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Chapter 1
Addendum for Rev. 6 of MPC5744PRM

1.1 Introduction

This addendum describes corrections or updates to the MPC5744P Reference Manual.
The currently-available version of the MPC5744P Reference Manual is Revision 6. In the
table below, the page numbers in the Location column are relative to that version.

Navigation tip: When navigating this PDF file using the hyperlinks, pressing the ALT
and "left arrow" keys simultaneously will return you to the previously viewed page.

Table 1-1. MPC5744PRM Rev. 6 addendum

Location | Description

Chapter 2, Introduction

Page 90 ¢ In "Block Diagram" section, updated the Block diagram.
* See Block Diagram.

Chapter 4, Signal Description

Page 97 * In the "MPC5744P features differing by package" table, removed the row for DSPI3.
* See MPC5744P features differing by package.
Page 102 * Added the "GPIO safe state configuration” section.

¢ See GPIO safe state configuration

Page 105 * In table 'System pins/balls' changed content in the row set for the indicated Symbol:
e XTAL changed the Type from Input to Output and updated the description.
* Extal updated the description.

¢ See System pins/balls

Page 106 * In table 'SIPI LFAST LVDS pin descriptions' changed SIPI to LFAST under the column
Signal and changed Interprocessor Bus LFAST to SIPI/LFAST under the column Signal
description

e See Table 2-3
Page 107 ¢ In the "Pin muxing" table:

¢ Updated the "Dir" column to correctly indicate the port pin direction.
¢ Revised pin data as follows:
¢ Added the following footnote to the LFAST entries for C[12], G[7], and I[5-7]:
¢ "When the LFAST interface is selected the other functionality of the MSCR
register is not available."
¢ Added the following paragraph:

Table continues on the next page...
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Table 1-1. MPC5744PRM Rev. 6 addendum (continued)

Location

Description

* Some pins have Nexus functionality muxed with GPIO or other functions. For
these pins, the Nexus functionality is automatically set when the Nexus tool is
connected to the device. The value in MSCRn register may not correspond to
Nexus functionality."

See Pin muxing

Chapter 5, Memory Map

Page 167 In "Flash memory map" table, added footnotes to the following entries:
¢ 0x01080000: Reserved on MPC5741P
¢ 0x01100000: Reserved on MPC5741P and MPC5742P
¢ 0x01180000: Reserved on MPC5741P, MPC5742P, and MPC5743P
See Memory Map
Chapter 7, Chip Configuration
Page 184 In the "Crossbar Switch Integrity Checker (XBIC) configuration" section, updated the
table "XBIC_0 master and slave ports supported on this chip" and added the the text
"The XBIC_0 module is using the logical masters IDs." before the table. Added the text
"The XBIC_1 module is using the own logical masters IDs." before table "6. XBIC_1
connections".
See Crossbar Switch Integrity Checker (XBIC) configuration
Page 186 In the "Crossbar Switch (XBAR) configuration" section, updated the figure "Crossbar
Switch Integration”.
See Crossbar Switch (XBAR) configuration
Page 187 In the "High priority requests" section, changed "On this device, FlexRay is the only
master that enables high priority requests. The modules that are assigned to the other
physical master ports have CRSx[HPERN] fields, but those modules are not capable of
enabling high priority requests." to "On this device, Core, FlexRay and DMA can enable
high priority requests. SIPI and Ethernet modules are not capable of enabling high
priority requests. To enable DMA master high-priority elevation (HPE) mode,
DMA_TCDn_CSR[BWC] must also be set to 1."
See High priority requests
Page 187 In the "DMA Controller configuration" section, added the bullet point "The CORE_1 and
DMA_1 are controlled by SSCM_UOPS[CCE] bit which is set by the soc_conf DCF
record."
See DMA Controller configuration
Page 190 In the Off-platform peripherals: PBRIDGE_1 table, changed OPACR value from 18 to 19
for the following entries:
* Clock Monitor Unit for motor control clock
¢ Clock Monitor Unit for SYS_CLK
¢ Clock Monitor Unit for Peripheral Bridge
¢ Clock Monitor Unit for ADC clock
¢ Clock Monitor Unit for SENT
See PACR/OPACR registers
Page 208 In the "Flash Memory Controller (PFLASH) configuration” section, changed PFCR2 to
PFCRS.
See Flash Memory Controller (PFLASH) configuration
Page 221 Added section eTimer auxiliary input connection.
See eTimer auxiliary input connection
Page 222 In the "CTU inter-module connections" section, replaced the entire figure.

