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1 Introduction

S32E2 and $3222 are 32-bit Arm"-based microcontrollers (MCUs). They target real-time applications that
require low latency and high performance, including applications for:

* Braking

» Hybrid and electric vehicles (HEVs/EVs)
» Safety

e Chassis

* Domain control

S32E2 builds on and expands NXP's HEV/EV portfolio that includes products such as MPC5744P, MPC5777C,
MPC5775B, and MPC5775E. S32E2 is an EV integration platform that supports applications such as:

* Electric traction motor control
* Hybrid Control Unit (HCU) control
* Advanced combustion engine management

Multiple clock sources are supported for clock generation:

* FIRC

» SIRC

« FXOSC

e PLLs

DFS modules

This application note is intended to provide the user guidance on how to configure clock settings for S3222/
E2. This document includes PLL, DFS, CGM and clock gating modules and introduces configuration with EB

Tresos@'@l, S32DS Config TOOIM, and the S32Z2E2 Clock Configurator. This document complements the
S3272/E2 Reference Manual®*'"M2 ang $3272/E2 Data Sheet™" B! Readers are advised to read through

“Clocking” chapter from S32Z2/E2 Reference Manual®*'"eM2] hefore diving further into this document. Table 1
shows the abbreviations used throughout the document.

Table 1. Acronyms and Abbreviations

Abbreviation Explanation

PLL Phase Locked Loop

DFS Digital Frequency Synthesizer

CGM Clock Generation Module

FIRC Fast Internal RC Oscillator

SIRC Slow Internal RC Oscillator

FXOSC Fast Crystal Oscillator Digital Controller
SMU System Manager Unit

RTU Real-Time Unit

PCFS Progressive Clock Frequency Switching

Note: For how fo configure and use PCFS please refer to AN13631: S32Z2/E2 Progressive Clock Frequency
Switching (PCFS).
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2 PLL - CORE, PERIPH, DDR

A PLL can multiply or divide the frequency of a given clock input. S32Z2/E2 supports multiple PLLs, including:

« CORE_PLL
PERIPH_PLL
DDR_PLL
AURORA PLL
LFASTn_PLL

This section covers the following PLLs that S32Z2/E2 supports:

« CORE_PLL
« PERIPH_PLL
« DDR_PLL

See PLL - AURORA and PLL - LFAST for information on those PLLs.

The data flow of the CORE_PLL, PERIPH_PLL, and DDR_PLL blocks can be found in the chapter “PLL Digital
Interface (PLLDIG)” in the Reference Manual®*1 2] 1t is also shown in the figure below.
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Figure 1. Block diagram for CORE, PERIPH, DDR PLLs

The user needs to configure the values for the parameters below to achieve the target frequencies for
PLL_VCO and PLL_PHin.

¢ 1. Reference clock: The clock source for the PLLs can either be the 20 — 40 MHz FXOSC or 48 MHz FIRC.
During boot, FIRC_CLK is used as the default PLL reference clock. After boot, the PLL reference must be
changed to FXOSC_CLK. Ensure that PLLCLKMUX[REFCLKSEL] is selected accordingly.

» 2. RDIV: The PLL input reference clock frequency after the reference divider should be between 20 — 40 MHz,
therefore the valid values for RDIV are shown below.
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Table 2. RDIV values

Frequency RDIV
FXOSC - 20MHz 1
FXOSC - 24MHz 1
FXOSC - 40MHz 1or2
FIRC — 48MHz 2

Note: For a crystal of 40 MHz, NXP recommends using RDIV = 1 for better jitter performance.

* 3. MFI: Integer Portion of Loop Divider

* 4. MFN: Numerator of Fractional Loop Division Factor

» 5. DIV: Division value

* 6. STEPSIZE: Step size for modulation depth and frequency in frequency modulation mode
e 7. STEPNO: Number of steps to achieve modulation depth in frequency modulation mode

Note: STEPSIZE and STEPNO are FM parameters and are not applicable to PERIPH_PLL.
2.1 PLL Calculation

2.1.1 Modes of Operation

The PLL digital interface supports 4 modes of operation:

1. Disable

2. Integer Functional mode - PLL operates in Integer-only mode.

3. Fractional Functional mode - PLL operates in Fractional mode.

4. FM Functional mode - PLL operates in Frequency Modulation mode. (PERIPH PLL does not support FM)

For Integer-only mode:

f pll_ref
f pll_.vco ~ PLLDVIRDIV] * PLLDV[MFI]

If PLLDV [ RDIV ] = 0,this should be calculated as PLLDV[RDIV | = 1.

For Fractional mode:

S oil_ref PLLFD{MFN]
S o1 veo = PLIDVIRDIV] X (PLLDV[MFI] +—18432 )

If PLLDV [ RDIV | = 0, this should be calculated as PLLDV[RDIV | = 1.

For Frequency Modulation mode:

The f pllVCO
(fMOD) and modulation depth (MD), the following additional parameters are needed.

is calculated the same way as Fractional mode. To achieve the expected modulation frequency

The expected fMOD should be between 30KHz and 64KHz. The expected MD should meet the following
restrictions:

( fREFxl 0 0)
05| =
Max|MD /o] PLLDVIRDIVES 1 yco

If PLLDV [ RDIV ] =0, this should be calculated as PLLDV[RDIV | = 1.
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PLLFM[STEPNO] and PLLFM[STEPSIZE | can be obtained from the following equations:
PLLFD{MFN]

LDF = PLLDV[MFI] +—g535—
fREF

2xf Mo, DXPLLD V[RDI Vb

If PLLDV [ RDIV ] =0, this should be calculated as PLLDV[RDIV | = 1.

PLLF M[S TEPN 0] = (

MD<LDF
(100xPLLFM[STEPNO))

PLLFM|STEPSIZE]= x 18432

Frequency modulation is only possible if the condition shown in the below equation is met.

PLLFM[STEPNO|x PLLFM|STEPSIZE|< 18432

PLL also provides a control field PLLFM[SPREADCTL] to select the modulation spread mode to be center-
spread modulation. Figure 2 illustrates center spread modulation mode.

‘< Modulation frequency (fyiop) %

nominal VCO
frequency (fpu_vco)

Modulation Depth (MD)

Center spread

Figure 2. Frequency modulation

2.1.2 PLL PHI clock

The field DIV in the PLLODIV_n register divides the PLL clock into the respective PLL_PHI clocks, where each
PLL_PHIn corresponds to a PLLODIV _n register.

_ Jpiveo
S pit phi = PLIODV_ADIVA]

2.2 PLL Outputs and Constraints

2.2.1 CORE PLL

[] External connection CORE_PLL CORE_PLL_PHIO_CLK

DIV E—
FIRC m CORE_VCO_CLK
XTAL ::| :
EXTAL FXOSC

Figure 3. CORE_PLL

The CORE_PLL shown in Figure 3 outputs 1 CORE_VCO_CLK and 1 CORE_PLL_PHIO_CLK. For constraints,
ref.[3]ref.[4

please refer to the Data Sheet
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2.2.2 PERIPH PLL

PERIPH_PLL PERIPH_PLL_PHIO_CLK

DIV
PERIPH_PLL_PHI1_CLK

DIV —

PERIPH_PLL_PHI2_CLK

DIV —

PERIPH_PLL_PHI3_CLK

DIV =

PERIPH_PLL_PHI4_CLK

DIV =

PERIPH_PLL_PHI5_CLK

DIV =

D External connection PER|PH7PLL7PH|67CLK

DIV —°
FIRC | — m PERIPH_PLL_VCO_CLK
XTAL
EXTAL FXOSC
Figure 4. PERIPH_PLL

The PERIPH PLL shown in Figure 4 outputs 1 PERIPH_PLL_VCO_CLK and 7 PERIPH_PLL_PHIn_CLK

(0=n<6). For constraints, please refer to the Data Sheet"®"3Iret4]

2.2.3 DDR PLL

D External connection DDR?PLL

FIRC |-
DDR_PLL_PHI0_CLK
XTAL —— PLL |— DNV |—
EXTALg] [ Fxosc |

Figure 5. DDR_PLL

The DDR PLL shown in Figure 5 outputs 1 DDR_PLL_PHIO_CLK. For constraints, please refer to the Data
She e,[ref. 3lref.[4
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3 DFS

The programmable DFS block generates multiple clock outputs of different frequencies from an input clock
source provided by a corresponding PLL. The DFS block provides clock signals as outputs on its ports as per
the respective configuration of the ports. S3222/E2 supports the following DFSs:

1. CORE_DFS
2. PERIPH_DFS

The data flow of the DFS block is shown in Figure 6.
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Figure 6. DFS block diagram

The user needs to configure the values for the parameters below to achieve the target frequencies for
CORE_DFSn and PERIPH_DFSn (i.e. the Port n output clocks from Figure 6.
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1. PLL_VCO: The respective PLL_VCO frequency serves as an input clock source to the DFS block.
2. MFI: Integer Portion of Loop Divider
3. MFN: Numerator of Fractional Loop Division Factor

3.1 DFS Calculation

The DFS block takes an input clock from PLL and generates multiple phases of clock. Six independent phase
dividers then use these phases. You control the division factor of each port's divider by programming the
DVPORTN[MFI] and DVPORTN[MFN] fields. The following equation describes the relationship between the
input and output clock of each phase divider:

S dfscikin®

= DVPORTH{MFN]
Z){DVPORTn[MFmT]

S agsctkous™

3.2 DFS Outputs and Constraints

3.2.1 CORE DFS

CORE_DFSO_CLK
CORE_DFS1 _CLK
CORE_VCO_CLK CORE_DFS2_CLK
CORE_DFS

CORE_DFS3_CLK
CORE_DFS4_CLK
CORE_DFS5_CLK

Figure 7. CORE_DFS

The CORE DFS shown in Figure 7 outputs 6 CORE_DFSn_CLK (0=n<6) clocks. For constraints, please refer to
the Data Sheet® 341,

3.2.2 PERIPH DFS

PERIPH _DFSO_CLK
PERIPH _DFS1_CLK
PERIPH_PLL_VCO_CLK PERIPH _DFS2_CLK
PERIPH_DFS

PERIPH _DFS3_CLK
PERIPH _DFS4_CLK
PERIPH _DFS5_CLK

Figure 8. PERIPH_DFS

The PERIPH DFS shown in Figure 8 outputs 6 PERIPH_DFSn_CLK (0=n<6) clocks. For constraints, please
ref.[3]ref.[4]

refer to the Data Sheet
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4 PLL - AURORA

This section covers the Aurora PLL. The data flow of the AURORA_PLL block is shown in Figure 9 below.

