SILICON LABS

AN1492: Clock Manager Migration Guide ()

This application note provides guidelines and considerations for migrating projects that
were created using the previous clock management architecture in the Gecko SDK to
the new Clock Manager module in the Simplicity SDK.

KEY POINTS

« Oscillator and clock tree configuration
using the Clock Manager module

* CMU emlib API to Clock Manager API
replacements

« Step-by-step guide on how to migrate a
Series 2 Gecko SDK project to a Simplicity
SDK project that uses the Clock Manager
module
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1. Device Compatibility

This application note supports multiple device families.

EFR32 Wireless Gecko Series 2 consists of:
+ EFR32BG21
« EFR32MG21
« EFR32BG22
« EFR32FG22
« EFR32MG22
« EFR32FG23
« EFR32ZG23
« EFR32SG23
« EFR32BG24
« EFR32MG24
« EFR32FG25
- EFR32BG27
« EFR32MG27
+ EFR32FG28
« EFR322G28
+ EFR32SG28

EFM32 Series 2 consists of:
+ EFM32PG22
+ EFM32PG23
+ EFM32PG28
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2. Introduction

The Clock Manager module is a new software module introduced in the Simplicity SDK (SiSDK). The Clock Manager module uses
Clock Manager APIs and consists of two software components:

» Clock Manager component: handles initialization and configuration of the oscillators and clock tree
» Clock Manager Runtime component: handles runtime processes such as clock configuration, calibration, tuning, and more

In the Gecko SDK (GSDK), clock initialization and configuration is handled by some of the Device Initialization software components.
The relevant components consist of:

» Clock initialization component: sI _devi ce_i ni t _cl ocks

* HFRCO initialization component: s| _device_init_hfrco

» HFXO initialization component: sl _devi ce_i ni t _hf xo

* LFRCO initialization component: sl _device_init_lfrco

* LFXO initialization component: sl _device_init_I fxo

* RFF PLL initialization component: sl _device_init_rffpl|l
» USB PLL initialization component: sl _devi ce_i ni t _usbpl |

The clock initialization component automatically configures the clock tree depending on which Device Initialization components are in-
stalled. The remaining components configure and initialize the respective oscillators and PLLs. The clocks can further be configured
during runtime using the CMU emlib APIs.

When migrating a Series 2 project from the GSDK to the SiSDK:

» The Clock Manager component is not automatically installed. The clock related Device Initialization components will remain instal-
led. These components are mutually exclusive, meaning they cannot be installed at the same time. Users can manually install the
Clock Manager component via the Project Configurator in the *slcp file. Installing the Clock Manager component will automatically
uninstall the clock related Device Initialization components.

» The Clock Manager Runtime component is typically automatically installed as a dependency for other standard project software
components. Although the Clock Manager Runtime component is intended to be a replacement for the CMU emlib APIs, Clock Man-
ager APIs can be used alongside CMU emlib APIs. User calls to CMU emlib APIs are not automatically replaced with the Clock
Manager APIs when updating the SDK.

This allows users to migrate their Series 2 projects from the GSDK to the SiSDK with minimal changes. Users have the option to man-
ually migrate their project to only use the Clock Manager module. Full adoption of the Clock Manager module is recommended as future
devices will not support CMU emlib APIs nor the clock related Device Initialization components.
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3. Initialization

The GSDK uses multiple Device Initialization components and configuration files to configure and initialize each oscillator. The Clock
Manager module consolidates the oscillator configuration and initialization into a single Clock Manager component. Oscillators are con-
figured via the Project Configurator or the CMSIS annotated configuration file, sl_clock_manager_oscillator_config.h.

Table 3.1 Initialization Substitutions on page 4 contains the CMU emlib initialization functions that can be called by the Device Initial-
ization components. The Clock Manager component combines the initialization into a single Clock Manager API.

Table 3.1. Initialization Substitutions

CMU emlib API Clock Manager API

void CMJ_LFXA ni t ( sl _status_t sl _cl ock_manager _init (voi d)
const CMJU_LFXO nit_TypeDef *|fxolnit)

voi d CMJ_HFXA ni t (
const CMJ_HFXO nit _TypeDef *hfxolnit)

bool CMJ_DPLLLock(
const CMJ DPLLI nit_TypeDef *init)

voi d CMJ_RFFPLLI ni t (
const CMJ _RFFPLL_Init_TypeDef *plllInit)

void CMJ_USBPLLI ni t (
const CMJ USBPLL_I nit_TypeDef *plllnit)
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4. Configuration

The clock initialization component, sI _devi ce_i ni t _cl ocks, is a Device Initialization component that generates a non-user configura-
ble clock tree during initialization. The Clock Manager component allows for user customization of the device's clock tree during initiali-
zation. The clock tree can be configured via the Project Configurator or the CMSIS annotated configuration file, sl_clock_manag-
er_tree_config.h.

There are CMU emlib API functions for setting and getting individual clock sources and dividers, but there are no equivalent Clock Man-
ager API functions to read or modify the clock tree during runtime. Instead, the clock source or divider is defined by macros in the con-
figuration file. Table 4.1 Table 2 on page 5 shows the CMU emlib APIs for configuring the clock tree and examples of the corre-
sponding Clock Manager macros, specifically for the PCLK divider and SYSCLK source.