See CTU inter-module connections

Table continues on the next page...
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.4
Chapter 1 Addendum for Rev. 6 of MPC5744PRM

Table 1-1. MPC5744PRM Rev. 6 addendum (continued)

Location Description

Page 227 * In the "Serial Peripheral Interface (SPI) configuration" section, added the note "DSPI
output signals buffers are enabled automatically by the module when the DSPI output
functionality is selected for the pin through the SIUL2 module (SIUL2_MSCRN[SSS]).
DSPI input signals buffers are controlled by the SIUL2 module (SIUL2_MSCRnN[IBE])
and it is not enabled automatically by the module for the DSPI input pins".

¢ See Serial Peripheral Interface (SPI) configuration

Page 229 ¢ Added table "Number of TX/RX DMA channel".
¢ See LINFlexD configuration
Page 231 ¢ In "SSCM_MEMCONFIG reset value" section, added the MEMCONFIG fields reset

values for IN15P and 1N65H.
¢ See SSCM_MEMCONFIG reset value

Page 236 * In the "Fault inputs" section, revised the "FCCU Non-Critical Faults Mapping" table as
follows:
¢ Added the footnote "This fault may be set when an external debug tool is

connected and has to be ignored while the tool is connected." to the following

NCFs:

11 through 13

33 through 39

44 and 45

69

* Added the footnote "Non-critical fault number 45 (NCF[45]) showing indication of
disablement of Checker Core, DMA and RCCUs can occur incorrectly (bit 13 is set in
Noncritical Fault Status 1(FCCU_NCF_S1[13] = 0b1), when current mode is RUN(x)
and the device enters STOPO/HALTO mode, then exits from STOPO/HALTO mode by
reset. The status of NCF[45] cannot be relied upon when the device is operated in the
described conditions." to NCF[45]

* Changed the description for NCF[13] (was "Core redundancy mismatch: DMA array
interface out of lockstep", is "DMA array interface out of lockstep").

¢ See Fault inputs

Page 241 ¢ In "FCCU chip-specific register reset values" section, changed the reference
FCCU_CFG from "FCCU record" to "FCCU_CFG register bit value sources (N and C)
by event.".

¢ See FCCU chip-specific register reset values

* Added the "FCCU_CFG register event bit values by source (N and C)" section.

¢ See FCCU_CFG register event bit values by source (N and C)

Chapter 8, Reset

Page 261 * In the "Module Status During Reset Process" section, added the following note after the
"Module status during reset states" table:
¢ "If it is configured to run Offline Self-Test after a Long external reset, all modules
present inside LBIST partitions get reset after the selftest is complete (including
those which would otherwise get reset only on a DESTRUCTIVE reset or POR).
Please see LBIST mapping table in STCU2 chapter to identify such modules".
¢ See Module Status During Reset Process.

Chapter 9, Device Configuration Format (DCF) Records

Page 266 ¢ In the "DCF clients available in the SoC" section, in the "Clients which can be set by the
user" table, revised the rows for the following DCF_clients:
e soc_conf
e STCU clients
e PMC_LVD_MISC
¢ PMC_REE
e PMC_LVD_MISC
* See DCF clients available in the device.

Table continues on the next page...
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Table 1-1. MPC5744PRM Rev. 6 addendum (continued)

Location Description
Page 267 In the "FCCU record" section, changed "the third shift-rotates the values to the left" to
“the third shift-rotates the values to the right".
See FCCU record.
Page 269 Deleted the "STCU configuration records" section.

Chapter 11, Debug

Page 277 and Page 278

Changed the chip version from "Maskset N15P : 29B4501Dh, Maskset 1N65H :
19B4501Dh and Maskset ON65H : 09B4501Dh" to "Maskset IN15P : 39B4501Dh, and
Maskset 1N65H : 19B4501Dh" in "Device identification register reset values" and "DID
register reset and parameter values" sections.