. = External Connection

— PLLCLKMUX[REFCLKSEL[1:0]]

AUR_CLK_P -:' .
LVDS RX 1/0
avr_cik N X PLL power down
PLLC[FLLPD] ATP Output

+00 AURORA_PLL_PHI2
B PLLDIV[ODIV2 » (500 MH
e FXOSC FXOSC_CLK » 0 [ ] for(NETC Ré:\ﬂll
> ro1
exTaL ll— AURORA_PLL_VCO_CLK

» PLLS[LOCK]
PERIPH_PLL_PHI5_CLK/4 » 1 Reserved |10 ’ | PLLDIVIRDIV] [—»| AURORAPLL [  ,p(isfiol]
. lAURORA_PLI._VCO_CI.K

Reserved |11 PLLDIV[MFID] PLLDIV[ODIV1]

AURORA_PLL_PHI1 (PLL_CLK)
GPR2.FUNCC4[8] SRR A P

CIAC[28]
PLL_CLK/10 28]
» AURORA_CLK
FIRC -

CLK GATE

A 4

> TPIU

TRACECLKIN
GATED_CLK
CG Control

Logic

Figure 9. Block Diagram for Aurora PLL

The user needs to configure the values for the below parameters to achieve the target frequencies for
AURORA _PLL_VCO_CLK, AURORA _PLL_PHIn, and AURORA_CLK.

1. Reference clock: The clock source for the AURORA PLL can be the 20MHz — 40MHz FXOSC, the 100MHz
external Aurora clock, or PERIPH_PLL_PHI5/4.

2. RDIV: The PLL input reference clock frequency after the pre-divider should be between 40MHz— 100MHz.

3. MFID: Multiplication Factor Integer Divider. This field provides the multiplication factor applied to the
reference clock frequency.

4. ODIV: Divider that is applied after VCO.

5. TPIU_CLK_SEL (AURORA_CLK source): The clock source for the AURORA_CLK can be the PLL_CLK/
10, or the 48 MHz FIRC.

4.1 AURORA PLL Calculation

When PLLDIV[RDIV] is 0:

f pllLvco ™ f pllref > PLLDIV [ MFI] x 2

When PLLDIV[RDIV] is not 0:
f
pll_ref
fp”_VCO = PLLDVIRDIV] PLLDIV[MFI] x 2
4.1.1 AURORA PLL PHI Clock
The fields ODIVn in the PLLDIV register divide the PLL clock into the respective PLL_PHI clocks.
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__Jpuveo
f pll_phi — PLLDIVODIV 1]

Note: PLLDIV[30:25] refers to ODIV2, which maps to AURORA_PLL PHI2_CLK. This clock is for generating a
500 MHz ATP output for NETC RGMiII.
4.2 AURORA PLL Outputs and Constraints

The AURORA_PLL outputs 1 AURORA_CLK, 1 500 MHz ATP Output for NETC RGMII, and 1 TPIU

TRACECLKIN. For constraints, please refer to the Data Sheet™®BIref 4]

5 PLL-LFAST

This section covers the LFAST PLL. There are 2 LFAST PLLs, LFASTO_PLL and LFAST1_PLL. The data flow
of the LFAST_PLL block is shown in Figure 10 below.

Reforance Pro. LFAST VCO CLK LFAST CLK

PFD + CPUMP + > -
P1_LFASTn_REF_CLK > Divider FILTER vco +2 * (8 phases)
PLLCR[PREDIV]

LFASTn_PLL_PHIO_CLK
(phase 0)

Feedback Divider |
PLLCR[FBDIV]

Figure 10. LFAST PLL Block Diagram

The user needs to configure the values for the below parameters to achieve the target frequencies for
LFASTn_VCO_CLK and LFASTn_CLK.

1. Reference clock: The clock source for the LFASTn_PLL is P1_LFASTn_ REF_CLK, which is configured in
the CGM section.

2. FDIVEN: Enable fraction division mode in feedback divider. Enables the division of VCO output clock by a
factor of (FBDIV + 0.5).

3. FBDIV: Feedback Division factor for VCO output clock/2.

4. PREDIV: The PLL input reference clock frequency after the pre-divider should be between 10 — 26 MHz.

5.1 LFAST PLL Calculation

The LFASTn_PLL frequency is calculated with the following formula.
When PLLCR[FDIVEN] = 1:

fpll_ref
fLFAST_CLK = prrcrprepivi X |PLLCR[FBDIV ] +0.5

When PLLCR[FDIVEN] = 0:

Sllref
S 1rast cLi = PLICRPREDIV] ¥ (PLLCR[F BDIV ] + 1)

To calculate the VCO_PLL frequency, use the following equation:

f plLVCO ™~ S Lrast pus % 2
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5.2 LFAST PLL Outputs and Constraints

The LFAST PLL outputs 1 LFASTn_CLK. LFASTO_PLL PHIO_CLK and LFAST1_PLL PHIO_CLK correspond to
the clock frequency of phase 0 from LFASTn_CLK. For constraints, please refer to the Data Sheet™3Iret4]

6 CGM

The clock generation module (MC_CGM) configures the clock domains used by various chip blocks as per the
application needs. It includes the clock multiplexers that allow software to select the desired clock sources for
these domains. This is managed by the MC_CGM to ensure that the changing of the clock selection from one
source to another occurs in a glitch-less fashion. In addition, the MC_CGM includes clock dividers that can be
configured by software. The CGM data flow is shown in Figure 11.

Clock sources

(input)
mMcceM | T T T
— |
Clock Mux 0
DIV
™| RS # -
o A
E DIV
? w
Qﬂ ’ Clock Mux 1 é
g v DIV £0
=] =
5 i) — #—E 2
L=} DIV ~ o
g : 3
@ i
8 Clock Mux 10
¥y
{PCES ———— % # -
%

i Al

<
Configuration
bus

Figure 11. CGM block diagram

The user needs to configure the value for the parameters below to achieve the target frequencies for output
clocks generated by MC_CGM.

1. Clock source: Selects the source clock for clock mux N.
2. DIV: Division value.
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6.1 CGM calculation

MC_CGM_n

FIRC if Output Clock 0
DIVO ——*
I .
| COREPLUDFS | : Output Clock n

OXNIN

| PERIPH_PLL/DFS t—

Output Clock 0
DIVO
5 Output Clock n
—

wWxXnNIN

Figure 12. MC_CGM

MC_CGM block takes input clocks from FIRC/PLL/DFS and generates multiple phases of clock, as shown

in Figure 12. There are 9 MC_CGM instances . For each MC_CGM instance, there are several multiplexers,
and each multiplexer has several dividers. The user selects the input clock source by programming the
MUX_m_CSC[SELCTL] field and controls the division factor of each multiplexer’s divider by programming the
MUX_m_DC_n[DIV] field. The following equation describes the relationship between the input and output clock
of each multiplexer’s divider:

f n= f clkin
clkout'  MUX_m_DC_n[DIV]
Note: For diPortSD Module, 2 clock inputs are needed: AE_clock and diPortSD clock transfer, both controlled

by CGM_5 MUX5. The maximum of the f should not exceed 960MHz, and the f

diPortSD clock transfer AE_clock

should not be less than f diPortSD clock transfer/ 8

7 Clock Gating

7.1 Partition Clock Control

The MC_ME module controls the partition clocks, and there are 3 partitions:

e partition 0 includes SMU, CE cores, CEVA_SPF2 and HSE M7 core;
* partition 1 includes RTUO cores;
* partition 2 includes RTU1 cores.

Before using any core or core’s peripherals, the corresponding partition control should properly configured, as
shown in Figure 13.
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Program
PRTNn_PCONF
register

v

Program
PRTNn_PUPD
register

v

Write valid key
sequence in
CTL_KEY register

v

Read
PRTNn_PUPD
register

A

Is
hardware
update
process
finished?

Is status
expected?

Run software
diagnostics

Finish

Figure 13. Partition process setup procedure

7.2 Peripheral Clock Gating

GPRn_PCTL registers in the GPRs module are used to control gating of peripheral clocks. The user can disable
a module’s clock with the GPRn_PCTL registers shown in Table 3 to achieve power saving targets in specific

application scenarios.

CAUTION: When the PCTL register for a module disables the module's clocks, accesses to the module's
address space do not return an error and might result in undefined behavior.

Table 3. Peripheral clock gating group and reset status

Peripheral Group Reset Status
SPI_0 GPRO_PCTL Disabled
FlexRay_0 GPRO_PCTL Enabled
FlexRay_1 GPRO_PCTL Enabled
I13C_0 GPRO_PCTL Enabled
eDMA_0 GPRO_PCTL Enabled
MSC_0_DSPI GPRO_PCTL Disabled
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Peripheral Group Reset Status
SPI_1 GPRO_PCTL Disabled
LINFlex_0 GPRO_PCTL Enabled
LINFlex_1 GPRO_PCTL Enabled
LINFlex_2 GPRO_PCTL Enabled
MSC_O_LIN GPRO_PCTL Enabled
ADC_1 GPRO_PCTL Enabled
ADC_0 GPRO_PCTL Enabled
PSI5_0 GPRO_PCTL Enabled
CTU GPRO_PCTL Enabled
SIUL_2_0 GPRO_PCTL Enabled
GTM NANO GPRO_PCTL Enabled
PSI5_S_0 GPRO_PCTL Enabled
SINC GPRO_PCTL Enabled
LPI2C_1 GPR1_PCTL Enabled
eDMA_1 GPR1_PCTL Enabled
SPI_2 GPR1_PCTL Disabled
SPI_3 GPR1_PCTL Disabled
SPI_4 GPR1_PCTL Disabled
LINFlex_3 GPR1_PCTL Enabled
LINFlex_4 GPR1_PCTL Enabled
LINFlex_5 GPR1_PCTL Enabled
SIPI_O GPR1_PCTL Enabled
SIPI_1 GPR1_PCTL Enabled
SRX_0 GPR1_PCTL Enabled
ENET_O GPR1_PCTL Disabled
SIuL2_1 GPR1_PCTL Enabled
eDMA_3 GPR3_PCTL Enabled
CE_eDMA GPR3_PCTL Enabled
CE_CAN_0 - CE_CAN_23 GPR3_PCTL Enabled
CE_PIT_0-CE_PIT_5 GPR3_PCTL Enabled
RXLUT GPR3_PCTL Enabled
QuadSPI_0 GPR4_PCTL Enabled
QuadSPI_1 GPR4_PCTL Enabled
eDMA_4 GPR4_PCTL Enabled
SPI_5 GPR4_PCTL Disabled
SPI_6 GPR4_PCTL Disabled
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Peripheral Group Reset Status
SPI_7 GPR4_PCTL Disabled
LINFlex_6 GPR4_PCTL Enabled
LINFlex_7 GPR4_PCTL Enabled
LINFlex_8 GPR4_PCTL Enabled
uSDHC GPR4_PCTL Disabled
SRX_1 GPR4_PCTL Enabled
LPI2C_2 GPR4_PCTL Enabled
PSI5_1 GPR4_PCTL Enabled
SluL2_4 GPR4_PCTL Enabled
PSI5_S_1 GPR4_PCTL Enabled
eDMA_5 GPR5_PCTL Enabled
SPI_8 GPR5_PCTL Disabled
SPI_9 GPR5_PCTL Disabled
LINFlex_9 GPR5_PCTL Enabled
LINFlex_10 GPR5_PCTL Enabled
LINFlex_11 GPR5_PCTL Enabled
SIuL2_5 GPR5_PCTL Enabled
DDRC GPR6_PCTL Disabled
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8 Clock Configuration using EB Tresos

EB Tresos™"® can be used to configure clock settings. It provides complete configuration items and automatic
calculation, validity check, and C code generation. Clock configuration is included in the MCU module and can
be added under the tab “McuClockSettingConfig” shown in Figure 14.

