad. */ N\
false, /* No nextout output enabled. */ \
false, /* Negative pad disabled. */ \
true, /* Positive pad enabled, used as signal input. */ \
false, /* No shorting of inputs. */ N\
false, /* Rail-to-rail input enabled. */ N\
true, /* Use factory calibrated opamp offset. */ \
0 /* Opamp offset value (not used). */ \

}

Configuration of OPA2 in unity gain voltage follower mode.

OPA_INIT_NON_INVERTING

#define OPA_INIT_NON_INVERTING
Value:

{ \
opaNegSelResTap, /* Negative input from resistor ladder tap. */ \
opaPosSelPosPad, /* Positive input from pad. */ \
opaOutModeMain, /* Main output enabled. */ N\
opaResSelR2eq0_33R1, /* R2 = 1/3 R1 */ \
opaResInMuxNegPad, /* Resistor ladder input from negative pad. */ \
o, /* No alternate outputs enabled. */ N\
_DAC_BIASPROG_BIASPROG_DEFAULT, /* Default bias setting. */ \
_DAC_BIASPROG_HALFBIAS_DEFAULT, /* Default half-bias setting. */ \
false, /* No low pass filter on positive pad. */ \
false, /* No low pass filter on negative pad. */ \
false, /* No nextout output enabled. */ N\
true, /* Negative pad enabled, used as signal ground. */ \
true, /* Positive pad enabled, used as signal input. */ \
false, /* No shorting of inputs. */ \
false, /* Rail-to-rail input enabled. */ \
true, /* Use factory calibrated opamp offset. */ \
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[¢] /* Opamp offset value (not used). */ \

Configuration of OPAO/1in non-inverting amplifier mode.

OPA_INIT_NON_INVERTING_OPA2

#define OPA_INIT_NON_INVERTING_OPA2
Value:

{ \
opaNegSelResTap, /* Negative input from resistor ladder tap. */ \
opaPosSelPosPad, /* Positive input from pad. */ N\
opaOutModeMain, /* Main output enabled. */ \
opaResSelR2eq0_33R1, /* R2 = 1/3 R1 */ \
opaResInMuxNegPad, /* Resistor ladder input from negative pad. */ \
DAC_OPAGOMUX_OUTPEN_OUTO, /* Alternate output © enabled. */ \
_DAC_BIASPROG_BIASPROG_DEFAULT, /* Default bias setting. */ \
_DAC_BIASPROG_HALFBIAS_DEFAULT, /* Default half-bias setting. */ N\
false, /* No low pass filter on positive pad. */ N\
false, /* No low pass filter on negative pad. */ \
false, /* No nextout output enabled. */ N\
true, /* Negative pad enabled, used as signal ground. */ \
true, /* Positive pad enabled, used as signal input. */ \
false, /* No shorting of inputs. */ \
false, /* Rail-to-rail input enabled. */ \
true, /* Use factory calibrated opamp offset. */ \
[c] /* Opamp offset value (not used). */ \

3

Configuration of OPA2 in non-inverting amplifier mode.

OPA_INIT_INVERTING

#define OPA_INIT_INVERTING
Value:

{ \
opaNegSelResTap, /* Negative input from resistor ladder tap. */ \
opaPosSelPosPad, /* Positive input from pad. */ N\
opaOutModeMain, /* Main output enabled. */ N\
opaResSelR2eqR1, /* R2 = R1 */ N\
opaResInMuxNegPad, /* Resistor ladder input from negative pad. */ N\
o, /* No alternate outputs enabled. */ \
_DAC_BIASPROG_BIASPROG_DEFAULT, /* Default bias setting. */ \
_DAC_BIASPROG_HALFBIAS_DEFAULT, /* Default half-bias setting. */ N\
false, /* No low pass filter on positive pad. */ N\
false, /* No low pass filter on negative pad. */ \
false, /* No nextout output enabled. */ N\
true, /* Negative pad enabled, used as signal input. */ \
true, /* Positive pad enabled, used as signal ground. */ \
false, /* No shorting of inputs. */ N\
false, /* Rail-to-rail input enabled. */ \
true, /* Use factory calibrated opamp offset. */ \
[c] /* Opamp offset value (not used). */ \

3

Configuration of OPAO/1 in inverting amplifier mode.

OPA_INIT_INVERTING_OPA2

#define OPA_INIT_INVERTING_OPA2

Value:
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opaNegSelResTap,
opaPosSelPosPad,
opaOutModeMain,
opaResSelR2eqR1,
opaResInMuxNegPad,
DAC_OPAGMUX_OUTPEN_OUTO,

false,
false,
false,
true,
true,
false,
false,
true,
0

/*

7%
/*
J*
/*
/%
/%
/*
/%
/*

Negative input from resistor ladder tap.
Positive input from pad.

Main output enabled.

R2 = R1

Resistor ladder input from negative pad.
Alternate output O enabled.

_DAC_BIASPROG_BIASPROG_DEFAULT, /* Default bias setting.
_DAC_BIASPROG_HALFBIAS_DEFAULT, /* Default half-bias setting.

No low pass filter on positive pad.

No low pass filter on negative pad.

No nextout output enabled.

Negative pad enabled, used as signal input.

Positive pad enabled, used as signal ground.

No shorting of inputs.

Rail-to-rail input enabled.

Use factory calibrated opamp offset.
Opamp offset value (not used).

Configuration of OPA2 in inverting amplifier mode.

OPA_INIT_CASCADED_NON_INVERTING_OPAO

#define OPA_INIT_CASCADED_NON_INVERTING_OPAO

Value:

{
opaNegSelResTap, /*
opaPosSelPosPad, /*
opaOutModeAll, /*
opaResSelR2eq0_33R1, /*
opaResInMuxNegPad, /*
0, /*
_DAC_BIASPROG_BIASPROG_DEFAULT, /
false, /*
false, /*
true, /*
true, /*
true, /*
false, /*
false, /*
true, /*
0 /*

3

Negative input from resistor ladder tap.
Positive input from pad.

Both main and alternate outputs.

R2 = 1/3 R1

Resistor ladder input from negative pad.
No alternate outputs enabled.

* Default bias setting.

_DAC_BIASPROG_HALFBIAS_DEFAULT, /* Default half-bias setting.

No low pass filter on positive pad.
No low pass filter on negative pad.
Pass output to next stage (OPA1).

Negative pad enabled, used as signal ground.

Positive pad enabled, used as signal input.
No shorting of inputs.

Rail-to-rail input enabled.

Use factory calibrated opamp offset.

Opamp offset value (not used).

Configuration of OPAO in cascaded non-inverting amplifier mode.

OPA_INIT_CASCADED_NON_INVERTING_OPA1
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Negative input from resistor ladder tap.
Positive input from OPA® output.

Both main and alternate outputs.

R2 = 1/3 R1

Resistor ladder input from negative pad.
No alternate outputs enabled.

* Default bias setting.

_DAC_BIASPROG_HALFBIAS_DEFAULT, /* Default half-bias setting.

No low pass filter on positive pad.
No low pass filter on negative pad.
Pass output to next stage (OPA2).

Negative pad enabled, used as signal ground.

Positive pad disabled.

No shorting of inputs.

Rail-to-rail input enabled.

Use factory calibrated opamp offset.
Opamp offset value (not used).

#define OPA_INIT_CASCADED_NON_INVERTING_OPA1
Value:
{
opaNegSelResTap, /*
opaPosSelOpaln, /*
opaOutModeAll, /*
opaResSelR2eq0_33R1, /*
opaResInMuxNegPad, /*
0, /*
_DAC_BIASPROG_BIASPROG_DEFAULT, /
false, /*
false, /*
true, /*
true, /*
false, /*
false, /*
false, /*
true, /*
0 /*
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Configuration of OPA1in cascaded non-inverting amplifier mode.

OPA_INIT_CASCADED_NON_INVERTING_OPA2

#define OPA_INIT_CASCADED_NON_INVERTING_OPA2
Value:

{ \
opaNegSelResTap, /* Negative input from resistor ladder tap. */ \
opaPosSelOpaln, /* Positive input from OPA1l output. */ \
opaOutModeMain, /* Main output enabled. */ \
opaResSelR2eq0_33R1, /* R2 = 1/3 R1 */ \
opaResInMuxNegPad, /* Resistor ladder input from negative pad. */ N\
DAC_OPAGMUX_OUTPEN_OUTO, /* Alternate output @ enabled. */ N\
_DAC_BIASPROG_BIASPROG_DEFAULT, /* Default bias setting. */ \
_DAC_BIASPROG_HALFBIAS_DEFAULT, /* Default half-bias setting. */ \
false, /* No low pass filter on positive pad. */ \
false, /* No low pass filter on negative pad. */ \
false, /* No nextout output enabled. */ N\
true, /* Negative pad enabled, used as signal ground. */ \
false, /* Positive pad disabled. */ \
false, /* No shorting of inputs. */ N\
false, /* Rail-to-rail input enabled. */ \
true, /* Use factory calibrated opamp offset. */ N\
[c] /* Opamp offset value (not used). */ \

3

Configuration of OPA2 in cascaded non-inverting amplifier mode.

OPA_INIT_CASCADED_INVERTING_OPAO

#define OPA_INIT_CASCADED_INVERTING_OPAO
Value:

{ \
opaNegSelResTap, /* Negative input from resistor ladder tap. */ \
opaPosSelPosPad, /* Positive input from pad. */ \
opaOutModeAll, /* Both main and alternate outputs. */ \
opaResSelR2eqR1, /* R2 = R1 */ N\
opaResInMuxNegPad, /* Resistor ladder input from negative pad. */ \
o, /* No alternate outputs enabled. */ \
_DAC_BIASPROG_BIASPROG_DEFAULT, /* Default bias setting. */ \
_DAC_BIASPROG_HALFBIAS_DEFAULT, /* Default half-bias setting. */ \
false, /* No low pass filter on positive pad. */ \
false, /* No low pass filter on negative pad. */ \
true, /* Pass output to next stage (OPA1l). */ N\
true, /* Negative pad enabled, used as signal input. */ \
true, /* Positive pad enabled, used as signal ground. */ \
false, /* No shorting of inputs. */ \
false, /* Rail-to-rail input enabled. */ N\
true, /* Use factory calibrated opamp offset. */ \
[c] /* Opamp offset value (not used). */ \

3

Configuration of OPAO in cascaded inverting amplifier mode.

OPA_INIT_CASCADED_INVERTING_OPA1

#define OPA_INIT_CASCADED _INVERTING _OPA1

Value:
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{ \
opaNegSelResTap, /* Negative input from resistor ladder tap. */ \
opaPosSelPosPad, /* Positive input from pad. */ \
opaOutModeAll, /* Both main and alternate outputs. */ \
opaResSelR2eqR1, /* R2 = R1 */ N\
opaResInMuxOpaln, /* Resistor ladder input from OPAQ. */ \
@, /* No alternate outputs enabled. */ \
_DAC_BIASPROG_BIASPROG_DEFAULT, /* Default bias setting. */ \
_DAC_BIASPROG_HALFBIAS_DEFAULT, /* Default half-bias setting. */ \
false, /* No low pass filter on positive pad. */ \
false, /* No low pass filter on negative pad. */ N\
true, /* Pass output to next stage (OPA2). */ \
false, /* Negative pad disabled. */ \
true, /* Positive pad enabled, used as signal ground. */ \
false, /* No shorting of inputs. */ \
false, /* Rail-to-rail input enabled. */ \
true, /* Use factory calibrated opamp offset. */ \
[c] /* Opamp offset value (not used). */ N\

3

Configuration of OPA1in cascaded inverting amplifier mode.

OPA_INIT_CASCADED_INVERTING_OPA2

#define OPA_INIT_CASCADED_INVERTING_OPA2

Value:

{ \
opaNegSelResTap, /* Negative input from resistor ladder tap. */ \
opaPosSelPosPad, /* Positive input from pad. */ \
opaOutModeMain, /* Main output enabled. */ \
opaResSelR2eqR1, /* R2 = R1 */ \
opaResInMuxOpaln, /* Resistor ladder input from OPA1l. */ \
DAC_OPAGOMUX_OUTPEN_OUTO, /* Alternate output O enabled. */ N\
_DAC_BIASPROG_BIASPROG_DEFAULT, /* Default bias setting. */ \
_DAC_BIASPROG_HALFBIAS_DEFAULT, /* Default half-bias setting. */ N\
false, /* No low pass filter on positive pad. */ N\
false, /* No low pass filter on negative pad. */ \
false, /* No nextout output enabled. */ N\
false, /* Negative pad disabled. */ \
true, /* Positive pad enabled, used as signal ground. */ \
false, /* No shorting of inputs. */ \
false, /* Rail-to-rail input enabled. */ \
true, /* Use factory calibrated opamp offset. */ \
[c] /* Opamp offset value (not used). */ N\

3

Configuration of OPA2 in cascaded inverting amplifier mode.

OPA_INIT_DIFF_DRIVER_OPAO

#define OPA_INIT_DIFF_DRIVER_OPAO
Value:

{ \
opaNegSelunityGain, /* Unity gain. */ \
opaPosSelPosPad, /* Positive input from pad. */ \
opaOutModeAll, /* Both main and alternate outputs. */ \
opaResSelDefault, /* Resistor ladder is not used. */ N\
opaResInMuxDisable, /* Resistor ladder disabled. */ N\
o, /* No alternate outputs enabled. */ \
_DAC_BIASPROG_BIASPROG_DEFAULT, /* Default bias setting. */ \
_DAC_BIASPROG_HALFBIAS_DEFAULT, /* Default half-bias setting. */ \
false, /* No low pass filter on positive pad. */ N\
false, /* No low pass filter on negative pad. */ N\
true, /* Pass output to next stage (OPA1l). */ \
false, /* Negative pad disabled. */ \
true, /* Positive pad enabled, used as signal input. */ \
false, /* No shorting of inputs. */ \
false, /* Rail-to-rail input enabled. */ N\
true, /* Use factory calibrated opamp offset. */ N\
[c] /* Opamp offset value (not used). */ \
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Configuration of OPAO in two-opamp differential driver mode.

OPA_INIT _DIFF_DRIVER_OPA1

Value:

opaNegSelResTap,
opaPosSelPosPad,
opaOutModeMain,
opaResSelR2eqR1,
opaResInMuxOpaln,
[c]

false,
false,
false,
false,
true,
false,
false,
true,
[¢]

/*

#define OPA_INIT_DIFF_DRIVER_OPA1

Negative input from resistor ladder tap.
Positive input from pad.

Main output enabled.

R2 = R1

Resistor ladder input from OPAQ.

No alternate outputs enabled.

’

_DAC_BIASPROG_BIASPROG_DEFAULT, /* Default bias setting.

_DAC_BIASPROG_HALFBIAS_DEFAULT, /* Default half-bias setting.
*

No low pass filter on positive pad.
No low pass filter on negative pad.
No nextout output enabled.

Negative pad disabled.

Positive pad enabled, used as signal ground.

No shorting of inputs.

Rail-to-rail input enabled.

Use factory calibrated opamp offset.
Opamp offset value (not used).

Configuration of OPA1in two-opamp differential driver mode.

OPA_INIT _DIFF_RECEIVER_OPAO

Value:

opaNegSelunityGain,
opaPosSelPosPad,
opaOutModeAll,
opaResSelR2eqR1,
opaResInMuxNegPad,
0

false,
false,
true,
true,
true,
false,
false,
true,
[c]

/*
/%
J*
/*
J*
/%

7%
/*
/%
/%
/%
/%
/*
J*
/*

#define OPA_INIT_DIFF_RECEIVER_OPAO

Unity gain.

Positive input from pad.

Both main and alternate outputs.

R2 = R1

Resistor ladder input from negative pad.
No alternate outputs enabled.

DAC_BIASPROG_BIASPROG_DEFAULT, /* Default bias setting.
DAC_BIASPROG_HALFBIAS_DEFAULT, /* Default half-bias setting.

No low pass filter on positive pad.
No low pass filter on negative pad.
Pass output to next stage (OPA2).

Negative pad enabled, used as signal ground.

Positive pad enabled, used as signal input.
No shorting of inputs.

Rail-to-rail input enabled.

Use factory calibrated opamp offset.

Opamp offset value (not used).

Configuration of OPAO in three-opamp differential receiver mode.

OPA_INIT _DIFF_RECEIVER_OPA1

#define OPA_INIT_DIFF_RECEIVER_OPA1

Value:
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*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
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/* Unity gain.
/* Positive input from pad.
/* Both main and alternate outputs.

Resistor ladder is not used.
Disable resistor ladder.
No alternate outputs enabled.

’
_DAC_BIASPROG_BIASPROG_DEFAULT, /* Default bias setting.
_DAC_BIASPROG_HALFBIAS_DEFAULT, /* Default half-bias setting.

No low pass filter on positive pad.
No low pass filter on negative pad.
Pass output to next stage (OPA2).
Negative pad disabled.

Positive pad enabled, used as signal input.

/* No shorting of inputs.
/* Rail-to-rail input enabled.
/* Use factory calibrated opamp offset.

{
opaNegSeluUnityGain,
opaPosSelPosPad,
opaOutModeAll,
opaResSelDefault, /*
opaResInMuxDisable, /*
0 /*
false, /*
false, /*
true, /*
false, /*
true, /*
false,
false,
true,
0 /*
3

Opamp offset value (not used).

Configuration of OPAT1in three-opamp differential receiver mode.

OPA_INIT _DIFF_RECEIVER_OPA2

#define OPA_INIT_DIFF_RECEIVER_OPA2

Value:

opaNegSelResTap,
opaPosSelResTapOpao,
opaOutModeMain,
opaResSelR2eqR1,
opaResInMuxOpaln,
DAC_OPAGMUX_OUTPEN_OUTO,

false,
false,
false,
false,
false,
false,
false,
true,
[¢]

/*
/%
/%
/%
/*
/*

7%
/%
/%
/%
/*
/%
/%
/%
/%

Input from resistor ladder tap.
Input from OPA® resistor ladder tap.
Main output enabled.

R2 = R1

Resistor ladder input from OPA1l.
Enable alternate output ©.

_DAC_BIASPROG_BIASPROG_DEFAULT, /* Default bias setting.
_DAC_BIASPROG_HALFBIAS_DEFAULT, /* Default half-bias setting.

No low pass filter on positive pad.
No low pass filter on negative pad.
No nextout output enabled.

Negative pad disabled.

Positive pad disabled.

No shorting of inputs.

Rail-to-rail input enabled.

Use factory calibrated opamp offset.
Opamp offset value (not used).

Configuration of OPA2 in three-opamp differential receiver mode.
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OPAMP_Init_TypeDef
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OPAMP init structure.

Public Attributes

OPAMP _NegSe
TypeDef

OPAMP_PoSSe
TypeDef

OPAMP —OUTtMo 4
e_TypeDef

DPAMP REsSE
TypeDef

.IA _esn
X_TypeDef

uint32_t
uint32_t

bool

uint32_t

|

Select input source for negative terminal.
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TR

Select input source for resistor ladder.

E

Alternate output enable bit mask.

‘B

et OPAMP bias current.

Divide OPAMP bias current by 2.

pTPosPadDisa
Disable low pass filter on positive pad.

egra [E]e]
Disable low pass filter on negative pad.

O
Enable NEXTOUT signal source.

E

E

Enable positive pad.

E

Enable negative pad.

= D =

Short OPAMP input terminals.

Disable input rail-to-rail capability.

G O i
Use factory calibrated opamp offset value.

pTTSet

Opamp offset value when is false.

Public Attribute Documentation

negSel

OPAMP_NegSel_TypeDef OPAMP _Init_TypeDef::negSel
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Select input source for negative terminal.

posSel
OPAMP _PosSel_TypeDef OPAMP _Init_TypeDef::posSel

Select input source for positive terminal.

outMode
OPAMP _OutMode_TypeDef OPAMP_Init_TypeDef::outMode

Output terminal connection.

resSel
OPAMP _ResSel_TypeDef OPAMP _Init_TypeDef::resSel

Select R2/R1 resistor ratio.

resinMux
OPAMP _ResInMux_TypeDef OPAMP _Init_TypeDef::resinMux

Select input source for resistor ladder.

outPen
uint32_t OPAMP_Init_TypeDef::outPen

Alternate output enable bit mask.

This value should consist one or more of the DAC_OPA[opa#]MUX_OUTPEN_OUT[output#] flags (defined in
<part_name>_dac.h) OR'ed together.

For OPAO:

- DAC_OPAOMUX_OUTPEN_OUTO
- DAC_OPAOMUX_OUTPEN_OUT1
- DAC_OPAOMUX_OUTPEN_OUT2
« DAC_OPAOMUX_OUTPEN_OUT3
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« DAC_OPAOMUX_OUTPEN_OUT4
For OPAT:

« DAC_OPATMUX_OUTPEN_OUTO
« DAC_OPATMUX_OUTPEN_OUTI1
+ DAC_OPATMUX_OUTPEN_OUT2
« DAC_OPATMUX_OUTPEN_OUT3
« DAC_OPATMUX_OUTPEN_OUT4

For OPA2:

« DAC_OPA2MUX_OUTPEN_OUTO
+ DAC_OPA2MUX_OUTPEN_OUTI1

E.g:
init.outPen = DAC_OPAOMUX_OUTPEN_OUTO | DAC_OPAOMUX_OUTPEN_OUT2 | DAC_OPAOMUX_OUTPEN_OUT4;

bias
uint32_t OPAMP_Init_TypeDef::bias

Set OPAMP bias current.

halfBias
bool OPAMP_Init_TypeDef::halfBias

Divide OPAMP bias current by 2.

IpfPosPadDisable
bool OPAMP_Init_TypeDef::IpfPosPadDisable

Disable low pass filter on positive pad.

IpfNegPadDisable
bool OPAMP _Init_TypeDef::IpfNegPadDisable

Disable low pass filter on negative pad.

nextOut
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bool OPAMP_Init_TypeDef::nextOut

Enable NEXTOUT signal source.

npEn
bool OPAMP _Init_TypeDef::npEn

Enable positive pad.

PPEN

bool OPAMP_Init_TypeDef::ppEn

Enable negative pad.

shortinputs
bool OPAMP_Init_TypeDef::shortinputs

Short OPAMP input terminals.

hcmbDisable
bool OPAMP_Init_TypeDef::hcmDisable

Disable input rail-to-rail capability.

defaultOffset
bool OPAMP_Init_TypeDef::defaultOffset

Use factory calibrated opamp offset value.

offset
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uint32_t OPAMP_Init_TypeDef::offset

Opamp offset value when is false.
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PCNT - Pulse Counter

Pulse Counter (PCNT) Peripheral API.

This module contains functions to control the PCNT peripheral of Silicon Labs 32-bit MCUs and SoCs. The
PCNT decodes incoming pulses. The module has a quadrature mode which may be used to decode the speed
and direction of a mechanical shaft.

Modules

PCNT_Init_TypeDef

Enumerations

enum

enum

enum

enum

Functions

void

void

PCNT_Mode_TypeDeq {

pcntModeDisable = _PCNT_CTRL_MODE_DISABLE
pcntModeOvsSingle = _PCNT_CTRL_MODE_OVSSINGLE
pcntModeExtSingle = _PCNT_CTRL_MODE_EXTCLKSINGLE
pcntModeExtQuad = _PCNT_CTRL_MODE_EXTCLKQUAD

}

Mode selection.

PCNT_CntEvent_TypeDeq {

pcntCntEventBoth = _PCNT_CTRL_CNTEV_BOTH
pcntCntEventUp = _PCNT_CTRL_CNTEV_UP
pcntCntEventDown = _PCNT_CTRL_CNTEV_DOWN
pcntCntEventNone = _PCNT_CTRL_CNTEV_NONE

}

Counter event selection.

PCNT_PRSSel_TypeDet {

pcntPRSChO = O
pcntPRSCh1 =1
pcntPRSCh2 = 2
pcntPRSCh3 = 3
pcntPRSCh4 = 4
pcntPRSCh5 = 5
pcntPRSChé6 = 6
pCcntPRSCh7 = 7
pcntPRSCh8 = 8
pcntPRSCh9 = 9
pcntPRSCh10 = 10
pCcntPRSCh11 = 1

}

PRS sources for sOPRS and si1PRS .

nput_TypeDei {

pcntPRSINputSO = O
pcntPRSInputS1 = 1

}

PRS inputs of PCNT.

PCNT_CounterResey(PCNT _TypeDef *pcnt)

Reset PCNT counters and TOP register.

PCNT_Enablgd(PCNT_TypeDef *pcnt, PCNT_Mode_TypeDef mode)
Set PCNT operational mode.
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bool  PCNT_TSEnabled(PCNT_TypeDef *pent)
Returns if the PCNT module is enabled or not.

void PCNT_CounterTopSed(PCNT_TypeDef *pcnt, uint32_t count, uint32_t top)

Set the counter and top values.

void PCNT_PRSINputEnabld(PCNT _TypeDef *pcnt, PCNT_PRSInput_TypeDef prsinput, bool enable)
Enable/disable the selected PRS input of PCNT.

void PCNT_FreezeEnablg(PCNT_TypeDef *pcnt, bool enable)

PCNT register synchronization freeze control.

void PCNT_Tnig(PCNT_TypeDef *pcnt, const PCNT_Init_TypeDef *init)
Initialize the pulse counter.

void PCNT_R J(PCNT_TypeDef *pcnt)
Reset PCNT to the same state that it was in after a hardware reset.

void PCNT _TopButterSef(PCNT_TypeDef *pcent, uint32_t val)
Set top buffer value.

void PCNT_TopSey(PCNT _TypeDef *pcnt, uint32_t val)
Set the top value.

uint32_t PCNT_CounterGef(PCNT_TypeDef *pcnt)

Default configuration for PCNT initialization structure.

uint32_t  |PCNT_AuxCounterGej(PCNT_TypeDef *pcnt)

Get the auxiliary counter value.

void PCNT_Countersed(PCNT_TypeDef *pcnt, uint32_t count)
Set a counter value.

void PCNT_IntClean(PCNT_TypeDef *pcnt, uint32_t flags)
Clear one or more pending PCNT interrupts.

void PCNT_IntDisablg(PCNT _TypeDef *pcnt, uint32_t flags)
Disable one or more PCNT interrupts.

void PCNT_IntENablg(PCNT_TypeDef *pcnt, uint32_t flags)
Enable one or more PCNT interrupts.

uint32_t  PCNT_INtGef(PCNT_TypeDef *pcnt)
Get pending PCNT interrupt flags.

uint32_t  PCNI_IntGetenableq(PCNT_TypeDef *pcnt)
Get enabled and pending PCNT interrupt flags.

void PCNT_IntSeq(PCNT_TypeDef *pcnt, uint32_t flags)
Set one or more pending PCNT interrupts from SW.

uint32_t  |PCNT_TopBulterGey(PCNT_TypeDef *pcnt)

Get the pulse counter top buffer value.

uint32_t PCNT_TopGeld(PCNT_TypeDef *pcnt)
Get the pulse counter top value.

void PCNT_Synd(PCNT_TypeDef *pcnt, uint32_t mask)
Wait for an ongoing sync of register(s) to low-frequency domain to complete.