Table 4.1. Configuration Substitutions Example

CMU emlib API Clock Manager Configuration

CMJ_C kDi v_TypeDef CMJ_C ockDi vGet (
CMJ_d ock_TypeDef cl ock)

SL_CLOCK_MANAGER PCLK_DI VI DER

voi d CMJ_d ockDi vSet (
CMJ_d ock_TypeDef cl ock,
CMJ_d kDi v_TypeDef di v)

#def i ne SL_CLOCK MANAGER PCLK_Di VI DER di vi der

voi d CMJ_C ockSel ect Get (
CMJ_d ock_TypeDef cl ock)

SL_CLOCK_MANAGER SYSCLK_SOURCE

voi d CMJ_Cl ockSel ect Set (
CMJ_d ock_TypeDef cl ock,
CMJ_Sel ect _TypeDef ref)

#defi ne SL_CLOCK MANAGER SYSCLK_SQURCE sour ce

Table 4.2 Additional Configuration Examples on page 5 shows the remaining CMU emlib APIs that do not have a corresponding
Clock Manager API function but instead have a corresponding macro configuration.

Table 4.2. Additional Configuration Examples

CMU emlib API Clock Manager Configuration

CMU_HFRCODPLLFr eq_TypeDef CMJ_HFRCODPLLBandGet ( voi d)

SL_CLOCK_MANAGER HFRCO Band

voi d CMJ_HFRCODPLLBandSet (
CMJ_HFRCODPLLFr eq_TypeDef freq)

#defi ne SL_CLOCK MANAGER HFRCO BAND freq

voi d CMJ_LFXOPr eci si onSet (
uint16_t preci sion)

#defi ne SL_CLOCK MANAGER LFXO PRECI SI ON preci si on

uint16_t CMJ_LFXOPreci si onGet (voi d)

SL_CLOCK_MANAGER _LFXO PREC! SI ON

voi d CMJ_HFXOPr eci si onSet (ui nt 16_t preci si on)

#defi ne SL_CLOCK MANAGER HFXO PRECI SI ON pr eci si on

uint16_t CMJ_HFXOPreci si onGet (voi d)

SL_CLOCK_MANAGER HFXO PRECI SI ON

sl _status_t CMJ_HFXOCTuneSet (ui nt 32_t ctune)

#defi ne SL_CLOCK _MANAGER_HFXO CTUNE ct une

voi d CMJ_LFRCOSet Pr eci si on(
CMJ_Pr eci si on_TypeDef precision)

#defi ne SL_CLOCK MANAGER LFRCO PRECI SI ON pr eci si on

voi d CMJ_PCNTC ockExt er nal Set (
unsi gned int instance,
true)

#def i ne SL_CLOCK_MANAGER PCNTOCLK_SOURCE
CMU_PCNTOCLKCTRL_CLKSEL_PCNTSO
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CMU emlib API Clock Manager Configuration

voi d CMJ_PCNTC ockExt er nal Set ( #define SL_CLOCK_MANAGER PCNTOCLK_SOURCE
unsi gned int instance, CMJ_PCNTOCLKCTRL_CLKSEL_EM23GRPACLK
fal se)

CMU_HFRCOEMR3Fr eq_TypeDef CMU HFRCOEM23BandGet (voi d) | SL_CLOCK_MANAGER HFRCOEM23_BAND

voi d CMJ_HFRCOEMR23BandSet ( #defi ne SL_CLOCK_MANAGERHFRCCEM23_BAND freq
CMJ_HFRCOEM23Fr eq_TypeDef freq)

void CMJ_HFXCst art Cryst al Shari ngLeader ( SL_CLOCK_MANAGER HFXO CRYSTAL_SHARI NG LEADER EN
const CMJ BUFQUTLeader | ni t _TypeDef
*buf out I ni t,
GPl O _Port _TypeDef port,
unsi gned int pin)

voi d CMJ_HFXQCr yst al Shari ngFol | ower | ni t ( SL_CLOCK_MANAGER HFXO CRYSTAL_SHARI NG FOLLOWER EN
CMJ_PRS_St at us_CQut put _Sel ect _TypeDef
prsSt at usSel ect Qut put ,
unsi gned int prsAsyncCh,
GPl O Port_TypeDef port,
unsi gned int pin)
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5. Runtime

Table 5.1 Runtime Substitutions on page 7 contains CMU emlib runtime APIs and their equivalent Clock Manager APIs. Some CMU
emlib APls require calls to multiple Clock Manager APIs to maintain similar functionality. Note that function arguments and return values
may be different.

Table 5.1. Runtime Substitutions

CMU emlib API

uint32_t CMJ Calibrate(
uint32_t cycl es,
CMJ_Sel ect _TypeDef ref)

Clock Manager API

sl _status_t
sl _cl ock_nanager _confi gure_rco_cal i brati on(
uint32_t cycles,
sl _cl ock_manager _cl ock_cal i brati on_t
down_count er _sel ecti on,
sl _cl ock_manager _cl ock_cal i brati on_t
up_count er _sel ecti on,
bool continuous_cali bration)

sl _status_t
sl _cl ock_manager _start_rco_calibration(void)

sl _status_t
sl _cl ock_manager _get _rco_cal i brati on_count (
ui nt 32_t *count)

Notable Changes

CMU_Calibrate cali-
brates an oscillator
using the number of
HCLK cycles and a
reference clock and
returns the number of
ticks of the reference
clock. Three Clock
Manager APIs are re-
quired to replicate the
behavior of
CMU_Calibrate. The
Clock Manager API
configure_rco_cali-
bration takes in the
number of clock cy-
cles, down and up
counter selection,
and a Boolean type
that can enable con-
tinuous calibration.
Next, start_rco_cali-
bration starts the
RCO calibration.
Lastly, get _rco_cali-
bration_count re-
trieves the calibration
count value and up-
dates the count varia-
ble via call-by-refer-
ence. All three of the
Clock Manager APIs
return the status.
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CMU emlib API

void CMJ_Cal i br at eConfi g(
ui nt 32_t downCycl es,
CMJ_Sel ect _TypeDef downSel ,
CMJ_Sel ect _TypeDef upSel)

voi d CMJ_Cal i br at eCont (bool enabl e)