Mcu
Name @ | Meu
General McuEcucPartitionRef McuResetReasonConf McuClockSettingConfi - McuDemEventParameter McuModeSettingConf) McuRamSectorSettingC| McuResetConfig "
@ MeuClocksettingCanfig L
Ind... Name i Mcu Clock Setting Id FX0SC unde... FXO.. & FXOSC.. & Cryst. FXOS.. @ FXOS. & PCFS.. & PCFS.
0 & MauClockSettingConfig_Master 0 - Configured Crystal = 157 12 1 Enabled 4.0E7 = 16 48
1 & McuClockSettingConfig_Slave 1 Configured Crystal & 157 & 12 = Enabled 4.0E7 & 1 48
< >
Figure 14. McuClockSettingConfig
For external clock configuration settings, the page layout is shown in Figure 15.
Mcu
Name Meu
General . McuEcucPartitionRef McuResetReasonConf McuClockSettingConfi McuDemEventParameter McuModeSettingConf McuRamSectorSettingC| McuResetConfig E
vame o | MOUFUDISTIEGITIONTIEuO .
- McuModuleConfiguration
Name McuModuleConfiguration
Mau Number of Mode Settings T d~
Meu Number of RAM Sectors 1 v| &~
[
>
External Cr equency [} 4.0E7 Fad
ETHO_RX_CLK(ETHO_EXT_RX_CLK] € y [Hz) [dynamic range] 1.25€8 i
ETHO_TX_CLK(ETHO_EXT_TX_CLK) Exte cy [Hz] (dynamic range 1.25E8 FRs
ETH1_RX_CLK(ETH1_EXT_RX_CLK) External Reference Frequency [Hz] (dynamic range 1.25E8 L
ETH1_TX_CLK(ETH1_EXT TX_CLK) External Reference Frequency [Hz] (dynamic range 1.25€8 i
ETH_RGMII_REF_CLK External Reference Frequency 5.0E7 g
XT_REF_CLK(LFAST 0_EXT REF_CLK rer equency [Hz] (dynamic range 2067 FRd
REF_CLK al Reference Frequency [Hz] (dynamic range B | 207 B~
equer 7] (dynamic range 2.0E8 £
Clock Failure Notification DISABLED v|#
v
< >
Figure 15. External Clock Settings
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For CORE, PERIPH, and DDR PLL settings, the page layout is shown in Figure 16. The user can configure the
PLL source (reference clock), RDIV, MFI, MFN, frequency modulation parameters and so on.

McuClockSettingConfig e o
Mame @ | MeuClockSettingConfig_0
MecuCgm7PcfsConfig McuCgm7ClockMux0  McuCgm7ClockMux1 | McuCgmBPcfsConfig McuCgmBClockMux McuCgmBClockMux1 MouGPRSelectorConfig McuCorePLL - McuCoreDFS *n
- McuPIl_0
Name & | MeuPILO
CORE PLL under MCU control & Configured 4.
Core PLL Powel e | Power_up g
PLL Source Selection s | PXOSCCLK |4
~ McuPll_ Configuration
Name g | McuPll_Configuration
Core PLL Mode g | Integer v &
DIV NE v 2w
Spread Selection & Centered v &
Modulation Frequency (dynamic range| & |00 r
Modulation Depth Percentage (0 -> 100 @ | 00 g
Core Pll Multiplier (1 -> 255) G | 1200 g
PHIO Divider enable us | Disabled v| &
PHID Division value (1 -> 256) al3
= McuPll_ Parameter
Mame = | McuPll_Parameter
PLL_PHID Frequency (Calculated) ([dynamic range 0.C
s
PLLVCO Frequency (Calculated) (dynamic range) & [ 2.4€9 | d -
Figure 16. PLL settings

For CORE and PERIPH DFS settings, the page layout is shown in Figure 17. The user can configure DFS
enable, MFI, MFN and get the calculated frequency with its validity checked.
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McuClockSettingConfig ok
MName @ | McuClockSettingConfig_0
McuCgm7PcfsConfig McuCgm?7 ClockMux0 McuCgm7ClockMux1 | McuCgmBPcfsConfig McuCgm8ClockMux | McuCgmBClockMux1 | McuGPRSelectorConfig McuCorePLL McuCoreDFS n
~
- McuCoreDfs
Mame g | McuCoreDfs
~ McuDfs 0
Mame g | McuDfs_0
CORE DFS0 under MCU control 4 | Configured e
IFSO Output Port Enable 4 | Disabled P
Core Fractional Divider (0 -> 255) G | 266
DFSO_CLK Frequency (Calculated) (dynamic range) = 10,0
~ McuDfs_1
Name ¢ | McuDfs_1
CORE DFS1 under MCU control 4 | Configured P
JFS1 Output Pe al i -
IFS1 Output Port Enable 4 | Disabled 7
Core Dfs Fractional Divider (0 -> 255) i |60
JFS1_CLK Frequency (Calculated) (dynamic range) B 00
~ McuDfs 2
Name g | McuDfs_2
CORE DFS2 under MCU control & | Configured 4~
DFS2 Qutput Port Enable Y Disabled i
. v
Figure 17. DFS settings

For every CGM multiplexer, there is a page to configure. The page layout is shown in Figure 18. The user can
configure the clock source, divider value and obtain the calculated frequency with its validity checked.

McuClockSettingConfig

Name = | McuClockSettingConfig_0

~ McuCgm0ClockMux?

Name @ | McuCgmOClockMux?

McuCgmO0ClockMux0 | McuCgmOClockMux1 | McuCgmOClockMux2 McuCgmOClockMux3 | McuCgmOClockMux4 | McuCgmOClackMux5 | McuCgmOClockMuxé | McuCgmOClockMux7 "

CGMO Clock Mux7 under MCU contrel

CGMO Clock Mux7 Source

Clock Mux7 Frequency (PO_NANO_CLK) ({dynamic range)
CGMO Clock Mux7 Divider0 Enable (PO_GTM_CLK)
CGMDO Clock Mux? DivisorD (PO_GTM_CLK) {1 -> 256)

Trigger Divider 0 Selection

CGMO Clock Mux7 Divider1 Enable (PO_DSPI_MSC_CLK)

Trigger Divider 1 Selection

Clock Mux7 Divider1 Frequency (PO_DSPI_MSC_CLK) (

Figure 18. CGM multiplexer settings

Clock Mux7 DividerQ Frequency (PO_GTM_CLK) (dynamic range)

CGMO Clock Mux7 Divisor1 (PO_DSPI_MSC_CLK) (1 -> 256)

/mamic range)

Configured
FIRC_CLK
4.8€7
Disabled

1

Common
0.0
Disabled

1

Common

0.0

w B OR %
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For LFASTn_PLL settings, the page layout is shown in Figure 19. The user can configure the PLL mode,
PREDIV, the feedback divider (FBDIV), and obtain the calculated frequency with its validity checked.

McuClockSettingConfig e
Name @ | MeuClockSettingConfig_Master

MeouCgméPcfsConfig| MouCgm&ClockMux0 | McuCgm8ClockMux1 McuGPRSelectorConfig MouCorePLL McuCoreDFS McuPeriphPLL McuPeriphDFS McuDDRPLL Mcul FASTOPLL

~ McuPIl 3
Name McuPll_3
LFASTO PLL under MCU control Configured v 8w
LFASTO PLL Powe Power_up v 4w

- McuPll_Configuration

MName @ | McuPll_Configuration

LFASTO PLL Mode 3 | Integer V|
PREDIV 1 | & -
LFAST Pl Feedback Division (17 -> 3 200 ¢~

~ McuPll_Parameter

MName = | McuPll_Parameter

FASTO_PLL_CLK (LFASTO_PLL_PHO_CLK) Frequency (Calculated) (dynamic range) - [ 4.068 v idw

Figure 19. LFAST Settings

Additionally, look in S32DS\software\PlatformSDK_S32ZE\RTD\WMcu_TS_T31D53M20I0R0\doc for
“RTD_MCU_UM.pdf” for more information on how to use EB Tresos for clock configuration.

9 Clock Configuration using S32DS Config Tool

The Clock Tool in the S32DS Config TOOIM, as shown in Figure 20, provides an intuitive way to configure the
clocks. It is formatted in a clock tree view and has a table view option in the upper right corner. The table view
may be more helpful than the clock tree view, and the image with the arrow demonstrates how to navigate to

it. The user can see what clock source can be used and what output is obtained from the current configuration.
The Clock Tool supports validity check and C code generation.

p 0- $32 Design Studio for 532 Platform - o
| File Edit Navigate Search Project Configlools Clocks Run Window Help
: (i &2 [ G [ 2 &F | dock tool tester M33/clock tool_tester M33.mex w | 4 © £} || Update Code ~ il Functional Group | ClockConfigD - A=)
D7 i - Bl - D | Q gBRENrEse L Y ER
o+ Clocks Disgram X [ Clocks Table 44 Overview (@ Peripheral Cl.. X [g] Code Preview [If) Registers I= Details {J ClockConsu.. & &
Run mode |DRUN w || Clock Development Error Detect | Disabled w || Clock User Mode Support | T a
Clock Timeout Method| OSIF_COUNTER DUMMY w || Clock Register Values Optimization | pisablec | C10¢k Name Enable Control Source Divider Divype Frequency Monito &)
NULLPTR | Enable PreparehemoryConfig | Disabled v || ClockPrepareMemoryConfig i pr|  ~LC0-CLK POS. /1 48MHz "
e ——=—|  ADCICK POS.. /1 2BMHz
CE_EDMA CLK CES. /1 24MHz =
CE_PITO_CLK Pas. /1 12MHz E
CEPITI_CLK PEs. /1 12MHz
CE_PIT2_CLK P3s. n 12 MHz =
CEPITB.CLK P3S. /1 12MHz 2
4gM|  CEPmaCLK PEs. /1 12MHz o
FIR CE_PITS_CLK P3s. /1 12MHz a
CE_SV5_DIV2_MON_CLK CES.. /1 AMHz  DISABL
CORE_PLL DF! CLKOUTO_CLK FRC.. /2 2AMHz
32 kHz CLKOUTI_CLK FRC.. /2 24MHz
Slow IRC 48M | ckouTa ik FRC. /2 2AMHz
FIR CLKOUT3_CLK FRC.. /2 24MHz
48 MHz CLKOUTA_CLK FRC.. /1 2BMHz
FastIRC CORE_PLL DF: cTu_cik FRC.. /1 2B MH:
FIR. = =
[eesmesseseesss-------------5 CORE_PLLDF!
! EXTERNAL_CLOCKS ! N e
clock_tool_tester M33
Figure 20. Config Tool clock setting with Table View
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For PLL settings, right clicking on the corresponding PLL rectangle and select "Edit the settings of: Core PLL.
This will open the Settings interface as shown in Figure 21. The user can configure PLL-related settings here
and obtain the calculated frequency with its validity checked.