Macros

#define  PCNTO_CNT_SIZH (16)

PCNTO Counter register size.
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#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define

Enumeration

PCNTT_CNT_SIZH (8)

PCNT1 Counter register size.

PCNTZ_CNT_SIZH (8)

PCNT2 Counter register size.

PCNT_MODE_DISABLH OxFF
PCNT mode disable.

PCNT_CNT_EVENT_NONH OxFF

PCNT count event is none.

DEFAULT _DEBUG_HAT]

Default Debug.

DEFAULT _MODH pcntModeDisable,

Default Mode.

DEFAULT_HYST| false,

Default Hysteresis.

DEFAULT_CDMH true,

Default counter direction.

DEFAULT_CNTEV pentCntEventup,

Default count event.

DEFAULT _AUXCNTEY pcntCntEventNone,

Default auxiliary count event.

DEFAULT _PRS_CH pcnhtPRSChO,
Default selected PRS channel as SOIN and S1IN.

PCNT_INIT_DEFAULT undefined

Default configuration for PCNT initialization structure.

Documentation

PCNT_Mode_TypeDef

PCNT_Mode_TypeDef

Mode selection.

pcntModeDisable

Enumerator
Disable pulse counter.

pentModeOvsSingle Single input LFACLK oversampling mode (available in EMO-EM2).

pcntModeExtSingle
pcntModeExtQuad

PCNT_CntEvent_TypeDef

PCNT_CntEvent_TypeDef

Counter event selection.

&= SILICON LABS

Externally clocked single input counter mode (available in EMO-EM3).

Externally clocked quadrature decoder mode (available in EMO-EM3).

Note: unshifted values are being used for enumeration because multiple configuration structure members use
this type definition.

Enumerator
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pcntCntEventBoth Counts up on up-count and down on down-count events.
pentCntEventUp Only counts up on up-count events.

pcntCntEventDown Only counts down on down-count events.
pentCntEventNone Never counts.

PCNT_PRSSel_TypeDef
PCNT_PRSSel_TypeDef

PRS sources for soPRS and si1PRS .

Enumerator
pcntPRSChO PRS channel 0.
pcntPRSCh1 PRS channel 1.
pcntPRSCh2 PRS channel 2.
pcntPRSCh3 PRS channel 3.
pcntPRSCh4 PRS channel 4.
pcntPRSCh5 PRS channel 5.
pcntPRSChé PRS channel 6.
pcntPRSCh7 PRS channel 7.
pcntPRSCh8 PRS channel 8.
pcntPRSCh9 PRS channel 9.
pcntPRSCh10 PRS channel 10.
pcntPRSChT1 PRS channel 11.
PCNT_PRSInput_TypeDef
PCNT_PRSInput_TypeDef
PRS inputs of PCNT.
Enumerator
pcntPRSINnputSO
pcntPRSInputsSi PRS input O.
Function Documentation
PCNT_CounterReset
void PCNT_CounterReset (PCNT_TypeDef * pcnt)
Reset PCNT counters and TOP register.
Parameters
Type Direction  Argument Name Description
PCNT_TypeDef * [in] pcnt A pointer to the PCNT peripheral register block.
Note
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- Notice that special SYNCBUSY handling is not applicable for the RSTEN bit of the control register, so we don't
need to wait for it when only modifying RSTEN. (It would mean undefined wait time if clocked by an external
clock.) The SYNCBUSY bit will however be set, leading to a synchronization in the LF domain, with, in reality, no
changes.

PCNT_Enable

void PCNT_Enable (PCNT_TypeDef * pcnt, PCNT_Mode_TypeDel mode)

Set PCNT operational mode.

Parameters

Type Direction = Argument Naome  Description

PCNT_TypeDef * [in] pent A pointer to the PCNT peripheral register block.
PCNT_™Mode_TypeDet [in] mode An operational mode to use for PCNT.

Notice that this function does not do any configuration. Setting operational mode is normally only required
after initialization is done, and if not done as part of initialization or if requiring to disable/reenable pulse
counter.

Note

« This function may stall until synchronization to low-frequency domain is completed. For that reason, it should
normally not be used when an external clock is used for the PCNT module, since stall time may be undefined.

PCNT_IsEnabled

bool PCNT_IsEnabled (PCNT_TypeDef * pcnt)

Returns if the PCNT module is enabled or not.

Parameters
Type Direction  Argument Name Description
PCNT_TypeDef * [in] pcnt A pointer to the PCNT peripheral register block.

Notice that this function does not do any configuration.
Returns
- Returns TRUE if the module is enabled.
PCNT_CounterTopSet
void PCNT_CounterTopSet (PCNT_TypeDef * pcnt, uint32_t count, uint32_t top)

Set the counter and top values.

Parameters
Type Direction  Argument Name Description
PCNT_TypeDef * [in] pent A pointer to the PCNT peripheral register block.
uint32_t [in] count A value to set in the counter register.
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Type Direction Argument Name Description
uint32_t [in] top A value to set in the top register.

The pulse counter is disabled while changing these values and reenabled (if originally enabled) when values
have been set.

Note

« This function will stall until synchronization to low-frequency domain is completed. For that reason, it should
normally not be used when an external clock is used for the PCNT module, since stall time may be undefined.
The counter should normally only be set when operating in (or about to enable) pcntModeOvsSingld mode.

PCNT_PRSInputEnable

void PCNT_PRSInputEnable (PCNT_TypeDef * pcnt, PCNT_PRSInput_TypeDei prsinput, bool enable)

Enable/disable the selected PRS input of PCNT.

Parameters
; : Argument -
Type Direction Nae Description
PCNT_TypeDef * [in] pent A pointer to the PCNT peripheral register block.
PCNT_PRSINput_TypeDeq [in] prsinput PRS input (SO or S1) of the selected PCNT module.
bool [in] enable Set to true to enable, false to disable the selected PRS

input.

Notice that this function does not do any configuration.

PCNT_FreezeEnable

void PCNT_FreezeEnable (PCNT_TypeDef * pcnt, bool enable)

PCNT register synchronization freeze control.

Parameters

Type Direction ﬁrqgr;l;nent Description

PCNT_TypeDef [in] pent A pointer to the PCNT peripheral register block.
bool [in] enable

. True - enable freeze, modified registers are not propagated
to the LF domain.

- False - disables freeze, modified registers are propagated to
LF domain.

Some PCNT registers require synchronization into the low-frequency (LF) domain. The freeze feature allows
for several registers to be modified before passing them to the LF domain simultaneously, which takes place
when the freeze mode is disabled.

Note

- When enabling freeze mode, this function will wait for all current ongoing PCNT synchronization to the LF
domain to complete (normally synchronization will not be in progress). However, for this reason, when using
freeze mode, modifications of registers requiring the LF synchronization should be done within one freeze
enable/disable block to avoid unnecessary stalling.
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PCNT_Init

void PCNT _Init (PCNT_TypeDef * pcnt, const PCNT_Tnit_TypeDeq * init)

Initialize the pulse counter.

Parameters
Type Direction Argument Name Description
PCNT_TypeDef * [in] pent A pointer to the PCNT peripheral register block.
const PCNT_Thit_TypeDef *  [in] init A pointer to the initialization structure.

This function will configure the pulse counter. The clock selection is configured as follows, depending on
operational mode:

. pcntModeOvsSingldg - Use LFACLK.
. - Use external PCNTn_SO pin.
. pcntModeExtquad - Use external PCNTN_SO pin.

Notice that the LFACLK must be enabled in all modes, since some basic setup is done with this clock even if
the external pin clock usage mode is chosen. The pulse counter clock for the selected instance must also be
enabled prior to initialization.

Notice that pins used by the PCNT module must be properly configured by the user explicitly through setting
the ROUTE register for the PCNT to work as intended.

Writing to CNT will not occur in external clock modes (EXTCLKQUAD and EXTCLKSINGLE) because the external
clock rate is unknown. The user should handle it manually depending on the application.

TOPB is written for all modes but in external clock mode it will take 3 external clock cycles to sync to TOP.
Note

« Initializing requires synchronization into the low-frequency domain. This may cause a delay.

PCNT_Reset

void PCNT_Reset (PCNT_TypeDef * pcnt)

Reset PCNT to the same state that it was in after a hardware reset.

Parameters
Type Direction  Argument Name Description
PCNT_TypeDef * [in] pent A pointer to the PCNT peripheral register block.

Notice the LFACLK must be enabled, since some basic reset is done with this clock. The pulse counter clock
for the selected instance must also be enabled prior to initialization.

Note

. The ROUTE register is NOT reset by this function to allow for centralized setup of this feature.

PCNT_TopBufferSet

void PCNT _TopBufferSet (PCNT_TypeDef * pcnt, uint32_t val)
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Set top buffer value.

Parameters
Type Direction  Argument Name Description
PCNT_TypeDef * [in] pent A pointer to the PCNT peripheral register block.
uint32_t [in] val A value to set in the top buffer register.

Note

« This function may stall until synchronization to low-frequency domain is completed. For that reason, it should
normally not be used when an external clock is used for the PCNT module since stall time may be undefined.

PCNT_TopSet
void PCNT_TopSet (PCNT_TypeDef * pcnt, uint32_t val)

Set the top value.

Parameters
Type Direction  Argument Name Description
PCNT_TypeDef * [in] pent A pointer to the PCNT peripheral register block.
uint32_t [in] val A value to set in the top register.

Note

« This function will stall until synchronization to low-frequency domain is completed. For that reason, it should
normally not be used when an external clock is used for the PCNT module since stall time may be undefined.

PCNT_CounterGet

uint32_t PCNT_CounterGet (PCNT_TypeDef * pcnt)

Default configuration for PCNT initialization structure.

Parameters
Type Direction Argument Name Description
PCNT_TypeDef * [in] pent Pointer to the PCNT peripheral register block.

Get the pulse counter value.
Returns

« Current pulse counter value.

PCNT_AuxCounterGet

uint32_t PCNT_AuxCounterGet (PCNT_TypeDef * pcnt)

Get the auxiliary counter value.

Parameters
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Type Direction Argument Name Description
PCNT_TypeDef * [in] pent Pointer to the PCNT peripheral register block.
Returns

. Current auxiliary counter value.

PCNT_CounterSet

void PCNT_CounterSet (PCNT_TypeDef * pcnt, uint32_t count)

Set a counter value.

Parameters
Type Direction Argument Name Description
PCNT_TypeDef * [in] pent Pointer to the PCNT peripheral register block.
uint32_t [in] count Value to set in counter register.

Pulse counter is disabled while changing counter value and re-enabled (if originally enabled) when counter
value has been set.

Note

« This function will stall until synchronization to low-frequency domain is completed. For that reason, it should
normally not be used when using an external clock to clock the PCNT module since stall time may be undefined
in that case. The counter should normally only be set when operating in (or about to enable)
pcntModeOvsSingld mode.

PCNT_IntClear

void PCNT_IntClear (PCNT_TypeDef * pcnt, uint32_t flags)

Clear one or more pending PCNT interrupts.

Parameters
Type Direction ﬁrqg#?ent Description
PCNT_TypeDef [in] pent Pointer to the PCNT peripheral register block.
uint32_t [in] flags Pending PCNT interrupt source to clear. Use a bitwise logic OR

combination of valid interrupt flags for the PCNT module
(PCNT_IF_nnn).

PCNT_IntDisable
void PCNT _IntDisable (PCNT_TypeDef * pcnt, uint32_t flags)

Disable one or more PCNT interrupts.

Parameters
Type Direction Argument Name Description
PCNT_TypeDef * [in] pent Pointer to the PCNT peripheral register block.
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Argument

Type Direction Description

uint32_t [in] flags PCNT interrupt sources to disable. Use a bitwise logic OR combination of
valid interrupt flags for PCNT module (PCNT_IF_nnn).

PCNT_IntEnable
void PCNT_IntEnable (PCNT_TypeDef * pcnt, uint32_t flags)

Enable one or more PCNT interrupts.

Parameters
T : ; Argument "
ype Direction e Description
PCNT_TypeDef [in] pent Pointer to the PCNT peripheral register block.
uint32_t [in] flags PCNT interrupt sources to enable. Use a bitwise logic OR combination
of valid interrupt flags for PCNT module (PCNT_IF_nnn).
Note

- Depending on the use, a pending interrupt may already be set prior to enabling the interrupt. To ignore a
pending interrupt, consider using PCNT_IntCledr(] prior to enabling the interrupt.

PCNT_IntGet

uint32_t PCNT_IntGet (PCNT_TypeDef * pcnt)

Get pending PCNT interrupt flags.

Parameters

Type Direction = Argument Name Description

PCNT_TypeDef * [in] pent Pointer to the PCNT peripheral register block.
Note

. The event bits are not cleared by the use of this function.
Returns

- PCNT interrupt sources pending. A bitwise logic OR combination of valid interrupt flags for PCNT module
(PCNT_IF_nnn).

PCNT_IntGetEnabled
uint32_t PCNT_IntGetEnabled (PCNT_TypeDef * pcnt)

Get enabled and pending PCNT interrupt flags.

Parameters
Type Direction Argument Name Description
PCNT_TypeDef * [in] pent Pointer to thePCNT peripheral register block.

Useful for handling more interrupt sources in the same interrupt handler.
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Note
- The event bits are not cleared by the use of this function.
Returns

« Pending and enabled PCNT interrupt sources. The return value is the bitwise AND combination of
o the OR combination of enabled interrupt sources in PCNT_IEN_nnn register (PCNT_IEN_nnn) and
o the OR combination of valid interrupt flags of the PCNT module (PCNT_IF_nnn).

PCNT_IntSet

void PCNT_IntSet (PCNT_TypeDef * pcnt, uint32_t flags)

Set one or more pending PCNT interrupts from SW.

Parameters
Type Direction ﬁrdgm;nent Description
PCNT_TypeDef [in] pent Pointer to the PCNT peripheral register block.
uint32_t [in] flags PCNT interrupt sources to set to pending. Use a bitwise logic OR

combination of valid interrupt flags for PCNT module (PCNT_IF_nnn).

PCNT_TopBufferGet
uint32_t PCNT_TopBufferGet (PCNT_TypeDef * pcnt)

Get the pulse counter top buffer value.

Parameters

Type Direction Argument Name Description

PCNT_TypeDef * [in] pent Pointer to the PCNT peripheral register block.
Returns

. Current pulse counter top buffer value.

PCNT_TopGet
uint32_t PCNT_TopGet (PCNT_TypeDef * pcnt)

Get the pulse counter top value.

Parameters

Type Direction Argument Name Description

PCNT_TypeDef * [in] pent Pointer to the PCNT peripheral register block.
Returns

« Current pulse counter top value.
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PCNT_Sync

void PCNT_Sync (PCNT_TypeDef * pcnt, uint32_t mask)

Wait for an ongoing sync of register(s) to low-frequency domain to complete.

&= SILICON LABS

Parameters
Type Direction ﬁragr#g\ent Description
PCNT_TypeDef [in] pent A pointer to the PCNT peripheral register block.
uint32_t [in] mask A bitmask corresponding to SYNCBUSY register defined bits

indicating registers that must complete any ongoing synchronization.

Macro Definition Documentation
PCNTO_CNT_SIZE

#define PCNTO_CNT_SIZE

Value:

(16)

PCNTO Counter register size.

PCNTO counter is 16 bits.

PCNT1_CNT_SIZE

#define PCNT1_CNT_SIZE

Value:

(8)

PCNT1 Counter register size.

PCNT1 counter is 8 bits.

PCNT2_CNT_SIZE

#define PCNT2_CNT_SIZE

Value:

| (8)

PCNT2 Counter register size.

PCNT2 counter is 8 bits.

PCNT_MODE_DISABLE
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#define PCNT_MODE_DISABLE

Value:

OXFF

PCNT mode disable.

PCNT_CNT_EVENT_NONE

#define PCNT_CNT_EVENT_NONE

Value:

OXFF

PCNT count event is none.

DEFAULT _DEBUG_HALT

#define DEFAULT _DEBUG_HALT

Default Debug.

DEFAULT _MODE

#define DEFAULT _MODE

Value:

pcntModeDisable,

Default Mode.

Disabled by default.

DEFAULT _HYST

#define DEFAULT_HYST

Value:

false,

Default Hysteresis.

Hysteresis disabled.

DEFAULT _CDIR

#define DEFAULT_CDIR
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Value:

true,

Default counter direction.

Counter direction is given by CNTDIR.

DEFAULT _CNTEV

#define DEFAULT_CNTEV

Value:

pcntCntEventUp,

Default count event.

Regular counter counts up on upcount events.

DEFAULT _AUXCNTEV

#define DEFAULT_AUXCNTEV

Value:

pcntCntEventNone,

Default auxiliary count event.

Auxiliary counter doesn't respond to events.

DEFAULT _PRS_CH

#define DEFAULT _PRS_CH

Value:

pcntPRSChO,

Default selected PRS channel as SOIN and S1IN.

PRS channel O selected as SOIN and as S1IN.

PCNT_INIT _DEFAULT

#define PCNT_INIT_DEFAULT

Value:

\

DEFAULT_MODE /* Default mode. */ \
_PCNT_CNT_RESETVALUE, /* Default counter HW reset value. */ \
_PCNT_TOP_RESETVALUE, /* Default counter HW reset value. */ \
false, /* Use positive edge. */ \
false, /* Up-counting. */ \
false, /* Filter disabled. */ \
DEFAULT_DEBUG_HALT /* Debug Halt enabled. */ \
DEFAULT_HYST /* Default Hysteresis. */ \
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DEFAULT_CDIR /* Default CNTDIR. */ \
DEFAULT_CNTEV /* Faults CNTEV. */ \
DEFAULT_AUXCNTEV /* Default AUXCNTEV. */ \
DEFAULT_PRS_CH /* PRS channel 0 selected as SOIN. */ \

DEFAULT_PRS_CH /* PRS channel 0 selected as S1IN. */ \

Default configuration for PCNT initialization structure.
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PCNT_Init_TypeDef

Initialization structure.

Public Attributes

PCNT_Mode_
peDef
uint32_t

uint32_t

bool

TypeDef
TypeDef
DCNT _PRSSel”
PCNT _PRSSal™

Mode to operate in.

:

:

Initial counter value (refer to reference manual for max value allowed).

B

Initial top value (refer to reference manual for max value allowed).

:

Polarity of incoming edge.

Counting direction, only applicable for pcntModeOvsSingld and pcntModeEXtsinglg modes.

|

d

Enable filter, only available in pchtModeOvsSinglg* mode.

4

Set to true to enable hysteresis.

E

Set to true to enable S1to determine the direction of counting in OVSSINGLE or EXTCLKSINGLE modes.

E

Selects whether the regular counter responds to up-count events, down-count events, both, or none.

E

Selects whether the auxiliary counter responds to up-count events, down-count events, both, or none.

EOPRS
Select PRS channel as input to SOIN in PCNTx_INPUT register.

;

Select PRS channel as input to S1IN in PCNTX_INPUT register.

Public Attribute Documentation

mode

PCNT_Mode_TypeDef PCNT_Init_TypeDef::mode

Mode to operate in.

counter

uint32_t PCNT_Init_TypeDef::counter

Initial counter value (refer to reference manual for max value allowed).

Only used for pchtModeOvsSinglq (and possibly pchtModeDisablg) modes. If using pchtModeEXtSinglq or

modes, counter value is reset to HW reset value.
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top
uint32_t PCNT_Init_TypeDef::top

Initial top value (refer to reference manual for max value allowed).

Only used for pchtModeOvsSingld (and possibly pchtModeDisablg) modes. If using pchtModeExtsinglq or
modes, top value is reset to HW reset value.

negEdge
bool PCNT_Init_TypeDef::negEdge

Polarity of incoming edge.

- pcntModeExtSingld mode - if false, positive edges are counted, otherwise negative edges.
. mode - if true, counting direction is inverted.

countDown

bool PCNT_Init_TypeDef::countDown

Counting direction, only applicable for pcntModeOvsSingld and pcntModeExtsinglg modes.

filter
| bool PCNT_Init_TypeDef::filter

Enable filter, only available in pchtModeOvsSinglg* mode.

hyst
| bool PCNT_Init_TypeDef::hyst

Set to true to enable hysteresis.

When enabled, PCNT will always overflow and underflow to TOP/2.

s1CntDir
bool PCNT_Init_TypeDef::s1CntDir

Set to true to enable S1to determine the direction of counting in OVSSINGLE or EXTCLKSINGLE modes.

When S1is high, the count direction is given by CNTDIR, and when S1is low, the count direction is the opposite.

cntEvent
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PCNT_CntEvent_TypeDef PCNT_Init_TypeDef::cntEvent

Selects whether the regular counter responds to up-count events, down-count events, both, or none.

auxCntEvent

PCNT_CntEvent_TypeDef PCNT_Init_TypeDef::auxCntEvent

Selects whether the auxiliary counter responds to up-count events, down-count events, both, or none.

sOPRS

PCNT_PRSSel_TypeDef PCNT_Init_TypeDef::sOPRS

Select PRS channel as input to SOIN in PCNTx_INPUT register.

S1PRS

PCNT_PRSSel_TypeDef PCNT_Init_TypeDef::sTPRS

Select PRS channel as input to S1IN in PCNTx_INPUT register.
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PRS - Peripheral Reflex System

PRS - Peripheral Reflex System

Peripheral Reflex System (PRS) Peripheral API.

This module contains functions to control the PRS peripheral of Silicon Labs 32-bit MCUs and SoCs. The PRS
allows configurable, fast, and autonomous communication between peripherals on the MCU or SoC.

Enumerations

enum {

prsTypeAsync
prsTypeSync

}

PRS Channel type.

enum PRS_Edge_TypeDef {

prseEdgeOff
prsEdgePos
prsEdgeNeg
prsEdgeBoth

}

Edge detection type.
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enum

Functions

PRS_Signar_{ {

prsSignalNone = PRS_CH_CTRL_SOURCESEL_NONE | (OxO << _PRS_CH_CTRL_SIGSEL_SHIFT)
prsSignalSW = PRS_CH_CTRL_SOURCESEL_NONE | (Ox1 << _PRS_CH_CTRL_SIGSEL_SHIFT)

}

prsSignalADCO_SINGLE = PRS_ADCO_SINGLE
prsSignalADCO_SCAN = PRS_ADCO_SCAN
prsSignalTIMERO_UF = PRS_TIMERO_UF
prsSignalTIMERO_OF = PRS_TIMERO_OF
prsSignalTIMERO_CCO = PRS_TIMERO_CCO
prsSignalTIMERO_CC1 = PRS_TIMERO_CC1
prsSignalTIMERO_CC2 = PRS_TIMERO_CC2
prsSignalTIMER1_UF = PRS_TIMER1_UF
prsSignalTIMER1_OF = PRS_TIMER1_OF
prsSignalTIMER1_CCO = PRS_TIMER1_CCO
prsSignalTIMER1_CC1 = PRS_TIMER1_CC1
prsSignalTIMER1_CC2 = PRS_TIMER1_CC2
prsSignalTIMER2_UF = PRS_TIMER2_UF
prsSignalTIMER2_OF = PRS_TIMER2_OF
prsSignalTIMER2_CCO = PRS_TIMER2_CCO
prsSignalTIMER2_CC1 = PRS_TIMER2_CC1
prsSignalTIMER2_CC2 = PRS_TIMER2_CC2
prsSignalTIMER3_UF = PRS_TIMER3_UF
prsSignalTIMER3_OF = PRS_TIMER3_OF
prsSignalTIMER3_CCO = PRS_TIMER3_CCO
prsSignalTIMER3_CC1= PRS_TIMER3_CC1
prsSignalTIMER3_CC2 = PRS_TIMER3_CC2
prsSignalLETIMERO_CHO = PRS_LETIMERO_CHO
prsSignalLETIMERO_CH1 = PRS_LETIMERO_CH1
prsSignalRTC_OF = PRS_RTC_OF
prsSignalRTC_COMPO = PRS_RTC_COMPO
prsSignalRTC_COMP1 = PRS_RTC_COMP1
prsSignalBURTC_COMP = PRS_BURTC_COMP
prsSignalBURTC _OF = PRS_BURTC_OF
prsSignalACMPO_OUT = PRS_ACMPO_OUT
prsSignalACMP1_OUT = PRS_ACMP1_OUT
prsSignalLESENSE_SCANRESO = PRS_LESENSE_SCANRESO
prsSignalLESENSE_SCANRES1 = PRS_LESENSE_SCANREST1
prsSignalLESENSE_SCANRES2 = PRS_LESENSE_SCANRES2
prsSignalLESENSE_SCANRES3 = PRS_LESENSE_SCANRES3
prsSignalLESENSE_SCANRES4 = PRS_LESENSE_SCANRES4
prsSignalLESENSE_SCANRES5 = PRS_LESENSE_SCANRES5
prsSignalLESENSE_SCANRES6 = PRS_LESENSE_SCANRES6
prsSignalLESENSE_SCANRES7 = PRS_LESENSE_SCANRES7
prsSignalLESENSE_SCANRES8 = PRS_LESENSE_SCANRESS8
prsSignalLESENSE_SCANRES9 = PRS_LESENSE_SCANRES9
prsSignalLESENSE_SCANRES10 = PRS_LESENSE_SCANRES10
prsSignalLESENSE_SCANRES11 = PRS_LESENSE_SCANREST1
prsSignalLESENSE_SCANRES12 = PRS_LESENSE_SCANRES12
prsSignalLESENSE_SCANRES13 = PRS_LESENSE_SCANRES13
prsSignalLESENSE_SCANRES14 = PRS_LESENSE_SCANRES14
prsSignalLESENSE_SCANRES15 = PRS_LESENSE_SCANRES15
prsSignalLESENSE_DECO = PRS_LESENSE_DECO
prsSignalLESENSE_DEC1 = PRS_LESENSE_DEC1
prsSignalLESENSE_DEC2 = PRS_LESENSE_DEC2
prsSignalUSART1_TXC = PRS_USART1_TXC
prsSignalUSART1_RXDATAV = PRS_USART1_RXDATAV
prsSignalUSART2_TXC = PRS_USART2_TXC
prsSignalUSART2_RXDATAV = PRS_USART2_RXDATAV
prsSignalUARTO_TXC = PRS_UARTO_TXC
prsSignalUARTO_RXDATAV = PRS_UARTO_RXDATAV
prsSignalUART1_TXC = PRS_UART1_TXC
prsSignalUART1_RXDATAV = PRS_UART1_RXDATAV
prsSignalGPIO_PINO = PRS_GPIO_PINO
prsSignalGPIO_PINT = PRS_GPIO_PIN1
prsSignalGPIO_PIN2 = PRS_GPIO_PIN2
prsSignalGPIO_PIN3 = PRS_GPIO_PIN3
prsSignalGPIO_PIN4 = PRS_GPIO_PIN4
prsSignalGPIO_PIN5 = PRS_GPIO_PIN5
prsSignalGPIO_PIN6 = PRS_GPIO_PIN6
prsSignalGPIO_PIN7 = PRS_GPIO_PIN7
prsSignalGPIO_PIN8 = PRS_GPIO_PIN8
prsSignalGPIO_PINS = PRS_GPIO_PIN9
prsSignalGPIO_PIN10 = PRS_GPIO_PIN10
prsSignalGPIO_PIN11 = PRS_GPIO_PIN11
prsSignalGPIO_PIN12 = PRS_GPIO_PIN12
prsSignalGPIO_PIN13 = PRS_GPIO_PIN13
prsSignalGPIO_PIN14 = PRS_GPIO_PIN14
prsSignalGPIO_PIN15 = PRS_GPIO_PIN15

PRS Signal.
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void

void

void

int

void

void

void

uint32_t

void

void

void

Macros

#define

#define

#define

&= SILICON LABS

PRS_SourcesSignalsei(unsigned int ch, uint32_t source, uint32_t signal, PRS_Edge_TypeDef edge)

Set a source and signal for a channel.