Clock Manager API

sl _status_t
sl _cl ock_nmanager _configure_rco_calibration(
uint32_t cycles,
sl _cl ock_manager cl ock_cal i bration_t
down_count er _sel ecti on,
sl _cl ock_manager cl ock_cal i bration_t
up_count er _sel ecti on,
bool continuous_cali bration)

Notable Changes

CMU_CalibrateConfig
configures the clock
calibration by specify-
ing the number of
clock cycles and se-
lecting a down and up
counter. CMU_Cali-
brateCont enables
continuous calibration
according to the Boo-
lean argument. The
Clock Manager API
combines the two
CMU APIs and takes
in the number of
clock cycles, down
and up counter selec-
tion, and a Boolean
type that can enable
continuous calibra-
tion. Lastly, it returns
the status.

uint32_t CMJ _Cali brat eCount Get (voi d)

voi d
sl _cl ock_manager _wait_rco_calibration(
voi d)

sl _status_t
sl _cl ock_manager _get _rco_cal i brati on_count (
uint32_t *count)

CMU_Calibrate-
CountGet returns the
calibration count of
the UPSEL clock.
Two Clock Manager
APls are required to
replicate the behavior
of CalibrateCountGet.
The first function
waits for RCO cali-
bration to complete
and the second func-
tion updates the
count variable via
call-by-reference and
returns the status.

voi d CMJ_d kQut Pi nConfi g(
ui nt 32_t cl kNo,
CMJ_Sel ect _TypeDef sel,
CMJ_d kDi v_TypeDef cl kDi v,
GPl O Port_TypeDef port,
unsi gned int pin)

sl _status_t
sl _cl ock_manager _set _gpi o_cl ock_out put (

sl _cl ock_manager _export _cl ock_source_t
export _cl ock_source,

sl _cl ock_manager _export _cl ock_out put _sel ect _t
out put _sel ect,

uint16_t hfexp_divider,

uint32_t port,

uint32_t pin)

CMU_CIkOutPinCon-
fig configures the pin
by assigning it the
clock output number,
clock divider, and the
port and pin number.
The Clock Manager
API configures the
pin by assigning the
clock source, clock
output number, divid-
er value, and the port
and pin number. The
clock sources and
output numbers are
changed to Clock
Manager types and
the status is returned.
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CMU emlib API

voi d CMJ_C ockEnabl e(
CMJ_d ock_TypeDef cl ock,
bool enabl e)

Clock Manager API

sl _status_t
sl _cl ock_nmanager _enabl e_bus_cl ock(
sl _bus_cl ock_t nodul e)

sl _status_t
sl _cl ock_manager _di sabl e_bus_cl ock(
sl _bus_cl ock_t nodul e)

Notable Changes

CMU_ClockEnable
selects a clock and
enables it using a
Boolean type. The
Clock Manager sepa-
rates the CMU API in-
to two functions. The
Clock Manager APIs
argument is a bus
clock pointer, and it
returns the status.

uint32_t CMJ_C ockFreqGet (
CMJ_C ock_TypeDef cl ock)

sl _status_t

sl _cl ock_manager _get _osci |l | at or _frequency(
sl _oscillator_t oscillator,
uint32_t *frequency)

sl _status_t

sl _cl ock_manager _get _cl ock_branch_f requency(
sl _cl ock_branch_t cl ock_branch,
uint32_t *frequency)

CMU_ClockFreqGet
retrieves the frequen-
cy of a specified clock
and returns its value.
The Clock Manager
API separates the
CMU APl into two
functions, which re-
trieves either the os-
cillator or the clock
branch frequency.
The frequency varia-
ble is then updated
via call-by-reference
and the status is re-
turned.

uint16_t CMJ _HF_C ockPreci si onGet (
CMJ_d ock_TypeDef cl ock)

uintl16_t CMJ LF _C ockPreci si onGet (
CMJ_ClLock_TypeDef cl ock)

sl _status_t

sl _cl ock_nanager _get _cl ock_branch_preci si on(
sl _cl ock_branch_t cl ock_branch,
uint16_t *precision)

The CMU API re-
trieves the precision
of either an LF or HF
clock and returns its
value. The Clock
Manager API re-
trieves the precision
of a selected clock
branch. The precision
variable is updated
via call-by-reference
and the status is re-
turned.
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CMU emlib API

uint32_t CMJ Gscill at or Tuni ngCet (
CMJ_Osc_TypeDef osc)

Clock Manager API

sl _status_t

sl _cl ock_manager _get _rc_oscill ator_calibration(
sl _oscillator_t oscillator,
uint32_t *val)

sl _status_t
sl _cl ock_manager _get _hfxo_cal i brati on(
uint32_t *val)

sl _status_t
sl _cl ock_manager _get _| fxo_cal i brati on(
uint32_t *val)

Notable Changes

CMU_OscillatorTu-
ningGet retrieves the
tuning frequency of
the specified oscilla-
tor and returns its val-
ue. The Clock Man-
ager API separates
the CMU API into
three functions.The
Clock Manager re-
trieves the tuning fre-
quency of the speci-
fied oscillator. The
tuning frequency vari-
able is updated via
call-by-reference and
the status is returned.
If the oscillator is the
HFXO or the LFXO,
the Clock Manager
API hfxo_calibration
or Ifxo_calibration
should be used re-
spectively.

voi d CMJ_Gsci | | at or Tuni ngSet (
CMJ_Gsc_TypeDef osc,
uint32_t val)

sl _status_t

sl _cl ock_manager _set _rc_oscill ator_calibration(
sl _oscillator_t oscillator,
uint32_t val)

sl _status_t
sl _cl ock_manager _set _hf xo_cal i brati on(
uint32_t val)

sl _status_t
sl _cl ock_manager _set | fxo_cal i brati on(
uint32_t val)

CMU_OscillatorTu-
ningSet sets the tun-
ing frequency of an
oscillator according to
the argument, val.
The Clock Manager
API separates the
CMU APl into three
functions. The Clock
Manager sets the tun-
ing frequency of the
oscillator according to
the argument, val.
The status is then re-
turned.