COREPLL U...u Contre Configured
Modulation Frequenc

EXTERNAL_CLOCKS ' : i N
4 EE R T ] (TS S TET Ol - l/am:;l_:’l_/ FIRC.,[ l:a Mz _/:I_| \\
ST Ed TE e CORE B NESA 12

o S Core PLL [COREPLL_VCO] X F
.
wmr 1588 rel Name ‘ Connected | Lock | Value Accuracy | |
Core PLL 4
Core PLL Frequency 2 GHz £

Modulation Depth
Core PLL Power Power-up

XIAL """ Modulation...e selecti

| — 40 Mh Core PLL Mode Integer
XA 7 COREPLL Predivider ] /2

Core Pll Multiplier = * 100
40 Mz P =
COREPLL 1
2GHz 1
FYERET™) 1 - I g7 200 N I

Figure 21. Config Tool - PLL setting

LI T R s

For DFS settings, right clicking on the corresponding DFS rectangle will open the Settings interface as shown in
Figure 22. The user can configure DFS enable, divider value (auto-convert to MFI and MFN values) and obtain
the calculated frequency with its validity checked.

: / COREPLL_DFS0 [COREPLL_DFS0] * ‘
FIR 8 MHz
PH_F'L. — 16| Mame | Connected lTOCk Value Accuracy |
16 m| © COREPLL_DFSO - /25
OR_CLK F'RC-AC COREPLL_DFSO Frequency 800 MHz
FR - COREPLL_DF50 under MCU Control Configured
PLL Core DFSO Power Functional mode
P j
h RTLD_CORE_DIV2

0_CORE

COR!

COREPLLOFSS  soomei
PERFPH PLL PHID 1
PEREHPLLPHT 100 hee

o ZEaiER wu
; . COREPLLDFS2 400 M
2 GHz COR 400 Nz

100 MHz
PHH

— 120miz _ __

Figure 22. Config Tool — DFS setting

For CGM settings, every CGM multiplexer configuration has a tree part as shown in Figure 23. Right clicking on
each part will open the corresponding Settings interface. The trapezoid on the left is for clock source selection,
the rectangle in the center is for the divider value, and the square on the right side is the automatic calculated
output clock frequency.

P0_CLKOUT_SK CLEQUTO_CLE
FIRC.CLK __) > 24 MHz

Figure 23. Config Tool - CGM setting

Additionally, look in S32DS\software\PlatformSDK_S32ZE\RTDWMcu_TS_T31D53M20I0R0\doc for a file called
“RTD_MCU_UM.pdf” for more information on how to use the Clocks Tool.
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There is a guide within S32DS that describes how to use the Clocks Tool. Navigate to the Help button at the
top, select Help Contents. In the new popup window, look for S32 Configuration Tools Getting Started and find
Clocks Tool in the dropdown. Refer to Figure 24 for these steps.

indow Help
O v @ Getting Started I v
i © Help Contents
Search
Show 2R Contents |
Show Active Keybindings... Ctrl+Shift+L
~ Tips and Tricks...
Cheat Sheets...
@ Check for Updates
@ Install New Software...
® Installation Details
S320D5S Extensions and Updates
About 532 Design Studio for 532 Platform
MXP Licenses

[ Help - S32 Design Studio for 532 Platform _ o x
Search: Scope: Al topics
- w-EBF 0 Comwedl® 0

532 Cnfiguration Toots Gtting Stred »
& A

Contents e
# © Memory Analyzer API
[+ & RSE User Guide
= B 532 Configuration Tools Getting Startec
. $32 Configuration Tools

% U Peripherals Tool
# 0 VT Tool
= DCD Tool Qearch
G DCF Tool

# [ QuadsP! Tool
# (5 DDR Tool
# 3 eFUSE Tool

ecution
+ © s32Debugger Documentation Clocks Tool
= Bl 532 Design Studie for 532 Platform Dec

Welco

= B nstallation Guide

# & Quick Start Guide
< >
[] [] v 2]
http://127.0.0.  with s32_design s

v

Figure 24. Config Tool — Clocks Tool Help Guide

10 Clock Configuration using S32Z2E2 Clock Configurator

This is an Excel tool that can be used to configure the full clock tree of the S32Z2/E2 processors without
installing additional software, such as EB Tresos or S32DS. Users can download multiple copies of this tool,
and each copy can be edited independently. Thus, multiple different configurations can be saved. Note that
this Excel does not generate source code and can be used standalone or in concert with the other clock
configuration tools available for the S32Z2/E2 devices. Configuration should be done sheet-by-sheet following
the order shown in this guide to configure the full clock tree. Users may have to click “Enable Content” in the
Excel to access drop-down menus.

Find the tool at this link: S32Z2E2_Clock Configurator.xlsx

10.1 General Notes and Suggestions

» Before using the tool or doing any calculations, review the clocking section of the Reference Manual™eftreti2]

to understand the flow of the clock tree

 This tool’s primary purpose is to validate user inputs and outputs for various clock tree settings. It is not
intended to be a solver.

* Calculations should be completed before using this tool.

» Parameters which don't have a drop-down field have to be manually adjusted until the desired output is
reached.
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When a cell displays #N/A or #V/ALUE, this indicates that some formulas used in the spreadsheet have been
mistakenly edited. If this happens, download a new copy of the tool and restart.

Blue cells can be edited (either manually or with a drop-down).

Cells with manual inputs have input checks to ensure the entered data is valid. Users can click on cells with
manual inputs for a “tool tip” with a description of the valid ranges. If the entered value is not valid, an error
message will appear and show the valid range and prompt the user to re-enter the value.

Red and green cell colors show if the cell value is valid.

Clock source names may have a number in parentheses after the name; this number is for software mapping
to registers (see Software Mapping section for more information).

10.2 Use Cases

1.

2.

3.

Write custom clock configuration code for bare-metal applications, to configure the full clock tree or a subset
of the clock tree. The following sections illustrate the steps needed to configure the full clock tree.

Trace and calculate paths in the clock tree for specific clocks without installing software tools such as S32
Design Studio or EB Tresos.

A tool for learning about the S32Z2/E2 clock tree.

10.3 Clock Configurator Overview

1.
2.

Manual Clocks sheet: select the value of source clocks generated by the device.
PLL sheet: select values for PLL parameters MFN, fMOD, and modulation depth (MD) to calculate STEPNO

and STEPSIZE for CORE and DDR PLLs. Select ODIV and RDIV values for CORE, PERIPH and DDR
PLLs.

. DFS sheet: select the values of MFI, MFN and MFI/MFN Index to compute the output values for CORE and

PERIPH DFS.

. CLKOUT sheet: select the input sources for PO_CLKOUT_SRC_CLK, P1_CLKOUT_SRC_CLK,

P3_CLKOUT_SRC_CLK, P4_CLKOUT_SRC_CLK, and P5_CLKOUT_SRC_CLK.
CGM sheet: Select the input source and compute the output for each CGM_MUX.
AE Clocking sheet: Select the input source for some AE die modules (only applicable to S32E2 device).

. Clock Frequency Ranges sheet: Uses inputs from other sheets to compute each value and provides

information on whether the computed value is valid.

. Module Clocks sheet: Computes output values for Module, Register Interface, and other clocks via input

clocks.
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10.4 Manual Clocks

FIRC_CLK 48
SIRC_CLK 0.032
FXOSC_CLK 40
ETH_O_RX_CLK 40
ETH_1 RX_CLK 50
ETH_O_TX_CLK 50
ETH_1 TX_CLK 50
ETH_RGMII_REF_CLK 125
TMR_1588_CLK_I 50
LFAST_O_EXT_REF_CLK_I 20
LFAST_1_EXT_REF_CLK_I 20
AURORA_EXT_CLK 100
TCK 50
FIRC_AE 16
Figure 25. Manual Clocks sheet

Edit source clocks that are either clock inputs to the device or generated on die by internal oscillators. In the
Manual Clocks sheet as shown in Figure 25, edit only the blue highlighted cells. All other clocks without blue
highlighting have fixed values that should not be modified. Note that the FIRC and SIRC clocks are generated
by the device.

10.5 PLL

Use the PLL sheet and follow the steps below to configure this section.

1. Select the clock sources for CORE PLL, PERIPH PLL, DDR PLL, AURORA PLL, and LFAST PLLs using the
drop-down list for the REFCLKSEL field, as shown in Figure 26. Do this for each PLL.

CORE PLL

Input Parameter

MODE Integer REFCLKSEL (MHz) |FXOSC_CLK (1) [~ 40 MFI 60 RDIV
FIV SPREAD _Center FIRC_CLK [0) MFN 0 0DIV_0
FXOSC_CLK (1)

Figure 26. Source Clock Selection with REFCLKSEL field

2. Select the operating modes for CORE, PERIPH and DDR PLLs using the drop-down list for the MODE field
for each PLL. For CORE and DDR PLLs, if the selected mode is not FM (Frequency Modulation), the cells in the
Min Frequency FM (MHz) and Max Frequency FM (MHz) columns will show “FM NOT ENABLED” since min/
max FM frequencies will not apply.)

3. Enter values for RDIV/ PREDIV as they apply to each PLL. Make note of the table “REFCLKSEL/ RDIV
(MHz)” in Figure 27, as the color denotes whether the selected REFCLKSEL and RDIV (or PREDIV, for LFASTO
and LFAST1 PLLs) values are within specification. These ranges for REFCLKSEL/ RDIV (or REFCLKSEL/

PREDIV) are Data Sheet™®"3lref (4] specification limits that reflect the valid range of inputs to each PLL.

REFCLKSEL/ RDIV (MHz)
COREPLL  |PERIPH PLL |DDR PLL AURORA PLL LFASTO PLL LFAST1 PLL
40 40 40 40 20 40

Figure 27. REFCLKSEL/ RDIV Table
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4. Enter values for MFI /MFID/ FBDIV, MFN and ODIV_n as they apply to each PLL (note, FDIVEN for both
LFAST PLLs uses a drop-down list as shown in Figure 28, the rest are entered manually).

LFASTO PLL
Input Parameter
|FDIVEN 1{1) [+ [FcLksEL (MHz) P1_LFASTO _REF_CLK 20 FBDIV 32 PREDIV
0 (0)
10

Figure 28. FDIVEN Drop-Down List

5. For tables CORE PLL FM and DDR PLL FM, if utilizing FM for these two PLLs, enter values for fMOD and
MD. The calculated STEPNO and STEPSIZE under "Output Parameters" will change colors to indicate valid
values. This is also reflected by "FM VALID?", which will change to TRUE if the values provided for the input
parameters are valid or FALSE otherwise. Both are seen in Figure 29.

9] P Q
CORE PLL FM

Input Parameter

Description

Expected Modulation Freguency (Hz) fMOD (Hz) 10000
Expected Modulation Depth (%) MD (%) 1.5

Output Parameter
Description - -
Loop Division Factor LDF 60.00
Number of Steps of Modulation Period STEPNO 2400.00
Frequency Modulation Step Size STEPSIZE 6.91
Calculated FM Parameters Valid? FM VALID? TRUE
Maximum Possible Modulation Depth (%) Max MD (%) 1.67
0] P Q
CORE PLL FM

Input Parameter

Description

Expected Modulation Frequency (Hz) fMOD (Hz) 10000
Expected Modulation Depth (%) MD (%) 3

Output Parameter

Description - -
Loop Division Factor LDF 60.00
Number of Steps of Modulation Period STEPNO 2400.00
Frequency Modulation Step Size STEPSIZE 13.82
Calculated FM Parameters Valid? FM VALID? FALSE
Maximum Possible Modulation Depth (%) Max MD (%) 1.67

Figure 29. Output parameters

6. The LFAST PLL uses inputs from the CGM. See note at the end of CGM Configuration Steps section for
configuring the LFAST PLL.