See Device identification register reset values and DID register reset and parameter
values.

Page 279

Added the "Trace messages for transactions with error responses" section.
See Trace messages for transactions with error responses.

Page 300

In the "Features" section, added the following :
* NPC handshake for STOP/HALT mode entry/exit has a restriction that : TCK
frequency >= (system clock frequency in the RUN mode)/10.
See Features.

Page 304

In the "Nexus Aurora clocking" section, added content describing the interaction
between Aurora and SYS_CLK.
See Nexus Aurora clocking.

Chapter 12, Power Management

Page 327

In the Supply concept figure, changed VDD_LV_PLL connection from VDD33_ANA to
VDD_LV_COR
See Supply Concept.

Chapter 13, Clocking

Page 337

In the "Clock generation" section, added a note about Progressive Clock Frequency
Switching (PCFS) block.
See Clock generation.

Page 339

In the "System clock frequency limitations" section, in the "Maximum system level clock
frequencies" table:

¢ Changed the name of LFAST to LFAST_CLK.

¢ Changed the maximum frequency of LFAST PLL (RF_REF) from 320 to 26.

See System clock frequency limitations.

Page 340

In the "JTAG Frequencies" section, added table rows describing clocks configured for
150 and 200 MHz.
See JTAG Frequencies.

Page 346

In Peripheral clocks updated the figure Clock distribution.
See Peripheral clocks.

Page 348

In the "LFAST clocking" section:
¢ Changed "a 10-20 MHz reference" to "a 10 MHz, 13 MHz, 20 MHz or 26 MHz
reference".
¢ Changed "a 20 MHz reference" to "a 10 MHz, 13 MHz, 20 MHz or 26 MHz
reference".
See LFAST clocking.

Chapter 14, e200z4d Core Complex Overview

Page 355

In "Overview of e200z4251n3 and e200z424 cores" section, added the following text
"The checker core can be disabled by the soc_conf DCF record".
See Overview of €200z4251n3 and €200z424 cores.

Table continues on the next page...
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Chapter 1 Addendum for Rev. 6 of MPC5744PRM

Table 1-1. MPC5744PRM Rev. 6 addendum (continued)

Location

Description

Chapter 15, Core Detailed Description

Page 431

Changed the Reset value of DMEM Control Register 0.
* See DMEM Control Register 0 (DMEMCTLDO).

Chapter 16, System Integration Unit Lite2 (SIUL2)

Page 472

In PKG field description changed "0b10000: 208-ball BGA" to "0b10000: 257-ball BGA".
See SIUL2 MCU ID Register.

Chapter 22, Enhanced Direct Memory Access (eDMA)

Page 710

* In TCD Control and Status register, changed the bitfield 0x1 value of BWC field from
"Reserved" to "Enable eDMA master high-priority elevation (HPE) mode. No eDMA
engine stalls.".

e See TCD Control and Status Register.

Page 737

* Added the lockstep section.
* See Lockstep.

Chapter 25, Dual PLL Digital Interface (PLLDIG)

Page 762 and Page 768

¢ In the PLLOCR register, removed the LOCIE field (is reserved).
¢ In the PLL1CR register, removed the LOCIE field (is reserved).
e See PLLDIG PLLO Control Register (PLLDIG_PLLOCR).

Page 776

* Deleted reference of 'LOLRE' from the "PLLDIG PLL1 Fractional Divide Register"
section.
e See PLLDIG PLL1 Fractional Divide Register (PLLDIG_PLL1FD).

Page 776

* In the "Clock configuration" section:
* Split Equation 3, "PLL1 PHI Output Frequency", into two cases -- one for FDEN=0
and one for FDEN=1.
¢ Split Equation 5, "PLL1 VCO Frequency", into two cases -- one for FDEN=0 and
one for FDEN=1.
* See Clock configuration.

Chapter 26, Clock Monitor Unit (CMU)

Page 784

¢ In CSR[SFM] field description, added the following note:

"MSR[MD] must be written before enabling frequency measurement (CSR[SFM] = 1).
Do not write MDR[MD] while CSR[SFM] = 1.".

e See CMU Control Status Register (CMU_CSR).

