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Clock configuration setup in XMC7000 MCU
family

About this document

Scope and purpose

This application note describes how to set up the various clock sources in XMC7000 family MCUs and provides
examples including configuring PLL/FLL and calibrating the ILO.

Intended audience

This document is intended for anyone using XMC7000 family MCUs.

Associated part family

XMC7000 family of XMC™ industrial microcontrollers.
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Introduction

1 Introduction

XMC7000 family MCUs are targeted at industrial systems. These products enable a secure computing platform
and incorporate Infineon low-power flash memory along with multiple high-performance analog and digital
functions.

XMC7000 family clock system supports high-speed and low-speed clocks using both internal and external clock
sources. One of the typical use cases for clock input is for internal real-time clock (RTC). XMC7000 family
supports phase-locked loop (PLL) and frequency-locked loop (FLL) to generate clocks that operate the internal
circuit at a high speed. XMC7000 family also supports a function to monitor the clock operation and to measure
the clock difference of each clock with reference to a known clock.

To understand more on the functionality described and terminology used in this application note, see the
“Clocking System” chapter in the XMC7000 MCU family architecture reference manual.
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2 Clock system for XMC7000 family MCUs

2.1 Overview

The clock system in this series of MCUs is divided into two blocks. One selects the clock resources (such as
external oscillator and internal oscillator) and multiplies the clock (using FLL and PLL). The other distributes
and divides clocks to the CPU cores and other peripheral functions. However, there are some exceptions such
as RTC that can connect directly to a clock resource.

Figure 1 shows the overview of the clock system.

Clock System

. L Internal Circuit
Clock Sources Clock Selection Clock Distribution/ . .
P> L > [ » (CPU Core, Peripheral Functions,
(External, Internal) and Multiplier Division
and so on)
Figure 1 Clock system structure
2.2 Clock resources

The MCU supports two types of resource inputs - internal and external. Each of these internally supports three
types of clocks, respectively.

e Internal clock sources (all clocks are enabled by default):
- Internal main oscillator (IMO): Built-in clock with a frequency of 8 MHz (Typical)
- Internal low-speed oscillator 0 (ILOO0): Built-in clock with a frequency of 32.768 kHz (Typical)
- Internal low-speed oscillator 1 (ILO1): Has the same function as ILOO, but ILO1 can monitor the clock of
ILOO
o External clock sources (all clocks are disabled by default):
- External crystal oscillator (ECO): Uses an external oscillator whose input frequency range is between 8
and 33.34 MHz
- Watch crystal oscillator (WCO): Uses an external oscillator whose frequency is stable 32.768 kHz, mainly
used by the RTC module

- External clock (EXT_CLK): The EXT_CLK is a 0.25 MHz to 80 MHz range clock that can be sourced from a
signal on a designed 1/0 pin. This clock can be used as the source clock for either PLL or FLL or can be
used directly by the high-frequency clocks.

For more details on functions such as IMO, PLL, and so on, and numerical values such as frequency, see the
XMC7000 MCU family architecture reference manual and the datasheet.

Application note 5 002-34253 Rev. *C
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2.3 Clock system functions

Figure 2 shows the details of the clock selection and multiplier block. This block generates root frequency
clocks CLK_HFO to CLK_HF7 from the clock resources. This block has the capability to select one of the
supported clock resources - FLL and PLL to generate the required high-speed clock. This MCU supports two
types of PLLs: PLL without spread spectrum clock generation (SSCG) and fractional operation (PLL200#x), and
PLL with SSCG and fractional operation (PLL400#x).
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Figure 2 Clock system block diagram
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Domain/block

Description

Active domain

Region of operation only in Active power mode

DeepSleep
domain

Region of operation in Active and DeepSleep power modes

Hibernate domain

Region of operation in the All Power mode

ECO prescaler

Divides the ECO and creates a clock that can be used with the CLK_LF clock. The division
function has a 10-bit integer divider and an 8-bit fractional divider

DSI_MUX Selects a clock from ILOO, ILO1, and WCO

PATH_MUX Selects a clock from IMO, ECO, EXT_CLK, and DSI_MUX output

CLK_PATH CLK_PATHSs 0 through 5 are used as the input sources for high-frequency clocks

CLK_HF CLK_HFs 0 through 7 are recognized as high-frequency clocks

FLL Generates the high-frequency clock

PLL Generates the high-frequency clock. There are two kinds of PLL:
- PLL200: Without SSCG and fractional operation
- PLL400: With SSCG and fractional operation

BYPASS_MUX Selects the clock to be output to CLK_PATH. In case of FLL, the clock that can be selected
is either the FLL output or clock input to FLL.

ROOT_MUX Selects the clock source of CLK_HFx. The clocks that can be selected are CLK_PATHs 0
through 5.

Predivider Predivider (divided by 1, 2, 4, or 8) is available to divide the selected CLK_PATH.

REF_MUX Selects the CLK_REF_HF clock source

CLK_REF_HF Used to monitor CSV of CLK_HF

LFCLK_SEL Selects the CLK_LF clock source

CLK_LF MCWDT source clock

CLK_SEL Selects the clock to be input to the RTC

CLK_BAK Mainly input to the RTC

Ccsv Clock supervision to monitor the clock operation

Note: The clock configuration is done one time via the ModusToolbox™ Device Configurator; the settings

code is auto generated.
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Figure 3 shows the distribution of CLK_HFO.

CLK_HFO is the root clock for the CPU subsystem (CPUSS) and peripheral clock dividers. For more details on
Figure 3, see the XMC7000 MCU family architecture reference manual and the datasheet.

»/
> SDHC |
CLK_HFO 3} Ethernet |
N — swE |
Em | CLKME 4>| ROM / SRAM / FLASH |
1-256

MEM_CLOCK_CTL register, > CPUSS
INT_DIVbit Fast Infrastructure
s aee |
S o CPUSS
Ivider | CLK_SLOW "] slow Infrastructure
> (1-256)
SLOW._CLOCK_CTL register, INT_DIV bit : P-DMA / M-DMA |
I
—>| CRYPTO |
Divider |CLK-PER —> PERI |
> (1-256) '
PERI_CLOCK_CTL register,
INT_DIV bit > SRSS |
Divider | CLK_GR3
"1 (1-256) —>| E-Fuse |
PERI_GR3_CLOCK_CTL register, INT_DIV bit
| Divider | CLK_GR4 4>| Event Generator |
”| (1-256)
PERI_GR4_CLOCK_CTL register, INT_DIV bit :»I 10SS |
Divider | cLK GRS
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TRC_DBG_CLOCK_CTL register, INT_DIV bit
Figure 3 CLK_HFO block diagram
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Clock input Description

CLK_MEM Clock input to the CPUSS of Fast Infrastructure, Ethernet, and Serial Memory Interface
(SMIF)

CLK_PERI Clock source for CLK_GR and peripheral clock divider

CLK_SLOW Clock input to the CPUSS of Cortex®-M0+ and Slow Infrastructure, SDHC, and SMIF

CLK_GR Clock input to peripheral functions. CLK_GR is grouped by the clock gater. CLK_GR has six
groups.

PCLK Peripheral clock used in peripheral functions. PCLK can be configured for each channel of
IPs independently; it can select one divider to generate PCLK.

CLK_TRC_DBG | Clockinputto CPUSS(DEBUG)

Divider Divider has a function to divide each clock. It can be configured from 1 division to 256
divisions.

Figure 4 shows details of the peripheral clock divider #0.

This MCU needs a clock to each peripheral unit (the serial communication block (SCB), the Timer, Counter, and
PWM (TCPWM), etc.) and its respective channel. The clocks are controlled by their respective dividers.

This peripheral clock divider #0 has many peripheral clock dividers to generate the peripheral clock (PCLK). See
the datasheet for the number of dividers. The output of any of these dividers can be routed to any peripheral.
Note that the dividers already in use cannot be used for other peripherals or channels.