10.6 DFS

Follow the steps provided below to configure the DFS section.

1. Use the dropdowns under "Input Frequency (MHz)" to select input clocks for CORE DFS and PERIPH DFS
as shown in Figure 30.

2. Enter values for MFI and MFN for each MFI/MFN Index value.
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CORE DF5

Input Frequency {MHz) | Input Parameter
CORE_PLL VCO_CLK [ + 1400.00 MFI/MFN Index MFI
CORE_PLL_VCO_CLK [

MFN v
18|CORE_DFS_0_CLK
CORE_DFS_1_CLK
CORE_DFS_2_CLK
14|CORE_DFS_3 CLK
CORE_DFS_4 CLK
CORE_DFS_5 CLK

==

=]

U oBow kO
(TR TE R N Ty A% R TR

=]

Figure 30. Input Clock for DFS

For CORE DFS, the values of the cells in the “Min Frequency FM (MHz)” and “Max Frequency FM (MHz)”
columns will depend on if FM mode is selected for CORE PLL on the PLL sheet.

10.7 CLKOUT

For each clock under “CLKOUT,” select the desired input clock source as shown in Figure 31 These clocks

are used as inputs to some CGM muxes in the CGM sheet. Clock source options include CGM output clocks,
CORE DFS output clocks, CORE PLL output clocks, and DDR PLL output clocks. The values of the Min
Frequency FM (MHz) and Max Frequency FM (MHz) columns depend on if the input clock source selected is
derived from a PLL with FM support. “NOT FM CLOCK!” will be displayed if the selected clock is not derived
from an FM path. “FM NOT ENABLED” will be displayed if the selected clock is derived from an FM path but FM
mode is disabled for the PLL that generated the clock.

-

-

-

|Po_cLkOUT_SRC_cLk  [PO_SYs_CLK (24) I~ 48 NOT FM CLOCK! NOT FM CLOCK!

P1_CLKOUT_SRC_CLK | PERIFHPLLAHL3 CLK (13 » 400 NOT FM CLOCK! NOT FM CLOCK!
PERIPH_PLL_PHI_4_CLK (14)

P3_CLKOUT_SRC_CLK | peppr_mLi prr s cik 15 400 NOT FM CLOCK! NOT FM CLOCK!

P4_CLKOUT_SRC_CLK | Fehor.oufu.e.cr 05 400 NOT FM CLOCK! NOT FM CLOCK!

P5_CLKOUT_SRC_CLK | reripm oFs 1 cix 1) 400 NOT FM CLOCK! NOT FM CLOCK!

PERIPH_DF5_2_CLK [19)
PERIPH_DF5_3_CLK [20)
PERIPH_DF5_4_CLK [21)
PERIPH_DF5_5_CLK [22)
DDR_PLL_PHI_0_CLK [23)

PO_SYS_CLK [24)

w

Figure 31. Select Input Clock Source in CLKOUT Sheet

10.8 CGM

10.8.1 Unique CGM Features

These are unique features of the CGM sheet the user should familiarize themselves with prior to following the
configuration steps for the CGM section.

1. Notice that some outputs do not have a divider. In these cases, the field DC_DIV_n will be grayed out, as

shown in Figure 32.

CGM_MUX

Clock Source

Input Frequency (MHz)  FM Min Input Frequency (MHz) ‘M Max Input Frequency (MHz) Input Parameter

CGM_0_MUX_0
CGM_0_MUX_1

FIRC_CLK (0)
CORE_DFS_4_CLK (15)

NOT FM CLOCK!
FM NOT ENABLED

NOT FM CLOCK!

FM NOT ENABLED DC DIV _0

Figure 32. CGM_0_MUX_0 has no divider, CGM_0_MUX_1 has 1 (DC_DIV_0)
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2. All CGM outputs are unique, but some outputs share a common input. The entries with their clock sources
highlighted white have their clock sources updated by the first blue cell above them, as shown in Figure 33.

CGM_MUX Clock Source: Input Freque MHz EM Min Input Freque MHz)  FM Max Input Freque: MHz) Input Parameter
CGM_0_MUX_1  CORE_DFS_4_CLK (15) 400 FM MOT ENABLED FM NOT ENABLED DC_DIV_0 2
CGM_0_MUX_1  CORE_DFS_&_CLK (15) 400 FM NOT ENABLED FM NOT ENABLED DC_DIV_1 2

PO_REG_INTE_CLK 1333333333 NOT FM CLOCK! NOT FM CLOCK!
PO_REG_INTF_2X_CLK 133.3333333 NOT FM CLOCK! NOT FM CLOCK!

0GM_0_MUX_1_DC_0_CLK
CGM_0_MUX_1_DC_1_CLK

Figure 33. CGM_0_MUX_1 leads to outputs CGM_0_MUX_1_DC_0_CLK and CGM_0_MUX_1_DC_1_CLK

3. Only some CGM muxes include DIV_FMT as an Input Parameter as shown in Figure 34. This field allows
for setting the division factor of the clock divider. For more information about this field, refer to the Reference

ref.[1]ref.[2
Manual .
CGM_MUX Clock Source Input Frequency (MHz) FM Min Input Frequency (MHz)‘M Max Input Frequency (MHz) Input Parameter ——
CGM_0_MUX_2 'PERIPH_PLL_PHI_A_CLK (24) 200 NOT FM CLOCK! NOT FM CLOCK! DC_DIV_2 3ADIV_FMT | 0
CGM_0_MUX_2  'PERIPH_PLL_PHI_4_CLK (24) 200 NOT FM CLOCK! NOT FM CLOCK! DC_DIV_3 19
Figure 34. DIV_FMT field

4. Some CGM mux outputs are not directly configurable as shown in Figure 35. In these cases, the entire row
corresponding to that output will be grayed out.

CGM_MUX Clock Source Input Freque: MHz EM Min Input Frequel MHz)  FM Max Input Freque, IMHz) Input Parameter
CGM_0_MUX_4  PERIPH_PLL_PHI_3_CLK [23) 266.6666667 NOT FM CLOCK! NOT FM CLOCK! DC_DIV_0 1
CGM_D_MUX_3

CGM_MUX Output CGM_MUX Endpoi |~ |

CGM_0_MU¥_4_DC_D_CLK
PO_LIN_BAUD_CLK/2

PO_LIN_BAUD_CLK
PO_LIN_CLK

Figure 35. CGM mux output PO_LIN_CLK is not directly configurable

5. CGM_MUX Endpoints that are named RSVD_n do not go to any module. However, their Clock Sources and
Input Parameters may still be configurable (i.e. not grayed out) as shown in Figure 36.

CGM_MUX Clock Source Input Freque: MHz, FM Min Input Freque MHz) FM Max Input Freque: MHz) Input Parameter

CGM_1_MUX_13 PERIPH_DFS_3_CLK (33) 45965517241 NOT FM CLOCK! NOT FM CLOCK!

CGM_1 MUX 14  PERIPH_DFS 5 _CLK [35) 320 NOT FM CLOCK! NOT FM CLOCK! DC_DIV D 0
CGM_MUX Output CGM_MUX Endpoint N

CGM_1_MUX_13_CLK
CGM_1_MUX 14 DC 0 CLK P1_NETC_AXI_CLK

Figure 36. RSVD_1 and RSVD_2 (not shown) do not go to any modules

6. CGM dividers do not all have the same ranges/ limit. There may be more divider ranges possible than shown
in Figure 37. Click on the cell corresponding to the CGM divider field that is being configured for a description of
the valid range of values.

CGEM_MUX Clock Source Input Frequency (MHz) EM Min Input Frequency (MHz)  FM Max Input Frequency (MHz) Input Parameter
CGM_0_MUX_0 CORE_DFS_1_CLK {12) 400 FM MNOT ENABLED FM MOT ENABLED
CGM_0_MUX_1 FIRC_CLK (0) 48 NOT FM CLOCK! NOT FM CLOCK! DC_DIV_D

CGM_D_MUX_I_ 'FIRC_CLK [D’ 43 MOT ER CLOCK] MOT EA CLOCKL Dw- DU 1 ‘“I'alld ranae
CGM_O_MUX_2  PERIPH_PLL_PHI_&_CLK (24) 200 Microsoft Excel x
CGM_0_MUX_2  'PERIPH_PLL_PHI_4_CLK [24) 200

CGM_O0_MUX_2  'PERIPH_PLL_PHI_4_CLK (24) 200 T
CGM_0_MUX_2 E’ERIPH_PLL_PHI_-’I_CLK (24 700 @ [ T, (T 199
CGM_O_MUX_2  'PERIPH_PLL_PHI_4_CLK (24) 200 .

CGM_O_MUX_2  'PERIPH_PLL_PHI_4_CLK (24) 200 Cancel Help

FERA A RNV 3
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.CGM MUX Clock Source Input Frequency (MHz) FM Min Input Frequency (MHz)  FM Max Input Frequency {(MHz) Input Parameter
CGM_0_MUX_3 PO_PSI5_S_UTIL_CLK {62) NOT FM CLOCK! NOT FM CLOCK! DC_DIV_0

CGM_0_MUX_3  'PO_PSIS_S_UTIL_CLK (62) NOT FM CLOCK! NOT FM CLOCK! DC_DIV_1
CGM_0_MUX_3  'PO_PSIS_S_UTIL_CLK [62) Microsoft Bxcel %

CGM_0_MUX_3  'PO_PSI5_S_UTIL_CLK (52)
CGM_0_MUX_3  'PO_PSI5_S_UTIL CLK (52)

e Range is 0-1023. 10-bit DIV.
CGM_0_MUX_3  'PO_PSI5_S_UTIL_CLK (62) Cancel Help
FEAM 0 MY 4 PFRIPH PI1 PHI 2 K73 TRA RRRARRT -

CGM_0_MUX_3  PO_PSI5_S_UTIL_CLK [62)
CGM_0_MUX_3 'PD_PSIS_S_UTIL_CLK (62)

Figure 37. CCGM_0_MUX_2 has a DC_DIV_0 which only has the range 0-255, CMG_0_MUX_3 has a DC_DIV_1 with

a range of 0-1023.

is 0-10.

[ = R S ey

7. DC_DIV_nPS dividers cannot be configured separately and are highlighted white as shown in Figure 38.
These values are updated by the blue DC_DIV_n field directly above it. (Note: PS refers to “phase-shifted.”)