PRS_SourceAsyncsignarseq(unsigned int ch, uint32_t source, uint32_t signal)

Set the source and asynchronous signal for a channel.

PRS_GpioOutputlLocation(unsigned int ch, unsigned int location)

Send the output of a PRS channel to a GPIO pin.

PRS_GetFreeChannel(PRS_ChType_t type)

Search for the first free PRS channel.

PRS_Reseq(void)

Reset all PRS channels.

PRS_CTonnectsignal(unsigned int ch, PRS_ChType_t type, PRS_Signal_t signal)

Connect a PRS signal to a channel.

PRS_Teversej(uint32_t level, uint32_t mask)

Set level control bit for one or more channels.

PRS_LeverGey(void)

Get level control bit for all channels.

PRS_PulseTrigger(uint32_t channels)

Trigger a high pulse (one HFPERCLK) for one or more channels.

PRS_ChannelLevelSeq(unsigned int ch, bool level)

Set the PRS channel level for one asynchronous PRS channel.

PRS_ChannelPulsg(unsigned int ch)

Trigger a pulse on one PRS channel.

PRS_SYNC_CHAN_COUNT PRS_CHAN_COUNT

PRS Synchronous channel count.

PRS_ASYNC_CHAN_COUNT PRS_CHAN_COUNT

PRS Asynchronous channel count.

PRS_ASYNC_SUPPORTEQ 1

PRS asynchronous support.

Enumeration Documentation

PRS_ChType_t

PRS_ChType_t

PRS Channel type.

prsTypeAsync

prsTypeSync

Enumerator
Asynchronous channel type.

Synchronous channel type.

PRS_Edge_TypeDef

PRS_Edge_TypeDef

Edge detection type.
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prsSignalSw
prsSignalADCO_SINGLE
prsSignalADCO_SCAN
prsSignalTIMERO _UF
prsSignalTIMERO_OF
prsSignalTIMERO_CCO
prsSignalTIMERO_CC1
prsSignalTIMERO_CC2
prsSignalTIMER1_UF
prsSignalTIMER1_OF
prsSignalTIMER1_CCO
prsSignalTIMER1_CC1
prsSignalTIMER1_CC2
prsSignalTIMER2_UF
prsSignalTIMER2_OF
prsSignalTIMER2_CCO
prsSignalTIMER2_CC1
prsSignalTIMER2_CC2
prsSignalTIMER3_UF
prsSignalTIMER3_OF
prsSignalTIMER3_CCO
prsSignalTIMER3_CC1
prsSignalTIMER3_CC2
prsSignalLETIMERO_CHO
prsSignalLETIMERO_CH1
prsSignalRTC _OF
prsSignalRTC_COMPO
prsSignalRTC_COMP1
prsSignalBURTC _COMP
prsSignalBURTC _OF

Enumerator
prsEdgeOff Leave signal as is.
prsEdgePos Generate pulses on positive edge.
prsEdgeNeg Generate pulses on negative edge.
prsEdgeBoth Generate pulses on both edges.
PRS_Signal_t
PRS_Signal_t
PRS Signal.
Enumerator
prsSignalNone No Signal.

Software-reserved Signal.
ADCO_SINGLE signal.
ADCO_SCAN signal.
TIMERO underflow Signal.
TIMERO overflow Signal.

TIMERO capture/compare channel O Signal.

TIMERO capture/compare channel 1 Signal.

TIMERO capture/compare channel 2 Signal.

TIMER1 underflow Signal.

TIMER1 overflow Signal.

TIMER1 capture/compare channel O Signal.
TIMER1 capture/compare channel 1 Signal.
TIMER1 capture/compare channel 2 Signal.
TIMER2 underflow Signal.

TIMER2 overflow Signal.

TIMER2 capture/compare channel O Signal.

TIMER2 capture/compare channel 1 Signal.
TIMER2 capture/compare channel 2 Signal.
TIMER3 underflow Signal.

TIMER3 overflow Signal.

TIMER3 capture/compare channel 0 Signal.

TIMER3 capture/compare channel 1 Signal.
TIMER3 capture/compare channel 2 Signal.
LETIMERO channel O Signal.

LETIMERO channel 1 Signal.

RTC_OF signal.

RTC_COMPO signal.

RTC_COMP1 signal.

BURTC compare Signal.

BURTC overflow Signal.
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prsSignalACMPO_OUT
prsSignalACMP1_OUT
prsSignalLESENSE_SCANRESO
prsSignalLESENSE_SCANRESI1
prsSignalLESENSE_SCANRES2
prsSignalLESENSE_SCANRES3
prsSignalLESENSE_SCANRES4
prsSignalLESENSE_SCANRES5
prsSignalLESENSE_SCANRES6
prsSignalLESENSE_SCANRES7
prsSignalLESENSE_SCANRESS
prsSignalLESENSE_SCANRES9
prsSignalLESENSE_SCANRES10
prsSignalLESENSE_SCANREST1
prsSignalLESENSE_SCANRES12
prsSignalLESENSE_SCANRES13
prsSignalLESENSE_SCANRES14
prsSignalLESENSE_SCANRES15
prsSignalLESENSE_DECO
prsSignalLESENSE_DEC1
prsSignalLESENSE_DEC2
prsSignalUSART1_TXC
prsSignalUSART1_RXDATAV
prsSignalUSART2_TXC
prsSignalUSART2_RXDATAV
prsSignalUARTO_TXC
prsSignalUARTO_RXDATAV
prsSignalUART1_TXC
prsSignalUART1_RXDATAV
prsSignalGPIO_PINO
prsSignalGPIO_PIN1
prsSignalGPIO_PIN2
prsSignalGPIO_PIN3
prsSignalGPIO_PIN4
prsSignalGPIO_PIN5
prsSignalGPIO_PIN6
prsSignalGPIO_PIN7
prsSignalGPIO_PIN8
prsSignalGPIO_PIN9
prsSignalGPIO_PIN10
prsSignalGPIO_PINT1
prsSignalGPIO_PIN12
prsSignalGPIO_PIN13

ACMPO Signal.

ACMP1 output Signal.
LESENSE_SCANRESO Signal.
LESENSE_SCANRES1 Signal.
LESENSE_SCANRES2 Signal.
LESENSE_SCANRES3 Signal.
LESENSE_SCANRES4 Signal.
LESENSE_SCANRESS5 Signal.
LESENSE_SCANRES6 Signal.
LESENSE_SCANRES? Signal.
LESENSE_SCANRESS Signal.
LESENSE_SCANRES9 Signal.
LESENSE_SCANRES10 Signal.
LESENSE_SCANREST11 Signal.
LESENSE_SCANRES12 Signal.
LESENSE_SCANRES13 Signal.
LESENSE_SCANRES14 Signal.
LESENSE_SCANRES15 Signal.
LESENSE_DECO Signal.
LESENSE_DECT1 Signal.
LESENSE_DEC2 Signal.
USART1 TX complete Signal.

USART1 RX data available Signal.

USART2 TX complete Signal.

USART2 RX data available Signal.

UARTO TX complete Signal.

UARTO RX data available Signal.

UART1 TX complete Signal.

UART1RX data available Signal.

GPIO Pin O Signal.
GPIO Pin 1 Signal.
GPIO Pin 2 Signal.
GPIO Pin 3 Signal.
GPIO Pin 4 Signal.
GPIO Pin 5 Signal.
GPIO Pin 6 Signal.
GPIO Pin 7 Signal.
GPIO Pin 8 Signal.
GPIO Pin 9 Signal.
GPIO Pin 10 Signal.
GPIO Pin 11 Signal.
GPIO Pin 12 Signal.
GPIO Pin 13 Signal.
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prsSignalGPIO_PIN14
prsSignalGPIO_PIN15

Function Documentation

PRS_SourcesSignalSet

&= SILICON LABS

GPIO Pin 14 Signal.
GPIO Pin 15 Signal.

void PRS_SourceSignalSet (unsigned int ch, uint32_t source, uint32_t signal, PRS_Edge_TypeDei edge)

Set a source and signal for a channel.

Parameters

Type Direction ﬁra%;nent
unsigned int [in] ch
uint32_t [in] source
uint32_t [in] signal
PRS_Edge_TypeDedl [in] edge

PRS_SourceAsyncSignalSet

Description

A channel to define the signal and source for.

A source to select for the channel. Use one of
PRS_CH_CTRL_SOURCESEL_x defines.

A signal (for selected source ) to use. Use one of
PRS_CH_CTRL_SIGSEL_x defines.

An edge (for selected source/signal) to generate the pulse for.

void PRS_SourceAsyncSignalSet (unsigned int ch, uint32_t source, uint32_t signal)

Set the source and asynchronous signal for a channel.

Parameters
T ; ; Argument o
ype Direction Nee Description
iUn’]cSigned [in] ch A channel to define the source and asynchronous signal for.
uint32_t  [in] source A source to select for the channel. Use one of PRS_CH_CTRL_SOURCESEL _x
defines.
uint32_t [in] signal

An asynchronous signal (for selected source ) to use. Use one of the

PRS_CH_CTRL_SIGSEL_x defines that support asynchronous operation.

Asynchronous reflexes are not clocked on HFPERCLK and can be used even in EM2/EM3. There is a limitation to
reflexes operating in asynchronous mode in that they can only be used by a subset of the reflex consumers.
See the PRS chapter in the reference manual for the complete list of supported asynchronous signals and

consumers.

Note

- This function is not supported on EFM32GxxxFyyy parts. In asynchronous mode, the edge detector only works
in EMO and should not be used. The EDSEL parameter in PRS_CHx_CTRL register is set to 0 (OFF) by default.

PRS_GpioOutputLocation

void PRS_GpioOutputLocation (unsigned int ch, unsigned int location)
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Send the output of a PRS channel to a GPIO pin.

Parameters
Type Direction Argument Name Description
unsigned int [in] ch PRS channel number.
unsigned int [in] location PRS routing location.

This function is used to send the output of a PRS channel to a GPIO pin. Note that there are certain
restrictions to where a PRS channel can be routed. Consult the datasheet of the device to see if a channel
can be routed to the requested GPIO pin.

PRS_GetFreeChannel

int PRS_GetFreeChannel (PRS_Chiype_1 type)

Search for the first free PRS channel.

Parameters
; ; Argument P
Type Direction Name Description
il pe_q [in] type PRS channel type. This can be either or
D D d.
Returns

. Channel number >= 0 if an unused PRS channel was found. If no free PRS channel was found then -1is returned.

PRS_Reset

void PRS_Reset (void )

Reset all PRS channels.

Parameters
Type Direction Argument Name Description
void N/A

This function will reset all the PRS channel configuration.

PRS_ConnectSignal

void PRS_ConnectSignal (unsigned int ch, PRS_Chiype_1 type, PRS_Signal_{ signal)

Connect a PRS signal to a channel.

Parameters
Type Direction /I\}:J%quement Description
unsigned int [in] ch PRS channel number.
PR pe_q [in] type PRS channel type. This can be either or
5 5 ad.
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Type Direction Argument Name Description

PRS_Sig g [in] signal This is the PRS signal that should be placed on the channel.

This function will make the PRS signal available on the specific channel. Only a single PRS signal can be
connected to any given channel.

PRS_LevelSet
void PRS_LevelSet (uint32_t level, uint32_t mask)

Set level control bit for one or more channels.

Parameters
T : : Argument g
ype Direction \ 9L Description
uint32_t [in] level Level to use for channels indicated by mask . Use logical OR combination of
PRS_SWLEVEL_CHNLEVEL defines for channels to set high level, otherwise 0.
uint32_t [in] mask Mask indicating which channels to set level for. Use logical OR combination

of PRS_SWLEVEL_CHNLEVEL defines.

The level value for a channel is XORed with both the pulse possibly issued by PRS_PulseTrigger(] and the PRS
input signal selected for the channel(s).

PRS_LevelGet
uint32_t PRS_LevelGet (void )

Get level control bit for all channels.

Parameters
Type Direction Argument Name Description
void N/A

Returns

. The current software level configuration.

PRS_PulseTrigger
void PRS_PulseTrigger (uint32_t channels)

Trigger a high pulse (one HFPERCLK) for one or more channels.

Parameters
T ; ; Argument "
ype Direction NeEne Description
uint32_t [in] channels Logical ORed combination of channels to trigger a pulse for. Use

PRS_SWPULSE_CHNPULSE defines.

Setting a bit for a channel causes the bit in the register to remain high for one HFPERCLK cycle. Pulse is XORed
with both the corresponding bit in PRS SWLEVEL register and the PRS input signal selected for the channel(s).
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PRS_ChannelLevelSet

void PRS_ChannelLevelSet (unsigned int ch, bool level)

Set the PRS channel level for one asynchronous PRS channel.

Parameters
Type Direction = Argument Name Description
unsigned int  [in] ch PRS channel number.
bool [in] level true to set the level high (1) and false to set the level low (0).

PRS_ChannelPulse

void PRS_ChannelPulse (unsigned int ch)

Trigger a pulse on one PRS channel.

Parameters
Type Direction Argument Name Description
unsigned int [in] ch PRS channel number.

Macro Definition Documentation
PRS_SYNC_CHAN_COUNT

#define PRS_SYNC_CHAN_COUNT

Value:

PRS_CHAN_COUNT

PRS Synchronous channel count.

PRS_ASYNC_CHAN_COUNT

#define PRS_ASYNC_CHAN_COUNT

Value:

PRS_CHAN_COUNT

PRS Asynchronous channel count.

PRS_ASYNC_SUPPORTED

#define PRS_ASYNC_SUPPORTED

Value:

1
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PRS asynchronous support.
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RAMFUNC - RAM Function Support

RAMFUNC - RAM Function Support

RAM code support.

Provides support for executing code from RAM. Provides a unified method to manage RAM code across all
supported tools.

Note

. Other cross-compiler support macros are implemented in COMMON.
- Functions executing from RAM should not be declared as static.

Warnings

- Standard library facilities are available to the tool with GCC in hosted mode (default), regardless of the
section attribute. Calls to standard libraries placed in the default section may therefore occur. To disable
hosted mode, add '-ffreestanding' to the build command line. This is the only way to guarantee no calls to
standard libraries with GCC. Read more at www.gcc.gnu.org/onlinedocs/gcc-5.3.0/gcc/Standards.html

+ Keil/lARM uVision users must add a section named "ram_code" in their linker scatter file. This section must be in
RAM memory. Look in the MCU SDK for example scatter files (ram_code.sct).

Usage

In your .h file:

#include "em_ ramfunc.h"

SL_RAMFUNC_DECLARATOR
void MyPrint(const char* string);

Issues have been observed with ARM GCC when there is no declarator. It is recommended to have a declarator
also for internal functions but move the declarator to the .c file.

In your .c file:

#include "em ramfunc.h"

SL_RAMFUNC_DEFINITION_BEGIN
void MyPrint(const char* string)

{

}
SL_RAMFUNC_DEFINITION_END

Macros

#define EC_RAMFUNC _DISABLH
This define is not present by default.

#define  BL_RAMFUNC_DECLARATOR

Compiler ported function declarator for RAM code.
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#define ECL_RAMFUNC_DEFINITION_BEGIN

Compiler ported function definition begin marker for RAM code.

#define BL_RAMFUNC _DEFINITION_ENDO|

Compiler ported function definition end marker for RAM code.

Macro Definition Documentation

SL_RAMFUNC_DISABLE
#define SL_RAMFUNC _DISABLE

This define is not present by default.

By compiling with define BL_RAMFUNC _DISABLH, code placed in RAM by SL_RAMFUNC macros will be placed in
default code space (Flash) instead.

Note

« This define is not present by default.

SL_RAMFUNC_DECLARATOR

#define SL_RAMFUNC _DECLARATOR

Compiler ported function declarator for RAM code.

SL_RAMFUNC_DEFINITION_BEGIN

#define SL_RAMFUNC _DEFINITION _BEGIN

Compiler ported function definition begin marker for RAM code.

SL_RAMFUNC_DEFINITION_END

#define SL_RAMFUNC _DEFINITION_END

Compiler ported function definition end marker for RAM code.
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RMU - Reset Management Unit

RMU - Reset Management Unit

Reset Management Unit (RMU) Peripheral API.

This module contains functions to control the RMU peripheral of Silicon Labs 32-bit MCUs and SoCs. RMU
ensures correct reset operation and is responsible for connecting the different reset sources to the reset
lines of the MCU or SoC.

Enumerations

enum RMU_ResetMode_TypeDet] {

rmuResetModeClear = 0
rmuResetModeSet = 1

}

RMU reset modes.

enum  RMU_Reset_TypeDet {

rmuResetBU = _RMU_CTRL_BURSTEN_MASK
rmuResetLockUp = _RMU_CTRL_LOCKUPRDIS_MASK

}

RMU controlled peripheral reset control and reset source control.

Functions

void RMU_ResetCTontrol(RMU_Reset_TypeDef reset, RMU_ResetMode_TypeDef mode)
Disable/enable reset for various peripherals and signal sources.

void RMU_ResetCTauseClean(void)

Clear the reset cause register.

uint32_t  RMU_ResetCauseGef(void)

Get the cause of the last reset.

Macros

#define  RMU_LockupResetDisablqg (A)
RMU_LockupResetDisable kept for backwards compatibility.

Enumeration Documentation

RMU_ResetMode_TypeDef
RMU_ResetMode_TypeDef

RMU reset modes.

Enumerator
rmuResetModeClear Reset mode clear.
rmuResetModeSet Reset mode set.

RMU_Reset_TypeDef
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RMU_Reset_TypeDef

RMU controlled peripheral reset control and reset source control.

Enumerator
rmuResetBU Reset control over Backup Power domain select.
rmuResetLockUp Cortex lockup reset select.

Function Documentation

RMU_ResetControl

void RMU _ResetControl (RMU_Reset_lypeDe] reset, RMU_ResetMode_TypeDeil mode)

Disable/enable reset for various peripherals and signal sources.

Parameters

Type Direction Argument Name Description
RMU_Reset_TypeDet [in] reset Reset types to enable/disable.s
RMU_ResetMode_TypeDef [in] mode Reset mode.

RMU_ResetCauseClear

void RMU _ResetCauseClear (void )

Clear the reset cause register.

Parameters
Type Direction Argument Name Description
void N/A

This function clears all the reset cause bits of the RSTCAUSE register. The reset cause bits must be cleared by
software before a new reset occurs. Otherwise, reset causes may accumulate. See RMU_ResetCauseGet(]).

RMU_ResetCauseGet

uint32_t RMU_ResetCauseGet (void )

Get the cause of the last reset.

Parameters
Type Direction Argument Name Description
void N/A

To be useful, the reset cause must be cleared by software before a new reset occurs. Otherwise, reset
causes may accumulate. See RMU_ResetCausecClear(]. This function call will return the main cause for reset,
which can be a bit mask (several causes) and clear away "noise".

Returns

« A reset cause mask. See the reference manual for a description of the reset cause mask.
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Macro Definition Documentation

RMU_LockupResetDisable

#define RMU_LockupResetDisable

Value:

| (A)

RMU_LockupResetDisable kept for backwards compatibility.
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RTC - Real Time Counter

Real Time Counter (RTC) Peripheral API.

This module contains functions to control the RTC peripheral of Silicon Labs 32-bit MCUs and SoCs. The RTC
ensures timekeeping in low energy modes.

Modules

RTC_Tnit_TypeDeT

Functions

uint32_t
void
uint32_t
void
void
void
void
void
void
void
void
uint32_t
uint32_t
void

void

Macros

RTC_CompareGeq(unsigned int comp)

Get the RTC compare register value.

RTC_Compareset(unsigned int comp, uint32_t value)

Set the RTC compare register value.

RTC_CounterGey(void)

Get RTC counter value.

RTC_Countersef(uint32_t value)

Set the RTC counter value.

RTC_Counterresey(void)

Restart the RTC counter from zero.

RTC_ERGbE(bool enable)
Enable/disable RTC.

RTC_FreezeEnablg(bool enable)

RTC register synchronization freeze control.

RTCT_Inig(const RTC_Init_TypeDef *init)
Initialize RTC.

RTC_IATCTeaH(uint32_t flags)

Clear one or more pending RTC interrupts.

RTC_IREDISabT(uint32_t flags)

Disable one or more RTC interrupts.

RTC_TATERGBI(uint32._t flags)

Enable one or more RTC interrupts.

RTC_TNtGey(void)

Get pending RTC interrupt flags.

RTC_TNtGetEnableq( void)

Get enabled and pending RTC interrupt flags.

RTC_Tntseq(uint32_t flags)
Set one or more pending RTC interrupts from SW.

RTC_Res&q(void)

Restore RTC to reset state.
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#define NUM_RTC_CHANNELY 2U
The RTC peripheral on series 0 devices support 2 compare channels while the RTC peripheral on series 1
devices support 6 compare channels.

#define RTC_INIT_DEFAULT undefined

Suggested default configuration for RTC initialization structure.

Function Documentation

RTC_CompareGet

uint32_t RTC_CompareGet (unsigned int comp)

Get the RTC compare register value.

Parameters
T : : Argument Aarf
ype Direction Nene Description
ilg)cSigned [in] comp A compare register to get. This value must be less than
NUM_RTC_CHANNELY.
Returns

- A compare register value, O if invalid register selected.

RTC_CompareSet
void RTC_CompareSet (unsigned int comp, uint32_t value)

Set the RTC compare register value.

Parameters
Type Direction ﬁ;gnt:g\ent Description
h'pcSigned [in] comp A compare register to set. This value must be less than
NUM_RTC_CHANNELY.
uint32_t  [in] value An initialization value (<= OxOOffffff).
Note

- The setting of a compare register requires synchronization into the low-frequency domain. If the same register
is modified before a previous update has completed, this function will stall until the previous synchronization
has completed. This only applies to the Gecko Family. See comments in the regSync() internal function call.

RTC_CounterGet

uint32_t RTC_CounterGet (void )

Get RTC counter value.

Parameters
Type Direction Argument Name Description
void N/A

Returns

Copyright © 2026 Silicon Laboratories. All rights reserved. 376/472



RTC - Real Time Counter &= SILICON LABS

« Current RTC counter value.

RTC_CounterSet

void RTC_CounterSet (uint32_t value)

Set the RTC counter value.

Parameters
Type Direction Argument Name Description
uint32_t [in] value The new RTC counter value.

RTC_CounterReset

void RTC_CounterReset (void )

Restart the RTC counter from zero.

Parameters
Type Direction Argument Name Description
void N/A
RTC_Enable

void RTC_Enable (bool enable)

Enable/disable RTC.

Parameters

Type Direction Argument Name Description

bool [in] enable True to enable counting, false to disable.
Note

« The enabling/disabling of RTC modifies the RTC CTRL register which requires synchronization into the low-
frequency domain. If this register is modified before a previous update to the same register has completed,
this function will stall until the previous synchronization has completed. This only applies to the Gecko Family.
See comments in the regSync() internal function call.

RTC_FreezeEnable
void RTC_FreezeEnable (bool enable)

RTC register synchronization freeze control.

Parameters
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Type Direction ﬁggnt:?ent Description
bool [in] enable
- True - enable freeze, modified registers are not propagated to the LF
domain
- False - disables freeze, modified registers are propagated to LF
domain

Some RTC registers require synchronization into the low-frequency (LF) domain. The freeze feature allows for
severdl registers to be modified before passing them to the LF domain simultaneously (which takes place
when the freeze mode is disabled).

Note

- When enabling freeze mode, this function will wait for all current ongoing RTC synchronization to LF domain to
complete (normally synchronization will not be in progress.) However, for this reason, when using freeze mode,
modifications of registers requiring LF synchronization should be done within one freeze enable/disable block
to avoid unnecessary stalling. This only applies to the Gecko Family. See the reference manual chapter about
Access to Low Energy Peripherals (Asynchronos Registers) for details.