Clock divider || 4 dividers
d 8.0

Clock

>
—Jp(Clock enable multiplexing——————p| Generation ——3 PCLK
> »

PERI_DIV_8_CTL register, INT8_DIV
bit

PERI_CLOCK_CTL register,
TYPE_SEL bit & DEV_SEL bit

Clock divider || 3 dividers

»
CLK_PERI » 16.0

PERI_DIV_16_CTL register,
INT16_DIV bit

Clock divider || 1 dividers
” 245

PERI_DIV_24_5_CTL register,
FRAC5_DIV bit & INT24_DIV bit

Figure 4 Peripheral clock divider #0 block diagram

Block Description

Clock divider8.0 Divides a clock by 8

Clock divider16.0 Divides a clock by 16

Clock divider24.5 Divides a clock by 24.5

Clock Enable Multiplexing | Enables the signal output from clock divider

Clock Generator Divides CLK_PERI based on clock divider

Application note 9 002-34253 Rev. *C
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Figure 5 shows the distribution of CLK_HF1.

CLK_HF1is aclock source for CLK_FAST_0 and CLK_FAST_1. The clock distribution of CLK_HF1 is shown in
Figure 5. CLK_FAST_0 and CLK_FAST_1 are the input sources for the CM7_0 and CM7_1 respectively.

Divider CLK_FAST_0
CLK_HF1 —»  (1.256) > CM7_0
FAST_0_CLOCK_CTL register,
INT_DIV bit
Divider CLK_FAST_1
—> (1-256) > CM7_1
FAST_1_CLOCK_CTL register,
INT_DIV bit
Figure 5 CLK_HF1 block diagram

Figure 6 shows the distribution of CLK_HF2.

CLK_HF2is a clock source for CLK_GR and PCLK. The clock distribution of CLK_HF2 is shown in Figure 6.

Divider CLK_GR5
CLK_HF2 > (1256) » CAN D
—)
PERI_GR5_CLOCK_CTL register,
INT_DIV bit I N CUse
—)
Divider CLK_GR6 L P PD——— P .
— > — TCPWM[1
(1-256) —> [1]
PERI_GR6_CLOCK_CTL register,
INT_DIV bit
L Pp—P—
SCB
_)
Divider CLK_GR9 AA '
L 3 (1-256) _)’ SARADC
PERI_GR9_CLOCK_CTL register,
INT_DIV bit
PCLK
) Peripheral
Clock Divider #1
lock Divid
* : TCPWM[1] is for XMC7200 series
Figure 6 CLK_HF2 block diagram
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Figure 7 shows details of peripheral clock divider #1.

Peripheral clock divider #1 has many peripheral clock dividers to generate PCLK. See the datasheet for the
number of each divider. The output of any of these dividers can be routed to any peripheral. Note that dividers
already in use cannot be used for other peripherals or channels.

Clock divider || 19 dividers
> 8.0

Clock enable multiplexing CIOCk. PCLK
g Generation
PERI_DIV_8_CTL register, INT8_DIV 4)
bit

\ 4

PERI_CLOCK_CTL register,
TYPE_SEL bit & DEV_SEL bit

Clock divider || 20 dividers
16.0

CLK_HF2 >

PERI_DIV_16_CTL register,
INT16_DIV bit

Clock divider || 21 dividers
” 24.5

PERI_DIV_24_5_CTL register,
FRAC5_DIV bit & INT24_DIV bit

Figure 7 Peripheral clock divider #1 block diagram

Block Description

Clock divider8.0 Divides a clock by 8

Clock divider16.0 Divides a clock by 16

Clock divider24.5 Divides a clock by 24.5

Clock Enable Multiplexing Enables the signal output from the clock divider
Clock Generator Divides CLK_PERI based on the clock divider

Figure 8 shows the distribution of CLK_HF3, CLK_HF4, CLK_HF5, and CLK_HF6. For more details on these
functions in Figure 8, see the XMC7000 MCU family architecture reference manual.

CLK_HF3 P Event Generator
CLK_HF4 > Ethernet
CLK_HF5 > AUDIOSS
CLK_HF6 > SDHC
L SMIF

Figure 8 CLK_HF3, CLK_HF4, CLK_HF5, and CLK_HF6 block diagram

CLK_HF7 is dedicated to CSV. See the XMC7000 MCU family architecture reference manual for CSV description.
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2.4 Basic clock system settings

This section displays the configuration of the clock system in the Device Configurator of ModusToolbox™
software.

You can configure the clock system according to your system in the Device Configurator as follows:

XMC7200D-E272K8384

Peiphersls  Pins | AmlogRouting  System | Perpheri-Clocks  DMA
Enter flter text... |\I‘ B fEan R E
Resource Nemets) '~

Debug

[ EM_EEPROM
Power L B
v @ System Clocks £ e
v FLL+PLL 10 B . { - G
Ed z FELIER GRE
L Yoo i
@ PATH_MUXO H/ [l e | e
A h | svsTIcE
& PATH_MUX1 e amn |
@ PATH_MUX2 2 PLLADON A axmsi
= 2mes Ma 2 samesn | T 2 CM7 ins

@ PATH_MUX3 I l J a parte ,\ﬂ—‘
@ PATH_MUX4 T@ T ins
@ PATH_MUXS - | \JMW}
9 PATH_MUX6 = ] wowne | etphera group
PLLO 3 B
— | *
PLL40OMO J
PLL40OM1 | 8 acems g |

* High Frequency e
CLK_FASTO :
CLK_FAST1 E!L.L":"“ ) J_—: CLEE N i
CLK_HFO — B~ o »—#T‘— Deccated clock supenisor
CLK_HF1 e L Resee
CLK_HF2 W0 J =—ao
CLK_HF3 MT LJ Sauesron
CLKHF4
CLKHFS .

. . N
Figure 9 Basic clock system setting
. . "
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3 Configuring the clock resources

3.1 ECO configuration

The ECO is disabled by default and needs to be enabled for usage. Also, trimming is necessary to use the ECO.
This device can set the trimming parameters that control the oscillator according to the crystal unit and

ceramic resonator. The method to determine the parameters differs between the crystal unit and ceramic

resonator.

You can configure these parameters in the System tab of the ModusToolbox™ Device Configurator.
ModusToolbox™ software will automatically generate the corresponding code.

File Edit Settings View Help
XMCT200D-E272KB384

Periphersl:  Pins  Analog-Routing  System  Periphersl-Clocks

DMA

Enter filter text...

~

) PATH_.MUXE
PLLO
PLLT
PLL40OMO
PLLADOMI
~ High Frequency
CLK_FASTO
CLK_FASTI
CLK_HFO
CLK_HF1
CLK_HF2
CLK_HF3
CLK_HF4

CLK_HF5
CLK_HFE
CLK_HF7
CLK_MEM
CLK_PERI
CLK SLOW

v

[CaKIF

ies Resistance ESR (chm) 50
?) Crystal Shunt Capacitance CO (pF) |0
(7) Parallel Load Capacitance Cload (pF) |13

(@) nput & | @ P21[2] analog (CYBSP_ECO_IN) [USED]

& @ P21[3] analog (CYBSP_ECO_OUT) [USED]

| Exc ]
= | | |

Figure 10 ECO configuration
3.1.1 Use case
Oscillator to use Crystal unit
Fundamental frequency 16 MHz
Maximum drive level 300.0 pW
Equivalent series resistance 150.0 ohm
Shunt capacitance 0.530 pF
Parallel load capacitance 8.000 pF
Crystal unit vendor’s recommended value of negative resistance 1500 ohm
Automatic gain control OFF

Note:

These values are decided in consultation with the crystal unit vendor.

You can configure these parameters in the System tab of the Device Configurator; based on these,
ModusToolbox™ software automatically generates the corresponding code.

Application note
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Double-click the Device Configurator on the left Quick Panel.