VCGM_MUX Clock Source Input Frequency (MHz)  FM Min Input Frequency (MHz)‘M Max Input Frequency (MHz|
CGM_1_MUX_6 'PERIPH_DFS_E_CLK (33) 496.5517241 NOT FM CLOCK! NOT FM CLOCK{ DC_DIV_1 3
CGM_1_MUX_6 ?ERIPH_DFS_S_CLK (33) 496.5517241 NOT FM CLOCK! NOT FM CLOCK] DC_DIV_1PS r 3

Figure 38. DC_DIV_1PS is updated by DC_DIV_1 directly above it

10.8.2 CGM Configuration Steps

Follow the steps provided below for configuring the CGM section to achieve max clock frequencies.

1. For each mux under "CGM_MUX," use the drop-down to select a clock source (only the blue cells have drop-
down menus) as shown in Figure 39. This will update the "Input Frequency (MHz)" entry, and the entries for

FM Min Input Frequency (MHz) and FM Max Input Frequency (MHz). The FM min and max input columns are
updated depending if the input clock source selected is derived from a PLL with FM support.

CGM_MUX Clock Source Input Frequency (MHz)

CGM_O0_MUX_0  CORE_DFS_1 CLK [12) 400

CGM_0_MUX_1  CORE_DFS_4 CLK [15) 400

CGM_O_MUX_1  CORE DFS & CLK (15) 400
|c:3m_u_mux_1 PERIPH_PLL_PHI_4 CLK (24) |+ 200

CGM_0_MUX_2 FIRC_CLK (0) 200

CEM_D_MUNX_2 PERIFH_PLL_PHI_4 CLK [24) 200

Figure 39. Drop Down to Select Clock Source for CGM_MUX

2. Configure the dividers (DC_DIV_0, DC_DIV_1, etc.) and “DIV_FMT” fields under “Input Parameter” as
applicable for each CGM mux with an output divider. Changes to fields under “Input Parameter” update the
output clocks under "CGM_MUX Endpoint" that correspond to each CGM muyx, including the corresponding
values under FM Min Output Frequency (MHz) and FM Max Output Frequency (MHz), depending on if the FM
min and max input columns have text or numerical values.
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Refer to Figure 40 and Figure 41 for a complete example that shows the result of all the CGM configuration
steps. Notice the CGM_MUX entries that repeat if they feed into multiple output clocks. The repeated entries’
clock source will be updated by making a selection with the drop down in the blue cell, and any corresponding
input parameters will also be updated by modifying the value in a corresponding blue cell.

VCGM MUX Clock Source g p Parameﬂ;e(
CGM_0_MUX_0  CORE_DFS 1 CLK(12) FM NOT ENABLED
]CGM_O_MLIX_l CORE_DFS_4_CLK (15) -

g§888

FM NOT ENABLED DC_DIV_0 2
FM NOT ENABLED FM NOT ENABLED|DC_DIV_1 2]

NOT FM CLOCK!

|CGM_0_MUX_1 FIRC_CLK (0)
| CGM_0_MUX_2 CORE_DFS_4_CLK (15)

CGM_MUX Output (G Endpo

CGM 0 MUX 0 CLK S CK 400 NOT EM CLOCK! NOT M CLOCK!
CGM_0_MUX_1_DC_0_CLK PO_REG_INTF_CLK 133.3333333 NOT FM CLOCK! NOT FM CLOCK!
CGM_0_MUX_1_DC_1_CLK PO_REG_INTF_2X_CLK 133.3333333 NOT FM CLOCK! NOT FM CLOCK!

Figure 40. CGM_0_MUX_1 entries repeat, with each entry having a different divider. Source clock is
CORE_DFS_4_CLK. PO_REG_INTF_CLK has DC_DIV_0 divider and PO_REG_INTF_2X_CLK has DC_DIV_1 divider.

CGM_MUX VCIock Source MHz Vln T Paramefer

|cam_o_mux_o 400 FM NOT ENABLED FM NOT ENABLED
|0GM_0_MUX_1 | FIRC_CLK (0) 48 NOT FM CLOCK! NOT FM CLOCI
|cGM_0_MUX_1  [FIRC_CLK (0) 48 NOT FM CLOCK! NOT FM CLOC

CGM_MUX Output CG X Endpo . (

CGM_0_MUX_0 _CLK |po_svs_cik 400 NOT FM CLOCK! NOT FM CLOCK!
CGM_0_MUX_1_DC_0_CLK PO_REG_INTF_CLK 28 NOT FM CLOCK! NOT FM CLOCK!
CGM_0_MUX_1_DC_1_CLK PO_REG_INTF_2X_CLK 16 NOT FM CLOCK! NOT FM CLOCK!

Figure 41. Changing Clock Source to FIRC_CLK updates PO_REG_INTF_CLK and PO_REG_INTF_2X_CLK in
CGM_MUX Endpoint Column. Changing DC_DIV_0 causes additional changes to PO_REG_INTF_CLK value.

Note: To configure LFASTO and LFAST1 PLLs, look at CGM_1_MUX_11 for LFASTO and CGM_1_MU_11
for LFAST1 as shown in Figure 42. Select source clocks for each one and configure the divider value for
each, which will affect the values for P1_LFASTO REF CLK and P1_LFAST1 _REF CLK. These clocks are
source clocks for LFASTO PLL and LFAST1 PLL, respectively. Go back to PLL and configure the LFAST PLLs
according to the steps in that section.

CGM_MUX Clock Source input Frequency (MHz) __ FM Min Input Frequency (MHz) _EM Max Input Frequency (MHz) Input Parameter CGM_MUX Output CGM_MUX Endpo -
CGM_L_MUX_11  LFAST_O_EXT_REF_CLK_I (53) b1} NOT FM CLOCKI NOT FM CLOCK! DC_DIV_0 CGM_1_MUX_11_DC_0_CLK  |P1_LFASTO_REF_CLK
CGM_1 MUX_12  FXOSC_CLK (2) a0 NOT FM CLOCK! NOT FM CLOCK! DC_DIV_0 CGM_1_MUX_12_ DC_O_CLK  |P1_LFAST1 REF_CIK

Figure 42. LFASTO and LFAST 1 PLL Reference Clock Mux Configuration

10.9 AE Clocking

Use the drop-down to select a clock source for MC_ME_AE. This updates the Clock Source and Input
Frequency values for both MC_ME_AE and MC_CGM_AE.

Module Clock Source Input Frequency (MHz)

|mc_me_ae P5_AE_CLK . 160
MC_CGM_AE | FIRCAE 160
P5_AE_CLK

Figure 43. MC_ME_AE and MC_CGM_AE clock configuration
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10.10 Clock Frequency Ranges

The Clock Frequency Ranges sheet, as shown in Figure 44, summarizes the calculated output frequencies
from the prior sheets and validates them against the data sheet min/max. Here you will see descriptions,
names, and calculated values of all clocks based on the inputs provided in the previous steps. Calculated
values will change color if they are within the correct range for that clock, including their corresponding FM min
and max frequencies. Check this sheet to ensure the configured clock settings are valid.

CTU Clock Frequency PO_CTU_PER _CLK o NOT FM CLOCK!” a NOT FM CLOCK! 81 MHz
SP1_0and SP1_1 Clock Frequency P0O_DSPI_CLK 0 NOT FM cLock!” 5 NOT FM CLOCK! 102 MHz
Micro Second Channel Clock Frequency PO_DSPI_MSC_CLK 0 NOT FM CLOCK! ™ 017 NOT FM CLOCK! 135 MHz
eMI0S_0 Clock Freguency PO_EMIOS_LCU_CLK 0 NOT FM cLock!” 3 NOT FM CLOCK! 162 MHz
FlexRay Protocol Engine Clock Freguency PO_FR_PE CLK 0 NOT FM cLOCK! ™ 1 NOT FM CLOCK! 81 MHz
GTM Clock Freguency P0O_GTM_CLK 0 NOT FM cLock!” 0.51 NOT FM CLOCK! 405 MHz
GTM NoC Interface Clock Frequency PO_GTM_NOC_CLK 0 NOT FM cLock!” 0.51 NOT FM CLOCK! 405 MHz
GTM Time Stamp Clock Frequency PO_GTM_TS_CLK 0 NOT FM cLock!” 0.1 NOT FM CLOCK! 81 MHz
LINFlexD Baud Clock Frequency PO_LIN_BAUD_CLK 0 NOTFM cLock!” 6.67 NOT FM CLOCK! 135 MHz
LINFlexD Clock Freguency PO_LIN_CLK 0 NOT FM cLock!” 333 NOT FM CLOCK! 67.5 MHz
Digital NanoEdge Clock Frequency PO_NANO_CLK 0 NOT FM cLock!” 152 NOT FM CLOCK! 1620 MHz
PSI5 125K Clock Frequency PO_PSIS_125K_CLK 0 NOT FM cLock!” 0.2 NOT FM CLOCK! 4.05 MHz
PSI5 183K Clock Frequency PO_PSI5_189K_CLK 0 NOTFM cLock!” 0.3 NOT FM CLOCK! 6.0606 MHz
PSIS 1US Clock Frequency P0O_PSIS_1US _CLK 0 NOT FM cLock!” 0.05 NOT FM CLOCK! 1.01 MHz
PsI5_s Baud Clack Frequency PO_PSI5_S_BAUD_CLK 0 NOT FM cLock!” 25 NOT FM CLOCK! 30.625 MHz
PSI5_S Care Clock Freguency PO_PSIS_S_CORE_CLK 0 NOT FM cLock!” 1.25 NOT FM CLOCK! 25.3 MHz
PSI5_S_0Trigger Clock 0 Frequency PO_PSI5_S_TRIG_CLKO 0 NOT FM cLOCK! ™ 0.05 NOT FM CLOCK! 1.01 MHz
PSIS_S_0Trigger Clock 1 Frequency PO_PSI5_S TRIG_CLK1 0 NOT FM CLOCK! ™ 0.05 NOT FM CLOCK! 1.01 MHz
PSI5_S_0Trigger Clack 2 Frequency PO_PSIS_S_TRIG_CLK2 0 NOT FM cLock!” 0.05 NOT FM CLOCK! 1.01 MHz
PSI5_S_0Trigger Clock 3 Frequency PO_PSIS_S_TRIG_CLK3 0 NOT FM cLock!” 0.05 NOT FM CLOCK! 1.01 MHz
PSI5_S UART Clock Frequency P0_PSI5_ 5 _UART_CIK 0 NOTFM cLock!” 25 NOT FM CLOCK! 50.625 MHz
PSIS_S UTIL Clock Frequency P0O_PSIS_S_UTIL_CLK 0 NOT FM cLock!” 0.05 NOT FM CLOCK! 1.01 MHz
PSI5_S_0 Watchdog Clock 0 Frequency PO_PSIS_S_WDOG_CLKD 0 NOT FM cLock!” 0.05 NOT FM CLOCK! 1.01 MHz
PSI5_S_0 Watchdog Clock 1 Frequency PO_PSIS_S_WDOG_CLK1 0 NOT FM cLOCK! 0.05 NOT FM CLOCK! 1.01 MHz
PSI5_S_0 Watchdog Clock 2 Frequency PO_PSI5_S WDOG_CLK2 0 NOT FM cLOCK! ™ 0.05 NOT FM CLOCK! 1.01 MHz
PSI5_S_0 Watchdog Clock 3 Frequency PO_PSI5_S_WDOG_CLK3 0 NOT FM CLOCK! ™ 0.05 NOT FM CLOCK! 1.01 MHz
PO Register Interface 2X Clock Frequency PO_REG_INTF_2X_CLK 0 2.909406566" 2.91 2.909406566 133.33 MHz
PO Register Interface Clock Frequency PO_REG_INTF_CLK 0 2.509406566" 291 2.909406566 133.33 MHz
PO System Clock Frequency P0_5YS_CLK 0 8.000868056" 8 8.000868056 405 MHz
SPI_3 and SP1_4 Clock Frequency P1_DSPI60_CLK 0 NOT FM cLock!” 6 NOT FM CLOCK! 120 MHz
SPI_2 Clock Frequency P1_DSPI_CLK 0 NOT FM cLock!” 5 NOT FM CLOCK! 102 MHz
LINFlexD Baud Clock Frequency P1_LIN_BAUD_CLK 0 NOTFM cLock!” 6.67 NOT FM CLOCK! 135 MHz
LINFlexD Clock Frequency P1 LIN CLK 0 NOT FM cLock!” 333 NOT FM CLOCK! 67.5 MHz
ETH_0 RMIl Mode Reference Clock Frequency (P1_NETCO_REF_RMII_CLK) ETH_0_REF_RMII_CLK 0 NOT FM CLOCK! ™ 2.48 NOT FM CLOCK! 50 MHz
ETH_0 MIl Mode Receive Clock Frequency (P1_NETCO_RX_MII_CLK) ETH_0_RX_MII_CLK 0 NOT FM cLock!” 118 NOT FM CLOCK! 25 MHz
ETH_0 RGMII Mode Receive Clock Frequency (P1_NETCO_RX_RGMII_CLK) ETH_0_RX_RGMII_CLK 0 NOT FM cLOCK! ™ 6.21 NOT FM CLOCK! 125.75 MHz
ETH_0 Ml Mode Transmit Clock Frequency (P1_NETCO_TX_MII_CLK) ETH_0_TX_MII_CLK 0 0.478457226" 0.48 0.478457226 25 MHz
ETH_0 RGMII Mode Transmit Clock Frequency (P1_NETCO_TX_RGMII_CLK) ETH_0_TX_RGMII_CLK 0 2.511900436" 2.51 2.511900436 125.75 MHz
ETH_1 RMII Mode Reference Clock Frequency (P1_NETC1_REF_RMII_CLK) ETH_1_REF_RMII_CLK 0 NOT FM cLock!” 2.48 NOT FM CLOCK! 50 MHz
ETH_1 MIl Mode Receive Clock Frequency (P1_NETC1_RX_MII_CLK) ETH_1_RX_MII_CLK 0 NOT FM cLOCK! ™ 118 NOT FM CLOCK! 25 MHz
ETH_1 RGMII Mode Receive Clock Frequency (P1_NETC1_RX_RGMII_CLK) ETH_1 RX_RGMII_CLK 0 NOT FM cLOCK! ™ 6.21 NOT FM CLOCK! 125.75 MHz
ETH_1 Ml Mode Transmit Clock Frequency (P1_NETCL_TX_MII_CLK) ETH_1_TX_MII_CLK 0 0.478457226" 0.48 0.478457226 25 MHz
Figure 44. Clock Frequency Ranges Sheet
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10.11 Module Clocks