If the oscillator is the
HFXO or the LFXO,
the Clock Manager
API set_hfxo_calibra-
tion or set_Ifxo_cali-
bration should be
used respectively.

void CMJ Cal i brateStart (voi d) voi d -
sl _cl ock_manager _start_rco_calibration(
voi d)
voi d CMJ_Cal i br at eSt op( voi d) voi d -
sl _cl ock_manager _stop_rco_cal i bration(
voi d)

uint32_t CMJ_HFXCCTuneGet (voi d)

sl _status_t
sl x_cl ock_manager _hf xo_get _ct une(
uint32_t *ctune)

CMU_HFXOTuneGet
returns the crystal

tuning capacitance of
the HFXO. The Clock
Manager API updates
the ctune variable via
call-by-reference and
returns the status.
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CMU emlib API Clock Manager API Notable Changes
sl _status_t CMJ_HFXOCTuneSet ( sl _status_t CMU_HFXOCTune-
ui nt32_t ctune) sl x_cl ock_manager _hf xo_set _ct une( Set sets the crystal
ui nt 32_t ctune) tuning capacitance of

the HFXO according
to the argument,
ctune, and returns the
status. The Clock
Manager API sets the
crystal tuning capaci-
tance of the HFXO
according to the argu-
ment, ctune, and re-
turns the status.

voi d sl _status_t The CMU API recali-
CMJ_HFXQCor eBi asCur r ent Cal i br at e( sl x_cl ock_nanager _hf xo_cal i brat e_ct une( brates the HFXO’s
voi d) ui nt 32_t ctune) core bias current. A

CTUNE value can be
passed in the argu-
ment ctune to change
the value of CTUNE
before launching a
core bias current cali-
bration. If the current
ctune value is given,
only a core bias opti-
mization will be per-
formed and CTUNE
will remain un-
changed.

Table 5.2 CMU emlib APIs with No Substitutions on page 11 contains the CMU emlib APIs that have no equivalent Clock Manager
API.

Table 5.2. CMU emlib APIs with No Substitutions

CMU API

CMJ_DPLLLock

CMU_Wai t USBPLLLock
CMJ_WAi t RFFPLLLock
CMJ_DPLLUNI ock
CMJ_WlogLock
CMJ_WdogUnl ock
CMJ_HFXOCTuneDel t aSet
CMJ_HFXCCTuneDel t aGet
CMJ_Updat eWai t St at es
CMJ_I nt d ear

CMU_I nt Enabl e

CMU_I nt Get

CMU_I nt Get Enabl ed
CMU_I nt Set

CMJ_Lock

CMU_Unl ock
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6. Migration Guide

This section provides a step-by-step guide on how to migrate an existing project that uses the GSDK to using the SiSDK and the Clock
Manager module.
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6.1 Installation

1.In the Gecko SDK, the installed Device Initialization software components can be found in the Project Configurator. The Device
Initialization components are located inside the sl _pl at f or m_i ni t function which is embedded within the sl _system i nit func-
tion inside the main.c file. sl _device_init_Ifxo, sl _devi ce_init_hfxo, and sl _devi ce_i nit_cl ocks are installed in this ex-

ample project.
& bink baremetal Sslep € mainc | sl system initc |9l event handler X |

1 #include "sl_event_handler.h"
2

3 #include "em_chip.h"

4 #include “sl_device_init_nvic.h"

5 #include "sl_board_init.h"

& #include "sl_device_: dede.h”

7 #include "sl_device_init_1fxo.h"

8 #include "sl_device_init_hfxo.h"

¢ #include "sl_device_init_clocks.h"
10 #include "sl_device_init_emu.h”

11 #include "sl_board_centrol.h”

12 #include "s1_sleeptimer.h"

13 #include "s1_debug_swo.h"

14 #include "s1_simple_led_instances.h”
15 #include "sl_cos.h"

16

17-void s1_platform_init(void)
18 {

1% CHIP_Init();

20 sl_device_init_nvic();
21 reinit();

25 sl_device_init_clocks();
26 sl_device_init_emu();
27 s1_board_init();

28}

30-void sl_driver_init(void)
31 {

32 sl_debug_swo_init();

33 sl _simple_led_init_instances();
34 sl_cos_send_config();

35 }

36
37-void s1_service_init(void)
38

33 sl_board_configure_vcom();
48 sl_sleeptimer_init();
41}

42
43-void s1_stack_init(void)

47-void sl_internal_app_init(void)
48 {
43 }

5@
51-void sl_platform_process_action(void)
52 {

53}
54

55-void sl_service_process_action(void)
56 {

57 }

58

59-void sl_stack_process_action(void)

60 { ¥
>
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2.To update the SDK, open the *.slcp file and press Change Target/SDK/Generators.

blink_baremetal_5 OVERVIEW  SOFTWARE COMPONENTS ~ CONFIGURATION TOOLS
| Target and Tool Settings Project Details Quick Links
blink_baremetal_5 » Y
EFR32xG24B This example project shows how to blink an LED in a bare-metal ’ﬁ Software Components
4 configuration.
L]
- Category .
ExamplelPlatform Al
< >

Preferred SDK
Gecko SDK Suite v4.4,3: Amazon 202012.00, Bluetooth 7.1.1, app.c
Bluetooth Mesh 6.1.1, EmberZNet 7.4.3.0, Flex 3.7.3.0, MCU
6,6.3.0, Micrium OS Kemel 5.14.00, OpenThread 2.4.3.0 (GitHub-
7074ad3e4), Platform 4.4.2.0, Sidewalk 2.0.1, Silicon Labs Matter
2.2.2-1.2,USB1.2.2.0, Wi-Fi SDK 3.2.0, Wi-SUN 1.10.1.0, Z Wave
SDK7.21.3.0 & readme.md