(you can also double-click design.modus to open the Device Configurator in your
project,\bsps\TARGET_APP_KIT_XMC72_EVK\config\design.modus)

[ Quick Panel ©=Variables % Expressions ®e Breakpoints
~ Tools
BSP Assistant 1.10
& Device Firmware Update Host Toal 2.0
3 Library Manager 2.10

+ BSP Configurators (APP_KIT_XMC72_EVK)

I & Device Configurator 4.10
& QsPI Configurator 4.10
& Smart I/O Configurator 4.10

Figure 11 Quick Panel

HMCT200D-E272KE384 ECO - Parameters

Pesipherals  Pins  Analag-Routing

2) PATH MUX4
) PATH MUXS
@ PATH MUXE
=11
=L
[ PLLsoomo
=L
igh Frequency
2 ik fasTo
[ cukrasT
=TT
B clkmHn
[ ckHR
I CLKHR
2 LK mis
[ ks
=TT
B cmHiT
[ CLKMEM
2 CLKpem
2 cksiow

=

Resource Hame(s)

System  Peripheral-Clocks  DMA

| BB

L exTeLk
[ noo
Huor
2 Mo
<

RRE frieme
v ueniew
) Configuration Hlp

%) Frequency (MHz)
Accuracy (£ppm)
Accuracy (£%)

%) Drive Level (o)

Input

Output

Value

Open ECO Bocumentation

16,0000

0

300

%) Equivalent Series Resistance ESR (ohm) | 150

Crystal Shunt Capacitance CO (¢F)

1

(7) Parsllel Losd Capacitance Closd (sF) |6

& | @ P21[2) ansiog (CYBSP_ECO_N) (USED]

& | @ P21[3] analog (CYBSP_ECO_OUT) [USED]

ECO-Parameters  Code Preview

Figure 12
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3.1.2

Code preview

This code is auto generated after configuration in the Device Configurator.

infineon

fdefine
$define
gdefine
g$define
fdefine
$define
gdefine
g$define
fdefine

{

1

#include "cy_gpic.h”
¢include "cy_sysclk.h”™

CY_CFG_SYSCLK_ECO_ENABLED 1
CY_CFG_SYSCLK_ECO_FREQ 1£000000UL
CY_CFG_SYSCLE ECO GBIO IN PRT GPIO PRT21
CY_CFG_SYSCLK_ECO_GPIO_IN PIN 2
CY_CFG_SYSCLK_ECO_GPIO_OUT_FPRT GPIO_FRTZ1
CY_CFG_SYSCLK_ECO_GPIO_OUT_PIN 3
CY_CFG_SYSCLE ECO CLOAD SUL
CY_CFG_SYSCLE_ECO_ESE 150UL
CY_CFG_SYSCLK_ECO_DRIVE_LEVEL 300UL

$if (!defined(CY DEVICE SECURE))
__ STATIC_INLINE void Cy SysClk Ecolnit()

{void)Cy_GPIO_Pin FastInit (GPIO0_PRT21, 2, CY_GPIO_DM_ANALOG, (UL, HSIOM SEL_GPIO);:
{void)Cy GPIO Pin FastInit(GBIO PRT21, 3, CY GPIO DM ANALOG, OUL, HSIOM SEL GPIO);:

if (CY_SYSCLE BAD PLRAM == Cy SysClk FcoConfigure (C¥_CFG_SYSCLK ECO FREQ, SUL, 150UL, 300UL))

{
cycig_Clock3tartupError(CY CFG_SYSCLK ECO_ERROR);

if (CY_SYSCLK TIMEOUT == Cy_SysClk EcoEnable (3000UL))
{

cycig_Clock3tartupError(CY CFG_SYSCLK ECO_ERROR);
1

#endif //(!defined(CY_DEVICE SECURE))

Figure 13

Code preview
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3.2 WCO configuration

3.2.1 Overview

The WCO is disabled by default. Accordingly, WCO cannot be used unless it is enabled. Figure 14 shows how to
configure the registers for enabling the WCO.

To disable the WCO, write ‘0’ to the WCO_EN bit of the BACKUP_CTL register.

Define Variables TIMEOUT Define variable to count timeout
Configure TIMEOUT Value Configure the initial value of TIMEOUT
Write 1" to the WCO_EN bit Write "1" to the WCO_EN bit. And make WCO available.

Check the state
of WCO_OK and the state of
TIMEOUT ?

Subtract TIMEOUT value

Yes
Check whether the processing exited the loop at TMEOUT

(4)

(_End(success) ) (_End(Timeout) )

Figure 14 Enabling the WCO

You can enable the WCO in the System tab of the Device Configurator. ModusToolbox™ software automatically
generates the corresponding code.

XMCT200D-E272K8384
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[ cLe Hes g s | | [ — T s Output & | @ P211)analog (CYBSP_WCO_OUT) [USED]
[ CLK HFé s
@ crEr o e gl e
e T
B e Ty
[ CLK PER etk [ m—
& cusiow
~ Input Do
@ eco
0O emix
[ noo
=l
B MO

| 20 wco — 8
v i ) _—

[ CLK BAK

[ cxar

@ CLETMER
[ ECO prescater
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Figure 15 WCO Configuration
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This code is auto generated after configuration in the Device Configurator.

tinclude "cy gpio.h"
finclude "cy sysclk.h"

fdefine CY CFG_SYSCLE_WCO_ENABLED 1

#d=fins CY_CFG_SYSCLE_WCO_IN PRT GPIO_PRT21

#define CY CFG_SYSCLE WCO IN PIN 0U

#define CY CFG_SYSCLE WCO OUT PRT GPIO PRT21

fdefine CY CFG_SYSCLE WCO _OUT PIN 1U

fdefine CY CFG_SYSCLE WCO_BYPASS CY SYSCLE_WCO NOT SYPASSED

$if ((!CY_CPU_CORTEX M4) || (!defined(CY_DEVICE_SECURE)))

__STATIC INLINE void Cy SysClk WeoInit()

{
(void)Cy GPIO _Pin FastInit (GPIO_PRT21, 0U, 0x00U, 0x00U, HSIOM SEL GPIO);
(void)Cy GPIC Pin FastInit (GPIO PRT21, 1U, 0x00U, 0x00U, HSIOM SEL GPIO);
1f (CY_SYSCLE SUCCESS != Cy SysClk WcoEnable (1000000UL))
{

cycfg ClockStartupError (CY_CFG_SYSCLE_WCO_ERROR) ;

}

}

fendif //((!CY_CPU_CORTEX M4) || (!defined(CY DEVICE_ SECURE)))
Figure 16 Code preview
3.3 Setting the IMO

The IMO is enabled by default so that all functions operate properly. The IMO will automatically be disabled
during DeepSleep, Hibernate, and XRES modes. Therefore, it is not required to set IMO explicitly.

3.4 Setting ILOO/ILO1

ILOO and ILO1 are enabled by default.
Note: ILOO is used as the operating clock of the watchdog timer (WDT). Therefore, if ILOO is disabled, you

should disable the WDT. To disable ILOO, write ‘0b01’ to the WDT_LOCK bit of the WDT_CTL
register, and then write ‘0b00’ to the ENABLE bit of the CLK_ILOO_CONFIG register.

Application note 17 002-34253 Rev. *C
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4 FLL and PLL configuration

This section shows the configuration of FLL and PLL in the clock system.
4.1 Setting the FLL

4.1.1 Overview

The FLL must be configured before it is used. The FLL has a current-controlled oscillator (CCO); the output
frequency of this CCO is controlled by adjusting the trim of the CCO.

4.1.2 Use case
Input clock frequency 16 MHz
Output clock frequency 100 MHz

You can configure these parameters in the System tab of the Device Configurator; based on these,
ModusToolbox™ software automatically generates the corresponding code.

1. Inthe Device Configurator, select PATH_MUXO.
2. Onthe PATH_MUX Parameters pane, select ECO (16 MHz) as the source clock.

aggr

Figure 17 Setting ECO (16 MHz) as the source clock
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Select FLL, and in the FLL - Parameters pane, under General, enter the Desired Frequency (MHz) as 100.000 to

set the frequency as 100 MHz.
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Figure 18

4.1.3

Setting output clock frequency as 100.000 MHz

Code preview

Code Preview

Enter search text...

/* NOTE: This is a preview only.