Page 785

* In FDR register description, added the following note:
"The CMU_FDR should be read only when CMU_CSR[SFM] = 0.".
¢ See,CMU Frequency Display Register (CMU_FDR).

Page 786

* In CMU High Frequency Reference Register CLKMN1 register description added the
following note:

"There must be minimally 10 peripheral bus clock cycles + 40 CLKMTO_RMN cycles
between two write in to the register CMU_HFREFR for correct data write
synchronization.".

¢ See CMU High Frequency Reference Register CLKMN1 (CMU_HFREFR).
* In CMU Low Frequency Reference Register CLKMN1 register description added the
following note:

"There must be minimally 10 peripheral bus clock cycles + 40 CLKMTO_RMN cycles
between two write in to the register CMU_LFREFR for correct data write
synchronization.".

* See CMU Low Frequency Reference Register CLKMN1 (CMU_LFREFR).

Table continues on the next page...
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Table 1-1. MPC5744PRM Rev. 6 addendum (continued)

Location

Description

Page 786

In register description of CMU Interrupt Status Register:
* In the first note, changed "This register must be read only after an interrupt(safe
mode entry) is triggered by the CMU" to "This register must be read only after a
CMU event is triggered.".
¢ In the second note, changed "Failing to do so may result in spurious interrupts" to
"Failing to do so may result in ISR flags being spuriously set.".
See CMU Interrupt Status Register (CMU_ISR).

Chapter 27, Clock Generation Module (MC_CGM)

Page 794

In MC_CGM Block Diagram, changed LFAST-SysCLK to LFAST_REF_CLK.
See Overview.

Page 795

In "External Signal Description" section, changed from "The LFAST-SysClk pin can be
either driven by the MC_CGM or used as an input to source the LFAST_CLK clock" to
"The LFAST_REF_CLK pin can be either driven by the MC_CGM or used as an input to
source the LFAST_CLK clock".

See External Signal Description.

Page 816

In "Auxiliary Clock 5 Select Control Register" description, changed the second bullet
from "divided by auxiliary clock 5 divider 0: LFAST PLL clock" to "divided by auxiliary
clock 5 divider 0: LFAST_CLK clock".

In MC_CGM_AC5_SC[SELCTL], changed the bitfield value from "101 LFAST-SysClk
pin" to "101 LFAST_REF_CLK pin"

See Auxiliary Clock 5 Select Control Register (MC_CGM_AC5_SC).

Page 817

In MC_CGM_AC5_SS[SELSTAT], changed the bitfield value from "101 LFAST-SysClk
pin" to "101 LFAST_REF_CLK pin".
See Auxiliary Clock 5 Select Status Register (MC_CGM_AC5_SS).

Page 818

In MC_CGM_AC5_DCO[DIV] changed the field description from "Divider Division Value
— The resultant LFAST PLL clock will have a period 'DIV + 1’ times that of auxiliary
clock 5. If DE is set to 0 (divider 0 is disabled), any write access to the DIV field is
ignored and the LFAST PLL clock remains disabled." to "Divider Division Value — The
resultant ENET_CLK clock will have a period 'DIV + 1' times that of auxiliary clock 10" to
"Divider Division Value — The resultant LFAST_CLK clock will have a period 'DIV + 1’
times that of auxiliary clock 5. If DE is set to 0 (divider O is disabled), any write access to
the DIV field is ignored and the LFAST_CLK clock remains disabled."

See Auxiliary Clock 5 Divider 0 Configuration Register (MC_CGM_AC5_DCO0).

Page 822

Changed the bit field description of DIV field in Auxiliary Clock 10 Divider O
Configuration Register to "Divider Division Value — The resultant ENET_CLK clock will
have a period 'DIV + 1' times that of auxiliary clock 10".

See Auxiliary Clock 10 Divider 0 Configuration Register (MC_CGM_AC10_DCO).

Page 825

Changed the bit field description of DIV field in Auxiliary Clock 11 Divider 0
Configuration Register to "The resultant ENET_TIME_CLK clock will have a period 'DIV
+ 1' times that of auxiliary clock 11".

See Auxiliary Clock 11 Divider 0 Configuration Register (MC_CGM_AC11_DCO0).