RTC_Init

void RTC_Init (const RTC_Init_TypeDeq * init)

Initialize RTC.
Parameters
Type Direction Argument Nome  Description
const RTC_Thit_TypeDef * [in] init A pointer to the RTC initialization structure.

Note that the compare values must be set separately with RTC_Compareset(] prior to the use of this
function if configuring the RTC to start when initialization is completed.

Note

. The initialization of the RTC modifies the RTC CTRL register which requires synchronization into the low-
frequency domain. If this register is modified before a previous update to the same register has completed,
this function will stall until the previous synchronization has completed. This only applies to the Gecko Family.
See comments in the regSync() internal function call.

RTC_IntClear
void RTC_IntClear (uint32_t flags)

Clear one or more pending RTC interrupts.

Parameters
Type Direction Argument Description
uint32_t [in] flags RTC interrupt sources to clear. Use a set of interrupt flags OR-ed together

to clear multiple interrupt sources for the RTC module (RTC_IFS_nnn).

RTC_IntDisable
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void RTC_IntDisable (uint32_t flags)

Disable one or more RTC interrupts.

Parameters
— 4 Argument e
ype Direction oIl Description
uint32_t [in] flags RTC interrupt sources to disable. Use a set of interrupt flags OR-ed

together to disable multiple interrupt sources for the RTC module
(RTC_IFS_nnn).

RTC_IntEnable
void RTC_IntEnable (uint32_t flags)

Enable one or more RTC interrupts.

Parameters
T ; ; Argument -
ype Direction Neee Description
uint32_t [in] flags RTC interrupt sources to enable. Use a set of interrupt flags OR-ed
together to set multiple interrupt sources for the RTC module
(RTC_IFS_nnn).
Note

- Depending on the use, a pending interrupt may already be set prior to enabling the interrupt. To ignore a
pending interrupt, consider using prior to enabling the interrupt.

RTC_IntGet
uint32_t RTC_IntGet (void )

Get pending RTC interrupt flags.

Parameters
Type Direction Argument Name Description
void N/A

Note

- Event bits are not cleared by using this function.
Returns

- Pending RTC interrupt sources. Returns a set of interrupt flags OR-ed together for multiple interrupt sources
in the RTC module (RTC_IFS_nnn).

RTC_IntGetEnabled

uint32_t RTC_IntGetEnabled (void )

Copyright © 2026 Silicon Laboratories. All rights reserved. 379/472



RTC - Real Time Counter

Get enabled and pending RTC interrupt flags.

Parameters
Type Direction Argument Name
void N/A

Useful for handling more interrupt sources in the same interrupt handler.
Note
- Interrupt flags are not cleared by using this function.

Returns

&= SILICON LABS

Description

- Pending and enabled RTC interrupt sources. The return value is the bitwise AND of

o the enabled interrupt sources in RTC_IEN and
o the pending interrupt flags RTC_IF.

RTC_IntSet

void RTC_IntSet (uint32_t flags)

Set one or more pending RTC interrupts from SW.

Parameters
T : : Argument et
ype Direction . me Description
uint32_t [in] flags RTC interrupt sources to set to pending. Use a set of interrupt flags OR-ed
together to set multiple interrupt sources for the RTC module
(RTC_IFS_nnn).
RTC_Reset
void RTC_Reset (void )
Restore RTC to reset state.
Parameters
Type Direction Argument Name Description
void N/A

Macro Definition Documentation

NUM_RTC_CHANNELS

#define NUM_RTC_CHANNELS

Value:

2U

The RTC peripheral on series 0 devices support 2 compare channels while the RTC peripheral on series 1

devices support 6 compare channels.
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RTC_INIT_DEFAULT

#define RTC_INIT_DEFAULT

Value:

\
true, /* Start counting when initialization is done. */ \
false, /* Disable updating during debug halt. */ \
true /* Restart counting from © when reaching COMPG®. */ \

}

Suggested default configuration for RTC initialization structure.
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RTC_Init_TypeDef

RTC initialization structure.

Public Attributes

bool
Start counting when initialization is completed.

bool

Counter shall keep running during debug halt.

bool

Use compare register O as max count value.

Public Attribute Documentation

enable

bool RTC_Init_TypeDef::enable

Start counting when initialization is completed.

debugRun
| bool RTC_Init_TypeDef::debugRun

Counter shall keep running during debug halt.

compOTop

bool RTC_Init_TypeDef::compOTop

Use compare register 0 as max count value.
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SYSTEM - System Utils

SYSTEM - System Utils

System API.

This module contains functions to read information such as RAM and Flash size, device unique ID, chip revision,
family, and part number from DEVINFO and SCB blocks. Functions to configure and read status from FPU are

available for compatible devices.

Modules

EYSTEM_ChipRevision_lypeDef

EYSTEM_CalAddrVval_lypeDeT

Enumerations

enum EYSTEM_PartFamily IypeDeII{

}

systemPartFamilyEfm32Gecko = _DEVINFO_PART _DEVICE_FAMILY _EFM32G
systemPartFamilyEfm32Giant = _DEVINFO_PART _DEVICE_FAMILY_EFM32GG
systemPartFamilyEfm32Tiny = _DEVINFO_PART_DEVICE_FAMILY _EFM32TG
systemPartFamilyEfm32Leopard = _DEVINFO_PART _DEVICE_FAMILY _EFM32LG
systemPartFamilyEfm32Wonder = _DEVINFO_PART _DEVICE_FAMILY_EFM32WG
systemPartFamilyEfm32Zero = _DEVINFO_PART _DEVICE_FAMILY_EFM32ZG
systemPartFamilyEfm32Happy = _DEVINFO_PART_DEVICE_FAMILY _EFM32HG
systemPartFamilyEzr32Wonder = _DEVINFO_PART _DEVICE_FAMILY _EZR32WG
systemPartFamilyEzr32Leopard = _DEVINFO_PART_DEVICE_FAMILY _EZR32LG
systemPartFamilyEzr32Happy = _DEVINFO_PART _DEVICE_FAMILY _EZR32HG
systemPartFamilyGecko = _DEVINFO_PART_DEVICE_FAMILY _G
systemPartFamilyGiant = _DEVINFO_PART_DEVICE_FAMILY_GG
systemPartFamilyTiny = _DEVINFO_PART _DEVICE_FAMILY_TG
systemPartFamilyLeopard = _DEVINFO_PART_DEVICE_FAMILY _LG
systemPartFamilyWonder = _DEVINFO_PART _DEVICE_FAMILY_WG
systemPartFamilyZero = _DEVINFO_PART _DEVICE_FAMILY_ZG
systemPartFamilyHappy = _DEVINFO_PART_DEVICE_FAMILY _HG
systemPartFamilyUnknown = OxFF

Family identifiers.

enum EYSTEM_FpuAccess_TypeDet {

}

fpuAccessDenied = (Ox0 << 20)
fpuAccessPrivilegedOnly = (0x5 << 20)
fpuAccessReserved = (OxA << 20)
fpuAccessFull = (OxF << 20)

Floating point co-processor access modes.

enum EYSTEM_Security Capability IypeDeII{

}

securityCapabilityUnknown
securityCapabilityNA
securityCapabilityBasic
securityCapabilityRoT
securityCapability SE
securityCapabilityVault

Family security capability.

Functions
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void EYSTEM_ChipRevisionGeq(SYSTEM_ChipRevision_TypeDef *rev)

Get a chip major/minor revision.

>

Y M_Partrg EYSTEM_GetFamily|(void)

mily_TypeDef Get the MCU family identifier.

void EYSTEM_FpuAccessModeset(SYSTEM_FpuAccess_TypeDef accessMode)

Set floating point co-processor (FPU) access mode.

bool  EYSTEM_GetCalbrationvalug(volatile uint32_t *regAddress)

Get a factory calibration value for a given peripheral register.

SYSTEM_Securig

EYSTEM_GetsecurityCapability|(void)

yCapability _Ty
peDef]

Get family security capability.

uint64_t  EYSTEM_ Getuniqug(void)

Get the unique number for this device.

uint8_t EYSTEM_GetProdRey(void)

Get the production revision for this part.

uint32_t  EYSTEM_GetSRAMBdseAddresy(void)

Get the SRAM Base Address.

uint16_t EYSTEM_GetSRAMSIzg(void)

Get the SRAM size (in KB).

uintl6_t  EYSTEM_GetFlashsizg(void)

Get the flash size (in KB).

uint32_t  EYSTEM_GetFlashPagesizg(void)

Get the flash page size in bytes.

uintl6_t  EYSIEM_GetPartNumber(void)

Get the MCU part number.

uint8_t  EYSTEM_GetcCalbrationlemperaturg(void)

Get the calibration temperature (in degrees Celsius).

SYSTEM_PartFamily _TypeDef

SYSTEM_PartFamily _TypeDef

Family identifiers.

systemPartFamilyEfm32Gecko
systemPartFamilyEfm32Giant
systemPartFamilyEfm32Tiny
systemPartFamilyEfm32Leopard
systemPartFamilyEfm32Wonder
systemPartFamilyEfm32Zero
systemPartFamilyEfm32Happy
systemPartFamilyEzr32Wonder
systemPartFamilyEzr32Leopard
systemPartFamilyEzr32Happy

systemPartFamilyGecko

Enumeration Documentation

Enumerator
EFM32 Gecko Device Family.

EFM32 Giant Gecko Series O Device Family.
EFM32 Tiny Gecko Device Family.

EFM32 Leopard Gecko Device Family.
EFM32 Wonder Gecko Device Family.
EFM32 Zero Gecko Device Family.

EFM32 Happy Gecko Device Family.

EZR32 Wonder Device Family.

EZR32 Leopard Device Family.

EZR32 Happy Device Family.

Gecko Device Family.
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systemPartFamilyGiant Giant Gecko Device Family.
systemPartFamilyTiny Tiny Gecko Device Family.
systemPartFamilyLeopard Leopard Gecko Device Family.
systemPartFamilyWonder Wonder Gecko Device Family.
systemPartFamilyZero Zero Gecko Device Family.
systemPartFamilyHappy Happy Gecko Device Family.
systemPartFamilyUnknown Unknown Device Family.

SYSTEM_FpuAccess_TypeDef
SYSTEM_FpuAccess_TypeDef

Floating point co-processor access modes.

Enumerator
fpuAccessDenied Access denied, any attempted access generates a NOCP UsageFault.

fpuAccessPrivilegedOnly  privileged access only, an unprivileged access generates a NOCP UsageFault.

fpuAccessReserved Reserved.

fpuAccesskFull Full access.

SYSTEM_SecurityCapability _TypeDef
SYSTEM_SecurityCapability _TypeDef

Family security capability.

Enumerator
securityCapabilityUnknown Unknown security capability.
securityCapabilityNA Security capability not applicable.
securityCapabilityBasic Basic security capability.
securityCapabilityRoT Root of Trust security capability.
securityCapability SE Secure Element security capability.
security Capability Vault Secure Vault security capability.

Function Documentation

SYSTEM_ChipRevisionGet

void SYSTEM_ChipRevisionGet (EYSTEM_ChIpRevision_TypeDeq * rev)

Get a chip major/minor revision.

Parameters
T ; ; Argument P
ype Direction Nebne Description
EYSTEM_ChipRevision_TypeDef  [out] rev A location to place the chip revision

*
information.
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SYSTEM_GetFamily
SYSTEM_PartFamily _TypeDef SYSTEM_GetFamily (void )

Get the MCU family identifier.

Parameters
Type Direction Argument Name Description
void N/A

Note

- This function retrieves family ID by reading the chip's device info structure in flash memory. Users can retrieve
family ID directly by reading DEVINFO->PART item and decode with mask and shift #defines defined in
<part_family>_devinfo.h (refer to code below for details).

Returns

« Family identifier of MCU.

SYSTEM_FpuAccessModeSet

void SYSTEM_FpuAccessModeSet (EYSTEM_FpuAccess_TypeDel accessMode)

Set floating point co-processor (FPU) access mode.

Parameters
T ; ; Argument o
ype Direction Nome Description
EYSTEM_FpuAccess_TypeDeq [in] accessMode  Floating point co-processor access mode. See

EYSTEM_FpuAccess_TypeDe] for details.

SYSTEM_GetCalibrationVvalue
bool SYSTEM_GetCalibrationValue (volatile uint32_t * regAddress)

Get a factory calibration value for a given peripheral register.

Parameters
T : . Argument -
ype Direction . me Description
volatile  [in] regAddress The peripheral calibration register address to get a calibration value for.
uint32_t . . . . . . .
* If the calibration value is found, this register is updated with the
calibration value.
Returns

. True if a calibration value exists, false otherwise.

SYSTEM_GetSecurityCapability

SYSTEM_SecurityCapability _TypeDef SYSTEM_GetSecurityCapability (void )
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Get family security capability.

Parameters
Type Direction Argument Name Description
void N/A

Note

« This function retrieves the family security capability based on the device number. The device number is one
letter and 3 digits: DEVICENUMBER = (alpha-'A')*1000 + numeric. i.e. 0d = "A000"; 1123d = "B123". The security
capabilities are represented by EYSTEM_SecurityCapability _TypeDetd].

Returns

. Security capability of MCU.

SYSTEM_GetUnique
uint64_t SYSTEM_GetUnique (void )

Get the unique number for this device.

Parameters
Type Direction Argument Name Description
void N/A

Returns

« Unique number for this device.

SYSTEM_GetProdRev

uint8_t SYSTEM_GetProdRev (void )

Get the production revision for this part.

Parameters
Type Direction Argument Name Description
void N/A

Returns

« Production revision for this part.

SYSTEM_GetSRAMBaseAddress

uint32_t SYSTEM_GetSRAMBaseAddress (void )

Get the SRAM Base Address.

Parameters
Type Direction Argument Name Description
void N/A
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Note
« This function is used to retrieve the base address of the SRAM.
Returns

- Base address SRAM (32-bit unsigned integer).

SYSTEM_GetSRAMSize
uint16_t SYSTEM_GetSRAMSize (void )

Get the SRAM size (in KB).

Parameters
Type Direction Argument Name Description
void N/A

Note

« This function retrieves SRAM size by reading the chip device info structure. If your binary is made for one
specific device only, use SRAM_SIZE instead.

Returns

. Size of internal SRAM (in KB).

SYSTEM_GetFlashSize
uint16_t SYSTEM_GetFlashSize (void )

Get the flash size (in KB).

Parameters
Type Direction Argument Name Description
void N/A

Note

« This function retrieves flash size by reading the chip device info structure. If your binary is made for one
specific device only, use FLASH_SIZE instead.

Returns

. Size of internal flash (in KB).
SYSTEM_GetFlashPageSize

uint32_t SYSTEM_GetFlashPageSize (void )

Get the flash page size in bytes.

Parameters
Type Direction Argument Name Description
void N/A
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Note

« This function retrieves flash page size by reading the chip device info structure. If your binary is made for one
specific device only, use FLASH_PAGE_SIZE instead.

Returns

- Page size of internal flash in bytes.

SYSTEM_GetPartNumber
uint16_t SYSTEM_GetPartNumber (void )

Get the MCU part number.

Parameters
Type Direction Argument Name Description
void N/A

Returns

« The part number of MCU.

SYSTEM_GetCalibrationTemperature
uint8_t SYSTEM_GetCalibrationTemperature (void )

Get the calibration temperature (in degrees Celsius).

Parameters
Type Direction Argument Name Description
void N/A

Returns

. Calibration temperature in Celsius.
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SYSTEM_ChipRevision_TypeDef

Chip revision details.

Public Attributes

uint8_t
Minor revision number.

uints_t

Maijor revision number.

uint8_t

Device family number.

Public Attribute Documentation

minor
| uint8_t SYSTEM_ChipRevision_TypeDef::minor

Minor revision number.

major
| uint8_t SYSTEM_ChipRevision_TypeDef::major

Major revision number.

family
| uint8_t SYSTEM_ChipRevision_TypeDef::family

Device family number.
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SYSTEM_CalAddrVal_TypeDef

DEVINFO calibration address/value pair.

Public Attributes

uint32_t gddresy
Peripheral calibration register address.

uint32_t Valug
Calibration value for register at address.

Public Attribute Documentation

address

uint32_t SYSTEM_CalAddrVal_TypeDef::address

Peripheral calibration register address.

calValue

uint32_t SYSTEM_CalAddrVal_TypeDef::calValue

Calibration value for register at address.
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TIMER - Timer/Counter

TIMER - Timer/Counter

Timer/Counter (TIMER) Peripheral API.
The timer module consists of three main parts:

- General timer configuration and enable control.
. Compare/capture control.
- Dead time insertion control (may not be available for all timers).

Modules

[MMER_TNIt_TypeDeTn

[a]] ypebe
ni ypebe
Enumerations

enum [[MMER_CCMode_TypeDef {

timerCCModeOff = _TIMER_CC_CTRL_MODE_OFF
timerCCModeCapture = _TIMER_CC_CTRL_MODE_INPUTCAPTURE
timerCCModeCompare = _TIMER_CC_CTRL_MODE_OUTPUTCOMPARE
timerCCModePWM = _TIMER_CC_CTRL_MODE_PWM

}

Timer compare/capture mode.

enum [MMER_CIKSel_TypeDet] {

timerClkSelHFPerClk = _TIMER_CTRL_CLKSEL_PRESCHFPERCLK
timerClkSelCC1= _TIMER_CTRL_CLKSEL_CC1
timerClkSelCascade = _TIMER_CTRL_CLKSEL_TIMEROUF

}

Clock select.

enum [MMER_Edge_TypeDet {

timerEdgeRising = _TIMER_CC_CTRL_ICEDGE_RISING
timerEdgeFalling = _TIMER_CC_CTRL_ICEDGE_FALLING
timerEdgeBoth = _TIMER_CC_CTRL_ICEDGE_BOTH
timerEdgeNone = _TIMER_CC_CTRL_ICEDGE_NONE

}

Input capture edge select.

enum MER peDeq] {

timerEventEveryEdge = _TIMER_CC_CTRL_ICEVCTRL_EVERYEDGE
timerEventEvery2ndEdge = _TIMER_CC_CTRL_ICEVCTRL_EVERYSECONDEDGE
timerEventRising = _TIMER_CC_CTRL_ICEVCTRL_RISING

timerEventFalling = _TIMER_CC_CTRL_ICEVCTRL_FALLING

}

Input capture event control.
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enum

enum

enum

enum

enum

enum

Typedefs

typedef uint8_t

Functions

void

[MMER_TnputAction_TypeDeq {

timerinputActionNone = _TIMER_CTRL_FALLA_NONE
timerinputActionStart = _TIMER_CTRL_FALLA_START
timerinputActionStop = _TIMER_CTRL_FALLA_STOP

timerinputActionReloadStart = _TIMER_CTRL_FALLA_RELOADSTART

}

Input edge action.

[MMER_Mode_TypeDet {

timerModeUp = _TIMER_CTRL_MODE_UP
timerModeDown = _TIMER_CTRL_MODE_DOWN
timerModeUpDown = _TIMER_CTRL_MODE_UPDOWN
timerModeQDec = _TIMER_CTRL_MODE_QDEC

}

Timer mode.

[MMER_OutputAction_TypeDeq {

timerOutputActionNone = _TIMER_CC_CTRL_CUFOA_NONE
timerOutputActionToggle = _TIMER_CC_CTRL_CUFOA_TOGGLE
timerOutputActionClear = _TIMER_CC_CTRL_CUFOA_CLEAR
timerOutputActionSet = _TIMER_CC_CTRL_CUFOA_SET

}

Compare/capture output action.

[MMER_Prescale_TypeDet {

timerPrescalel = _TIMER_CTRL_PRESC_DIV1
timerPrescale2 = _TIMER_CTRL_PRESC_DIV2
timerPrescale4 = _TIMER_CTRL_PRESC_DIV4
timerPrescale8 = _TIMER_CTRL_PRESC_DIV8
timerPrescale16 = _TIMER_CTRL_PRESC_DIV16
timerPrescale32 = _TIMER_CTRL_PRESC_DIV32
timerPrescale64 = _TIMER_CTRL_PRESC_DIV64
timerPrescale128 = _TIMER_CTRL_PRESC_DIV128
timerPrescale256 = _TIMER_CTRL_PRESC_DIV256
timerPrescale512 = _TIMER_CTRL_PRESC_DIV512
timerPrescale1024 = _TIMER_CTRL_PRESC_DIV1024

}

Prescaler.

[MMER_DTtiFaurtAction_TypeDet {

timerDtiFaultActionNone = _TIMER_DTFC_DTFA_NONE
timerDtiFaultActionlnactive = _TIMER_DTFC_DTFA_INACTIVE
timerDtiFaultActionClear = _TIMER_DTFC_DTFA_CLEAR
timerDtiFaultActionTristate = _TIMER_DTFC_DTFA_TRISTATE

DT (Dead Time) Fault Actions.

[MMER_PrsOutput_1 {

timerPrsOutputPulse = 0
timerPrsOutputLevel =1
timerPrsOutputDefault = timerPrsOutputPulse

}

PRS Output configuration.

[MMER_PRSSEL_TypeDet

Peripheral Reflex System signal.

[MER_IN{(TIMER _TypeDef *timer, const TIMER_Init_TypeDef *init)
Initialize TIMER.
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void

void

void

bool

bool

uint32_t

uint32_t

uint32_t

void

void

uint32_t

void

void

void

uint32_t

void

void

void

void

uint32_t

uint32_t

void

[MMER_TMITCY(TIMER _TypeDef *timer, unsigned int ch, const TIMER_InitCC_TypeDef *init)

Initialize the TIMER compare/capture channel.

[MMER_TNITDT](TIMER _TypeDef *timer, const TIMER_InitDTI_TypeDef *init)
Initialize the TIMER DTI unit.

[MMER_Reset(TIMER_TypeDef *timer)
Reset the TIMER to the same state that it was in after a hardware reset.

[MMER_Vald(const TIMER_TypeDef *ref)
Validate the TIMER register block pointer.

[MMER_SupportsDT](const TIMER_TypeDef *ref)
Check whether the TIMER is valid and supports Dead Timer Insertion (DTI).

[MMER_MoxCouni(const TIMER_TypeDef *ref)

Get the Max count of the timer.

[MMER_CaptureGey(TIMER_TypeDef *timer, unsigned int ch)

Get compare/capture value for the compare/capture channel.

[MMER_CaoptureBurGel(TIMER_TypeDef *timer, unsigned int ch)

Get the buffered compare/capture value for compare/capture channel.

[MMER_CompareButSel(TIMER _TypeDef *timer, unsigned int ch, uint32_t val)
Set the compare value buffer for the compare/capture channel when operating in compare or PWM mode.

[MMER_CompareSeq(TIMER_TypeDef *timer, unsigned int ch, uint32_t val)

Set the compare value for compare/capture channel when operating in compare or PWM mode.

[MMER_CounterGel(TIMER_TypeDef *timer)

Get the TIMER counter value.

[MMER_CounterSei(TIMER _TypeDef *timer, uint32_t val)

Set the TIMER counter value.

[MMER_Enablg(TIMER_TypeDef *timer, bool enable)
Start/stop TIMER.

[MMER_EnableDT]|(TIMER_TypeDef *timer, bool enable)
Enable or disable DTI unit.

[MMER_GetDTTFaurg(TIMER_TypeDef *timer)

Get DTI fault source flags status.

[MMER_ClearD ITFaurg( TIMER_TypeDef *timer, uint32_t flags)

Clear DTI fault source flags.

[MMER_TntClean(TIMER_TypeDef *timer, uint32_t flags)
Clear one or more pending TIMER interrupts.

[MMER_IntDisablg(TIMER _TypeDef *timer, uint32_t flags)
Disable one or more TIMER interrupts.

[MMER_TNtENablg(TIMER _TypeDef *timer, uint32_t flags)
Enable one or more TIMER interrupts.

[MMER_TNtGet(TIMER_TypeDef *timer)
Get pending TIMER interrupt flags.

MMER_TNtGetEnabled(TIMER_TypeDef *timer)
Get enabled and pending TIMER interrupt flags.

[MMER_TNTSel(TIMER_TypeDef *timer, uint32_t flags)
Set one or more pending TIMER interrupts from SW.
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void [MMER_TLocK(TIMER _TypeDef *timer)
Lock some TIMER registers to protect them from being modified.

void [MMER_TopBurSey(TIMER_TypeDef *timer, uint32_t val)

Set the top value buffer for the timer.

uint32_t [MMER_TopGel(TIMER_TypeDef *timer)
Get the top value setting for the timer.

void [MMER_TopSeq(TIMER_TypeDef *timer, uint32_t val)
Set the top value for timer.

void [MMER_UNIoCK(TIMER_TypeDef *timer)

Unlock TIMER to enable writing to locked registers again.
Macros

#define [[MMER_INIT_DEFAULT undefined

Default configuration for TIMER initialization structure.

#define [[MMER_INITCC_DEFAULT] undefined

Default configuration for TIMER compare/capture initialization structure.

#define [MMER_INITDTT_DEFAULT undefined

Default configuration for TIMER DTl initialization structure.

Enumeration Documentation

TIMER_CCMode_TypeDef
TIMER_CCMode_TypeDef

Timer compare/capture mode.

Enumerator
timerCCModeOff Channel turned off.
timerCCModeCapture Input capture.
timerCCModeCompare Output compare.
timerCCModePWM Pulse-Width modulation.

TIMER_CIlkSel_TypeDef
TIMER_CIkSel_TypeDef
Clock select.

Enumerator
timerClkSelHFPerClk Prescaled HFPER / HFPERB clock.
timerClkSelCC1 Compare/Capture Channel 1 Input.
timerClkSelCascade Cascaded clocked by underflow or overflow by lower numbered timer.

TIMER_Edge_TypeDef

TIMER_Edge_TypeDef
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Input capture edge select.