EFR32MG24B210F1536IM48 Import Mode

EFR32XG24 2.4 GHz 10 dBm Radio Board (BRDAT86C Rev AQT) ) )

Wireless Starter Kit Mainboard (BRDA001A Rev A0T) Link sdk and copy project sources ke Pin Tool

Selected SDK

Gecko SDK Suite v4.4.3: Amazon 202012.00, Bluetooth 7.1.1, Bluetooth - )

Mesh 6.1.1, EmberZNet 7.4.3.0, Flex 3.7.3.0, MCU 6.6.3.0, Micrium 0S :i o E Memory Editor

Kernel 5.14.00, OpenThread 2.4.3.0 (GitHub-7074a43e4), Platform
4.4.3.0, Sidewalk 2.0.1, Silicon Labs Matter 2.2.2-1.2, USB 1.2.2.0, WiFi
SDK 3.2.0, Wi SUN 1.10.1.0, ZWave SDK 7.21.3.0

' ;'?: docs.silabs.com

Project Generators
simplicity IDE Project

Change Target/SDK/Generators Generate Project Report

3.Change the SDK to the Simplicity SDK. In this installation example, the SDK is upgraded from the Gecko SDK Suite v4.4.3 to the
Simplicity SDK Suite v2024.6.0.

@ mainc | sl system initc | sl event handler.c |4 blink baremetal Sislcp % €3 Clock Manager | sl_dack manager oscilator_configh | ® sl dock manager tree configh | L)
blink_baremetal_5 OVERVIEW  SOFTWARE COMPONENTS  CONFIGURATION TOOLS
I Target and Tool Settings I Project Details I Quick Links
Select the board, part and SDK for the project. blink_baremetal_5 » .
This example project shows how to blink an LED in a bare-metal .. Software Components
BOARDS configuration.
Search or Select -
Category .
- . _ main.c
Wireless Starter Kit Mainboard (BRD4001A Rev AD1) €3 Example|Platform
EFR32x624 2.4 GHz 10 dBm Radioc Board (BRD4186C | €3
Preferred SDK
Simplicity SDK Suite v2024.6.0: Amazon 202012.00, Bluetooth a app.c
PART 8.0.0, Bluetooth Mesh 7.0.0, EmberZNet 8.0.0.0, Flex 3.8.0.0,
) Micrium OS Kernel 5.16.00, OpenThread 2.5.0.0 (GitHub
Search or Select - ‘ 1fceb225b), Platform 5.0.0.0, USB 1.3.0.0, Wi-SUN 2.0.0.0, Z-Wave
SDK 7.22.00
EFR32MG248210F15361M48 a readme.md
Import Mode
CHANGE SDK 8 Manage SDKs Link sdk and copy project sources -
[ER R Pin Tool
Simplicit 20001 & « 1 1:'?}

Simplicity SDK Suite v2024.6.0: Amazon 202012.00, Bluetooth 8.0.0, Bluetooth Mesh 7.0.0, EmberZNet 8.0.0.0, Flex 3.8.0.0, Micrium OS Kernel 5.16.00, OpenThread 2.5.0.0 (GitHub-1fceb225b), Platform 5.0.0.0,
USB 1.3.0.0, Wi-SUN 2.0.0.0, Z-Wave SDK 7.22.0.0

Gecko SDK Suite v4.4.3: Amazon 202012.00, Bluetooth 7.1.1, Bluetooth Mesh 6.1.1, EmberZ-Nel 7.4.3.0, Flex 3.7.3.0, MCU 6.6.3.0, Micrium OS Kernel 5.14. Iﬁ OpenThread 2.4.3.0 (GitHub-7074a43e4), Platform
4.4.3.0, Sidewalk 2.0.1, Silicon Labs Matter 2.2.2-1.2, USB 1.2.2.0, Wi-Fi SDK 3.2.0, Wi-SUN 1.10.1.0, Z-Wave SDK 7.21.3.0

Simplicity IDE Project 6

1 | ;‘| docs.silabs.com
Cancel Save Generate Project Report
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4. Press Verify.

@ selectsnk € verify Upgrade

This project was created with SDK Gecko SDK Suite v4.4.3. You can upgrade your
project to one of the following SDKs.

(® Simplicity SDK Suite v2024.6.0 (preferred)

(O Gecko SDK Suite v4.4.3

REVERT [MANAGESDKS

5. After the SDK update, the Clock Manager Runtime component should be automatically installed if there are dependencies in the
project. The Clock Manager Runtime component and its dependencies can be found in the *.slcp, under the Services section.

.

& maine | sl system initc |irxs|,mm)unm.: M

blink_baremetal_5 OVERVIEW  SOFTWARE COMPONENTS ~ CONFIGURATION TOOLS
'Y Filter components by % Configurable D @ Installed D & installed by you D BB SDK Extensions D Q, search keywords, component's name
* Services
I Clock Manager Runtime
¥ Clock Manager
Clock Manager o :
@ Clock Manager Runtime Dependents

» Device Initialization
@ Device Manager Clock

5 companents require clock_manager_runtime

» Zigbee « Platform
~ Board
Board Control View Component

~ Board Drivers
MX25 Flash Shutdown with usart View Component
v Driver
» Debug SWO
» LED
+ Services
 Timers

Sleep Timer View Component

[} Open in Browser v
DOCUMENTATION
Clock Manager Runtime ]

*X Uninstall

Rev.0.1 | 15
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6. After the Clock Manager Runtime component has been installed, the sl _pl at f or m_i ni t function will be updated as follows.