It combines slements of the

* cycfg_system.c and cycfg_system.h files located in the folder
* ¢:/Users/gianamy/Desktop/mtw/Blinky_LED Prototype/libs/TARGET CTVYIT-B-H-8M-320-CPU/CCMEONENT_BSP_DESIGN MODUS/GensratedSource.

*f
finclude "cy_sysclk.h"
$if defined (CY_USING HAL)
finclude "cyhal hwmgr.h"
fendif //defined (CY_USING_HAL)
fdefine CY_CFG_SYSCLE_CLEPATHO_ENABLED 1
fdefine CY_CFG_SYSCLE_CLEPATHO_SOURCE_NUM 1UL
$if defined (CY USING HAL)
{
.type = CYHAL RSC CLEPATH,
.block num = 0U,
.channel num = 0U,

bi
fendif //defined (CY USING HAL)

__STATIC INLINE void Cy SysClk ClkPathOInit()
{

}

void init_cycfg system(void)
{

$if defined (CY USING HAL)

fendif //defined (CY USING HAL)
}

cyhal hwmgr_ reserve (&srss_0_clock 0 pathmux 0 ob]);

fdefine CY_CFG_SYSCLE_CLEPATHO_SCURCE CY_SYSCLK CLRPATH_IN_ECO

const cyhal resource_inst_t srss_( clock 0 pathmux 0 _obj =

Cy SysClk ClkPath3etSource (0U, CY CFG SYSCLE CLEPATHO SOURCE);

Figure 19 Code preview
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4.2 Setting the PLL

4.2.1 Overview
You must configure the PLL before using it.

You can configure these parameters in the System tab of the Device Configurator; based on these,
ModusToolbox™ software automatically generates the corresponding code.

4.2.2 Use case

Parameter Value

Input clock frequency 8.000 MHz

Output clock frequency 350.000 MHz (PLL400 #0)
250 MHz (PLL400 #1)
200.000 MHz (PLL200 #0)
100.000 MHz (PLL200 #1)

First, select the source clock for PLL400M#0/PLL400M#1/PLL200M#0/PLL200M#1 in
PATH_MUX1/PATH_MUX2/PATH_MUX3/PATH_MUX4.

PATH MUX1 - Parameters

Enter filter text... g B

Mame Value
v Peripheral Documentation

(2) Configuration Help Open Clock Path Source Documentation

v (General

(@ Source Clock
(?) Source Frequency

Figure 20 Setting ‘IMO’ in ‘Parameters’
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Configure the corresponding desired frequency as follows:

infineon
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Figure 21 Configuring output frequency in ‘Parameters
r
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Figure 22

Application note
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4.2.3 Code preview

infineon

#include "cy_sysclk.h”

#define CY_CFG_SYSCLK PLL2_ENABLED 1

$define CY CFG_SYSCLK PLL2 FEEDBACK DIV 50

$define CY_CFG_SYSCLK PLL2_REFERENCE DIV 1

#define CY_CFG_SYSCLK_PLL2_QOUTEUT_DIV 2

$define CY CFG_SYSCLK PLLZ LF MODE false

$define CY_CFG_SYSCLK PLL2_OUTPUI_MODE CY_SYSCLK FLLPLL_OUTFUT_AUTO
#define CY_CFG_SYSCLK_PLL2_OUTPUT_FREQ 200000000

#if (!defined(CY_DEVICE_SECURE))
static const cy_stc_pll _manual config t sras_0_clock_0_pll_0_pllConfig =
{
.feedbackDiv = 50,
referenceliv = 1,
.outputhiv = 2,
.1fMode = false,
.outputMode = CY_SYSCLE FLLPLL OUTFUT_AUIO,
i
$¢endif //(!defined(CY_DEVICE_SECURE) )

_ STATIC INLINE wvoid Cy_SysClk_Pl12Init()

{
Cy_SysClk_PllDisable (SRSS_PLL_200M 0_PATH NUM);

{
cycfg_ClockStartupError (CY_CFG_SYSCLE PLL_ERROR) ;
if (CY_SYSCLK _SUCCESS != Cy_SysClk_PllEnable (SRSS_PLL_200M 0 PATH NUM, l0000u))

cycfg_ClockStartupError (CY_CFG_SYSCLE_PLL_ERROR) ;

if (CY_SYSCLK SUCCESS != Cy SysClk PllManualConfigure (SRSS_PLL_200M_0_PATH NUM, ssrss O_clock 0_pll 0_pllConfig))

Figure 23 Code preview for PLL200M#0 configuration

#include "cy_sysclk.h™

#define CY_CFG_SYSCLK_PLL3_ENABLED 1
#define CY_CFG_SYSCLK_PLL3_FEEDBACK DIV 25

#define CY_CFG_SYSCLK_PLL3_REFERENCE_DIV 1

#define CY_CFG_SYSCLK_PLL3_QUTEUT_DIV 2

#define CY_CFG_SYSCLE_PLL3_LF_MODE false

gdefine CY_CFG_SYSCLK_PLL3_QUTPFUT_MODE CY SYSCLE FLLPLL OUTPUT_AUTO

#¢define CY_CFG_SYSCLE FLL3 OUTFUT_FREQ 100000000

#if (!defined(CY_DEVICE_SECURE))
static const cy stc_pll manual config t sras_0_clock 0_pll 1 pllConfig =
{
.feedbackDiv = 25,
.referenceliv = 1,
LoutputDiv = 2,
.1fMode = false,
.outputMode = CY_ S5YS5SCLE FLLFLL OUTFUT_AUTO,
1i
g#endif //(!'defined(CY_DEVICE_SECUEE) )

_ STATIC_INLINE woid Cy_SysClk Fll3Init()

{
Cy_SysClk_PllDisable (SRS5_PLL 200M 1 PATH NUM);
if (CY_S¥SCLE_SUCCESS !'= Cy_SysClk PllManualConfigure (SR55S_PLL_200M_1 PATH NUM, &srss_0_clock 0_pll 1 pllConfig))
{
cycfg_ClockStartupError (CY_CFG_SYSCLE_PLL ERRCR);
}
if (CY_S¥SCLE_SUCCESS !'= Cy SysClk _FllEnable(SRSS_PLL 200M 1 PATH NUM, 10000u))
{
cycfg_ClockStartupError (CY_CFG_SYSCLE_PLL _ERRCR);
}
}

Figure 24 Code preview for PLL200M#1 configuration
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#include "cy_sysclk.h”

#define
#define
#define
#define
#define
#define
#define
#define
¢#define
#define

CY_CFG_SYSCLK PLLO_ENWABLED 1

CY_CFG_SYSCLK PLLO_FEEDBACK DIV 87
CY_CFG_SYSCLK_PLLO_REFERENCE_DIV 1
CY_CFG_SYSCLK_PLLO_OUTEUT_DIV 2

CY_CFG_SYSCLK PLLO_FRAC DIV 2333803

CY_CFG_SYSCLK PLLO_FRAC DITHER EN false

CY_CFG_SYSCLK PLLO_FRAC_EN true

CY_CFG_SYSCLK_PLLO_LF MODE false
CY_CFG_SYSCLK_PLLO_OUTEUT_MODE CY_SYSCLK_FLLPLL_OUTPUT_AUTO

CY_CFG_SYSCLK PLLO_OUTEUT_FREQ 350000000

static const cy_stc pll manual config t sras_0_clock 0 _pll4d0m 0_pllConfig =

{
.feedbackDiv = 87,
.referenceliv = 1,
outputDiv = 2,
.1fMode = false,
.outputMode = CY¥_SYSCLE FLLFLL OUTFUT_AUTIOQ,
.fracDiv = 8388&08,
.fracDitherEn = false,
.fracEn = trus,
b
_ STATIC INLINE woid Cy_SysClk _PFll0Init()
{
Cy_SysClk_PllDisable (SR35_PLL 400M 0_PATH NUM);
if (CY_SYSCLK SUCCESS !'= Cy_SysClk_PllManualConfigure (SRSS_PLL 400M_0_PATH NUM, ssrss_O_clock_0_pll400m 0_pllConfig))
{
cycfg ClockStartupError (CY CFG SYSCLE PLL ERROR);
}
if (CY_SYSCLK SUCCESS '= Cy_SysClk_PllEnable(SRSS_PLL_400M 0O_PATH NUM, 10000u))
{
cycfg ClockStartupError (CY_CFG_SYSCLK PLL ERRCR);
}
i
Figure 25 Code preview for PLL4A00M#0 configuration