The Module Clocks sheet shows a summary of the clock tree distributed to all the modules on the device. The
following describes different features of the sheet and how to use it.

1. To only see the clocks for a specific module, use the “+” and “-” symbols on the left side of the sheet to
expand and collapse each section.

2. The frequency modulated minimum and maximum values (if applicable) are not shown in this sheet since any
source clocks in this sheet can be checked in the Clock Frequency Ranges sheet to make sure they are in the
correct range. The values shown here are nominal clock frequencies for both output clocks that have FM source
clocks and output clocks that do not.

3. Some modules have more “Other Clocks” than others or may not have a “Module Clock” or “Reg Interface
Clock.” As a result, some of the cells corresponding to these clocks’ frequency values may have values of
“---" (and not #N/A or #VALUE!) in the frequency columns if there are no clocks, as shown in Figure 45. This is
normal functionality and not a bug.

1 |Group Module Module Clock Source Module Clock Frequency (MHz) Reg Interface Clock Source Reg Interface Clock Frequency (MHz)
2 |RTU Modules
53 |SMU Modules
74 |System Modules
13ResetandBootModules
140 Power Management Modules
143 Memory-Controller Modules

144 QuadsPI_0 P4_REG_INTF_2X_CLK 133.3333333 P4_REG_INTF_2X_CLK 133.3333333

145 QuadsPI_1 P4_REG_INTF_2X_CLK 133.3333333 P4_REG_INTF_2X_CLK 133.3333333
146 OTFAD E—1 P4_REG_INTF_2X_CLK 133.3333333

© 7 MEW_0 P4_REG_INTF_2X_CLK 133.3333333 P4_REG_INTF_2X_CLK 133.3323333

148 MEW_1 P4_REG_INTE_2X_CLK 133.3333333 P4_REG_INTF_2X_CLK 133.3333333
149 USDHC PA_SDHC_IP_DIV2_CLK 133.3333333 |

- 150 DDR E—1 P6_REG_INTF_CLK 133.3333333

151|Timer Modules w/ GTM Subsystem Modules
167 Communication Interface Modules

213 FlexLLCE Modules

319 Analog Modules

323 Motor Control Modules

£ Y B E N e 1 £ 0 £ £

324 cru PO_REG_INTF_CLK 24 PO_REG_INTF_CLK 2
. 325 LCU_0 P4_EMIOS_LCU_CLK 160 P4_REG_INTF_CLK 1333333333
- 326 Lcu 1 PO_EMIOS_LCU_CLK 160 PO_REG_INTF_CLK 24
327 TRGMUX_0 P4_REG_INTF_CLK 133.3333333 P4_REG_INTF_CLK 133.3333333

328 TRGMUX_1 PO_REG_INTF_Cl 24 PO_REG_INTF_CLK 24

Figure 45. Module Clocks Sheet (Scroll right to find “Other Clock” entries)

10.12 Examples

This section presents a few examples of common usage scenarios for the tool.

10.12.1 Configure a Clock for a specific module

One usage scenario for the tool is as an aid to calculate a specific module clock. This example will show the
steps to trace and configure the CE_CAN_0 CAN clock source to 16MHz.

Note: CE_CAN_0 CAN clock source is P3_CAN_PE CLK.

1. Go to Module Clocks sheet.
a. Find “FlexLLCE Modules” dropdown.
b. Find CE_CAN_0 and identify its CANCLK source as shown in Figure 46.
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r 1
Module Module Clock Source  Module Clock Frequency (MHz)  Reg Interface Clock Source Reg Interface Clock Frequency (MHz) Other Clock 1 Name Other Clock 1 Source  Other Clock 1 Frequency (MHz) (
CE_CAN_O CE_SYS_DIV2_CIK 200 CE_SYS_DIV2_CLK 200 CANCLK P3_CAN_PE CIK 80"

Figure 46. Find CE_CAN_0

2. Go to the CGM sheet. Refer to Figure 47 for the following steps.
a. Find P3_CAN_PE_CLK under “CGM_MUX_Endpoint.”
b. In that same row under “Clock Source” select “PERIPH_PLL PHI 5 CLK.”
c. Inthe same row, set DC_DIV_0 to 5.

[
CGM_MUX Clock Source Input Frequency (MHz] FM Min Input Frequency (MHz) FM Max Input Frequency (MHz) Input Parameter CGM_MUX Output G v E v

CGM_3_MUX_3  |PERIPH_PLL_PHI_5_CLK(25) |~ % NOT FM CLOCK! NOT FM cLOCKY] DC_DIV_0 B CGM_3_MUX_3_DC_0_CLK ls_CAN_PE_CLK ]
CGM_3 MUX 4 | FIRC_CLK(0) 400 NOT FM CLOCK! NOT FM CLOCK! T CGM_3_MUX 4 DC 0 CLK X X
CGM_4_MUX 0 | FXOSC_CLK (2) 400 FM NOT ENABLED FM NOT ENABLED CGM_4_MUX_0_CLK P4_SYS_CLK
CGM_4_MUX_0 | PERIPH_PLL_PHI_S_CLK (25) P4_SYS_CLK/2 P4_SYS_DIV2_CLK

Figure 47. Configure CGM_3_MUX_3 in CGM Sheet ‘

3. Go to the PLL sheet. See Figure 48 for the steps listed.
a. Under “PERIPH PLL,” select MODE to be “Integer”
b. For REFCLKSEL select “FXOSC_CLK.”
c. Set MFI to 60, MFN to 0, and RDIV to 1.
d. Make note of the value in and the color of the PERIPH PLL cell under “REFCLKSEL/ RDIV (MHz).” For

this PLL, a valid input, computed by REFCLKSEL/ RDIV, can only be 20-40 MHz, and this cell will be
green if the computed input value falls in this valid range.

e. Set ODIV_5to 24.

PERIPH PLL

Input Paj utput B Frequen -
MODE Ilnteger IREFCLKSE[(MHI) FXOSC_CLK (1) 40 MFI DIV | 1[PERIPH_PLL vCO_CLK 2400.00}
MFN 0 oIV 0 TI[PERIPH_PLL_PHI_0_CLK 1200.00)

DIV_1 23|PERIPH_PLL_PHI_1_CLK 100.00)

oDIv_2 19| PERIPH_PLL_PHI_2_CLK 120.00)

opIv_3 8|PERIPH_PLL_PHI_3_CLK 266.67]

oDIV_4 11|PERIPH_PLL_PHI_4_CLK 200.00)

oDIV_5 | 24[PERIPH_PLL_PHI_5_CLK 96.00)

oDIV_6 Z[PERIPH_PLL PHI_6_CLK 800.00)

REFCLKSEL/ RDIV (MHz)

CORE PLL RIFH PLUDDR PLL AURORA PLL LFAST PLL
40 200 40 40 20

Figure 48. Configure each PERIPH PLL field and REFCLKSEL/ RDIV Validity

4. Check the Manual Clocks sheet. Ensure FXOSC CLK is 40MHz, as shown in Figure 49.

= ) ®
FIRC_CLK 48
SIRC_CLK 0.032
[Fxosc_cik 40
ETH_O_RX_CLK 40
ETH_1_RX_CLK 50
ETH_O_TX_CLK 50
ETH_1_TX_CLK 50
ETH_RGMII_REF_CLK 125
TMR_1588_CLK_| 50
LFAST_0_EXT_REF_CLK_| 20
LFAST_1_EXT_REF_CLK_| 20
AURORA_EXT_CLK 100
TCK 50

Figure 49. FXOSC_CLK in Manual Clocks

5. Go to the Clock Frequency Ranges sheet and look for P3_CAN_PE_CLK. The calculated frequency
is 16MHz as desired and is highlighted green and is within the acceptable range of values, as shown in

Figure 50.
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T — — — — — — — —
Clock Description [ Clock Name [] DS Min [~ ] FM Min Frequency [~ | Calculated Frequency [~ | FM Max Frequency [~ DS Max [~ |Unit  [~]
NEIETEIICE FUT ALS_ACULL T Fo_nls_un i WO P LGRS 10T winz

............. T

ers = =)
CAN Protocol Engine Clock Frequency P3_CAN_PE_CLK 0 NOT FM CLOCK! 16 NOT FM CLOCK! 81 MHz

Figure 50. Check P3_CAN_PE_CLK Value

10.12.2 Configure the full Clock Tree

For this use case, follow the configuration steps for each sheet in the order provided above. The tool by default
configures the full clock tree to the max value for every clock without FM enabled for CORE PLL and DDR PLL,
so make note of the default clock configurations when the tool is first downloaded.