@ mai

c
#include “si_event_handler.h”

#include "em_chip.h"

#include "s1_interrupt_manager.h”
#include sl board_init.h"
#include "s1_device init_dcdc.h"
#include “s1_clock_manager.h"
#include sl device_init_lfxo.h"
#include "s1_device init_hfxo.h"
16 #include "s1_device_init_clocks.h"
11 #include "sl_device_init_smu.h"

12 #include *s1_board_control.h"

13 #include "s1_sleeptimer.h"

14 #include "s1_debug_swo.h"

15 #include *s1_simple_led_instances.h"
16 #include "s1_cos.h"

BNV bW R

©

17
16-void s1_platform_init(void)
19

28 CHIP_Init();

21 sl_interrupt_manager_init();

22 s1_board_preinit();

23 sl _device init_dede();

24 s1_clock_manager_runtime_init();|
ice_init_lfxa();

28 sl device_init_emu();
25 sl board_Init();

3
32-void s1_driver_init(void)
33

34 sl_debug_swo_init();
35 sl simple_led_init_instances();
36  sl_cos_send_config();

37 }

38

39-void s1_service_init(void)

a8 {

41 s1_board_configure_vcom();
42 s1_sleeptimer_init();

a3 }

a4
45-void sl_stack_init(void)
46 {

47 }

a8

49-void sl_internal_app_init(void)

se {

51 }

52

53-void sl_platform_process_action(void)
54 {

55 }
56

57-void sl_service_process_action(void)
58 {

59 }

68

<

Wiritable | Smart Insert 12435830

7.Users have the option to install the Clock Manager component.

T Filter components by £ Configurable D

@mainc | @ sl system initc | sl event handlerc | blink baremetal Ssicp x|

blink_baremetal_5 OVERVIEW

SOFTWARE COMPONENTS CONFIGURATION TOOLS

2 Installed by you D B3 SDK Extensions D RQuality ~ Q, search keywords, component's name

» Rauiv

¥ Services

¥ Clock Manager
Clock Manager
@ Clock Manager Runtime

» Clocks
» Co-Processor Communication
» Command Line Interface
» Device Initialization
» Ember Legacy
» 10 Stream
» Interrupt manager
» Memory Manager
» Micrium
» NVM3
» Power Manager
» System Setup
» Timers
» Token Manager

@ Device Manager

© Device Manager Clock

Device Manager GPIO
@ Device Manager Peripheral
@ Interrupt Manager

» Third Party
» Wi-Fi
» Wi-SUN

» Z-Wave

» Zigbee

| Clock Manager

Description

Install

The clock manager module provides configuration of the different oscillators and the device clock tree through
cusIs Configuration wizard Annotations C header files. The module also provides an API to initialize the module and

functions to perfom a variety of oscillator and clock related operations. This includes:
- functions to fetch information about oscillators and clock branches frequency and precision.
- functions to interface the CMU module fonctionality and features like enabling modules' bus clock,

Rco calibration, retrieving or setting oscillator calibration values, output clocks on P10, etc.

Quality
PRODUCTION

Dependencies

clock_manager requires 2 components

» Platform
» Services

Dependents

0 components require clock_manager
No Dependent Components

(£ Open in Browser

DOCUMENTATION
Clock Manager
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8. After installing the Clock Manager component, sl _pl atf orm_i nit now calls the sl _cl ock_manager _i ni t function and no longer
calls the Device Initialization components.

{@mainc | [@ sl system initc |(2slen blink_baremetal Sslep | =0

1 #include “sl_event_handler.h” 7

2

3 #include "em_chip.h"

4 #include "sl_interrupt_manager.h"
5 #include "s1_board_init.h"

& #include "s1_clock_manager_init.h"
7 #include "s1_device_init_dcdc.h”
& #include "s1_clock_manager.h”

o #include "sl_device init_emu.h"
16 #include "s1_board_control.h”

11 #include "sl_sleeptimer.h"

12 #include "s1_debug_swo.h"

13 #include "s1_simple_led_instances.h”
14 #include "s1_cos.h™

15

16-void s1_platform_init(void)

h7 {

18 CHIP_Init();

15 s1_interrupt_manager_init();
bo:

_init();
-_dcde();

23 sl_clock_manager_runtime_init();
24 sl _device_init_emu();
25  sl_board_init();

28-void sl_driver_init(void)

29 {

38 sl_debug_swo_init();

31 sl_simple_led_init_instances();
32 sl_cos_send_config();

33 }

3
35-void sl_service_init(void)
36 {

37 s1_board_configure_vcom();
38 sl sleeptimer_init();

39
48
41-void s1_stack_init(void)
a2 {

43 }

44

45-void s1_internal_app_init(void)

48 {

a7 }

48

49-void s1_platform_process_action(void)

se {

51}

52

53-void sl_service_process_action(void)
{

55 ¥

57-void sl_stack_process_action(void)

58 {
59 }

< >
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6.2 Configuration

1. After installation, the Clock Manager component can be configured in the *.slcp. Press Configure to open the oscillator and clock

tree settings.

@ mainc |e sl system initc |2 sl event handler.c | blink baremetal Sslep x|

»

>

»

>

>

blink_baremetal_5

Y Filter components by ¢ Configurable |:|

OVERVIEW SOFTWARE COMPONENTS CONFIGURATION TOOLS

2 Installed by you |:| SDK Extensions D RQuality ~ O\ Search keywords, component's name

» Rauiu

¥ Services

v Clock Manager
@© Clock Manager
@ Clock Manager Runtime
» Clocks
» Co-Processor Communication
» Command Line Interface
» Device Initialization
» Ember Legacy
» 10 Stream
» Interrupt manager
» Memory Manager
» Micrium
» NVM3
» Power Manager
» System Setup
» Timers
» Token Manager
@ Device Manager
@ Device Manager Clock
Device Manager GPIO
@ Device Manager Peripheral
@ Interrupt Manager

Third Party
Wi-Fi
Wi-SUN
Z-Wave

Zigbee

Description

The clock Manager module provides configuration of the different oscillators and the device clock tree through
cHsIs configuration wizard Annotations ¢ header files. The module also provides an API to initialize the module and
functions to perfom a variety of oscillater and clack related operations. This includes:

- functions to fetch information about oscillaters and clock branches frequency and precision.