#include "cy sysclk.h"

gdefine
#define
#define
#define
#define
#define
#define
#define
#define
#define

CY_CFG_SYSCLE_PLL1_ENABLED 1
CY_CFG_SYSCLK_PLL1_FEEDBACK DIV &2
CY_CFG_SYSCLK_PLL1_REFERENCE_DIV 1

CY_CFG_SYSCLK_PLL1 OUTEUT_DIV 2

CY_CFG_SYSCLE_PLL1_FRAC_DIV 8338603
CY_CFG_SYSCLK_PLL1_FRAC DITHER EN false
CY_CFG_SYSCLK PLL1 FRALC EN true

CY_CFG_SYSCLEK_PLL1_LF_MODE false
CY_CFG_SYSCLK_PLL1_OUTBUT_MODE CY_SYSCLK_FLLPLL_OUTPUI_ZUTO
CY_CFG_SYSCLE_PLL1_OUTEUT_FREQ 250000000

static const cy_stc_pll manual config t srss_0_clock 0_pll40dlim 1 plld:

{

.LeedbackDiv
.referenceliv =
outputDiv = 2,
. LfMode false,

.cutputMode CY_SYSCLE FLLPLL OUTPUT_AUTC,
.fracDiv = 28383608,

.fracDitherEn false,

.fracEn true,

62,
L

IH

_ STATIC_INLINE woid Cy_SysClk_FlllInit()

onfig =

{
Cy_SysClk PllDisable (SRSS_PLL 400M 1 PATH NUM):
if (CY_SYSCLK_SUCCESS != Cy_SysClk _PllManualConfigure (SRSS_PLL 400M 1 PATH NUM, ssrss_0_clock 0 pll400m 1 pllConfig))
{
cycfyg_ClockStartupError (CY_CFG_SYSCLE_PLL_ERROR) ;
}
if (CY_SYSCLE SUCCESS !'= Cy_SysClk_P11Enable (SRSS_PLL_400M 1 PATH NUM, 10000u))
{
cycfg_ClockStartupError (CY_CFG SYSCLE PLL_ERRCOR) ;
}
}
Figure 26 Code preview for PLL400M#1 configuration
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5 Internal clock configuration

5.1 Configuring CLK_PATHXx

CLK_PATHx is used as the input source for root clocks CLK_HFx. CLK_PATHx can select all clock resources
including the FLL and PLL using DSI_MUX and PATH_MUX. CLK_PATHS5 cannot select the FLL and PLL, but other
clock resources can be selected.

Figure 27 shows the generation diagram for CLK_PATHx.
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Figure 27 Generating CLK_PATHx
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You can configure CLK_PATHXx in the System tab of the Device Configurator. ModusToolbox™ software
automatically generates the corresponding code.
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Figure 28 CLK_PATHXx configuration

5.1.1 Code preview

finclude "cy_sysclk.h"

$if defined (CY_USING_HAL)
f#include "cyhal hwmgr.h"

fendif //defined (CY_USING_HAL)

fdefine CY_CFG_SYSCLK_CLEPATHO_ENABLED 1
#define CY CFG_SYSCLK_CLEPATH)_SOURCE CY_SYSCLK_CLKPATH_IN_ECO
tdefine CY CFG_SYSCLK_CLKPATH(O_SOURCE_NUM 1UL
$if defined (CY_USING_HAL)
const cyhal_resource_inst_t srss_0_clock_0_pathmux 0_obj =
{
-type = CYHAL RSC_CLEPATH,
.block_num = 0U,
.channel num = 0U,
H

fendif //defined (CY_USING_ HAL)

__STATIC_INLINE void Cy SysClk_ClkPathOInit()
{
Cy_SysClk_ClkPathSetSource (0U, CY_CFG_SYSCLK_CLKPATHO_ SOURCE) ;

}

void init_cycfg_system(void)
{
$if defined (CY_USING_HAL)

cyhal hwmgr_reserve (&srss_D_clock_O_pathmux_O_obj )i
fendif //defined (CY_USING HAL)
}

Figure 29 Code preview for CLK_PATHXx configuration
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5.2 Configuring CLK_HFx

CLK_HFx (x=0,1,2,3,4,5,6,7) can be selected from any CLK_PATHy (y=0,1,2,3,4,5). A predivider is available to
divide the selected CLK_PATHx. CLK_HFO is always enabled because it is the source clock for the CPU cores.
CLK_HFx can be disabled.

To enable CLK_HFx, write ‘1’ to the ENABLE bit of each CLK_ROOT_SELECT register. To disable CLK_HFx, write
‘0’ to the ENABLE bit of each CLK_ROOT_SELECT register.

The ROOT_DIV bit of the CLK_ROOT register sets the predivider values from the options: No division, divide by
2,by 4, and by 8.

Figure 30 shows the details of ROOT_MUX and the predivider.

CLK_PATHO——
CLK_PATH1
CLK_PATHZ —— Bradivider | CLK_HFO / CLK_HF1/ CLK_HF2 / CLK_HF3/
CLK PATH3 — | CLK_HF4 / CLK_HF5 / CLK_HF6 / CLK_HF7
CLK_PATH4 —— | \
ROOT_DIV

CLK_PATH5 ——— ,\

ROOT_MUX

Figure 30 ROOT_MUX and predivider

You can configure CLK_HFx in the System tab of the Device Configurator. ModusToolbox™ software
automatically generates the corresponding code.
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ILoo
Lot

v

CLK_HFO - Parameters  Code Preview

Figure 31 CLK_HFx configuration
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5.2.1 Code preview

$define
#define
#define
#define
gdefine
#define

#include “cy_sysclk.h™

CY CFG_SYSCLE CLEHFO ENABLED 1

CY CFG_SYSCLK CLKHFO0 DIVIDER CY SYSCLE CLKHF NO DIVIDE
CY_CFG_SYSCLK_CLKHFO OUL

CY_CFG_SYSCLE_CLEHFO FREQ MHZ 200UL

CY CFG_SYSCLE CLEHFO CLEFATH CY 3YSCLE CLEHF TN CLEFATH3
CY_CFG_SYSCLE CLEHFO CLEFATH NUM 3UL

__STATIC INLINE woid Cy_S¥sClk ClEHEOInit()

{
Cy_S5¥sClk _ClkHfS3et3ource (0U, CY_CFG_S5Y3CLE _CLEHF0_ CLEEFATH) ;
Cy SysClk ClkHESetDivider (00U, CY SYSCLE CLEHF WO DIVILE) ;
Cy_S3¥wsClk ClkHfDirect5el (CY_CFG_SYSCLE CLEHFO, false):
1
Figure 32 Code preview for CLK_HFx configuration
5.3 Configuring CLK_LF

CLK_LF can be selected from one of the possible sources: WCO, ILOO, ILO1, and ECO_Prescaler. CLK_LF cannot
be set when the WDT_LOCK bit in the WDT_CTL register is disabled because CLK_LF can select ILOO that is input

clock for the WDT.

Figure 33 shows the details of LFCLK_SEL that CLK_LF is configured.

ILOO
ILO1
wcCo
ECO_Rrescaler

\

LFCLK_SEL

CLK_LF

Figure 33 LFCLK_SEL

Table 1 shows the required registers for CLK_LF. See the XMC7000 MCU family architecture reference manual

for more details.

Table 1 Configuring of CLK_LF
Register name Bit name Value Selected item
CLK_SELECT LFCLK_SEL[2:0] 0 ILOO

1 WCO

5 ILO1

6 ECO_Prescaler

Other Reserved. Do not use.
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5.4 Configuring CLK_FAST_0/CLK_FAST_1

CLK_FAST_0 and CLK_FAST_1 are generated by dividing CLK_HF1 by (x+1). When configuring CLK_FAST_0 and
CLK_FAST_1, configure a value (x =0..255) divided by the FRAC_DIV bit and INT_DIV bit of the
CPUSS_FAST_0_CLOCK_CTL register and CPUSS_FAST_1_CLOCK_CTL register.