Enumerator
timerEdgeRising Rising edges detected.
timerEdgerFalling Falling edges detected.
timerEdgeBoth Both edges detected.
timerEdgeNone No edge detection, leave signal as is.
TIMER_Event_TypeDef
TIMER_Event_TypeDef
Input capture event control.
Enumerator
timerEventEveryEdge PRS output pulse, interrupt flag, and DMA request set on every capture.

timerEventEvery2ndEdge pRs output pulse, interrupt flag, and DMA request set on every second capture.

timerEventRising PRS output pulse, interrupt flag, and DMA request set on rising edge (if input
capture edge = BOTH).

timerEventFalling PRS output pulse, interrupt flag, and DMA request set on falling edge (if input
capture edge = BOTH).

TIMER_InputAction_TypeDef
TIMER _InputAction_TypeDef

Input edge action.

Enumerator
timerinputActionNone No action taken.
timerinputActionStart Start counter without reload.
timerinputActionStop Stop counter without reload.
timerinputActionReloadsStart Reload and start counter.
TIMER_Mode_TypeDef
TIMER_Mode_TypeDef
Timer mode.
Enumerator
timerModeUp Up-counting.
timerModeDown Down-counting.
timerModeUpDown Up/down-counting.
timerModeQDec Quadrature decoder.

TIMER_OutputAction_TypeDef
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TIMER_OutputAction_TypeDef

Compare/capture output action.

Enumerator
timerOutputActionNone No action.
timerOutputActionToggle Toggle on event.
timerOutputActionClear Clear on event.
timerOutputActionSet Set on event.

TIMER_Prescale_TypeDef
TIMER _Prescale_TypeDef
Prescaler.

Enumerator
timerPrescalel Divide by 1.
timerPrescale2 Divide by 2.
timerPrescale4 Divide by 4.
timerPrescale8 Divide by 8.
timerPrescalel6 Divide by 16.
timerPrescale32 Divide by 32.
timerPrescale64 Divide by 64.
timerPrescale128 Divide by 128.
timerPrescale256 Divide by 256.
timerPrescale512 Divide by 512.
timerPrescale1024 Divide by 1024.

TIMER_DtiFaultAction_TypeDef
TIMER _DtiFaultAction_TypeDef
DT (Dead Time) Fault Actions.

Enumerator
timerDtiFaultActionNone No action on fault.
timerDtiFaultActioninactive Set outputs inactive.
timerDtiFaultActionClear Clear outputs.
timerDtiFaultActionTristate Tristate outputs.

TIMER_PrsOutput_t
TIMER_PrsOutput_t

PRS Output configuration.
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Enumerator
timerPrsOutputPulse Pulse PRS output from a channel.
timerPrsOutputLevel PRS output follows CC out level.
timerPrsOutputDefault Default PRS output behavior.

Typedef Documentation
TIMER_PRSSEL_TypeDef

typedef uint8_t TIMER_PRSSEL_TypeDef

Peripheral Reflex System signal.

Function Documentation

TIMER_Init

void TIMER_Init (TIMER_TypeDef * timer, const [IMER_Init_TypeDe]] * init)

Initialize TIMER.

Parameters
Type Direction Argument Nome Description
TIMER_TypeDef * [in] timer A pointer to the TIMER peripheral register block.
const [MMER_TNit_TypeDeq *  [in] init A pointer to the TIMER initialization structure.

Notice that the counter top must be configured separately with, for instance [MMER_TopSet(]. In addition,
compare/capture and dead-time insertion initialization must be initialized separately if used, which should

probably be done prior to using this function if configuring the TIMER to start when initialization is completed.

TIMER_InitCC

void TIMER_InitCC (TIMER_TypeDef * timer, unsigned int ch, const [ITMER_TNItCC_TypeDet * init)

Initialize the TIMER compare/capture channel.

Parameters
Type Direction Argument Name Description
TIMER_TypeDef * [in] timer A pointer to the TIMER peripheral register block.
unsigned int [in] ch A compare/capture channel to initialize for.
const [MMER_TNItCT_TypeDet *  [in] init A pointer to the TIMER initialization structure.

Notice that if operating the channel in compare mode, the CCV and CCVB register must be set separately, as

required.
TIMER_InitDTI
void TIMER_InitDTI (TIMER_TypeDef * timer, const [TMER_INItD IT_TypeDeq * init)
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Initialize the TIMER DTI unit.

Parameters
Type Direction ﬁggnt:énent Description
TIMER_TypeDef * [in] timer A pointer to the TIMER peripheral register block.
const [MMER_TNItDTT_TypeDeq  [in] init A pointer to the TIMER DTl initialization structure.
TIMER_Reset

void TIMER_Reset (TIMER_TypeDef * timer)

Reset the TIMER to the same state that it was in after a hardware reset.

Parameters

Type Direction  Argument Name Description

TIMER_TypeDef * [in] timer A pointer to the TIMER peripheral register block.
Note

. The ROUTE register is NOT reset by this function to allow for a centralized setup of this feature.

TIMER_Valid
bool TIMER_Valid (const TIMER_TypeDef * ref)

Validate the TIMER register block pointer.

Parameters

Type Direction = Argument Name  Description

const TIMER_TypeDef *  [in] ref Pointer to the TIMER peripheral register block.
Returns

. True if ref points to a valid timer, false otherwise.

TIMER_SupportsDTI
bool TIMER_SupportsDTI (const TIMER_TypeDef * ref)

Check whether the TIMER is valid and supports Dead Timer Insertion (DTI).

Parameters

Type Direction = Argument Name Description

const TIMER_TypeDef *  [in] ref Pointer to the TIMER peripheral register block.
Returns

. True if ref points to a valid timer that supports DTI, false otherwise.
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TIMER_MaxCount
uint32_t TIMER_MaxCount (const TIMER_TypeDef * ref)

Get the Max count of the timer.

Parameters

Type Direction = Argument Name  Description

const TIMER_TypeDef *  [in] ref Pointer to the TIMER peripheral register block.
Returns

. The max count value of the timer. This is OXFFFF for 16 bit timers and OXFFFFFFFF for 32 bit timers.

TIMER_CaptureGet
uint32_t TIMER_CaptureGet (TIMER_TypeDef * timer, unsigned int ch)

Get compare/capture value for the compare/capture channel.

Parameters
Type Direction = Argument Name Description
TIMER_TypeDef * [in] timer Pointer to the TIMER peripheral register block.
unsigned int [in] ch Compare/capture channel to access.

Returns

- Current capture value.

TIMER_CaptureBufGet
uint32_t TIMER_CaptureBufGet (TIMER_TypeDef * timer, unsigned int ch)

Get the buffered compare/capture value for compare/capture channel.

Parameters
Type Direction  Argument Name Description
TIMER_TypeDef * [in] timer Pointer to the TIMER peripheral register block.
unsigned int [in] ch Compare/capture channel to access.

Returns

« Current buffered capture value.

TIMER_CompareBufSet
void TIMER_CompareBufSet (TIMER_TypeDef * timer, unsigned int ch, uint32_t val)

Set the compare value buffer for the compare/capture channel when operating in compare or PWM mode.

Parameters
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Type Direction = Argument Name Description

TIMER_TypeDef * [in] timer Pointer to the TIMER peripheral register block.
unsigned int [in] ch Compare/capture channel to access.

uint32_t [in] val Value to set in compare value buffer register.

The compare value buffer holds the value which will be written to TIMERn_CCx_CCV on an update event if the
buffer has been updated since the last event.

TIMER_CompareSet
void TIMER_CompareSet (TIMER_TypeDef * timer, unsigned int ch, uint32_t val)

Set the compare value for compare/capture channel when operating in compare or PWM mode.

Parameters
Type Direction  Argument Name Description
TIMER_TypeDef * [in] timer Pointer to the TIMER peripheral register block.
unsigned int [in] ch Compare/capture channel to access.
uint32_t [in] val Value to set in compare value register.

TIMER_CounterGet

uint32_t TIMER_CounterGet (TIMER_TypeDef * timer)

Get the TIMER counter value.

Parameters

Type Direction Argument Name Description

TIMER_TypeDef * [in] timer Pointer to TIMER peripheral register block.
Returns

. Current TIMER counter value.

TIMER_CounterSet

void TIMER_CounterSet (TIMER_TypeDef * timer, uint32_t val)

Set the TIMER counter value.

Parameters
Type Direction = Argument Name Description
TIMER_TypeDef * [in] timer Pointer to the TIMER peripheral register block.
uint32_t [in] val Value to set counter to.

TIMER_Enable

void TIMER_Enable (TIMER_TypeDef * timer, bool enable)
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Start/stop TIMER.

Parameters
Type Direction Argument Nome  Description
TIMER_TypeDef *  [in] timer Pointer to the TIMER peripheral register block.
bool [in] enable Set to true to enable counting; set to false otherwise.

TIMER_EnableDTI
void TIMER_EnableDTI (TIMER_TypeDef * timer, bool enable)

Enable or disable DTI unit.

Parameters
Type Direction Argument Name  Description
TIMER_TypeDef *  [in] timer Pointer to the TIMER peripheral register block.
bool [in] enable Set to true to enable DTI unit; set to false otherwise.

TIMER_GetDTIFault
uint32_t TIMER_GetDTIFault (TIMER_TypeDef * timer)

Get DTI fault source flags status.

Parameters

Type Direction  Argument Name Description

TIMER_TypeDef * [in] timer Pointer to the TIMER peripheral register block.
Note

- Event bits are not cleared by this function.
Returns

» Status of the DTI fault source flags. Returns one or more valid DTI fault source flags (TIMER_DTFAULT _nnn)
OR'ed together.

TIMER_ClearDTIFault
void TIMER_ClearDTIFault (TIMER_TypeDef * timer, uint32_t flags)

Clear DTI fault source flags.

Parameters
Type Direction ﬁragrrLng\ent Description
TIMER_TypeDef [in] timer Pointer to the TIMER peripheral register block.
uint32_t [in] flags DTI fault source(s) to clear. Use one or more valid DTI fault source

flags (TIMER_DTFAULT_nnn) OR'ed together.
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TIMER_IntClear
void TIMER_IntClear (TIMER_TypeDef * timer, uint32_t flags)

Clear one or more pending TIMER interrupts.

Parameters
Type Direction ﬁrd%%nent Description
TIMER_TypeDef [in] timer Pointer to the TIMER peripheral register block.
uint32_t [in] flags Pending TIMER interrupt source(s) to clear. Use one or more valid

interrupt flags for the TIMER module (TIMER_IF_nnn) OR'ed together.

TIMER_IntDisable
void TIMER_IntDisable (TIMER_TypeDef * timer, uint32_t flags)

Disable one or more TIMER interrupts.

Parameters
Type Direction ﬁrq%l;l;nent Description
TIMER_TypeDef [in] timer Pointer to the TIMER peripheral register block.
uint32_t [in] flags TIMER interrupt source(s) to disable. Use one or more valid interrupt

flags for the TIMER module (TIMER_IF_nnn) OR'ed together.

TIMER_IntEnable

void TIMER_IntEnable (TIMER_TypeDef * timer, uint32_t flags)

Enable one or more TIMER interrupts.

Parameters
Type Direction ﬁrqgmug\ent Description
TIMER_TypeDef [in] timer Pointer to the TIMER peripheral register block.
uint32_t [in] flags TIMER interrupt source(s) to enable. Use one or more valid interrupt
flags for the TIMER module (TIMER_IF_nnn) OR'ed together.
Note

- Depending on the use, a pending interrupt may already be set prior to enabling the interrupt. To ignore a
pending interrupt, consider using [TMER_INntClear(] prior to enabling the interrupt.

TIMER_IntGet

uint32_t TIMER_IntGet (TIMER_TypeDef * timer)

Get pending TIMER interrupt flags.
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Parameters

Type Direction = Argument Name Description

TIMER_TypeDef * [in] timer Pointer to the TIMER peripheral register block.
Note

- Event bits are not cleared by this function.
Returns

« TIMER interrupt source(s) pending. Returns one or more valid interrupt flags for the TIMER module
(TIMER_IF_nnn) OR'ed together.

TIMER_IntGetEnabled
uint32_t TIMER_IntGetEnabled (TIMER_TypeDef * timer)

Get enabled and pending TIMER interrupt flags.

Parameters
Type Direction = Argument Name Description
TIMER_TypeDef * [in] timer Pointer to the TIMER peripheral register block.

Useful for handling more interrupt sources in the same interrupt handler.
Note

- Interrupt flags are not cleared by this function.

Returns

- Pending and enabled TIMER interrupt sources. The return value is the bitwise AND combination of
o the OR combination of enabled interrupt sources in TIMERXx_IEN_nnn register (TIMERx_IEN_nnn) and
o the OR combination of valid interrupt flags of the TIMER module (TIMERxX_IF_nnn).

TIMER_IntSet
void TIMER_IntSet (TIMER_TypeDef * timer, uint32_t flags)

Set one or more pending TIMER interrupts from SW.

Parameters
T ; ; Argument it
ype Direction Name Description
TIMER_TypeDef [in] timer Pointer to the TIMER peripheral register block.
uint32_t [in] flags TIMER interrupt source(s) to set to pending. Use one or more valid
interrupt flags for the TIMER module (TIMER_IF_nnn) OR'ed together.
TIMER_Lock

void TIMER_Lock (TIMER_TypeDef * timer)

Lock some TIMER registers to protect them from being modified.
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Parameters
Type Direction Argument Name Description
TIMER_TypeDef * [in] timer Pointer to TIMER peripheral register block.

Refer to the reference manual for TIMER registers that will be locked.
Note

. If locking the TIMER registers, they must be unlocked prior to using any TIMER API function that modifies TIMER
registers protected by the lock.

TIMER_TopBufSet
void TIMER_TopBufSet (TIMER_TypeDef * timer, uint32_t val)

Set the top value buffer for the timer.

Parameters
Type Direction  Argument Name Description
TIMER_TypeDef * [in] timer Pointer to the TIMER peripheral register block.
uint32_t [in] val Value to set in top value buffer register.

When top value buffer register is updated, value is loaded into top value register at the next wrap around.
This feature is useful in order to update top value safely when timer is running.

TIMER_TopGet
uint32_t TIMER_TopGet (TIMER_TypeDef * timer)

Get the top value setting for the timer.

Parameters

Type Direction = Argument Name Description

TIMER_TypeDef * [in] timer Pointer to the TIMER peripheral register block.
Returns

. Current top value.

TIMER_TopSet
void TIMER_TopSet (TIMER_TypeDef * timer, uint32_t val)

Set the top value for timer.

Parameters
Type Direction  Argument Name Description
TIMER_TypeDef * [in] timer Pointer to the TIMER peripheral register block.
uint32_t [in] val Value to set in top value register.
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TIMER_Unlock
void TIMER_Unlock (TIMER_TypeDef * timer)

Unlock TIMER to enable writing to locked registers again.

Parameters
Type Direction = Argument Name Description
TIMER_TypeDef * [in] timer Pointer to the TIMER peripheral register block.

Macro Definition Documentation

TIMER_INIT _DEFAULT

#define TIMER_INIT _DEFAULT

Value:

{ \
true, /* Enable timer when initialization completes. */ \
false, /* Stop counter during debug halt. */ \
timerPrescalel, /* No prescaling. */ \
timerClkSelHFPerClk, /* Select HFPER / HFPERB clock. */ \
false, /* Not 2x count mode. */ \
false, /* No ATI. */ \
false, /* No RSSCOIST. */ \
timerInputActionNone, /* No action on falling input edge. */ \
timerInputActionNone, /* No action on rising input edge. */ \
timerModeUp, /* Up-counting. */ \
false, /* Do not clear DMA requests when DMA channel is active. */ \
false, /* Select X2 quadrature decode mode (if used). */ \
false, /* Disable one shot. */ \
false /* Not started/stopped/reloaded by other timers. */ \

Default configuration for TIMER initialization structure.

TIMER_INITCC_DEFAULT

#define TIMER_INITCC_DEFAULT

Value:

{ \
timerEventEveryEdge, /* Event on every capture. */ \
timerEdgeRising, /* Input capture edge on rising edge. */ \
o, /* Not used by default, select PRS channel 0. */ \
timerOutputActionNone, /* No action on underflow. */ \
timerOutputActionNone, /* No action on overflow. */ \
timerOutputActionNone, /* No action on match. */ \
timerCCModeOff, /* Disable compare/capture channel. */ \
false, /* Disable filter. */ \
false, /* No PRS input. */ \
false, /* Clear output when counter disabled. */ \
false, /* Do not invert output. */ \
timerPrsOutputDefault, /* Use default PRS output configuration. */ \

Default configuration for TIMER compare/capture initialization structure.

TIMER_INITDTI_DEFAULT

#define TIMER_INITDTI_DEFAULT
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Value:

true,

false,

false,

false,

false,

0,
timerPrescalel,
0,

¢]

true,
true,
false,
0,
false,
0,

*

Enable the DTI. */

CC[0]|1|2] outputs are active high. */
CDTI[O|1]|2] outputs are not inverted. */

No auto restart when debugger exits. */

No PRS source selected. */

Not used by default, select PRS channel 0. */
No prescaling. */

No rise time. */

No fall time. */

’
TIMER_DTOGEN_DTOGCCOEN | TIMER_DTOGEN_DTOGCDTI®EN, /* Enable CCO and CDTIO.

Enable core lockup as fault source. */

Enable debugger as fault source. */

Disable PRS fault source 0. */

Not used by default, select PRS channel 0. */
Disable PRS fault source 1. */

Not used by default, select PRS channel 0. */

timerDtiFaultActionInactive, /* No fault action. */

Default configuration for TIMER DTl initialization structure.
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TIMER_Init_TypeDef

TIMER initialization structure.

Public Attributes

bool e D19
Start counting when initialization completed.

bool debUgR
Counter shall keep running during debug halt.

MIER_Prescalg D g
TypeDe Prescaling factor, if HFPER / HFPERB clock used.
MER _CTKSeT_ EIKSe]
peDe Clock selection.
bool  EoURTZA
2x Count mode, counter increments/decrements by 2, meant for PWM mode.
bool BTl
ATI (Always Track Inputs) makes CCPOL always track the polarity of the inputs.
bool  [SSCOIsY
Reload-Start Sets COIST When enabled, compare output is set to COIST value on a Reload-Start event.
MER_TNpUtAc
on_TypeDe Action on falling input edge.
MER_TNPUTAC
on_TypeDe Action on rising input edge.
peDe Counting mode.
bool s ACT
DMA request clear on active.
bool [UOAMOJdEX 2
Select X2 or X4 quadrature decode mode (if used).
bool onesShoft
Determines if only counting up or down once.
bool  EYNnd

Timer can be start/stop/reload by other timers.

Public Attribute Documentation

enable

bool TIMER_Init_TypeDef::enable

Start counting when initialization completed.

debugRun

| bool TIMER_Init_TypeDef::debugRun
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Counter shall keep running during debug halt.

prescale

TIMER _Prescale_TypeDef TIMER_Init_TypeDef::prescale

Prescaling factor, if HFPER / HFPERB clock used.

clkSel

TIMER_ClkSel_TypeDef TIMER_Init_TypeDef::clkSel

Clock selection.

count2x

bool TIMER_Init_TypeDef::count2x

2x Count mode, counter increments/decrements by 2, meant for PWM mode.

ati

bool TIMER_Init_TypeDef::ati

ATl (Always Track Inputs) makes CCPOL always track the polarity of the inputs.

rssCoist

| bool TIMER_Init_TypeDef::rssCoist

Reload-Start Sets COIST When enabled, compare output is set to COIST value on a Reload-Start event.

fallAction

TIMER _InputAction_TypeDef TIMER_Init_TypeDef::fallAction

Action on falling input edge.

riseAction

TIMER_InputAction_TypeDef TIMER_Init_TypeDef::riseAction

Action on rising input edge.
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mode

TIMER_Mode_TypeDef TIMER_Init_TypeDef::mode

Counting mode.

dmacClrAct
| bool TIMER_Init_TypeDef::dmaClrAct

DMA request clear on active.

quadModeX4
| bool TIMER_Init_TypeDef::quadModeX4

Select X2 or X4 quadrature decode mode (if used).

oneShot

bool TIMER_Init_TypeDef::oneShot

Determines if only counting up or down once.

sync

bool TIMER_Init_TypeDef::sync

Timer can be start/stop/reload by other timers.

Copyright © 2026 Silicon Laboratories. All rights reserved. 410/472



TIMER_InitCC_TypeDef

TIMER_InitCC_TypeDef
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TIMER compare/capture initialization structure.

Public Attributes

MIER_Event_
peDef

peDef]

v _u pu N
ction_TypeDef]

MER _OUtpUtA
ction_TypeDef]

E

Input capture event control.

J

nput capture edge select.

|

Peripheral reflex system trigger selection.

:

Counter underflow output action.

:

Counter overflow output action.

MER _OUTpUTA
ction_TypeDe Counter match output action
MER_ Mod§g nodsg
TypeDe Compare/capture channel mode.
bool
Enable digital filter.
bool D Vi
Select TIMERNCCx (false) or PRS input (true).
bool
Compare output initial state.
bool  putinvery
Invert output from compare/capture channel.
MIER_P O PrsoO DUT

PRS output configuration.

Public Attribute Documentation

eventCtrl

TIMER_Event_TypeDef TIMER_InitCC_TypeDef::eventCtrl

Input capture event control.

edge

TIMER_Edge_TypeDef TIMER_InitCC_TypeDef::edge

Input capture edge select.

prsSel
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TIMER_PRSSEL_TypeDef TIMER_InitCC_TypeDef::prsSel

Peripheral reflex system trigger selection.

Only applicable if prsinput is enabled.

cufoa

TIMER_OutputAction_TypeDef TIMER_InitCC_TypeDef::cufoa

Counter underflow output action.

cofoa

TIMER_OutputAction_TypeDef TIMER_InitCC_TypeDef::cofoa

Counter overflow output action.

cmodad

TIMER _OutputAction_TypeDef TIMER_InitCC_TypeDef::cmoa

Counter match output action.

mode

TIMER_CCMode_TypeDef TIMER_InitCC_TypeDef::mode

Compare/capture channel mode.

filter
| bool TIMER_InitCC_TypeDef::filter

Enable digital filter.

prsinput
| bool TIMER_InitCC_TypeDef::prsinput

Select TIMERNCCx (false) or PRS input (true).

coist
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bool TIMER_InitCC_TypeDef::coist

Compare output initial state.

Only used in Output Compare and PWM mode. When true, the compare/PWM output is set high when the
counter is disabled. When counting resumes, this value will represent the initial value for the compare/PWM
output. If the bit is cleared, the output will be cleared when the counter is disabled.

outlnvert

bool TIMER_InitCC_TypeDef::outinvert

Invert output from compare/capture channel.

prsOutput

TIMER_PrsOutput_t TIMER_InitCC_TypeDef::prsOutput

PRS output configuration.

PRS output from a timer can either be a pulse output or a level output that follows the CC out value.

Copyright © 2026 Silicon Laboratories. All rights reserved. 413/472



TIMER_InitDTI_TypeDef &= SILICON LABS

TIMER_InitDTI_TypeDef

TIMER Dead Time Insertion (DTI) initialization structure.

Public Attributes

bool e DI
Enable DTI or leave it disabled until is called.

Ou{]
DTI Output Polarity.

bool

bool [AvertComplementaryoud

DTI Complementary Output Invert.

[on
o
o
o

Enable Automatic Start-up functionality (when debugger exits).

bool ENabIeP ]
Enable/disable PRS as DTI input.

|

O
[

elect which PRS channel as DTl input.

MIER_Prescalg
TypeDe DTI prescaling factor, if HFPER / HFPERB clock used.

unsigned int iseTimg
DTI Rise Time.

unsigned int FanTimd
DTI Fall Time.
uint32_t pUtTP PIEMASK
DTI outputs enable bit mask, consisting of one bit per DTI output signal, i.e., CCO, CC1, CC2, CDTIO, CDTI1, and
CDTI2.

bool EndbleFaultSourceCorelLockug

Enable core lockup as a fault source.

bool EnableFaultsourcebDebuggen

Enable debugger as a fault source.

bool nableFaultsSourceprsse
Enable PRS fault source O ( faultSourcePrsSelo ).

j

aultsourcerrsse
P Select which PRS signal to be PRS fault source 0.

bool EnableFaultSourcePrsser]

Enable PRS fault source 1( faultSourcePrsSell ).

MER_PR aultsourceprPrsse

P Select which PRS signal to be PRS fault source 1.
TER_DEIFauTeA
ction_TypeDef Fault Action.

Public Attribute Documentation

enable
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| bool TIMER_InitDTI_TypeDef::enable

Enable DTI or leave it disabled until [TMER_EnableD 1] is called.

activeLowOut

bool TIMER_InitDTI_TypeDef::activeLowOut

DTI Output Polarity.

invertComplementaryOut
| bool TIMER_InitDTI_TypeDef::invertComplementaryOut

DTl Complementary Output Invert.

autoRestart

bool TIMER_InitDTI_TypeDef::autoRestart

Enable Automatic Start-up functionality (when debugger exits).

enablePrsSource

bool TIMER_InitDTI_TypeDef::enablePrsSource

Enable/disable PRS as DTI input.

prsSel

TIMER_PRSSEL_TypeDef TIMER_InitDTI_TypeDef::prsSel

Select which PRS channel as DTl input.

Only valid if enablePrssource is enabled.

prescale
TIMER _Prescale_TypeDef TIMER_InitDTI_TypeDef::prescale

DTI prescaling factor, if HFPER / HFPERB clock used.

riseTime
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| unsigned int TIMER_InitDTI_TypeDef::riseTime

DTI Rise Time.

fallTime

| unsigned int TIMER_InitDTI_TypeDef::fallTime

DTI Fall Time.

outputsEnableMask

uint32_t TIMER_InitDTI_TypeDef::outputsEnableMask

&= SILICON LABS

DTl outputs enable bit mask, consisting of one bit per DTI output signal, i.e., CCO, CC1, CC2, CDTIO, CDTN, and

CDTI2.