- functions to interface the CMU module fenctionality and features like enabling modules’ bus clock,

RCO calibration, retrieving or setting oscillator calibration values, output clocks on GPI0, etc.

Quality
PRODUCTION

Dependencies v

clock_manager requires 2 companents

» Platform
» Services

Dependents

0 components require clock_manager
No Dependent Components

[2 Open in Browser o

DOCUMENTATION

X Uninstall
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2. Both the oscillators and the clock tree settings are configurable in the *.slcp.

@ mainc | [ sl_system_initc | [% s|_event_handler.c |4 blink_baremetal_S.skcp &3 Clock Manager %

Clock Manager

Osclllators Settings I Oscillators Settings

Clock Tree Settings
HFXO0 Settings (if High Frequency crystal is used)

Mode Frequency
XTAL - 39000000
Precision
~ 50

v

HFXO crystal sharing feature

LFXO Settings (if Low Frequency crystal is used)

Mode CTUNE
XTAL - Nk
R ~
Startup Timeout Delay
CYCLES4K A

HFRCO and DPLL Settings
Frequency Band

80 MHz v

Use DPLL

Pin Tool <[> View Source Files

Documentation ]

LFXO precision in PPM
~

50

v

x ‘

The clock sources and dividers are configurable in the clock tree settings.

@ mainc | © sl system initc |2 sl event handler.c & blink baremetal S.slcp £ Clock Manager %

Clock Manager

<[> View Source Files

Documentation ] [ Pin Tool

Oscillators Settings

Clock Tree Settings

I Clock Tree Settings
Default Clock Source Selection for HF clock branches

HFX0 -

System Clock Branch Settings
Clock Source Selection for SYSCLK branch

DEFAULT_HF hd DIV1

Trace Clock Branches Settings

Clock Source Selection for TRAGECLK branch

SYSCLK -

High Frequency Clock Branches Settings

Clock Source Selection for EMO1GRPACLK

branch branch

DEFAULT_HF A DEFAULT_HF

Low Frequency Clock Branches Settings

Clock Source Selection for EM23GRPACLK

branch branch

DEFAULT_LF - DEFAULT_LF

silabs.com | Building a more connected world.

HCLK branch divider

Clock Source Selection for EMO1GRPCCLK

Clock Source Selection for EM4GRPACLK

Default Clock Source Selection for LF clock branches

LFXO -

PCLK branch divider

hd DIv2 hd

TRACECLK branch Divider

Div1 -

EMOTGRPACLK v

Clock Source Selection for SYSRTCCLK
branch

- DEFAULT_LF -

Clock Source Selection for IADCCLK branch
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3. The CMSIS annotated configuration files can be accessed in the *.slcp by pressing View Source Files.

@ mainc_| @ slsysteminitc |2 sl event handler.c | blink baremetal Ssicp |63 Clock Manager x| = o
P ‘E
Clock Manager Documentation ] Pin Tool I ¢fy VoS Ties - ] b4 =
P ™ P B iy B  sl_clock_manager_oscillator_config.h 1}
sl_clock_manager_tree_config.h
Oscillators Settings
Precision
Clock Tree Settings ~ s0

v

HFXO crystal sharing feature »
LFXO Settings (if Low Frequency crystal is used) ‘
Mode CTUNE LFXO precision in PPM
XTAL - 2| 36 " 50
~ ~
Startup Timeout Delay
CYCLESAK -
HFRCO and DPLL Settings
Frequency Band
80 MHz hd
Use DPLL »
HFRCOEM23 Settings
Frequency Band
18 MHz -
LFRCO Settings
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4.The configuration macros can be viewed and modified in the configuration files. Oscillator configuration macros can be found in

sl_clock_manager_config.h.

i@ mainc |2 sLsystem initc | sl event handlerc |4 blink baremetal 5.slcp €3 Clock Manager |3 sl oscillator_configh
1=/ 1128 Lo
2 * @file )
3 = @orief Clock Manager - Oscillators configuration file.

4

5 * # License

& ™ <b>Copyright 2824 Silicon Laboratories Inc. www.silabs.com</b>

7

g =

9 = SPDX-License-Identifier: Zlib

e =

11 * The licensor of this software is Silicon Laboratories Inc.

2 *

13 = This software is provided 'as-is', without any express or implied

14 * warranty. In no event will the authors be held liable for any damages

15 * arising from the use of this software.

6 =

17 * Permission is granted to anyone to use this software for any purpose,

18 = including commercial applications, and to alter it and redistribute it

19 = freely, subject to the following restrictions:

20 =

21 = 1. The origin of this software must not be misrepresented; you must not

2 * claim that you wrote the original software. If you use this software

23 in a product, an acknowledgment in the product documentation would be

24 = appreciated but is not required.

25 * 2. Altered source versions must be plainly marked as such, and must not be

26 *  misrepresented as being the original software.

27 = 3. This notice may not be removed or altered from any source distribution.

28 *

29 !