5.5 Configuring CLK_MEM

CLK_MEM is generated by dividing CLK_HFO; its frequency is configured by the value obtained by dividing
CLK_HFO by (x+1). When configuring CLK_MEM, configure a value (x = 0..255) divided by the INT_DIV bit of the
CPUSS_MEM_CLOCK_CTL register.

5.6 Configuring CLK_PERI

CLK_PERI is the clock input to the peripheral clock divider and CLK_GR. CLK_PERI is generated by dividing
CLK_HFO; its frequency is configured by the value obtained by dividing CLK_HFO0 by (x+1). When configuring
CLK_PERI, configure a value (x = 0..255) divided by the INT_DIV bit of the CPUSS_PERI_CLOCK_CTL register.

5.7 Configuring CLK_SLOW

CLK_SLOW is generated by dividing CLK_MEM; its frequency is configured by the value obtained by dividing
CLK_MEM by (x+1). After configuring CLK_MEM, configure a value divided (x = 0..255) by the INT_DIV bit of the
CPUSS_SLOW_CLOCK_CTL register.

5.8 Configuring CLK_GR

The clock source of CLK_GP is CLK_PERI in Group 3,4, 8, and CLK_HF2 in Group 5, 6, and 9. Groups 3,4, and 8
are clocks divided by CLK_PERI. To generate CLK_GR3, CLK_GR4, and CLK_GRS, write the division value (from 1
to 255) to divide the INT8_DIV bit of the CPUSS_PERI_GRx_CLOCK_CTL register.

5.9 Configuring PCLK

PCLK is a clock that activates each peripheral function. Peripheral Clock Dividers have a function to divide
CLK_PERI and generate a clock to be supplied to each peripheral function. For assignment of the peripheral
clocks, see the “Peripheral Clocks” section in the datasheet.

Figure 34 shows the flow to set peripheral clock dividers. See the XMC7000 MCU family architecture reference
manual for more details.

Application note 28 002-34253 Rev. *C
2023-11-08



Clock configuration setup in XMC7000 MCU family

infineon

Internal clock configuration

PERI_DIV_CMD.DISABLE=1

v

PERI_CLOCK_CTL.DIV_SEL=X_1
(X_1=0..255)

v

PERI_CLOCK_CTL.TYPE_SEL=X_2
(X2=0,1,2,3)

Select “Clock Divider”

“Clock Divider 8.0”

PERI_DIV_8_CTL.INT8_DIV=X_3
(X_3=0..255)

v

PERI_DIV_8_CTL.EN=1

“Clock Divider 16.0”

PERI_DIV_16_CTL.INT16_DIV=X_4
(X_4=0..65535)

v

PERI_DIV_16_CTL.EN=1

“Clock Divider 24.5”

PERI_DIV_24_5_CTL.FRAC5_DIV=X_5
(X_5=0..31)

v

PERI_DIV_24_5_CTL.INT24_DIV=X_6
(X_6=0..16777215)

PERI_DIV_24_5_CTL.EN=1

)
PERI_DIV_CMD.DIV_SEL=X_7
(X_7=0..255)

L

PERI_DIV_CMD.TYPE_SEL=X_8
(X_8=0,1,2,3)

v

PERI_DIV_CMD.ENABLE=1

End

Disable the Peripheral Clock Divider.

Select DIV to use.

Select TYPE to use.

Select the Clock Divider to use.

Configure the number of divisions using
"Clock Divider 8.0"

Enable "Clock Divider 8.0"

Configure the number of divisions using
"Clock Divider 16.0"

Enable "Clock Divider 16.0"
Configure the number of fractional divisions

using "Clock Divider 24.5"

Configure the number of integer divisions
using "Clock Divider 24.5"

Enable "Clock Divider 24.5"

Configure to use the Configured DIV

Configure to use the Configured SEL

Enable the Peripheral Clock Divider.

Note: If DIV_SEL is "63" and TYPE_SEL is "3" (default/reset value), no divider is specified and no clock signal(s) are generated.

Figure 34
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5.9.1 PCLK configuration example

5.9.1.1 Use case

Parameter Value

Input clock frequency 80 MHz

Output clock frequency 2 MHz

Divider type Clock divider 16.0

Used divider Clock divider 16.0#0

Peripheral clock output number 31 (TCPWMO, Group#0, Counter#0)

Define PCLK_TCPWMx_CLOCKSx_COUNTER,
Define TCPWM_PERI_CLK_DIVIDER_NO_COUNTER

L

(l) Set Input/Output Frequency and Divide Number Divide Number = Input Freg/Output Freq
2 . - . Clock Divider 16.0#0 assign to
( ) Assign divider to peripheral TCPWMO Group#0 Channel#0
(3) Configure the Clock Divider 16.0#0
(4) Enable Clock Divider 16.040
End

Figure 35 Example procedure for setting PCLK
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5.9.1.2 Configuration

You can configure these parameters in the Peripheral-Clocks tab of the Device Configurator; based on these,
ModusToolbox™ software automatically generates the corresponding code.

In the Device Configurator, select the System tab.

2. Select FLL, and in the FLL - Parameters pane, under General, enter the Desired Frequency (MHz) as
80.000 to set the frequency as 80 MHz.

Select CLK_HFO0 and select CLK_PATHO in Source Clock
4. Select CLK_PERI, under General, enter ‘1’ in Divider
In Peripheral-Clocks tab, set the parameters as follows:

XMCT7200D-E272K8384 8 bit Divider 0 (TCPWMO) - Parameters F X
Peripherals ~ Pins  Analog-Routing System Peripheral-Clocks  4DNP L | coi v oot (L=
Enter filter text... Y, |'\f =] Bl I Name Value
Resource Mame(s) Personality = v Overview
~  Peri Clock Group 0 [©)] Configuration Help_Open Peripherals Clock Dividers Documentation
v 8b v General
B bit Divider 0 [TCPWMO FF‘Phera‘ Clo (2) Source Clack (%) CLK_PERI (80 MHz + 2.4%)

L1 &bit Drader 1 pen_0_group_ 0 div_8_1

R Divider |16
[ 2 bit Divider 2 peri_0_grou

Frequency ) 5MHz £ 24%

[ & bit Divider 3 peri_0_group_0_div_8_3 (7) Start on Reset
“ 16 bit -
[] 16 bit Divider 0 | peri_0_group_0_div_16.0 ‘\'D Peripherals & | @ TCPWMID] Group[0] 16-bit Counter 0 clock [USED]

[] 16 bit Divider 1 |peri_0_group_0_div_16_1
[ 16 bit Divider 2 peri_0_group_0_div_16_2
W 245bit
[] 24.5 bit Divider 0 |peri_0_group_0_div_24 5
v Peri Clock Group 1 |Enterf|\te|‘t5=<t.”
v Bbit

[ 2 bit Divider 0 peri_0_group_1_di
[ 8 bit Divider 1 peri_0_group_1_di
[] 2 bit Divider 2 peri_0_group_1_di

E Select signalis) - Device Cenfigurator 4.10 x

Select any signal(s) to connect to ‘Peripherals’,

O . Debug clock_trace_in [ENABLED] ~
[0 @ Smart 1/0 12 clack
[0 @ Smart 1/0 13 clock
[0 @ smart 1/0 14 clock
O @ Smart 170 15 clock

L0 17 clock
@ TCPWMIO] Group[0] 16-bit Counter 0 clock [USED] I
[0 Group[0] T6-bit Counter T clock

O @ TcPwmio] Group[0] 16-bit Counter 2 clock

[ & bit Divider 3 peri_0_group_1_di

[ & bit Divider 4 peri_0_group_1_di

[] 8 bit Divider 5 peri_0_group_1_di
[ 8 bit Divider & peri_0_group_1_di
[] 2 bit Divider 7 peri_0_group_1_di