Page 827

In Progressive System Clock Switching section added the following paragraph:

"It is recommended to program the PCS configuration registers (i.e.
MC_CGM_PCS_SDUR, MC_CGM_PCS_DIVCn, MC_CGM_PCS_DIVEn and
MC_CGM_DIVSn) with FIRC selected as the system clock. This ensures reliable
progressive clock operation during the PCS register programming in case of a SAFE
mode or RESET event."

See Progressive System Clock Switching.

Page 827

Extensively updated the section "Auxiliary Clock Dividers".
See Auxiliary Clock Dividers.

Table continues on the next page...
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Table 1-1. MPC5744PRM Rev. 6 addendum (continued)

Location Description

Page 833 In figure MC_CGM Auxiliary Clock 5 Generation Overview, changed "LFAST-SysCIk" to
"LFAST_REF_CLK"
See Auxiliary Clock Generation.

Chapter 28, OSC Digital Interface (XOSC)

Page 839 In Loop Controlled Pierce mode section deleted "Loop Controlled Pierce mode (LCP) is
the default oscillator mode."
See Loop Controlled Pierce mode.

Chapter 30, RAM Controller (PRAMC)

Page 849 In PRCR1[PRI] field description added the following Note:
If one of the ports of the PRAM controller is being used for flash overlay, then accesses
through that port, which would originate from the flash controller, will appear to have the
same latency as a flash access. The other port would be unaffected and have the
latency of a normal RAM access.
See Platform RAM Configuration Register 1 (PRAMC_PRCR1).
Chapter 31, Flash Memory Controller (PFLASH)

Page 867 In PFCR3[BFEN_LK] field description changed "PFCR2" to "PFCR1".
See Platform Flash Configuration Register 3 (PFLASH_PFCRS).
Chapter 32, Embedded Flash Memory (c55fmc)

Page 918 In C55FMC_UTO[AIS] bit field description added the following note "Only sequential
addressing is supported for margin read checks.".
See UTest 0 register (C55FMC_UTO).

Page 932 Updated the note under the section Program suspend/resume.

See Program suspend/resume.

Page 936 and Page 938

Updated the Array integrity self check, and User margin read sections.
See Array integrity self check and User margin read.

Chapter 35, ADC Configuration

page 957

In Overview section added the note, "CALBISTREG/OFSGNUSR retains value after
short and long functional resets except the external long functional reset event".
See Overview .

Added new section CTR Reset value after Overview section.

See CTR Reset value

page 958

In Block diagram added the following Note:

CALBISTREG and OFSGNUSR retains value after all Long Functional Resets except
the one cause by External reset event, It also retains value after Short Functional
Resets.

See Block diagram.

page 959

In the "CTU interface" section, revised the note to state the following:
"The CTU MOTC_CLK must be 2 times of ADC_CLK or equal to ADC_CLK".
See CTU interface.

Chapter 36, Analog-to-Digital Converter (ADC)

Page 978

In the MSR[CHADDR] field description, added "MSR[CHADDR] is only valid when the
SARADC is in the sample phase of the conversion (MSR[ADCSTATUS] = 100b).".
See Main Status register (ADC_MSR).

Table continues on the next page...
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Table 1-1. MPC5744PRM Rev. 6 addendum (continued)

Location Description
Page 994 ¢ In ADC_PSCR added PREVAL1 bit field and updated the description of PREVALO bit
field.
¢ See Presampling Control Register (ADC_PSCR).
Page 1032 ¢ In the ADC_CALBISTREG[NR_SMPL] field description changed the Note from "The 16

samples setting is used only when the application needs quicker calibration (reduced
time) to trade off with accuracy. For the best accuracy, it is necessary to use 512
samples. The minimum recommended number of samples is 32 samples" to "The
sample setting is providing a trade-off between calibration time and accuracy. For best
accuracy 512 samples are recommended. The 16 sample setting shall only be used for
applications which require very fast calibration time at the expense of accuracy".

¢ Added the note "The register value during the resets depends on the module
integration. Check the ADC Configuration chapter for it."

* See Calibration, BIST Control and status Register (ADC_CALBISTREG).