This value should consist of one or more TIMER_DTOGEN_DTOGNNNEN flags (defined in <part_name>_timer.h)

OR'ed together.

enableFaultSourceCorelLockup

bool TIMER_InitDTI_TypeDef::enableFaultSourceCoreLockup

Enable core lockup as a fault source.

enableFaultSourceDebugger

bool TIMER_InitDTI_TypeDef::enableFaultSourceDebugger

Enable debugger as a fault source.

enableFaultSourcePrsSelO

bool TIMER_InitDTI_TypeDef::enableFaultSourcePrsSel0

Enable PRS fault source O ( faultSourcePrsSelo ).

faultSourcePrsSelO

TIMER_PRSSEL_TypeDef TIMER_InitDTI_TypeDef::faultSourcePrsSelO

Select which PRS signal to be PRS fault source 0.

enableFaultSourcePrsSell
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| bool TIMER_InitDTI_TypeDef::enableFaultSourcePrsSell

Enable PRS fault source 1 ( faultSourcePrsSell ).

faultSourcePrsSel1

TIMER_PRSSEL_TypeDef TIMER_InitDTI_TypeDef::faultSourcePrsSell

Select which PRS signal to be PRS fault source 1.

faultAction

TIMER_DtiFaultAction_TypeDef TIMER_InitDTI_TypeDef::faultAction

Fault Action.
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USART - Synchronous/Asynchronous Serial

USART - Synchronous/Asynchronous Serial

Universal Synchronous/Asynchronous Receiver/Transmitter Peripheral API.

The Universal Synchronous/Asynchronous Receiver/Transmitter (USART) is a very flexible serial /0 module. It
supports full duplex asynchronous UART communication as well as RS-485, SPI, MicroWire, and 3-wire. It can
also interface with 1ISO7816 Smart-Cards, and IrDA devices.

The USART has a wide selection of operating modes, frame formats, and baud rates. All features are
supported through the API of this module.

Triple buffering and DMA support makes high data-rates possible with minimal CPU intervention. It is possible
to transmit and receive large frames while the MCU remains in EM1 Sleep.

This module does not support DMA configuration. The UARTDRV and SPIDRV drivers provide full support for
DMA and more.

The following steps are necessary for basic operation:

Clock enable:

#1if !defined(_SILICON_LABS_32B_SERIES 2)

/* USART 1is a HFPERCLK peripheral. Enable HFPERCLK domain and USARTO.
* We also need to enable the clock for GPIO to configure pins. */

CMU_ClockEnable(cmuClock_HFPER, true);

CMU_ClockEnable(cmuClock_USARTO, true);

CMU_ClockEnable(cmuClock_GPIO, true);

#endif

To initialize the USART for asynchronous operation (e.g., UART):

/* Initialize with default settings and then update fields according to application requirements. */
USART_InitAsync_TypeDef initAsync = USART_INITASYNC_DEFAULT;

initAsync.baudrate = 38400;

USART_InitAsync(USARTO, &initAsync);

To initialize the USART for synchronous operation (e.g., SPI):

/* Initialize with default settings and then update fields according to application requirements. */
USART_InitSync_TypeDef initSync = USART_INITSYNC_DEFAULT;

/* Operate as SPI master */

initSync.master = true;

/* Clock idle low, sample on falling edge. */

initSync.clockMode = usartClockModel;

USART _InitSync(USARTO, &initSync);

After pins are assigned for the application/board, enable pins at the desired location. Available locations can
be obtained from the Pin Definitions section in the data sheet.
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/* Enable I/0 and set location */

USARTO->ROUTE = USART_ROUTE_RXPEN | USART_ROUTE_TXPEN | USER_LOCATION;

/* Also enable CS and CLK pins if the USART is configured for synchronous mode.

* Set GPIO mode. */
if (USARTO->CTRL & USART_CTRL_SYNC) {
USARTO->ROUTE |= USART_ROUTE_CSPEN | USART_ROUTE_CLKPEN;

&= SILICON LABS

GPIO_PinModeSet ((GPIO_Port_TypeDef)AF_USARTO_TX_PORT(USER_LOCATION), AF_USARTO_TX_PIN(USER_LOCATION),

gpioModePushPull, 0);

GPIO_PinModeSet ((GPIO_Port_TypeDef)AF_USARTO_RX_PORT(USER_LOCATION), AF_USARTO_RX_PIN(USER_LOCATION),

gpioModeInput, 0);

GPIO_PinModeSet((GPIO_Port_TypeDef)AF_USARTO_CS_PORT(USER_LOCATION), AF_USARTO_CS_PIN(USER_LOCATION),

gpioModePushPull, 0);

GPIO_PinModeSet((GPIO_Port_TypeDef)AF_USARTO_CLK_PORT(USER_LOCATION), AF_USARTO_CLK_PIN(USER_LOCATION),

gpioModePushPull, 0);
} else {
/* To avoid false start, configure TX pin as initial high */

GPIO_PinModeSet((GPIO_Port_TypeDef)AF_USARTO_TX_ PORT(USER_LOCATION), AF_USARTO_TX_ PIN(USER_LOCATION),

gpioModePushPull, 1);

GPIO_PinModeSet((GPIO_Port_TypeDef)AF_USARTO_RX_PORT(USER_LOCATION), AF_USARTO_RX_PIN(USER_LOCATION),

gpioModeInput, 0);

3

Note

/* Don't enable CTS/RTS hardware flow control pins in this example. */

« UART hardware flow control is not directly supported in hardware on _SILICON_LABS_32B_SERIES_O parts.
« UARTDRV supports all types of UART flow control. Software assisted hardware flow control is available for
parts without true UART hardware flow control.

Modules

OSART_InitAsync_lypeDeT

rsiriggerini ypebe

BSART_InitSync_TypeDeq]

nicir ypebe

ni s_lypebe

Enumerations

enum  [OSART _Databits_TypeDet {

usartDatabits4 = USART_FRAME_DATABITS_FOUR
usartDatabits5 = USART_FRAME_DATABITS_FIVE
usartDatabits6 = USART_FRAME_DATABITS_SIX
usartDatabits7 = USART _FRAME_DATABITS_SEVEN
usartDatabits8 = USART_FRAME_DATABITS_EIGHT
usartDatabits9 = USART_FRAME_DATABITS_NINE
usartDatabits10 = USART_FRAME_DATABITS_TEN
usartDatabits1l = USART _FRAME_DATABITS_ELEVEN
usartDatabits12 = USART _FRAME_DATABITS_TWELVE
usartDatabits13 = USART_FRAME_DATABITS_THIRTEEN
usartDatabits14 = USART _FRAME_DATABITS_FOURTEEN
usartDatabits15 = USART _FRAME_DATABITS_FIFTEEN
usartDatabits16 = USART _FRAME_DATABITS_SIXTEEN

}

Databit selection.

Copyright © 2026 Silicon Laboratories. All rights reserved.

419/472



USART - Synchronous/Asynchronous Serial

enum

enum

enum

enum

enum

enum

enum

enum

Typedefs

[OSART _Enable_TypeDei {

usartDisable = 0x0

usartEnableRx = USART_CMD_RXEN

usartEnableTx = USART_CMD_TXEN

usartEnable = (USART_CMD_RXEN | USART_CMD_TXEN)

Enable selection.

OSART_OVS_TypeDet {

usartOVsS16 = USART_CTRL_OVS_X16
usartOVs8 = USART_CTRL_OVS_X8
usartOVS6 = USART_CTRL_OVS_X6
usartOVsS4 = USART_CTRL_OVS_X4

}

Oversampling selection, used for asynchronous operation.

OSART _Parity_TypeDeq {

usartNoParity = USART_FRAME_PARITY_NONE
usartEvenParity = USART_FRAME_PARITY_EVEN
usartOddParity = USART_FRAME_PARITY_ODD

}

Parity selection, mainly used for asynchronous operation.

[OCSART _Stopbits_TypeDeq {

usartStopbitsOp5 = USART_FRAME_STOPBITS_HALF
usartStopbits1 = USART_FRAME_STOPBITS_ONE
usartStopbitsip5 = USART_FRAME_STOPBITS_ONEANDAHALF
usartStopbits2 = USART_FRAME_STOPBITS_TWO

}

Stop bits selection, used for asynchronous operation.

ockMode_TypeDei {

&= SILICON LABS

usartClockModeO = USART_CTRL_CLKPOL_IDLELOW | USART_CTRL_CLKPHA_SAMPLELEADING
usartClockModel = USART_CTRL_CLKPOL_IDLELOW | USART _CTRL_CLKPHA_SAMPLETRAILING
usartClockMode2 = USART_CTRL_CLKPOL_IDLEHIGH | USART_CTRL_CLKPHA_SAMPLELEADING
usartClockMode3 = USART_CTRL_CLKPOL_IDLEHIGH | USART_CTRL_CLKPHA_SAMPLETRAILING

Clock polarity/phase mode.

OSART _TDAPwW_Typedeq {

usartirDAPWONE = USART _IRCTRL_IRPW_ONE
usartirDAPWTWO = USART_IRCTRL_IRPW_TWO
usartirDAPWTHREE = USART_IRCTRL_IRPW_THREE
usartirDAPWFOUR = USART_IRCTRL_IRPW_FOUR

}

Pulse width selection for IrDA mode.

[OSART TZsFormat_TypeDeq {

usartli2sFormatwW32D32 = USART _I2SCTRL_FORMAT_W32D32
usarti2sFormatwW32D24M = USART _I2SCTRL_FORMAT_W32D24M
usarti2sFormatwW32D24 = USART_I2SCTRL_FORMAT_W32D24
usarti2sFormatwW32D16 = USART_I2SCTRL_FORMAT _W32D16
usarti2sFormatw32D8 = USART_I2SCTRL_FORMAT _W32D8
usartli2sFormatW16D16 = USART _I2SCTRL_FORMAT_W16D16
usartli2sFormatwW16D8 = USART_I2SCTRL_FORMAT _W16D8
usarti2sFormatws8D8 = USART_I2SCTRL_FORMAT_W8D8

}

12S format selection.

OSART _1ZsJustity_TypeDei {

usarti2sJustifyLeft = USART_I12SCTRL _JUSTIFY _LEFT
usarti2sJustifyRight = USART_I2SCTRL_JUSTIFY _RIGHT

}

12S frame data justify.
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typedef uint8_t

Functions

void

uint32_t

uint32_t

void

void
void
void
void
void
void
void
uint8_t
uint16_t
uint32_t
uint16_t
uint8_t
void
void

void

OSART_PRS_Channel_{
PRS Channel type.

[OSART _BaudrateAsyncSeq(USART _TypeDef *usart, uint32_t refFreq, uint32_t baudrate,
USART_OVS_TypeDef ovs)

Configure USART/UART operating in asynchronous mode to use a given baudrate (or as close as possible to a

specified baudrate).

[OSART _Baudratecald(uint32_t refFreq, uint32_t clkdiv, bool syncmode, USART_OVS_TypeDef

ovs)
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Calculate baudrate for USART/UART given reference frequency, clock division, and oversampling rate (if async

mode).

[OSART _BaudrateGeq(USART _TypeDef *usart)
Get the current baudrate for USART/UART.

[OSART _BaudrateSyncSel(USART _TypeDef *usart, uint32_t refFreq, uint32_t baudrate)

Configure the USART operating in synchronous mode to use a given baudrate (or as close as possible to a

specified baudrate).

CSART_Enablg(USART_TypeDef *usart, USART_Enable_TypeDef enable)
Enable/disable USART/UART receiver and/or transmitter.

OSART _TNitASynd(USART _TypeDef *usart, const USART_InitAsync_TypeDef *init)
Initialize USART/UART for normal asynchronous mode.

OSART _TNitSynd(USART _TypeDef *usart, const USART _InitSync_TypeDef *init)

Initialize USART for synchronous mode.

OSARTR_ItrDA(USART _TypeDef *usart, const USART _InitlrDA_TypeDef *init)
Initialize USART for asynchronous IrDA mode.

OSART _TNitiZgd(USART _TypeDef *usart, USART _InitI2s_TypeDef *init)
Initialize USART for 12S mode.

OSART _InitPrsirigged(USART _TypeDef *usart, const USART _PrsTriggerinit_TypeDef *init)

Initialize the automatic transmissions using PRS channel as a trigger.

[OSART _Reset(USART _TypeDef *usart)
Reset USART/UART to the same state that it was in after a hardware reset.

OSART_RA(USART _TypeDef *usart)

Receive one 4-8 bit frame, (or part of 10-16 bit frame).

CSART_RxDoublg(USART _TypeDef *usart)

Receive two 4-8 bit frames or one 10-16 bit frame.

[OCSART _RxDoubleEx](USART _TypeDef *usart)

Receive two 4-9 bit frames, or one 10-16 bit frame with extended information.

OSART_RXEXY(USART _TypeDef *usart)
Receive one 4-9 bit frame (or part of 10-16 bit frame) with extended information.

OSART_SpiTransten(USART _TypeDef *usart, uint8_t data)

Perform one 8 bit frame SPI transfer.

OSART_TA(USART _TypeDef *usart, uint8_t data)
Transmit one 4-9 bit frame.

OSART _TXDoublg(USART _TypeDef *usart, uint16_t data)

Transmit two 4-9 bit frames or one 10-16 bit frame.

[OSART _TXDoubleExy(USART _TypeDef *usart, uint32_t data)

Transmit two 4-9 bit frames or one 10-16 bit frame with extended control.
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void OSART _TXEXY(USART _TypeDef *usart, uint16_t data)
Transmit one 4-9 bit frame with extended control.

void OSART _IntClean(USART _TypeDef *usart, uint32_t flags)

Clear one or more pending USART interrupts.

void OSART _IntDisabld(USART _TypeDef *usart, uint32_t flags)
Disable one or more USART interrupts.

void OSART _IntEnoblg(USART _TypeDef *usart, uint32_t flags)
Enable one or more USART interrupts.

uint32_t  [OSART_INtGEeY(USART _TypeDef *usart)
Get pending USART interrupt flags.

uint32_t  [OSART_IntGetEnabled(USART_TypeDef *usart)
Get enabled and pending USART interrupt flags.

void OSART_INtSef(USART _TypeDef *usart, uint32_t flags)
Set one or more pending USART interrupts from SW.

uint32_t  [OSART_StotusGey(USART_TypeDef *usart)
Get USART STATUS register.

uint8_t  OSART_RxDataGel(USART_TypeDef *usart)

Receive one 4-8 bit frame, (or part of 10-16 bit frame).

uint16_t OSART_RXDoubleGe{(USART _TypeDef *usart)

Receive two 4-8 bit frames, or one 10-16 bit frame.

uint32_t  USART_RXDoubleXGel(USART_TypeDef *usart)

Receive two 4-9 bit frames, or one 10-16 bit frame with extended information.

uintl6_t [OSART_RxDataXGeq(USART_TypeDef *usart)

Receive one 4-9 bit frame, (or part of 10-16 bit frame) with extended information.

Macros

#define [OSART_INTTASYNC _DEFAULT undefined

Default configuration for USART asynchronous initialization structure.

#define OSART _INITPRSTRIGGER_DEFAULT undefined
Default configuration for USART PRS triggering structure.

#define OSART_INITSYNC_DEFAUL]] undefined

Default configuration for USART sync initialization structure.

#define [OSART_INITIRDA_DEFAULT undefined

Default configuration for IrDA mode initialization structure.

#define OSART_INITIZS_DEFAULT undefined

Default configuration for 12S mode initialization structure.

Enumeration Documentation
USART _Databits_TypeDef

USART _Databits_TypeDef

Databit selection.

Enumerator
usartDatabits4 4 data bits (not available for UART).
usartDatabits5 5 data bits (not available for UART).
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usartDatabitsé 6 data bits (not available for UART).

usartDatabits7 7 data bits (not available for UART).

usartDatabits8 8 data bits.

usartDatabits9 9 data bits.

usartDatabits10 10 data bits (not available for UART).
usartDatabits1 11 data bits (not available for UART).
usartDatabits12 12 data bits (not available for UART).
usartDatabitsi13 13 data bits (not available for UART).
usartDatabits14 14 data bits (not available for UART).
usartDatabits1s 15 data bits (not available for UART).
usartDatabits16 16 data bits (not available for UART).

USART_Enable_TypeDef
USART _Enable_TypeDef

Enable selection.

Enumerator
usartDisable Disable both receiver and transmitter.
usartEnableRx Enable receiver only, transmitter disabled.
usartEnableTx Enable transmitter only, receiver disabled.
usartEnable Enable both receiver and transmitter.

USART_OVS_TypeDef
USART_OVS_TypeDef

Oversampling selection, used for asynchronous operation.

Enumerator
usartOovsi16 16x oversampling (normal).
usartovss 8x oversampling.
usartOvse6 6x oversampling.
usartovs4 4x oversampling.

USART_Parity _TypeDef
USART_Parity _TypeDef

Parity selection, mainly used for asynchronous operation.

Enumerator
usartNoParity No parity.
usartEvenParity Even parity.
usartOddParity Odd parity.
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USART _Stopbits_TypeDef
USART _Stopbits_TypeDef

Stop bits selection, used for asynchronous operation.

Enumerator
usartStopbitsOp5 0.5 stop bits.
usartStopbits1 1 stop bits.
usartStopbitsip5 1.6 stop bits.
usartStopbits2 2 stop bits.

USART_ClockMode_TypeDef
USART _ClockMode_TypeDef
Clock polarity/phase mode.

Enumerator
usartClockMode0 Clock idle low, sample on rising edge.
usartClockModer Clock idle low, sample on falling edge.
usartClockMode2 Clock idle high, sample on falling edge.
usartClockMode3 Clock idle high, sample on rising edge.

USART_IrDAPw_Typedef
USART_IrDAPw_Typedef
Pulse width selection for IrDA mode.

Enumerator
usartirDAPWONE IrDA pulse width is 1/16 for OVS=0 and 1/8 for OVS=1.
usartirDAPWTWO IrDA pulse width is 2/16 for OVS=0 and 2/8 for OVS=1.
usartirDAPWTHREE IrDA pulse width is 3/16 for OVS=0 and 3/8 for OVS=1.
usartirDAPWFOUR IrDA pulse width is 4/16 for OVS=0 and 4/8 for OVS=1.

USART_I2sFormat_TypeDef
USART _I2sFormat_TypeDef
12S format selection.

Enumerator
usarti2sFormatw32D32 32-bit word, 32-bit data.
usarti2sFormatW32D24M 32-bit word, 32-bit data with 8 Isb masked.
usarti2sFormatw32D24 32-bit word, 24-bit data.
usartli2sFormatW32D16 32-bit word, 16-bit data.
usarti2sFormatWw32D8 32-bit word, 8-bit data.
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usarti2sFormatwW16D16 16-bit word, 16-bit data.
usartl2sFormatWw16D8 16-bit word, 8-bit data.
usartl2sFormatWwsD8 8-bit word, 8-bit data.

USART _I2sJustify_TypeDef
USART _I2sJustify_TypeDef

12S frame data justify.

Enumerator
usarti2sJustifyLeft Data is left-justified within the frame.
usarti2sJustifyRight Data is right-justified within the frame.

Typedef Documentation

USART_PRS_Channel_t
typedef uint8_t USART_PRS_Channel_t

PRS Channel type.

Function Documentation

USART_BaudrateAsyncSet

void USART_BaudrateAsyncSet (USART_TypeDef * usart, uint32_t refFreq, uint32_t baudrate,
ypeDef ovs)

Configure USART/UART operating in asynchronous mode to use a given baudrate (or as close as possible to a
specified baudrate).

Parameters
Type Direction ﬁrqgmug\ent Description
USART _TypeDef * [in] usart A pointer to the USART/UART peripheral register block.
uint32_t [in] refFreq  USART/UART reference clock frequency in Hz. If set to 0, the
currently configured reference clock is assumed.
uint32_t [in] baudrate Bgudrate to try to achieve for USART/UART.
[SART_OVS_TypeDef [in] ovs Oversampling to be used. Normal is 16x oversampling but lower

oversampling may be used to achieve higher rates or better
baudrate accuracy in some cases. Notice that lower
oversampling frequency makes the channel more vulnerable to
bit faults during reception due to clock inaccuracies compared
to the link partner.

USART_BaudrateCalc

uint32_t USART _BaudrateCalc (uint32_t refFreq, uint32_t clkdiv, bool syncmode, SART_OVS_TypeDed ovs)
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Calculate baudrate for USART/UART given reference frequency, clock division, and oversampling rate (if async

mode).
Parameters
T ; ; Argument e
ype Direction Name Description
uint32_t [in] refFreq USART/UART HF peripheral frequency used.
uint32_t [in] clkdiv A clock division factor to be used.
bool [in] syncmode
. True - synchronous mode operation.
- False - asynchronous mode operation.
DSART_OVS_TypeDeq [in] ovs Oversampling used if in asynchronous mode. Not used if

syncmode is true.
This function returns the baudrate that a USART/UART module will use if configured with the given frequency,

clock divisor, and mode. Notice that this function will not use the hardware configuration. It can be used to
determine if a given configuration is sufficiently accurate for the application.

Returns

- Baudrate with given settings.

USART_BaudrateGet

uint32_t USART _BaudrateGet (USART _TypeDef * usart)

Get the current baudrate for USART/UART.

Parameters
Type Direction Argument Name Description
USART_TypeDef *  [in] usart A pointer to the USART/UART peripheral register block.

This function returns the actual baudrate (not considering oscillator inaccuracies) used by a USART/UART
peripheral.

Returns

. The current baudrate.

USART_BaudrateSyncSet
void USART _BaudrateSyncSet (USART _TypeDef * usart, uint32_t refFreq, uint32_t baudrate)

Configure the USART operating in synchronous mode to use a given baudrate (or as close as possible to a
specified baudrate).

Parameters
T : : Argument g
ype Direction Neine Description
USART_TypeDef [in] usart A pointer to the USART peripheral register block. (Cannot be used
on UART modules.)
uint32_t [in] refFreq A USART reference clock frequency in Hz that will be used. If set to

0, the currently-configured reference clock is assumed.
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Type Direction Argument Name Description

uint32_t [in] baudrate Baudrate to try to achieve for USART.

The configuration will be set to use a baudrate <= the specified baudrate to ensure that the baudrate does
not exceed the specified value.

The fractional clock division is suppressed, although the hardware design allows it. It could cause half clock
cycles to exceed a specified limit and thus potentially violate specifications for the slave device. In some
special situations, a fractional clock division may be useful even in synchronous mode, but in those cases it
must be directly adjusted, possibly assisted by PJSART_Baudratecalc(]:

Warnings

. The consequence of the aforementioned suppression of the fractional part of the clock divider is that some
frequencies won't be achievable. The divider will only be able to be an integer value so the reference clock will
only be dividable by N (where N is a positive integer).

USART_Enable

void USART_Enable (USART _TypeDef * usart, DSART_Enable_TypeDei enable)

Enable/disable USART/UART receiver and/or transmitter.

Parameters

Type Direction Argument Name Description

USART _TypeDef * [in] usart A pointer to the USART/UART peripheral register block.
[OSART_Encble TypeDeq [in] enable Select the status for the receiver/transmitter.

Notice that this function does not do any configuration. Enabling should normally be done after initialization
(if not enabled as part of initialization).

USART_InitAsync

void USART _InitAsync (USART _TypeDef * usart, const [gSART_INIitAsync_TypeDef] * init)

Initialize USART/UART for normal asynchronous mode.

Parameters
Type Direction ﬁrag#g\ent Description
USART _TypeDef * [in] usart A pointer to the USART/UART peripheral register block.
const [in] init A pointer to the initialization structure used to configure
OSART_InitAsync_TypeDet .
* the basic async setup.

This function will configure basic settings to operate in normal asynchronous mode.

A special control setup not covered by this function must be done after using this function by direct
modification of the CTRL register.

Notice that pins used by the USART/UART module must be properly configured by the user explicitly for the
USART/UART to work as intended. (When configuring pins, remember to consider the sequence of
configuration to avoid unintended pulses/glitches on output pins.)

USART _InitSync
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void USART _InitSync (USART _TypeDef * usart, const gSART_Initsync_TypeDei * init)

Initialize USART for synchronous mode.

Parameters
Type Direction ﬁggr#énent Description
USART _TypeDef * [in] usart A pointer to the USART peripheral register block. (UART
does not support this mode.)
const S — [in] init A pointer to the initialization structure used to configure
USART_TNitS T Defl .
* — — basic async setup.

This function will configure basic settings to operate in synchronous mode.

A special control setup not covered by this function must be done after using this function by direct
modification of the CTRL register.

Notice that pins used by the USART module must be properly configured by the user explicitly for the USART
to work as intended. (When configuring pins remember to consider the sequence of configuration to avoid
unintended pulses/glitches on output pins.)

USARTN_InitirDA

void USARTN_InitIrDA (USART_TypeDef * usart, const DSART_INitirDA_TypeDet * init)

Initialize USART for asynchronous IrDA mode.

Parameters
T ; ; Argument ot
ype Direction Name Description
USART_TypeDef * [in] usart A pointer to the USART peripheral register block.
const — — [in] init A pointer to the initialization structure used to configure
¥ 2 async IrDA setup.

This function will configure basic settings to operate in asynchronous IrDA mode.

A special control setup not covered by this function must be done after using this function by direct
modification of the CTRL and IRCTRL registers.

Notice that pins used by the USART/UART module must be properly configured by the user explicitly for the
USART/UART to work as intended. (When configuring pins, remember to consider the sequence of
configuration to avoid unintended pulses/glitches on output pins.)

Note

- Not all USART instances support IrDA. See the data sheet for your device.

USART _Initl2s

void USART _Initl2s (USART _TypeDef * usart, OSART_InitiZs_TypeDet * init)

Initialize USART for 12S mode.

Parameters
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Type Direction ﬁgggrl‘.l;nent Description

USART _TypeDef * [in] usart A pointer to the USART peripheral register block. (UART does
not support this mode.)

USART_WTtIZS_TypeDeq [in] init A pointer to the initialization structure used to configure the

basic 12S setup.

This function will configure basic settings to operate in 12S mode.

A special control setup not covered by this function must be done after using this function by direct
modification of the CTRL and I2SCTRL registers.

Notice that pins used by the USART module must be properly configured by the user explicitly for the USART
to work as intended. (When configuring pins, remember to consider the sequence of configuration to avoid
unintended pulses/glitches on output pins.)

Note

« This function does not apply to all USART's. See the chip Reference Manual.

USART _InitPrsTrigger

void USART _InitPrsTrigger (USART _TypeDef * usart, const DSART_Prsiriggerinic_TypeDet * init)

Initialize the automatic transmissions using PRS channel as a trigger.