3e

31 // <<< Use Configuration Wizard in Context Menu >>>

32

33 #ifndef SL_CLOCK_MANAGER_OSCILLATOR_CONFIG_H

34 #define SL_CLOCK_MANAGER_OSCILLATOR_CONFIG_H

35

36 // <h> Oscillators Settings

37

38=// <e SL_CLOCK_MANAGER_HFXO_EN> HFXO Settings (if High Freguency crystal is used)

39 // <i> Enable to configure HFXO

40 #ifndef SL_CLOCK_MANAGER_HFXO_EN

41 #define SL_CLOCK_MANAGER_HFXO_EN 1

42 #endif

43

44%// <o SL_CLOCK_MANAGER_HFXO_MODE> Mode

45 // <i>

46 // <HFXO_CFG_MODE_XTAL=> XTAL

47 // <HFXO_CFG_MODE_EXTCLK=> EXTCLK

48 // <HFXO_CFG_MODE_EXTCLKPKDET=> EXTCLKPKDET

49 // <d> HFXO_CFG_MODE_XTAL

56 #ifndef SL_CLOCK_MANAGER_HFXO_MODE

51 #define SL_CLOCK_MANAGER_HFXO_MODE  HFXO_CFG_MODE_XTAL

52 #endif

53

54=// <o SL_CLOCK_MANAGER_HFXO_FREQ> Frequency <38000009-42000000>

55 // <d> 39006000

56 #ifndef SL_CLOCK_MANAGER_HFXO_FREQ

57 #define SL_CLOCK_MANAGER_HFXO_FREQ 39800000

58 #endif

59

6@=// <o SL_CLOCK_MANAGER_HFXO_CTUNE> CTUNE <@-255> ¥

< >

Clock tree configuration macros can be found in sl_clock_manager_tree_config.h.

@mainc | @ sl system initc | [4 s|_event handler.c & blink_baremetal Sslcp €3 Clock Manager |5 sl_clock manager_oscillator_configh | sl.dlack manager_tree_configh | =8|
1= T ~ |
2 * gfile ]
3 * gbrief Clock Manager - Clock Tree configuration file.

4

5 * # License

& * <b>Copyright 2824 Silicon Laboratories Inc. www.silabs.com</b>

7

g =

9 * SPDX-License-Identifier: zlib

e *

11 * The licensor of this software is Silicon Laboratories Inc.

12 *

13 * This software is provided 'as-is’, without any express or implied

14 * warranty. In no event will the authors be held liable for any damages

15 * arising from the use of this software.

16 *

17 * permission is granted to anyone to use this software for any purpose,

18 * including commercial applications, and to alter it and redistribute it

18 * freely, subject to the following restrictions:

. *

21 * 1. The origin of this software must not be misrepresented; you must not
22 *  claim that you wrote the original software. If you use this software
23 *  in a product, an acknowledgment in the product documentation would be
24 *  appreciated but is not required.

25 * 2. Altered source versions must be plainly marked as such, and must not be
26 *  misrepresented as being the original software.

27 * 3. This notice may not be removed or altered from any source distribution.
28 *

29 /|
30

31 // <<< Use Configuration Wizard in Context Menu >>>

33 #ifndef SL_CLOCK_MANAGER_TREE_CONFIG_H
34 #define SL_CLOCK_MANAGER_TREE_CONFIG_H

35

36%// Internal Defines: DO NOT MODIFY

37 // Those defines are used internally to help converting the DEFAULT_HF_CLOCK_SOURCE and DEFAULT_LF_CLOCK_SOURCE
38 // selection of each clock branch to the right HW register value.

39 #define SL_CLOCK_MANAGER_DEFAULT_HF_CLOCK_SOURCE_HFRCODPLL axFF

40 #define SL_CLOCK_MANAGER_DEFAULT_HF_CLOCK_SOURCE_HFXO OxFE
41 #define SL_CLOCK_MANAGER_DEFAULT_HF_CLOCK_SOURCE_FSRCO axFD
42 #define SL_CLOCK_MANAGER_DEFAULT_LF_CLOCK_SOURCE_LFRCO axFC

43 #define SL_CLOCK_MANAGER_DEFAULT_LF_CLOCK_SOURCE_LFXO axFB
44 #define SL_CLOCK_MANAGER_DEFAULT_LF_CLOCK_SOURCE_ULFRCO oxFA
5

46 // <h> Clock Tree Settings
47

48%// <o SL_CLOCK_MANAGER_DEFAULT_HF_CLOCK_SOURCE> Default Clock Source Selection for HF clock branches

43 //  <SL_CLOCK_MANAGER_DEFAULT_HF_CLOCK_SOURCE_HFRCODPLL=> HFRCODPLL

58 //  <SL_CLOCK_MANAGER_DEFAULT HF_CLOCK_SOURCE_HFXO=> HFXO

51 // <SL_CLOCK_MANAGER_DEFAULT_HF_CLOCK_SOURCE_FSRCO=> FSRCO

52 // <i> Selection of the high frequency clock source. HF clock branches can select this value by chosing the DEFAULT_HF value.
53 // <d> SL_CLOCK_MANAGER_DEFAULT_HF_CLOCK_SOURCE_HFRCODPLL

54 #ifndef SL_CLOCK_MANAGER_DEFAULT_HF_CLOCK_SOURC

55 #define SL_CLOCK_MANAGER_DEFAULT_HF_CLOCK_SOURCE  SL_CLOCK_MANAGER_DEFAULT_HF_CLOCK_SOURCE_HFXO

56 #endif

58<// <o SL_CLOCK_MANAGER_DEFAULT_LF_CLOCK_SOURCE> Default Clock Source Selection for LF clock branches
59 //  <SL_CLOCK_MANAGER_DEFAULT_LF_CLOCK_SOURCE_LFRCO=> LFRCO
68 //  <SL_CLOCK_MANAGER_DEFAULT LF_CLOCK_SOURCE_LFXO=5> LFXO
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7. Revision History

Revision 0.1
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« |Initial revision.
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Silicon Labs intends to provide customers with the latest, accurate, and in-depth documentation of all peripherals and modules available for system and software imple-
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