Page 1033 ¢ Added the note "The register value during the resets depends on the module
integration. Check the ADC Configuration chapter for it."
* See Offset and Gain User Register (ADC_OFSGNUSR).

Page 1040 * In "ADC Crosstriggering Unit" section updated the figure "ADC Cross triggering Unit".
Changed the signal name from:
e ctu_trigger to CTU_ADC_TRG
¢ ctu_numchannel to CTU_ADC_CH
¢ ctu_nextcmd to ADC_ CTU_NXT_CMD
e ctu_EOC to ADC_ CTU_FIFO_PUSH
e ctu_dataout 11:0 to ADC_ CTU_FIFO_DATA
* See Crosstriggering Unit interface

Page 1041 ¢ In "CTU Control mode" section deleted "If another CTU trigger is received before the
ctu_nextcmd signal, the new request is discarded.".

Page 1044 * Completely replaced the "DMA functionality" section.
¢ See DMA functionality.

Chapter 40, Motor Control Pulse Width Modulator Module (FlexPWM)

Page 1125 ¢ In the "PWM submodule" section, completely replaced the "PWM submodule block
diagram" figure.
¢ See PWM submodule.

Page 1126 ¢ Changed the name of section from "OUT_TRIGO[n] and OUT_TRIG1[n] - Output
Triggers" to "OUT_TRIG_EVEN[n] and OUT_TRIG_ODDIn] - Output Triggers."
Page 1147 ¢ In the SUBN_TCTRL[OUT_TRIG_EN] field description:

¢ Changed from "OUT_TRIGO0" to "OUT_TRIG_EVEN"
¢ Changed from "OUT_TRIG1" to "OUT_TRIG_ODD"
e See Submodule n Output Trigger Control Register (FlexPWM_SUBO_TCTRL).

Chapter 41, Cross-Triggering Unit (CTU)

Pages 1206, 1208, 1257, 1252, * the figures "Block Diagram", "CTU application example: interaction with other
and 1255 peripherals", "Scheduler subunit", "Trigger Generator subunit in triggered mode", and
"TGS in sequential mode", changed the signal names from:
¢ ETIMER1_IN to ETIMER_TRGH1
ETIMER2_IN2 to ETIMER_TRG2
TRIGGER_PORT_A to CTU_ADC_TRG_0
ADC_CMD_PORT_A to CTU_ADC_CH_0
NEXT_CMD_PORT_A to ADC_CTU_NXT_CMD_0
FIFO_PORT_A to ADC_CTU_FIFO_PUSH_O0
ADC_FIFO_DATA_0to ADC_ CTU_FIFO_DATA_O
TRIGGER_PORT_B to CTU_ADC_TRG_1
ADC_CMD_PORT_B to CTU_ADC_CH_1

Table continues on the next page...
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Table 1-1. MPC5744PRM Rev. 6 addendum (continued)

Location Description

e NEXT_CMD_PORT_B to ADC_CTU_NXT_CMD_1
* FIFO_PORT_B to ADC_CTU_FIFO_PUSH_1
* ADC_FIFO_DATA_1to ADC_CTU_FIFO_DATA_1
¢ See Block diagram, Interaction with other peripherals, Scheduler subunit (SU), TGS in
triggered mode, and TGS in sequential mode.

Pages 1221 and 1225 * In "Trigger Handler Control Register 1" and "Trigger Handler Control Register 2"
registers changed signal names form:
¢ ETIMER1_TRG to ETIMER_TRG1
* ETIMER2_TRG to ETIMER_TRG2
e ETIMER3_TRG to ETIMER_TRG3
e ETIMER4_TRG to ETIMER_TRG4
¢ See Trigger Handler Control Register 1 (CTU_THCR1), and Trigger Handler Control
Register 2 (CTU_THCR2.

Chapter 51, Software Watchdog Timer (SWT)

Page 1281 * In the "Features" section, changed "Programmable selection of reset or interrupt..." to
"Programmable selection of reset request or interrupt..." in list item.

¢ See Features

¢ In the "SWT_CR field descriptions" table, revised all the MAPN field descriptions.