Parameters

Type Direction Argument Name Description

USART_TypeDef * [in] usart A pointer to USART to configure.

const DSART_PrsTriggerinic_Typebeq] *  [in] init A pointer to the initialization structure.
Note

- Initialize USART with USART _Init() before setting up the PRS configuration.

USART_Reset

void USART _Reset (USART_TypeDef * usart)

Reset USART/UART to the same state that it was in after a hardware reset.

Parameters
Type Direction = Argument Name Description
USART _TypeDef *  [in] usart A pointer to USART/UART peripheral register block.
USART_Rx

uint8_t USART_Rx (USART_TypeDef * usart)

Receive one 4-8 bit frame, (or part of 10-16 bit frame).

Parameters
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Type Direction Argument Nome Description

USART_TypeDef *  [in] usart A pointer to the USART/UART peripheral register block.

This function is normally used to receive one frame when operating with frame length 4-8 bits. See
for reception of 9 bit frames.

Notice that possible parity/stop bits in asynchronous mode are not considered part of a specified frame bit
length.

Note

- This function will stall if the buffer is empty until data is received. Alternatively, the user can explicitly check
whether data is available. If data is available, call CSART _RxDataGet(]] to read the RXDATA register directly.

Returns

. Data received.

USART_RxDouble

uint16_t USART_RxDouble (USART _TypeDef * usart)

Receive two 4-8 bit frames or one 10-16 bit frame.

Parameters
Type Direction Argument Name Description
USART_TypeDef *  [in] usart A pointer to the USART/UART peripheral register block.

This function is normally used to receive one frame when operating with frame length 10-16 bits. See
DSART _RXDoubleExt(] for reception of two 9 bit frames.

Notice that possible parity/stop bits in asynchronous mode are not considered part of a specified frame bit
length.

Note

« This function will stall if the buffer is empty until data is received. Alternatively, the user can explicitly check
whether data is available. If data is available, call CSART_RxDoubleGet(] to read the RXDOUBLE register
directly.

Returns

. Data received.

USART_RxDoubleExt

uint32_t USART _RxDoubleExt (USART_TypeDef * usart)

Receive two 4-9 bit frames, or one 10-16 bit frame with extended information.

Parameters
Type Direction Argument Nome Description
USART_TypeDef *  [in] usart A pointer to the USART/UART peripheral register block.

This function is normally used to receive one frame when operating with frame length 10-16 bits and additional
RX status information is required.
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Notice that possible parity/stop bits in asynchronous mode are not considered part of a specified frame bit
length.

Note

« This function will stall if buffer is empty until data is received. Alternatively, the user can explicitly check
whether data is available. If data is available, call CSART_RxDoubleXGet(] to read the RXDOUBLEX register
directly.

Returns

. Data received.

USART_RXExt

uint16_t USART _RXExt (USART_TypeDef * usart)

Receive one 4-9 bit frame (or part of 10-16 bit frame) with extended information.

Parameters
Type Direction Argument Nome Description
USART_TypeDef *  [in] usart A pointer to the USART/UART peripheral register block.

This function is normally used to receive one frame when operating with frame length 4-9 bits and additional
RX status information is required.

Notice that possible parity/stop bits in asynchronous mode are not considered part of a specified frame bit
length.

Note

« This function will stall if the buffer is empty until data is received. Alternatively, the user can explicitly check
whether data is available. If data is available, call CSART _RxDataXGet(] to read the RXDATAX register directly.

Returns

. Data received.

USART_SpiTransfer
uint8_t USART _SpiTransfer (USART _TypeDef * usart, uint8_t data)

Perform one 8 bit frame SPI transfer.

Parameters
Type Direction = Argument Name Description
USART _TypeDef * [in] usart A pointer to the USART peripheral register block.
uint8_t [in] data Data to transmit.

Note

« This function will stall if the transmit buffer is full. When a transmit buffer becomes available, data is written
and the function will wait until data is fully transmitted. The SPI return value is then read out and returned.

Returns

. Data received.
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USART_Tx
void USART_Tx (USART_TypeDef * usart, uint8_t data)

Transmit one 4-9 bit frame.

Parameters
Type Direction Argument Name Description
USART _TypeDef *  [in] usart A pointer to the USART/UART peripheral register block.
uint8_t [in] data Data to transmit. See details above for more information.

Depending on the frame length configuration, 4-8 (least significant) bits from data are transmitted. If the
frame length is 9, 8 bits are transmitted from data and one bit as specified by CTRL register, BIT8DV field.
See for transmitting 9 bit frame with full control of all 9 bits.

Notice that possible parity/stop bits in asynchronous mode are not considered part of a specified frame bit
length.

Note

. This function will stall if the buffer is full until the buffer becomes available.
USART_TxDouble

void USART_TxDouble (USART _TypeDef * usart, uint16_t data)

Transmit two 4-9 bit frames or one 10-16 bit frame.

Parameters
Type Direction ﬁg%lénent Description
USART_TypeDef [in] usart A pointer to the USART/UART peripheral register block.
uint16_t [in] data Data to transmit, the least significant byte holds the frame

transmitted first. See details above for more info.

Depending on the frame length configuration, 4-8 (least significant) bits from each byte in data are
transmitted. If frame length is 9, 8 bits are transmitted from each byte in data adding one bit as specified by
the CTRL register, BIT8DV field, to each byte. See JSART_TxDoubleExt(] for transmitting two 9 bit frames with
full control of all 9 bits.

If the frame length is 10-16, 10-16 (least significant) bits from data are transmitted.

Notice that possible parity/stop bits in asynchronous mode are not considered part of a specified frame bit
length.

Note

« This function will stall if the buffer is full until the buffer becomes available.

USART_TxDoubleExt

void USART _TxDoubleExt (USART_TypeDef * usart, uint32_t data)

Transmit two 4-9 bit frames or one 10-16 bit frame with extended control.
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Parameters
Type Direction ﬁg%%nent Description
USART_TypeDef [in] usart A pointer to the USART/UART peripheral register block.
uint32_t [in] data Data to transmit with extended control. Contains two 16 bit words

concatenated. Least significant word holds the frame transmitted
first. If the frame length is 4-9, two frames with 4-9 least significant
bits from each 16 bit word are transmitted.

Notice that possible parity/stop bits in asynchronous mode are not considered part of a specified frame bit
length.

Note
. This function will stall if the buffer is full until the buffer becomes available.

- If the frame length is 10-16 bits, 8 data bits are taken from the least significant 16 bit word and the remaining
bits from the other 16 bit word.

- Additional control bits are available as documented in the reference manual (set to 0 if not used). For 10-16 bit
frame length, these control bits are taken from the most significant 16 bit word.

USART_TxExt
void USART_TxExt (USART_TypeDef * usart, uint16_t data)

Transmit one 4-9 bit frame with extended control.

Parameters
Type Direction ﬁ;gnl:gnent Description
USART_TypeDef [in] usart A pointer to the USART/UART peripheral register block.
uint16_t [in] data Data to transmit with extended control. Least significant bit

contains frame bits. Additional control bits are available as
documented in the reference manual (set to O if not used).

Notice that possible parity/stop bits in asynchronous mode are not considered part of a specified frame bit
length.

Note

« This function will stall if the buffer is full until the buffer becomes available.
USART_IntClear

void USART _IntClear (USART_TypeDef * usart, uint32_t flags)

Clear one or more pending USART interrupts.

Parameters
Type Direction =Argument Name  Description
USART_TypeDef *  [in] usart Pointer to the USART/UART peripheral register block.
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Argument

Type Direction Description

uint32_t [in] flags Pending USART/UART interrupt source(s) to clear. Use one or more valid
interrupt flags for the USART module (USART_IF_nnn) OR'ed together.

USART _IntDisable
void USART _IntDisable (USART_TypeDef * usart, uint32_t flags)

Disable one or more USART interrupts.

Parameters
T ; ; Argument -
ype Direction NeBne Description
USART_TypeDef [in] usart Pointer to the USART/UART peripheral register block.
uint32_t [in] flags USART/UART interrupt source(s) to disable. Use one or more valid
interrupt flags for the USART module (USART_IF_nnn) OR'ed
together.

USART_IntEnable
void USART _IntEnable (USART _TypeDef * usart, uint32_t flags)

Enable one or more USART interrupts.

Parameters
T ; ; Argument ot
ype Direction Nepe Description
USART_TypeDef [in] usart Pointer to the USART/UART peripheral register block.
uint32_t [in] flags USART/UART interrupt source(s) to enable. Use one or more valid
interrupt flags for the USART module (USART_IF_nnn) OR'ed
together.
Note

- Depending on the use, a pending interrupt may already be set prior to enabling the interrupt. To ignore a
pending interrupt, consider using [OSART _TntClear(] prior to enabling the interrupt.

USART_IntGet

uint32_t USART _IntGet (USART_TypeDef * usart)

Get pending USART interrupt flags.

Parameters

Type Direction = Argument Name  Description

USART_TypeDef *  [in] usart Pointer to the USART/UART peripheral register block.
Note

« The event bits are not cleared by the use of this function.
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Returns

« USART/UART interrupt source(s) pending. Returns one or more valid interrupt flags for the USART module
(USART_IF_nnn) OR'ed together.

USART_IntGetEnabled
uint32_t USART _IntGetEnabled (USART _TypeDef * usart)

Get enabled and pending USART interrupt flags.

Parameters
Type Direction = Argument Name  Description
USART_TypeDef *  [in] usart Pointer to the USART/UART peripheral register block.

Useful for handling more interrupt sources in the same interrupt handler.
Note

- Interrupt flags are not cleared by the use of this function.

Returns

. Pending and enabled USART interrupt sources. The return value is the bitwise AND combination of
o the OR combination of enabled interrupt sources in USARTx_IEN_nnn register (USARTx_IEN_nnn) and
o the OR combination of valid interrupt flags of the USART module (USARTX_IF_nnn).

USART_IntSet
void USART_IntSet (USART _TypeDef * usart, uint32_t flags)

Set one or more pending USART interrupts from SW.

Parameters
T . : Argument Aegf
ype Direction . me Description
USART_TypeDef [in] usart Pointer to the USART/UART peripheral register block.
uint32_t [in] flags USART/UART interrupt source(s) to set to pending. Use one or more
valid interrupt flags for the USART module (USART_IF_nnn) OR'ed
together.

USART_StatusGet

uint32_t USART _StatusGet (USART_TypeDef * usart)

Get USART STATUS register.

Parameters

Type Direction = Argument Name  Description

USART_TypeDef *  [in] usart Pointer to the USART/UART peripheral register block.
Returns
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STATUS register value.

USART_RxDataGet
uint8_t USART_RxDataGet (USART_TypeDef * usart)

Receive one 4-8 bit frame, (or part of 10-16 bit frame).

Parameters
Type Direction = Argument Name Description
USART_TypeDef *  [in] usart Pointer to USART/UART peripheral register block.

This function is used to quickly receive one 4-8 bits frame by reading the RXDATA register directly, without
checking the STATUS register for the RXDATAV flag. This can be useful from the RXDATAV interrupt handler, i.e.,
waiting is superfluous, in order to quickly read the received data. Please refer to SART _RxDataxGet(] for
reception of 9 bit frames.

Note

- Because this function does not check whether the RXDATA register actually holds valid data, it should only be
used in situations when it is certain that there is valid data, ensured by some external program routine, e.g.,
when handling an RXDATAV interrupt. The is normally a better choice if the validity of the RXDATA
register is not certain.

- Notice that possible parity/stop bits in asynchronous mode are not considered part of specified frame bit
length.

Returns
- Data received.
USART_RxDoubleGet
uint16_t USART_RxDoubleGet (USART _TypeDef * usart)

Receive two 4-8 bit frames, or one 10-16 bit frame.

Parameters
Type Direction = Argument Name Description
USART _TypeDef * [in] usart Pointer to USART/UART peripheral register block.

This function is used to quickly receive one 10-16 bits frame or two 4-8 bit frames by reading the RXDOUBLE
register directly, without checking the STATUS register for the RXDATAV flag. This can be useful from the
RXDATAV interrupt handler, i.e., waiting is superfluous, in order to quickly read the received data. This function
is normally used to receive one frame when operating with frame length 10-16 bits. Please refer to

DSART_RxDoubleXGet(] for reception of two 9 bit frames.

Note

- Because this function does not check whether the RXDOUBLE register actually holds valid data, it should only
be used in situations when it is certain that there is valid data, ensured by some external program routine, e.g.,
when handling an RXDATAV interrupt. The DSART_RxDouble(] is normally a better choice if the validity of the
RXDOUBLE register is not certain.

- Notice that possible parity/stop bits in asynchronous mode are not considered part of specified frame bit
length.

Returns
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Data received.

USART _RxDoubleXGet
uint32_t USART _RxDoubleXGet (USART_TypeDef * usart)

Receive two 4-9 bit frames, or one 10-16 bit frame with extended information.

Parameters
Type Direction = Argument Name Description
USART_TypeDef *  [in] usart Pointer to USART/UART peripheral register block.

This function is used to quickly receive one 10-16 bits frame or two 4-9 bit frames by reading the RXDOUBLEX
register directly, without checking the STATUS register for the RXDATAV flag. This can be useful from the
RXDATAV interrupt handler, i.e., waiting is superfluous, in order to quickly read the received data.

Note

- Because this function does not check whether the RXDOUBLEX register actually holds valid data, it should only
be used in situations when it is certain that there is valid data, ensured by some external program routine, e.g.,
when handling an RXDATAV interrupt. The is normally a better choice if the validity of the
RXDOUBLEX register is not certain.

- Notice that possible parity/stop bits in asynchronous mode are not considered part of specified frame bit
length.

Returns
. Data received.
USART_RxDataXGet
uint16_t USART_RxDataXGet (USART_TypeDef * usart)

Receive one 4-9 bit frame, (or part of 10-16 bit frame) with extended information.

Parameters
Type Direction = Argument Name Description
USART _TypeDef *  [in] usart Pointer to USART/UART peripheral register block.

This function is used to quickly receive one 4-9 bit frame, (or part of 10-16 bit frame) with extended
information by reading the RXDATAX register directly, without checking the STATUS register for the RXDATAV
flag. This can be useful from the RXDATAV interrupt handler, i.e., waiting is superfluous, in order to quickly
read the received data.

Note

- Because this function does not check whether the RXDATAX register actually holds valid data, it should only be
used in situations when it is certain that there is valid data, ensured by some external program routine, e.g.,
when handling an RXDATAV interrupt. The is normally a better choice if the validity of the
RXDATAX register is not certain.

- Notice that possible parity/stop bits in asynchronous mode are not considered part of specified frame bit
length.

Returns

. Data received.
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Macro Definition Documentation

USART_INITASYNC_DEFAULT

Value:

usartEnable,
o,
115200,
usartovsie,
usartDatabits8,
usartNoParity,
usartStopbits1,
false,

false,

0,

false,

false,

#define USART _INITASYNC _DEFAULT

/* Enable RX/TX when initialization is complete. */

/* Use current configured reference clock for configuring baud rate.

/* 115200 bits/s. */

/* 16x oversampling. */

/* 8 data bits. */

/* No parity. */

/* 1 stop bit. */

/* Do not disable majority vote. */

/* Not USART PRS input mode. */

/* PRS channel 0. */

/* Auto CS functionality enable/disable switch. */
/* No CS invert. */

Default configuration for USART asynchronous initialization structure.

USART_INITPRSTRIGGER_DEFAULT

Value:

false,
false,
false,

/%
/%
/%
/%

#define USART _INITPRSTRIGGER_DEFAULT

\
Do not enable autoTX triggering. */ \
Do not enable receive triggering. */ \
Do not enable transmit triggering. */ \
Set default channel to zero. */ \

Default configuration for USART PRS triggering structure.

USART_INITSYNC _DEFAULT

Value:

usartEnable,

0,

1000000,
usartDatabits8,
true,

false,
usartClockModeo,
false,

0,

false,

false,

false,

#define USART_INITSYNC _DEFAULT

Enable RX/TX when initialization is complete. */
Use current configured reference clock for configuring baud rate. */

1
8

Mbits/s. */
data bits. */

Master mode. */

Send least significant bit first. */
Clock idle low, sample on rising edge. */
Not USART PRS input mode. */

PRS channel 0. */

No AUTOTX mode. */

No AUTOCS mode. */

No CS invert. */

Default configuration for USART sync initialization structure.
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USART_INITIRDA _DEFAULT

Value:

usartEnable,
o,
115200,
usartovsie,
usartDatabits8,
usartEvenParity,
usartStopbits1,
false,
false,
o,
false,
false,
3
false, /*
false, /*
usartIrDAPWTHREE, /*
false, /*
0 /*

#define USART_INITIRDA _DEFAULT

/* Enable RX/TX when initialization is complete. */

/* Use current configured reference clock for configuring baud rate. */

/* 115200 bits/s. */

/* 16x oversampling. */

/* 8 data bits. */

/* Even parity. */

/* 1 stop bit. */

/* Do not disable majority vote. */

/* Not USART PRS input mode. */

/* PRS channel 0. */

/* Auto CS functionality enable/disable switch */
/* No CS invert. */

Rx invert disabled. */
Filtering disabled. */

Pulse width is set to ONE. */
Routing to PRS is disabled. */
PRS channel 0. */

Default configuration for IrDA mode initialization structure.

USART_INITI2S _DEFAULT

Value:

#define USART_INITI2S_DEFAULT

{
usartEnable, /* Enable RX/TX when initialization is complete. */
o, /* Use current configured reference clock for configuring baud rate.
1000000, /* 1 Mbits/s. */
usartDatabits16, /* 16 databits. */
true, /* Master mode. */
true, /* Most significant bit first. */
usartClockMode®, /* Clock idle low, sample on rising edge. */
false, /* Not USART PRS input mode. */
o, /* PRS channel 0. */
false, /* No AUTOTX mode. */
false, /* No AUTOCS mode */
false, /* No CS invert. */
3
usartI2sFormatw16D16, /* 16-bit word, 16-bit data */
true, /* Delay on I2S data. */
false, /* No DMA split. */
usartI2sJustifyLeft,/* Data is left-justified within the frame */
false /* Stereo mode. */

Default configuration for 12S mode initialization structure.
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USART _InitAsync_TypeDef
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Asynchronous mode initialization structure.

Public Attributes

AR T _Enable
TypeDef

c £
3 =]
ct t
w w
N N
t t

ART_Databil
s_TypeDef

ART_Parity _
peDef

OSART_Stopbii
s_TypeDef

bool

bool

1]

AR g

bool

bool

Specifies whether TX and/or RX is enabled when initialization is completed.

]

USART/UART reference clock assumed when configuring baud rate setup.

] 00 O[O
< (0]
) @,
3 s
Q o3
3 o
T o o lm
=3 c
@ |2 Q
= -
@ a2
2 o

Number of data bits in frame.

U [0
Q
=
Gi
\<>
3
o
Q
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(o]
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(]
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O
o

z
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3
o
o
=
o
S
7]
ct
o

]
g
[sd
(]
ct
o
c
[
o

E

<

ajority Vote Disable for 16x, 8x and 6x oversampling modes.

Enable USART Rx via PRS.

Select PRS channel for USART Rx.

@ 1
c
-+
o

OE

[72)
(0]
=]
Q
o |O
§‘..
@

Enable CS invert.

Public Attribute Documentation

enable

USART _Enable_TypeDef USART_InitAsync_TypeDef::enable

Specifies whether TX and/or RX is enabled when initialization is completed.

refFreq

| uint32_t USART_InitAsync_TypeDef::refFreq

USART/UART reference clock assumed when configuring baud rate setup.

Set to O to use the currently configured reference clock.
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baudrate
| uint32_t USART_InitAsync_TypeDef::baudrate

Desired baud rate.

oversampling

USART_OVS_TypeDef USART _InitAsync_TypeDef::oversampling

Oversampling used.

databits

| USART _Databits_TypeDef USART _InitAsync_TypeDef::databits

Number of data bits in frame.

Notice that UART modules only support 8 or 9 data bits.
parity
| USART _Parity_TypeDef USART_InitAsync_TypeDef::parity

Parity mode to use.

stopbits

USART _Stopbits_TypeDef USART_InitAsync_TypeDef::stopbits

Number of stop bits to use.

mvdis
| bool USART _InitAsync_TypeDef::mvdis

Majority Vote Disable for 16x, 8x and 6x oversampling modes.

prsRxEnable

| bool USART _InitAsync_TypeDef::prsRxEnable

Enable USART Rx via PRS.

prsRxCh
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USART_PRS_Channel_t USART_InitAsync_TypeDef::prsRxCh

Select PRS channel for USART Rx.

(Only valid if prsRxEnable is true).

autoCsEnable

bool USART _InitAsync_TypeDef::autoCsEnable

Auto CS enabling.

cslnv

bool USART _InitAsync_TypeDef::csinv

Enable CS invert.

By default, chip select is active low. Set to true to make chip select active high.
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USART_PrsTriggerinit_TypeDef
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USART PRS trigger enable.

Public Attributes

bool putoTrxIriggereEnablg
Enable AUTOTX.

bool

Trigger receive via PRS channel.

bool

Trigger transmit via PRS channel.

USAR PR 5 prsiriggerchanne]

! PRS channel to be used to trigger auto transmission.

Public Attribute Documentation

autoTxTriggerEnable

bool USART _PrsTriggerinit_TypeDef::autoTxTriggerEnable

Enable AUTOTX.

rxTriggerEnable
| bool USART _PrsTriggerinit_TypeDef::rxTriggerEnable

Trigger receive via PRS channel.

txTriggerEnable
| bool USART _PrsTriggerinit_TypeDef::txTriggerEnable

Trigger transmit via PRS channel.

prsTriggerChannel
| USART_PRS_Channel_t USART_PrsTriggerinit_TypeDef::prsTriggerChannel

PRS channel to be used to trigger auto transmission.
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USART _InitSync_TypeDef

Synchronous mode initialization structure.

Public Attributes

USAR T _Enable = pIg
TypeDef] Specifies whether TX and/or RX shall be enabled when initialization is completed.

uint32_t

]

USART/UART reference clock assumed when configuring baud rate setup.

uint32_t pbaud =
Desired baud rate.

USAR T _Databit 0 DITY
s_TypeDe Number of data bits in frame.
bool
Select if to operate in master or slave mode.
bool  MSH
Select if to send most or least significant bit first.
USART_CIOCKM
ode_TypeDe Clock polarity/phase mode.
bool DIrsSk pldg

Enable USART Rx via PRS.

JSAR e ] STSR 7

! Select PRS channel for USART RXx.

o
o
°

E

Enable AUTOTX mode.

o
o
e
@)

Auto CS enabling.

o
o
=]

Enable CS invert.

Public Attribute Documentation

enable

USART _Enable_TypeDef USART_InitSync_TypeDef::enable

Specifies whether TX and/or RX shall be enabled when initialization is completed.

refFreq
| uint32_t USART_InitSync_TypeDef::refFreq

USART/UART reference clock assumed when configuring baud rate setup.

Set to O to use the currently configured reference clock.
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baudrate
| uint32_t USART_InitSync_TypeDef::baudrate

Desired baud rate.

databits
| USART_Databits_TypeDef USART _InitSync_TypeDef::databits

Number of data bits in frame.

master
| bool USART _InitSync_TypeDef::master

Select if to operate in master or slave mode.

msbf
| bool USART _InitSync_TypeDef::msbf

Select if to send most or least significant bit first.

clockMode

USART _ClockMode_TypeDef USART _InitSync_TypeDef::clockMode

Clock polarity/phase mode.

prsRxEnable
| bool USART _InitSync_TypeDef::prsRxEnable

Enable USART Rx via PRS.

prsRxCh
| USART_PRS_Channel_t USART_InitSync_TypeDef::prsRxCh

Select PRS channel for USART Rx.

(Only valid if prsRxEnable is true).

autoTx
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bool USART _InitSync_TypeDef::autoTx

Enable AUTOTX mode.

Transmits as long as RX is not full. Generates underflows if TX is empty.

autoCsEnable

bool USART _InitSync_TypeDef::autoCsEnable

Auto CS enabling.

cslnv

bool USART_InitSync_TypeDef::csinv

Enable CS invert.

By default, chip select is active low. Set to true to make chip select active high.
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USART _InitirDA_TypeDef

IrDA mode initialization structure.

Inherited from asynchronous mode initialization structure.

Public Attributes

:

General Asynchronous initialization structure.

o
o
=3

E

Set to invert Rx signal before IrDA demodulator.

o
o
o

et to enable filter on IrDA demodulator.

(2]

B

Configure the pulse width generated by the IrDA modulator as a fraction of the configured USART bit period.

o
o
=]

E

Enable the PRS channel selected by irPrsSel as input to IrDA module instead of TX.

@5

! PRS can be used as input to the pulse modulator instead of TX.

Public Attribute Documentation

async

USART_InitAsync_TypeDef USART _InitlrDA _TypeDef::async

General Asynchronous initialization structure.

irRxinv
| bool USART_InitirDA_TypeDef::irRxInv

Set to invert Rx signal before IrDA demodulator.
irFilt
| bool USART _InitirDA_TypeDef::irFilt
Set to enable filter on IrDA demodulator.
irPw
| USART_IrDAPw_Typedef USART_InitlrDA_TypeDef::irPw

Configure the pulse width generated by the IrDA modulator as a fraction of the configured USART bit period.
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irPrsgEn
| bool USART _InitlrDA_TypeDef::irPrsen

Enable the PRS channel selected by irPrsSel as input to IrDA module instead of TX.

irPrsSel
| USART_PRS_Channel_t USART_InitlrDA_TypeDef::irPrsSel

PRS can be used as input to the pulse modulator instead of TX.

This value selects the channel to use.
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USART _InitI2s_TypeDef

12S mode initialization structure.

Inherited from synchronous mode initialization structure.

Public Attributes

USAR s I Sviats
P General Synchronous initialization structure.
USART _IZSFor ormat
at_TypeDef 12S mode.

bool  [deloy
Delay on I12S data.

bool s ollii
Separate DMA Request For Left/Right Data.

& Justification of 12S data within the frame.

bool

Stereo or Mono, set to true for mono.