O @ mcpwmio] Group[1] 16-bit Counter 0 clock ~
[ & bit Divider & peri_0_group_1_di
[ & bit Divider 9 peri_0_group_1_di Cancel

[] 8 bit Divider 10 |peri_0_group_1_di
[ 8 bit Divider 11 peri_0_group_1_di

[ # bit Divider 12 peri_0_group_1_div.
[ 2 bit Divider 13 peri_0_group_1_div_8_13

< L4 & bit Divider 0 (TCPWMO) - Parameters Code Preview
Figure 36 Setting parameters for PCLK configuration
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5.9.2 Code preview

S* NOTE: This is a preview only. It combines elements of the
* cycfg _clocks.c and cycfg_clocks.h files located in the folder
% C:/P5VE/bsp _csp/source/bsps/catlc/KIT_XMCT2 EVE/config/GeneratedSource.
Ky

#include "cy_sysclk.h"
#1f defined (CY _USING HAL)
¢include "cyhal hwmgr.h"
gdefine TCPFWMO_HW CYHRL CLOCE BLOCE PERIPHERALO SBIT
#endif //defined (CY_USING_HAL)
#if !'defined (CY_USING_HAL)
fdefine TCPWMO_HW CY SYSCLE DIV &8 BIT
#endif //!defined (CY_USING_HAL)
#define TCPWMO_NUM 0T
#¢define TCPWMO GRP_NUM (0U << PERI_PCLE GR_NUM Pos)

#if defined (CY_USING HAL)
const cyhal_ resource_inst_t TCEFWMO_ob]j =

{
.type = CYHAL R5SC CLOCE,
.block_num = TCEWMO_HW,
.channel num = TCEWMO_NUM,
bi

#endif //defined (CY_USING_HAL)

void init_cyecfg clocks(void)

{
Cy_SysClk_PeriPclkDisableDivider({en_clk dst_t)TCPWMO_GRF NUM, CY SYSCLE DIV &
Cy_SysClk_PeriPclkSetDivider(({en_clk_dst t)TCFWMO_GRF_NUM, CY_ SYSCLE DIV & BIT
Cy_SyaClk_PeriPclkEnableDivider(({en_clk dst_t)TCPFWM0_GRP_NUM, CY SYSCLE DIV &

}

void reserve_cycig_clocks (void)
{
#if defined (CY_USING HAL)
cyhal hwmgr reserve (sTCEWMO_obj):
#endif //defined (CY_USING_HAL)
}

_BIT, 0U);
, U, 15U);
BIT, OU):

Figure 37 Code preview for PCLK configuration
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5.10 Configuring the ECO Prescaler

5.10.1 Overview

The ECO_Prescaler divides the ECO and creates a clock that can be used with CLK_LF. The division function has
a 10-bit integer divider and an 8-bit fractional divider.

Figure 38 shows the steps to enable ECO_Prescaler. For details on the ECO_Prescaler, see XMC7000 MCU family
architecture reference manual.

Define ECO Prescaler Target Frequency

Set ECO Prescaler Target

\L Frequency
Configure 8-bit fractional value Configure 8-bit fractional value
(]_) Configure 10-bit integer value Configure 10-bit integer value
(2) ECO Prescaler enabled. ECO Prescaler enabled.

Wait until ECO Prescaler is available ? Wait until ECO Prescaler is available.

Note: Do not change the ECO_FRAC_DIV and ECO_INT_DIV settings when ECO_DIV_ENABLE =1.

Figure 38 Enabling the ECO_Prescaler

Figure 39 shows the steps to disable the ECO_Prescalar. For details on the ECO_Prescaler, see XMC7000 MCU
family architecture reference manual.

(4) ECO Prescaler disabled. ECO Prescaler disabled.

(5) Wait until ECO Prescaler is unAvailable ?

Wait until ECO Prescaler is unavailable.

Yes

End

Figure 39 Disabling the ECO_Prescaler
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6 Supplementary information

6.1 Input clocks in peripheral functions
You can view the clock inputs for each peripheral function in the System tab of the Device Configurator.

For detailed values of PCLK, see the “Peripheral Clocks” section of the datasheet.

— T KA
—— L
B = ' . o=
LS —
... ausr
Figure 40 Clock inputs
6.2 Clock calibration counter function

6.2.1 Overview

The clock calibration counter has two counters that can be used to compare the frequency of two clock
sources. All clock sources are available as a source for these two clocks.

1. Calibration Counterl counts clock pulses from Calibration Clock1 (the high-accuracy clock used as the
reference clock). Counterl counts in decreasing order.

2. Calibration Counter2 counts clock pulses from Calibration Clock2 (measurement clock). This counter counts
inincreasing order.

3. When Calibration Counterl reaches 0, Calibration Counter2 stops counting, and its value can be read.
4. The frequency of Calibration Counter2 can be obtained by using the value and the following equation:

CalibrationClock2 = Counterzvalue X CalibrationClock1

Counterlvalue

Figure 41 shows an example of the clock calibration counter function when ILO0 and ECO are used. ILO0 and
ECO must be enabled. See ILO0 and ECO for 3.4 Setting ILO0/ILO1 and 3.1 ECO.
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Configure ECO and ILOO

|

Set ECOto Conuter 1

|

Set ILOO to Counter 2

Set Count value and Start Counter

Calibration Counter Done Counter operation

GetILO Frequency

End

Check completion of Clock Calibration

Figure 41 Example of clock calibration counter with ILO0 and ECO
6.2.2 Use case
Parameter Value

Measurement clock

ILOO clock frequency 32.768 kHz

Reference clock

ECO clock frequency 16 MHz

Reference clock count value

40000ul

6.2.3

Configuration

Table 2 lists the parameters and Table 3 lists the functions of the configuration part in ModusToolbox™ CAT1
Peripheral Driver Library for Clock Calibration Counter with ILO0 and ECO settings.

Table 2 Configuration parameters for Clock calibration counter with ILO0 and ECO

Parameters Description Value

ILO 0 Define the ILO_0 configuration Oul
parameter

ILo_1 Define the ILO_1 configuration 1ul
parameter

ILONo Define the measurement clock ILO_0

clockMeasuredInfo[].name Measurement clock

CY_SYSCLK_MEAS_CLK_ILOO
=1ul

clockMeasuredInfo[] .measuredFreq | Store the measurement clock

frequency
counterl Reference clock count value 40000ul
CLK_FREQ ECO ECO clock frequency 16000000ul (16 MHz)
Application note 35 002-34253 Rev. *C
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Table 3 Functions for clock calibration counter with ILO0 and ECO
Functions Description Value
GetILOClockFreq() Get the ILO 0 Frequency -
Cy_SysClk_StartClk Set and start calibration [Set the counter]
MeasurementCounters Clk1: Reference clock clkl=CY_SYSCLK_MEAS_CLK_ECO =
(clkl, countl, clk2)
0x101ul

Countl: Measurement period countl = counterl

Clk2: Measurement clock clk2 = clockMeasuredInfo[].name
Cy_SysClk_ClkMeasurement Check if counter measurement is -
CountersDone () done
Cy SysClk ClkMeasurement Get the measurement clock
CountersGettreq frequency

(MesauredFreq, refClkFreq)
MesauredFreq: Stored measurement | MesauredFreq =

clock frequency clockMeasuredInfo[].measuredFreq
refClkFreq: Reference clock refClkFreq = CLK_FREQ_ECO
frequency

6.2.3.1 Sample code for initial configuration of clock calibration counter with

ILOO and ECO

The following is the sample code:

/* Scenario: ILO frequency may be drifting. Measure the ILO frequency
using

the clock measurement counters, with the IMO as the
reference. */

#define ECO FREQ 16000000UL  /* 16 MHz ECO */
#define ILO NOMINAL 32768UL /* 32.768 kHz ILO */
/* Start the ILO clock measurement using the ECO */

(void)Cy SysClk StartClkMeasurementCounters(CY SYSCLK MEAS CLK ILO,
/* Counter 1 clock = ILO */

0x7FUL,
128 */

/* Counter 1 period

CY SYSCLK_MEAS CLK_ECO) ;
/* Counter 2 clock = IMO */

/* Wait for counter 1 to reach 0 */
while (!Cy SysClk ClkMeasurementCountersDone ()) {}
/* Measure clock 1 with the ECO clock cycles (counter 2) */

uint32 t measuredFreq = Cy SysClk ClkMeasurementCountersGetFreq(false,
ECO_FREQ) ;

if (measuredFreq != ILO NOMINAL)
{

/* Take appropriate action such as trimming the ILO or changing the
LFCLK source */

}
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CSV diagram and relationship of monitored clock and reference clock

Figure 42 shows the clock diagram with monitored clock and reference clock for CSV. Table 4 shows the
relationship between monitored clock and reference clock.