10.13 Software Mapping

This section maps configurable fields in each sheet to device registers and register fields. For source clock
selection in the PLL, CLKOUT, and CGM sections, the numbers in parenthesis for clock source options in the
drop-down list correspond to the value that needs to be written to select that particular clock as a source. For
more information, refer to the Reference Manual'*?,

10.13.1 PLL Register Mappings

The base registers for the CORE, PERIPH and DDR PLLs registers are CORE_PLL, DDR_PLL, and
PERIPH_PLL, respectively. The base register for the AURORA PLL registers is ATP. The base registers for
LFASTO and LFAST1 registers are LFAST_0 and LFAST _1, respectively.

Table 4. CORE PLL

Field in Tool Corresponding Register(s) and Field(s)
MODE Integer Iv 3 PLLFD.SDMEN,
EM SPREAD | Integer PLLFM.SSCGBYP
| Fractional
FM
REFCLKSEL (MHz) |[FX0SC_CLK (1) [ PLLCLKMUX.REFCLKSEL
| FIRC_CLK (0}
FXOSC_CLK (1)
MFI 50 PLLDV.MFI
MFN 0 PLLFD.MFN
RDIV 1 PLLDV.RDIV
oDIV_0 2| PLLLODIV_0.DIV
|Fv sPREAD [center |- PLLFM.SPREADCTL
Center
STEPNO 625.00 PLLFM.STEPNO,
STEPSIZE 26.54 PLLFM.STEPSIZE
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Table 5. PERIPH PLL
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Field in Tool Corresponding Register(s) and Field(s)
f PLLFD.SDMEN
MODE integer |
Integer
Fractional
REFCLKSEL (MHz) |FXOSC_CLK (1) PLLCLKMUX.REFCLKSEL
FIRC_CLK (0
FXOSC_CLK (1) B
ME 60 PLLDV.MFI
MFN 0 PLLFD.MFN
RDIV 1 PLLDV.RDIV
oDIV 0 1 PLLLODIV_0.DIV,
oDiv_1 = PLLLODIV_1.DlV,
oDlv_2 19
oDIV 2 2 PLLLODIV_2.DIV,
oDIV_4 11 PLLLODIV_3.DlV,
obiv_s 12 PLLLODIV_4.DIV,
ODIV_6 2

PLLLODIV_5.DIV,
PLLLODIV_6.DIV

Table 6. DDR PLL

Field in Tool Corresponding Register(s) and Field(s)
wor T T N
FM SPREAD | Integer .
Fractional
FM “Mode” field

REFCLKSEL (MHz) |FXOSC_CLK (1)

K PLLCLKMUX.REFCLKSEL

FIRC_CLK (0]
FXOSC_CLK (1]
MEI 60 PLLDV.MFI
MFN 0 PLLFD.MFN
RDIV 1 PLLDV.RDIV
oDIV_0 2| PLLLODIV_0.DIV

|Fm spreAD [center |-

PLLFM.SPREADCTL

| Center
STEPNOG 625.00 PLLFM.STEPNO,
STEPSIZE 26.54 PLLFM.STEPSIZE
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Table 7. AURORA PLL

S$3272/E2 Clock Configuration Guide

Field in Tool Corresponding Register(s) and Field(s)

REFCLKSEL (MHz) |FXOSC_CLK (1) E PLLCLKMUX.REFCLKSEL, GPR2.FUNCC4[8] (select between
T FXOSC or PERIPH_PLL_PHI_5)
AURCRA_EXT_CLK (0)
PERIPH_PLL_PHI_5_CLK (0}

RDIV 1 PLLDIV.RDIV,

oo N PLLDIV[30:25] (PLLDIV.ODIVO),

- PLLDIV.ODIV1
MFID 50 PLLDIV.MFID

AURORA_CLKSRC(MHz) [AURORA_PLL PHI_1 CIK DIV 10(1) |~

FIRC_CLK (0}

CIAC.TPIU_CLK_SEL

Table 8. LFASTn PLLs

Field in Tool Corresponding Register(s) and Field(s)
|FDNEN 1 PLLCR.FDIVEN, PLLCR.FBDIV

FBDIV 32

PREDIV of PLLCR.PREDIV

10.13.2 DFS Register Mappings

The base registers for the given registers are CORE_DFS and PERIPH_DFS.

Table 9. CORE DFS

Field in Tool

Corresponding Register(s) and Field(s)

MFI/MFN Index MFI MFN
0

"o WM e
W W p W W
=
=

DVPORTO0.MFI, DVPORTO.MFN,
DVPORT1.MFI, DVPORT1.MFN,
DVPORT2.MFI, DVPORT2.MFN, DVPORT3.MFI, DVPORT3.MFN,
DVPORT4.MFI, DVPORT4.MFN,
DVPORT5.MFI, DVPORTS5.MFN

Table 10. PERIPH DFS

Field in Tool

Corresponding Register(s) and Field(s)

MFI/MFN Index MFI MFN
0

L R R R
WO R W W

DVPORTO0.MFI, DVPORTO.MFN,
DVPORT1.MFI, DVPORT1.MFN,
DVPORT2.MFI, DVPORT2.MFN, DVPORT3.MFI, DVPORT3.MFN,
DVPORT4.MFI, DVPORT4.MFN,
DVPORTS5.MFI, DVPORTS5.MFN
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10.13.3 CLKOUT Register Mappings

Table 11. CLKOUT

Field in Tool

GPR Base Register

Corresponding Register(s) and
Field(s)

PO_CLKOUT_SRC_CLK
P1_CLKOUT_SRC_CLK
P3_CLKOUT_SRC_CLK
P4_CLKOUT_SRC_CLK

P5_CLKOUT_SRC_CLK

PO_SYS_CLK (24)

PERIPH_DFS_3_CLK (20)
PERIPH_DFS_4_CLK 21)
PERIPH_DFS_5_CLK (22)
DDR_PLL_PHI_0_CLK (23]
PO_SYS_CLK (24)
PO_REG_INTF_CLK (25)
PO_REG_INTF_2X_CLK (26)
PO_PSIS_1US_CLK (27)
PO_PSI5_125K_CLK (28]
PO_PSI5_189K_CLK (29)
PO_PSIS_S_UTIL_CLK (30}
<

GPRO

CLKOUTOSEL.MUXSEL

P1_CLKOUT_SRC_CLK

[PLsvs_cik(2) -

P3_CLKOUT_SRC_CLK
P4_CLKOUT_SRC_CLK
P5_CLKOUT_SRC_CLK

LFASTO_PLL_PHI_0_CLK (2)
LFAST1_PLL_PHI_0_CLK (1)
PI_SYS_CLK 2)
P1_SYS_DIVZ_CIK (3)

P1_S¥S_DIVA_CIK 14)
P1_REG_INTF_CLK (5]

GPR1

CLKOUT1SEL.MUXSEL

P1_DSPLCIK (6]

P1_DSPIE0_CLK (7)

P1_LIN_BAUD_CLK (8)

PI_LINCLK (9)

ETH_TS_CLK(10)

ETH_TS_DIV4_CLK (11) v

[P3_svs_cik (0)

P3_SYS_CLK (0}
CE_SVS_DIV2_CLK (1)
CE_SV5_DIV4_CLK (2)
P3_REG_INTF_CLK (3]
P3_DBG_TS_CLK (4)
P3_CAN_PE_CLK (5}
P2_S¥S_CLK (6]
RTUO_CORE_DIV2_CLK (7}
RTU1_CORE_DIV2_CLK (8]
DDR_CLK (5}
P3_S¥S_DIV2_NOC_CLK (10)

P3_CLKOUT_SRC_CLK GPR4
P4_CLKOUT_SRC_CLK

P5_CLKOUT_SRC_CLK

CLKOUT2SEL.MUXSEL

GPR5

P4_CLKOUT_SRC_CLK
P5_CLKOUT_SRC_CLK

[Pa_s¥s_cik(0) =

P4_S¥5_CLK (0] -
P4_5¥5_DIV2_CLK (1)

HSE_S¥S_DIV2_CLK 2)

P4_REG_INTF_CLK (3}

P4_REG_INTF_2X_CLK (4]

P4_PSI5_1US_CLK (5)

P4_PSIS_125K_CLK [6)

P4_PSIS_189K_CLK (1)

P4_PSIS_S_UTIL_CLK (5}
P4_PSIS_S_UART_CLK (9)
P4_PSI5_5_BAUD_CLK (10}
P4_PSIS_5_CORE_CLK (1) v

CLKOUT3SEL.MUXSEL

GPR3 CLKOUT4SEL.MUXSEL

P5_CLKOUT_SRC_CLK |P5_SYS CLK(0)
P5_S¥5_CLK (0)
P5_5¥5_DIV2_CLK (1)
P5_SY5_DIV4_CLK (2]
PS_REG_INTF_CLK 3]
P5_LIN_BAUD_CLK (4)
PS_LIN_CLK [5)
P5_DSPI_CLK (6)
P5_DIPORT_CLK (7}
PS_AE_CLK (5]
PS_CANXL_PE_CLK (9)
PS_CANXL_CHI_CLK (10)

10.13.4 CGM Register Mappings

Table 12. CGM

Field in Tool CGM Base Register Corresponding Register(s)
and Field(s)

S T o =t MC_CGM_x MUX_n_CSC.SELECTCL
CGM_0_MUX_0 |FIRC_CLK [0) |-

CEM_0_MUX_1 FIRC_CLEK [0

CGM_0_MUX_1 | CORE_DFS_1_CLK (12)

DC DIV 2 2 MC_CGM_x MUX_n_DC_m.DC_DIV
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Table 12. CGM...continued

S$3272/E2 Clock Configuration Guide

Field in Tool CGM Base Register Corresponding Register(s)
and Field(s)
DIV_FMT 0 MC_CGM_x MUX_n_DC_m.DIV_FMT
10.13.5 AE Register Mappings
Field in Tool Module Corresponding Register(s) and
Modulé 7 Wlnput Frequéncy (MHz) MC_ME_AE DRUN_MC.SYSCLK
MC_ME_AE P5_AE_CLK - 160
MC_CGM_AE | FIRC_AE 160
PS_AE_CLK
11 References
[11 S3272 Reference Manual
[2] S32E2 Reference Manual
[3] S32Z2 Data Sheet
[4] S32E2 Data Sheet
[5] S32DS3.5.12
[6] EB Tresos 29.0.0
12 Revision history
Table 13. Revision history
Document ID Release date Description
AN13675 v.1.0 7 April 2026 Initial release
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