Public Attribute Documentation

sync

USART_InitSync_TypeDef USART _Initl2s_TypeDef::sync

General Synchronous initialization structure.

format

| USART _I2sFormat_TypeDef USART _Initl2s_TypeDef::format

12S mode.

delay
| bool USART _InitI2s_TypeDef::delay

Delay on I12S data.

Set to add a one-cycle delay between a transition on the word-clock and the start of the 12S word. Should be
set for standard 12S format.

dmasSplit

bool USART _InitI2s_TypeDef::dmaSplit
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Sepadrate DMA Request For Left/Right Data.
justify
| USART _I2sJustify _TypeDef USART _InitI2s_TypeDef::justify

Justification of 12S data within the frame.

mono
| bool USART _Initl2s_TypeDef::mono

Stereo or Mono, set to true for mono.
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VCMP - Voltage Comparator

Supply Voltage Comparator (VCMP) Peripheral API.

This module contains functions to control the VCMP peripheral of Silicon Labs 32-bit MCUs and SoCs. The
VCMP monitors the input voltage supply and generates interrupts on events using as little as 100 nA.

Modules

NCTMP_INit_TypeDeT

Enumerations

enum VCMP_Warmlime IypeDeII{

}

vempWarmTime4Cycles = _VCMP_CTRL_WARMTIME_4CYCLES
vempWarmTime8Cycles = _VCMP_CTRL_WARMTIME_8CYCLES
vempWarmTime16Cycles = _VCMP_CTRL_WARMTIME_16CYCLES
vempWarmTime32Cycles = _VCMP_CTRL_WARMTIME_32CYCLES
vempWarmTimeé4Cycles = _VCMP_CTRL_WARMTIME_64CYCLES
vempWarmTime128Cycles = _VCMP_CTRL_WARMTIME_128CYCLES

vempWarmTime256Cycles = _VCMP_CTRL_WARMTIME_256CYCLES

vempWarmTime512Cycles = _VCMP_CTRL_WARMTIME_512CYCLES

Warm-up Time in High Frequency Peripheral Clock cycles.

enum VCMP_Hysteresis_TypeDet] {

}

vempHystNone
vempHyst20mVv

Hysteresis configuration.

Functions

void TMP_Tni{(const VCMP_Init_TypeDef *vcmplnit)

Configure and enable Voltage Comparator.

void VCMP_LowPowerRetseq(bool enable)

Enable or disable Low Power Reference setting.

void VCMP_Triggerseq(int level)

Configure the trigger level of the voltage comparator.

void  CMP_EnGbr(void)

Enable Voltage Comparator.

void  [VCMP_DiSablg(void)

Disable Voltage Comparator.

uint32_t CMP_VoltageloLeve|(float v)

Calculate voltage to trigger level.

bool  NCTMP_VDDLowel(void)

Check whether VDD is lower than the trigger level.

bool  NCMP_VDDHighed(void)

Check whether VDD is higher than the trigger level.
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bool  WCMP_Reddy|(void)
Check whether the VCMP output is ready.

void VCMP_TntClean(uint32_t flags)
Clear one or more pending VCMP interrupts.

void FCMP_TntSed(uint32_t flags)
Set one or more pending VCMP interrupts from SW.

void  [CMP_TREDISGEN(uint32_t flags)
Disable one or more VCMP interrupts.

void FCMP_TntEnablg(uint32_t flags)

Enable one or more VCMP interrupts.

uint32_t  FCHMP_IATGEY(void)
Get pending VCMP interrupt flags.

uint32_t  [VCMP_IntGetEnabled(void)
Get enabled and pending VCMP interrupt flags.

Macros

#define VCMP_INIT_DEFAUL] undefined

Default VCMP initialization structure.

Enumeration Documentation

VCMP_WarmTime_TypeDef
VCMP_WarmTime_TypeDef

Warm-up Time in High Frequency Peripheral Clock cycles.

Enumerator
vempWarmTime4Cycles 4 cycles
vempWarmTime8Cycles 8 cycles
vempWarmTime16Cycles 16 cycles
vempWarmTime32Cycles 32 cycles
vempWarmTimeé4Cycles 64 cycles
vempWarmTime128Cycles 128 cycles
vempWarmTime256Cycles 256 cycles
vempWarmTime512Cycles 512 cycles
VCMP_Hysteresis_TypeDef
VCMP_Hysteresis_TypeDef
Hysteresis configuration.
Enumerator

vempHystNone  Normal operation, no hysteresis.

vempHyst20mV  pigital output will not toggle until positive edge is at least 20 mV above or below negative
input voltage.
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Function Documentation

VCMP_Init

void VCMP_Init (const FCMP_Init_TypeDe] * vemplnit)

Configure and enable Voltage Comparator.

Parameters
Type Direction Argument Name Description
const VCMP_Tnit_TypeDet * [in] vemplnit The VCMP Initialization structure.

VCMP_LowPowerRefSet

void VCMP_LowPowerRefSet (bool enable)

Enable or disable Low Power Reference setting.

Parameters
T - : Argument et
ype Direction \ o Description
bool  [in] enable If true, enables low power reference. If false, disable low power
reference.

VCMP_TriggerSet
void VCMP_TriggerSet (int level)

Configure the trigger level of the voltage comparator.

Parameters
Type Direction Argument Name Description
int [in] level A trigger value, in range 0-63.
VCMP_Enable

void VCMP_Enable (void )

Enable Voltage Comparator.

Parameters
Type Direction Argument Name Description
void N/A

VCMP_Disable

void VCMP_Disable (void )
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Disable Voltage Comparator.

Parameters

Type Direction Argument Name
void N/A

VCMP _VoltageTolLevel
uint32_t VCMP_VoltageToLevel (float v)

Calculate voltage to trigger level.

Parameters

Type Direction Argument Name Description

&= SILICON LABS

Description

float [in] v Voltage Level for trigger.

Note
. Soft float support is needed for this function to work.
Returns

. Trigger level.

VCMP_VDDLower
bool VCMP_VDDLower (void )

Check whether VDD is lower than the trigger level.

Parameters

Type Direction Argument Name
void N/A

Returns

- True if Voltage Comparator indicated VDD < trigger level, else returns false.
VCMP_VDDHigher

bool VCMP_VDDHigher (void )

Check whether VDD is higher than the trigger level.

Parameters
Type Direction Argument Name
void N/A

Returns

- True if Voltage Comparator indicated VDD > trigger level, else returns false.
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VCMP_Ready
bool VCMP_Ready (void )

Check whether the VCMP output is ready.

Parameters
Type Direction Argument Name Description
void N/A

Returns

« True if VCMP output is ready.

VCMP_IntClear

void VCMP_IntClear (uint32_t flags)

Clear one or more pending VCMP interrupts.

Parameters
T ; : Argument -
ype Direction Nome Description
uint32_t [in] flags VCMP interrupt sources to clear. Use a set of interrupt flags OR-ed
together to clear multiple interrupt sources for the VCMP module
(VCMP_IFS_nnn).
VCMP_IntSet

void VCMP_IntSet (uint32_t flags)

Set one or more pending VCMP interrupts from SW.

Parameters
T - : Argument Aard
ype Direction Nerne Description
uint32_t [in] flags VCMP interrupt sources to set to pending. Use a set of interrupt flags OR-

ed together to set multiple interrupt sources for the VCMP module
(VCMP_IFS_nnn).

VCMP_IntDisable

void VCMP_IntDisable (uint32_t flags)

Disable one or more VCMP interrupts.

Parameters
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Type Direction ﬁgggrl‘.lgnent Description
uint32_t [in] flags VCMP interrupt sources to enable. Use a set of interrupt flags OR-ed

together to set multiple interrupt sources for the VCMP module
(VCMP_IFS_nnn).

VCMP_IntEnable
void VCMP_IntEnable (uint32_t flags)

Enable one or more VCMP interrupts.

Parameters
T : : Argument it
ype Direction Nene Description
uint32_t [in] flags VCMP interrupt sources to enable. Use a set of interrupt flags OR-ed
together to set multiple interrupt sources for the VCMP module
(VCMP_IFS_nnn).
VCMP_IntGet

uint32_t VCMP_IntGet (void )

Get pending VCMP interrupt flags.

Parameters
Type Direction Argument Name Description
void N/A

Note

. The event bits are not cleared by the use of this function.

Returns

- Pending VCMP interrupt sources. Returns a set of interrupt flags OR-ed together for multiple interrupt sources
in the VCMP module (VCMP_IFS_nnn).

VCMP_IntGetEnabled
uint32_t VCMP_IntGetEnabled (void )

Get enabled and pending VCMP interrupt flags.

Parameters
Type Direction Argument Name Description
void N/A

Useful for handling more interrupt sources in the same interrupt handler.
Note

. The event bits are not cleared by the use of this function.
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Returns

- Pending and enabled VCMP interrupt sources. The return value is the bitwise AND combination of
o the OR combination of enabled interrupt sources in VCMP_IEN_nnn register (VCMP_IEN_nnn) and
o the OR combination of valid interrupt flags of the VCMP module (VCMP_IF_nnn).

Macro Definition Documentation

VCMP_INIT _DEFAULT

#define VCMP_INIT _DEFAULT

Value:

{ \
true, /** Half Bias enabled. */ \
0x7, /** Bias current 0.7 uA when half bias is enabled. */ \
false, /** Falling edge sense not enabled. */ \
false, /** Rising edge sense not enabled. */ \
vcmpwWarmTime4Cycles, /** 4 clock cycles warm-up time. */ \
vcmpHystNone, /** No hysteresis. */ \
0, /** 0 in digital output when inactive. */ \
true, /** Do not use low power reference. */ \
39, /** Trigger level just below 3V. */ \
true, /** Enable after initialization. */ \

}

Default VCMP initialization structure.
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VCMP_Init_TypeDef

VCMP Initialization structure.

Public Attributes

bool HEE
If set to true, reduces the bias current by half.

int O P q
BIAS current configuration, depends on Half Bias setting above, see reference manual for more information.
bool jrgralling
Enable interrupt for falling edge.
bool aR g
Enable interrupt for rising edge.
VCMP _WarmT!
e_TypeDe Warm-up time in clock cycles.
VCMP _Hysteres| bysg
s_TypeDe Hysteresis configuration.
int jNACTIVE
Output value when comparator is inactive, should be 0 or 1.
bool OWPOWerRef
Enable low power mode for VDD and band gap reference.
int
Trigger level, according to formula: VDD Trigger Level = 1.667V + 0.034V x triggerLevel.
bool ENnablg

Enable VCMP after configuration.

Public Attribute Documentation

halfBias
bool VCMP_Init_TypeDef::halfBias

If set to true, reduces the bias current by half.

biasProg
| int VCMP_Init_TypeDef::biasProg

BIAS current configuration, depends on Half Bias setting above, see reference manual for more information.

irgFalling

| bool VCMP_Init_TypeDef::irgFalling
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Enable interrupt for falling edge.
irqRising
| bool VCMP_Init_TypeDef::irgRising

Enable interrupt for rising edge.

warmup

VCMP_WarmTime_TypeDef VCMP_Init_TypeDef::warmup

Warm-up time in clock cycles.

hyst

VCMP_Hysteresis_TypeDef VCMP_Init_TypeDef::hyst

Hysteresis configuration.

inactive
| int VCMP_Init_TypeDef::inactive

Output value when comparator is inactive, should be 0 or 1.

lowPowerRef
| bool VCMP_Init_TypeDef::lowPowerRef

Enable low power mode for VDD and band gap reference.

triggerLevel
| int VCMP_Init_TypeDef::triggerLevel

Trigger level, according to formula: VDD Trigger Level = 1.667V + 0.034V x triggerLevel.

enable

bool VCMP_Init_TypeDef::enable

Enable VCMP after configuration.
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VERSION - Version Defines

VERSION - Version Defines

Version API.

Macros specifying the EMLIB and CMSIS version.

Macros

#define [CMSIS_VERSION 5.8.0

Version number of targeted CMSIS package.

#define  [CMSIS_VERSION_MAJOR 5

Maijor version of CMSIS.

#define [CMSIS_VERSION_MINOR 8

Minor version of CMSIS.

#define [CCMSIS_VERSION_PATCH O
Patch revision of CMSIS.

Macro Definition Documentation
_CMSIS_VERSION

#define _CMSIS_VERSION

Value:

5.8.0

Version number of targeted CMSIS package.

_CMSIS_VERSION_MAJOR

#define _CMSIS_VERSION_MAJOR

Value:

5

Major version of CMSIS.

_CMSIS_VERSION_MINOR

#define _CMSIS_VERSION_MINOR

Value:

8

Minor version of CMSIS.
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_CMSIS_VERSION_PATCH

#define _CMSIS_VERSION_PATCH

Value:

[¢]

Patch revision of CMSIS.
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WDOG - Watchdog

WDOG -

Watchdog

Watchdog (WDOG) Peripheral API.

This module contains functions to control the WDOG peripheral of Silicon Labs 32-bit MCUs and SoCs. The

WDOG resets the system in case of a fault condition.

Modules

VDOG_Init_TypeDeT

Enumerations

enum

enum

Functions

void
void
void
void
void
void

bool

WDOG_CIKSel_TypeDet {

wdogClkSelULFRCO = _WDOG_CTRL_CLKSEL_ULFRCO
wdogClkSelLFRCO = _WDOG_CTRL_CLKSEL_LFRCO
wdogClkSelLFXO = _WDOG_CTRL_CLKSEL_LFXO

}

Watchdog clock selection.

WDOG_Periodsel_TypeDef {

wdogPeriod_9 = 0x0
wdogPeriod_17 = Ox1
wdogPeriod_33 = 0x2
wdogPeriod_65 = 0x3
wdogPeriod_129 = Ox4
wdogPeriod_257 = Ox5
wdogPeriod_513 = Ox6
wdogPeriod_1k = Ox7

wdogPeriod_2k = 0x8
wdogPeriod_4k = 0x9
wdogPeriod_8k = OxA
wdogPeriod_16k = OxB
wdogPeriod_32k = OxC
wdogPeriod_64k = OxD
wdogPeriod_128k = OXE
wdogPeriod_256k = OxF

}

Watchdog period selection.

WDOGR_Enabld(WDOG_TypeDef *wdog, bool enable)
Enable/disable the watchdog timer.

[VDOGR_F&ed(WDOG_TypeDef *wdog)
Feed WDOG.

WDOGh_Tnig(WDOG_TypeDef *wdog, const WDOG_Init_TypeDef *init)
Initialize WDOG (assuming the WDOG configuration has not been locked).

[VDOGA_TGER(WDOG._TypeDef *wdog)
Lock the WDOG configuration.

[VDOGH_SYReWaTl(WDOG._TypeDef *wdog)

Wait for the WDOG to complete all synchronization of register changes and commands.

[VDOGR_URIGER(WDOG_TypeDef *wdog)
Unlock the WDOG configuration.

WDOGnh_TSEnabled(WDOG_TypeDef *wdog)
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Get enabled status
of the Watchdog.

bool  WDOGH_IsCocked(WDOG_TypeDef *wdog)
Get locked status of the Watchdog.

Macros

#define  PEFAULT_WDOUYH WDOG

Default WDOG instance for deprecated functions.

#define WDOG_INIT_DEFAULT undefined

Suggested default configuration for WDOG initialization structure.

#define WDOG_SYNC_TIMEOUT] 30000

&= SILICON LABS

In some scenarioes when the watchdog is disabled the synchronization register might be set and not be

cleared until the watchdog is enabled again.

Enumeration Documentation

WDOG_ClkSel_TypeDef
WDOG_ClkSel_TypeDef

Watchdog clock selection.

Enumerator

wdogClkSelULFRCO Ultra low frequency (1kHz) clock.

wdogClkSelLFRCO

wdogClkSelLFXO

Low frequency RC oscillator.

Low frequency crystal oscillator.

WDOG _PeriodSel_TypeDef

WDOG_PeriodSel_

TypeDef

Watchdog period selection.

wdogPeriod_9
wdogPeriod_17
wdogPeriod_33
wdogPeriod_65
wdogPeriod_129
wdogPeriod_257
wdogPeriod_513
wdogPeriod_1k
wdogPeriod_2k
wdogPeriod_4k
wdogPeriod_8k
wdogPeriod_16k
wdogPeriod_32k
wdogPeriod_64k
wdogPeriod_128k

Enumerator
9 clock periods

17 clock periods

33 clock periods

65 clock periods
129 clock periods
257 clock periods
513 clock periods
1025 clock periods
2049 clock periods
4097 clock periods
8193 clock periods
16385 clock periods
32769 clock periods
65537 clock periods
131073 clock periods
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wdogPeriod_256k 262145 clock periods

Function Documentation
WDOGNh_Enable

void WDOGN_Enable (WDOG_TypeDef * wdog, bool enable)

Enable/disable the watchdog timer.

Parameters
Type Direction ﬁrq?#g\ent Description
WDOG_TypeDef [in] wdog A pointer to the WDOG peripheral register block.
bool [in] enable True to enable Watchdog, false to disable. Watchdog cannot be
disabled if it's been locked.
Note

- This function modifies the WDOG CTRL register which requires synchronization into the low-frequency domain.
If this register is modified before a previous update to the same register has completed, this function will stall
until the previous synchronization has completed.

WDOGnN_Feed

void WDOGN_Feed (WDOG_TypeDef * wdog)

Feed WDOG.
Parameters
Type Direction = Argument Name Description
WDOG _TypeDef *  [in] wdog A pointer to the WDOG peripheral register block.

When WDOG is activated, it must be fed (i.e., clearing the counter) before it reaches the defined timeout
period. Otherwise, WDOG will generate a reset.

Note

- Note that WDOG is an asynchronous peripheral and when calling the function the hardware
starts the process of clearing the counter. This process takes some time before it completes depending on the
selected oscillator (up to 4 peripheral clock cycles). When using the ULFRCO for instance as the oscillator the
watchdog runs on a 1 kHz clock and a watchdog clear operation might take up to 4 ms.

If the device enters EM2 or EM3 while a command is in progress then that command will be aborted. An
application can use fWDOGN_Syncwait(] to wait for a command to complete.

WDOGN_Init

void WDOGN_Init (WDOG _TypeDef * wdog, const [WDOG_Init_TypeDet] * init)

Initialize WDOG (assuming the WDOG configuration has not been locked).

Parameters
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Type Direction ﬁggr)#énent Description

WDOG _TypeDef * [in] wdog Pointer to the WDOG peripheral register block.

const - S [in] init The structure holding the WDOG configuration. A default setting
WDOG_Thit_T Defl . . S

* Y WWDOG_INIT_DEFAULT] is available for initialization.
Note

« This function modifies the WDOG CTRL register which requires synchronization into the low-frequency domain.
If this register is modified before a previous update to the same register has completed, this function will stall
until the previous synchronization has completed.

WDOGnN_Lock
void WDOGN_Lock (WDOG_TypeDef * wdog)

Lock the WDOG configuration.

Parameters
Type Direction = Argument Name Description
WDOG_TypeDef * [in] wdog A pointer to WDOG peripheral register block.

This prevents errors from overwriting the WDOG configuration, possibly disabling it. Only a reset can unlock
the WDOG configuration once locked.

If the LFRCO or LFXO clocks are used to clock WDOG, consider using the option of inhibiting those clocks to
be disabled. See the WDOG _Enable() initialization structure.

Note

« This function modifies the WDOG CTRL register which requires synchronization into the low-frequency domain.
If this register is modified before a previous update to the same register has completed, this function will stall
until the previous synchronization has completed.

WDOGN_SyncWait
void WDOGN_SyncWait (WDOG_TypeDef * wdog)

Wait for the WDOG to complete all synchronization of register changes and commands.

Parameters
Type Direction = Argument Name Description
WDOG_TypeDef * [in] wdog A pointer to WDOG peripheral register block.

WDOGnN_Unlock
void WDOGnN_Unlock (WDOG _TypeDef * wdog)

Unlock the WDOG configuration.

Parameters
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Type Direction
WDOG _TypeDef * [in] wdog

Argument Name

Note that this function will have no effect on devices where a reset is the only way to unlock the watchdog.

WDOGnN_IsEnabled
bool WDOGnN_IsEnabled (WDOG_TypeDef * wdog)

Get enabled status of the Watchdog.

Parameters
Type Direction  Argument Name
WDOG _TypeDef * [in] wdog

Returns

. True if Watchdog is enabled.

WDOGnN_IsLocked
bool WDOGnN_IsLocked (WDOG_TypeDef * wdog)

Get locked status of the Watchdog.

Parameters
Type Direction = Argument Name
WDOG _TypeDef * [in] wdog

Returns

- True if Watchdog is locked.

Macro Definition Documentation
DEFAULT_WDOG

#define DEFAULT_WDOG

Value:

WDOG

Default WDOG instance for deprecated functions.

WDOG_INIT_DEFAULT

#define WDOG _INIT_DEFAULT

Value:

T

&= SILICON LABS

Description

A pointer to WDOG peripheral register block.

Description

Pointer to the WDOG peripheral register block.

Description

Pointer to the WDOG peripheral register block.
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true, /* Start Watchdog when initialization is done. */ \
false, /* WDOG is not counting during debug halt. */ \
false, /* WDOG is not counting when in EM2. */ \
false, /* WDOG is not counting when in EM3. */ \
false, /* EM4 can be entered. */ \
false, /* Do not block disabling LFRCO/LFX0 in CMU. */ \
false, /* Do not lock WDOG configuration. */ \
wdogClkSelLFRCO, /* Select 32.768 kHz WDOG oscillator. */ \
wdogPeriod_256k /* Set longest possible timeout period. */ \
3

Suggested default configuration for WDOG initialization structure.

WDOG_SYNC_TIMEOUT

#define WDOG_SYNC_TIMEOUT

Value:

30000

In some scenadrioes when the watchdog is disabled the synchronization register might be set and not be
cleared until the watchdog is enabled again.

This will happen when for instance some watchdog register is modified while the watchdog clock is disabled.
In these scenarioes we need to make sure that the software does not wait forever.
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Watchdog initialization structure.

Public Attributes

bool e D19
Enable Watchdog when initialization completed.

bool debUgR
Counter keeps running during debug halt.

bool S
Counter keeps running when in EM2.

bool  EM3RUA
Counter keeps running when in EM3.
bool EM4BIoCcH
Block EMU from entering EM4.
bool 3 BIocH
Block SW from disabling LFRCO/LFXO oscillators.
bool [OCH
Block SW from modifying the configuration (a reset is needed to reconfigure).
WDOG_CIKSeT]  EIKSEl
peDef Clock source to use for Watchdog.
WDOG_Periody
el_TypeDe Watchdog timeout period.

Public Attribute Documentation

enable

bool WDOG _Init_TypeDef::enable

Enable Watchdog when initialization completed.

debugRun
| bool WDOG_Init_TypeDef::debugRun

Counter keeps running during debug halt.

em2Run

bool WDOG_Init_TypeDef::em2Run

Counter keeps running when in EM2.

em3Run
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| bool WDOG_Init_TypeDef::em3Run

Counter keeps running when in EM3.

em4Block

bool WDOG _Init_TypeDef::em4Block

Block EMU from entering EM4.

swoscBlock

bool WDOG_Init_TypeDef::swoscBlock

Block SW from disabling LFRCO/LFXO oscillators.

lock
| bool WDOG_Init_TypeDef::lock

Block SW from modifying the configuration (a reset is needed to reconfigure).

clkSel

WDOG _ClkSel_TypeDef WDOG_Init_TypeDef::clkSel

Clock source to use for Watchdog.

perSel
| WDOG _PeriodSel_TypeDef WDOG_Init_TypeDef::perSel

Watchdog timeout period.
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EZR32WG

APl Documentation

List of modules Description
ECMP - Andlog Comparatcoq Analog comparator (ACMP) Peripheral API.
-~ Analog to Digital Converte Analog to Digital Converter Analog to Digital Converter (ADC)

Peripheral API.

[AES—AES Acceleraton Advanced Encryption Standard Accelerator (AES) Peripheral API.
BURTC - Backup RTQ Backup Real Time Counter (BURTC) Peripheral API.

- Bittield Rea ] BUS register and RAM bit/field read/write API.
[CHIP —Chip Errata Workaroundg Chip errata workaround APIs.

- Clock Management Uni Clock management unit (CMU) Peripheral API.
[CORE - Core Interrupd Core interrupt handling API.
DAT - Digital to Analog Converten Digital to Analog Converter (DAC) Peripheral API.
DB Debug Debug (DBG) Peripheral API.
DMA - Direct Memory Accesy Direct Memory Access (DMA) Peripheral API.
EBT -—_EXterndl Bus Interfacq EBI External Bus Interface (EBI) Peripheral API.

- Enerqy Management Uni Energy Management Unit (EMU) Peripheral API.

- General Purpos General Purpose Input/Output (GPIO) API.
nput/Output
[ZC—Inter-Integrated Circuig Inter-integrated Circuit (12C) Peripheral API.
[CESENSE - Tow Energy sensof Low Energy Sensor (LESENSE) Peripheral API.
CETIMER - Cow Enerqy Timen Low Energy Timer (LETIMER) Peripheral API.
CEUART - Low Enerqy UART] Low Energy Universal Asynchronous Receiver/Transmitter (LEUART)

Peripheral API.
[MST -—™Memory System Ccontrollen] Memory System Controller API.

[OPAMP - Operational Amplitien Operational Amplifier (OPAMP) peripheral API.
PCTNT - Pulse Counteq Pulse Counter (PCNT) Peripheral API.
PRS- Peripheral Retflex Systen Peripheral Reflex System (PRS) Peripheral API.
RAMFUNC - RAM Function Suppory RAM code support.

- Reset Management Uni Reset Management Unit (RMU) Peripheral API.

- Redl Time counte Real Time Counter (RTC) Peripheral API.
EYSTEM - System Uty System API.
[MMER_-_Timer/Counten Timer/Counter (TIMER) Peripheral API.
U?KRTTWW Universal Synchronous/Asynchronous Receiver/Transmitter Peripheral
Serial API.
[VCMP_-"Voltage Comparatorn Supply Voltage Comparator (VCMP) Peripheral API.
[VERSION - Version Detiney Version API.

- Watchdo Watchdog (WDOG) Peripheral API.
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