CLK_PATHO
. . Predivider
o A . FLL I g > (1/2/4/8) CLK_HFO
> BYPASS_MUX0 i
T g
3 PATH_MUX0 ROOT_MUX0
DSI_MUX0
CLK_PATHL vi
IMO = » > P(rf/g;‘;'/‘ig' j\— CLK_HF1
P\ || PLL400 ; .
> #0 BY ASS_MUX1 ROOT_MUX1
i g
EXT CLK R i PATH_MUX1
DSI_MUX1 Predivider
CLK_PATH2 > (1/2/4/8) i‘— CLK_HF2
— - . PLtaoo I i *ROOT MU
£Co » #1 BYPASS_MUX2 =
T g
; PATH_MUX2 Predivider
Dsl_Mux2 > W2/4/8) j\— CLK_HF3
CLK_PATH3 d
M | HPLLM ‘ ROOT_MUX3
> #0 YPASS_MUX3
1 f Predivider
; PATH_MUX3 > (1/2/4/8) j\— CLK_HF4
DSI_MUX3 .
CLK_PATH4 ROOT_MUX4
T
. #1 I -
» ‘ BYPASS_MUX4 ; Predivider CLK_HF5
; (1/2/4/8)
; PATH_MUX4 d
DSI_MuX4 ROOT_MUX5
N b
N CLK_PATHS o Predivider | » CLK HF6
» - (1/2/4/8) -
I} ! t
i PATH_MUX5
- DSI_MUXS ROOT_MUX6
Prescaler N
Predivider
> (1/2/4/8) ﬁ—» CLK_HF7
d
ROOT_MUX7
CLK_REF_HF o
e A >
ActiveDomain 8 F
_________________ | REEMUX
|
|
| N >
| CLK_ILOO L
[ N
T
|
| —>
! L %
» CLKLF
DeepSleep Domain
Hibernate Domain
CLK_BAK
g
CLK'SEL
LEGEND 1:
Relationship of Monitored Clock and Reference Clock
Active Domain DeepSleep Domain
. Reset .
Monitored Clock csv / . Monitored Clock csv Wakeup .
Fault Reporting Fault Reporting
Reference Clock Reference Clock
Figure 42 CSVdiagram
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Table 4 Monitored clock and reference clock

CSV components | Monitor clock | Reference clock | Notes

CSV_HFO0 CSV_HFO0 CLK_REF_HF CLK_REF_HF is selected from CLK_IMO, EXT_CLK, or
CLK_ECO.

CSV_HF1 CLK_HF1 CLK_REF_HF CLK_REF_HF is selected from CLK_IMO, EXT_CLK, or
CLK_ECO.

CSV_HF2 CLK_HF2 CLK_REF_HF CLK_REF_HF is selected from CLK_IMO, EXT_CLK, or
CLK_ECO.

CSV_HF3 CLK_HF3 CLK_REF_HF CLK_REF_HF is selected from CLK_IMO, EXT_CLK, or
CLK_ECO.

CSV_HF4 CLK_HF4 CLK_REF_HF CLK_REF_HF is selected from CLK_IMO, EXT_CLK, or
CLK_ECO.

CSV_HF5 CLK_HF5 CLK_REF_HF CLK_REF_HF is selected from CLK_IMO, EXT_CLK, or
CLK_ECO.

CSV_HF6 CLK_HF6 CLK_REF_HF CLK_REF_HF is selected from CLK_IMO, EXT_CLK, or
CLK_ECO.

CSV_HF7 CLK_HF7 CLK_REF_HF CLK_REF_HF is selected from CLK_IMO, EXT_CLK, or
CLK_ECO.

CSV_REF CLK_REF_HF |ILOO -

(CLK_ILOO)
CSV_ILO ILOO CLK_LF CLK_LF is selected from WCO, ILO1, or ECO Prescaler.
(CLK_ILOO)
CSV_LF CLK_LF ILOO -
(CLK_ILOO)
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Table5 Glossary

Terms Description

AUDIOSS Audio Subsystem. See the “Audio Subsystem” chapter of the XMC7000 MCU
family architecture reference manual for details.

CAN FD CAN FD is the CAN with Flexible Data rate, and CAN is the Controller Area
Network. See the “CAN FD Controller” chapter of the XMC7000 MCU family
architecture reference manual for details.

CLK_FAST_0 Fast lock. CLK_FAST is used for the CM7 and CPUSS Fast Infrastructure.

CLK_FAST_1 Fast clock. CLK_FAST is used for the CM7 and CPUSS Fast Infrastructure.

CLK_HF High-frequency clock. Both CLK_FAST and CLK_SLOW are derived from CLK_HF.
CLK_HF, CLK_FAST and CLK_SLOW are synchronous to each other.

CLK_GR Group clock. CLK_GR is the clock input to peripheral functions.

CLK_MEM Memory clock. CLK_MEM clocks the CPUSS fast infrastructure.

CLK_PERI Peripheral clock. CLK_PERI is the clock source for CLK_SLOW, CLK_GR and
peripheral clock divider.

CLK_SLOW Slow clock. CLK_FAST is used for the CM0+ and CPUSS slow Infrastructure.

Clock calibration counter | Clock calibration counter has a function to calibrate the clock using two clocks.

Ccsv Clock supervision

ECO External crystal oscillator

EXT_CLK External clock

FLL Frequency-locked loop

ILO Internal low-speed oscillator

IMO Internal main oscillator

Peripheral Clock Divider

Peripheral clock divider derives a clock for the use of each peripheral function.

PLL200

Phase-locked loop. This PLL is not implemented for SSCG and fractional
operation.

PLL400 Phase-locked Loop. This PLL is implemented for SSCG and fractional operation.

SARADC Successive approximation register analog-to-digital converter. See the “SAR
ADC” chapter of the XMC7000 MCU family architecture reference manual for
details.

SCB Serial communication block. See the “Serial Communication Block (SCB)”
chapter of the XMC7000 MCU family manual for details.

SDHC Secure Digital High-Capacity Host Controller. See the “SDHC Host Controller”
chapter of the XMC7000 MCU family architecture reference manual for details.

SMIF Serial Memory Interface. See the “Serial Memory Interface” chapter of the
XMC7000 MCU family architecture reference manual for details.

TCPWM Timer, counter, and pulse width modulator. See the “Timer, Counter, and PWM”
chapter of the XMC7000 MCU family architecture reference manual for details.

WCO Watch crystal oscillator
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Important notice

The information contained in this application note
is given as a hint for the implementation of the
product only and shallin no event be regarded as a
description or warranty of a certain functionality,
condition or quality of the product. Before
implementation of the product, the recipient of this
application note must verify any function and other
technical information given herein in the real
application.  Infineon  Technologies hereby
disclaims any and all warranties and liabilities of
any kind (including without limitation warranties of
non-infringement of intellectual property rights of
any third party) with respect to any and all
information given in this application note.

The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer’s technical departments
to evaluate the suitability of the product for the
intended application and the completeness of the
product information given in this document with
respect to such application.

Warnings

Due to technical requirements products may contain
dangerous substances. For information on the types
in question please contact your nearest Infineon
Technologies office.

Except as otherwise explicitly approved by Infineon
Technologies in a written document signed by
authorized representatives of Infineon Technologies,
Infineon Technologies’ products may not be used in
any applications where a failure of the product or any
consequences of the use thereof can reasonably be
expected to result in personal injury.
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