* In "SWT_CRIITR]" field description, changed the spelled-out name from "Interrupt Then
Reset" to "Interrupt Then Reset Request”

¢ See SWT Control Register (SWT_CR).

* In "Time-out" section, changed "The Interrupt Then Reset bit (SWT_CR[ITR])..." to "The
SWT_CR]IITR] bit..." in first sentence.

¢ See Time-out

Chapter 46, Zipwire

Page 1403 ¢ In the "Zipwire interconnections" section, added this text to the first bullet:
"and MSCR registers located in the SIUL2 module".

¢ See Zipwire interconnections.

Chapter 49, Serial Peripheral Interface (SPI)

Page 1580 ¢ In PCS0/SS—Peripheral Chip Select/Slave Select section, added the Note "Do not tie
the DSPI slave select pin to ground. Otherwise, DSPI cannot function properly.".
e See PCS0/SS—Peripheral Chip Select/Slave Select.

Page 1582 ¢ In SOUT—Serial Output section, deleted the Note "Serial Data Out output buffers are
controlled through SIU (or SIUL) and cannot be controlled through the module.".

Page 1594 ¢ In Status Register:

e Updated the description TFFF and RFDF bitfields.

¢ Changed the access of TXRXS bitfield from W1C to RO.
¢ See Status Register (SPI_SR).

Page 1599 * In PUSH TX FIFO Register In Master Mode register, changed the register description to
"Specifies data to be transferred to the TX FIFO and CMD FIFO. Only 16-bits can be
written into TXDATA field. An 8- or 16-bit write access to the TXDATA field transfers 16
bits of data bus to the TX FIFO. A write access to the command fields transfers the 16
bits of command information to the CMD FIFO. In Master mode, the register transfers
16 bits of data to the TX FIFO and 16 bits of command information to the CMD FIFO.".

e See PUSH TX FIFO Register In Master Mode (SPI_PUSHR).

Page 1624, and Page 1625 ¢ In Transmit FIFO Fill Interrupt or DMA Request section, changed the Note to
"TFFF flag clears automatically when DMA is used to fill TX FIFO. Configure the DMA
to fill only one FIFO location per transfer. To clear TFFF when not using DMA, follow
these steps for every PUSH performed using CPU to fill TX FIFO:

a. Wait until TFFF = 1.

Table continues on the next page...
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Table 1-1. MPC5744PRM Rev. 6 addendum (continued)

Location

Description

b. Write data to PUSHR using CPU.
c. Clear TFFF by writing a 1 to its location. If TX FIFO is not full, this flag will not
clear".
¢ See Transmit FIFO Fill Interrupt or DMA Request.
* In Receive FIFO Drain Interrupt or DMA Request section, added the following text
"Configure the DMA to drain only one FIFO location per transfer.".
¢ See Receive FIFO Drain Interrupt or DMA Request.

Chapter 52, LINFlexD

Page 1971 ¢ In Main features section, updated the thrid and fourth bullet to:
¢ LIN Slave node, TX mode: 1 to N DMA channel where N = 2ATX_CH_NUM. Refer
to the chip configuration details for the value of TX_CH_NUM used in this device.
¢ LIN Slave node, RX mode: 1 to N DMA channel where N = 2ARX_CH_NUM.
Refer to the chip configuration details for the value of RX_CH_NUM used in this
device.
* See Main features
Page 2000 * In LINSR[DTF] field changed note form "For LIN mode, in case a bit error occurs (and

IOBE is reset) then this flag is not set.” to "For LIN mode, in case a bit error occurs (and
IOBE is 1) then this flag is not set.".
* See LIN Status Register (LINFlexD_LINSR).

Page 2026 and 2027

* In DMA Tx Enable Register, updated the note in Reserved field from "The number of
reserved.....TX_CH_NUM used in this device" to "The number of
reserved.....DMA_TX_CH_NUM used in this device" and changed the note in
LINFlexD_DMATXE[DTE] field from "The actual size of the register......(soft reset) in
Idle state" to "The number of DTE bit.... (soft reset) in Idle state".

¢ See DMA Tx Enable Register (LINFlexD_DMATXE)

* In DMA Rx Enable Register, updated the note in Reserved field from "The number of
reserved.....RX_CH_NUM used in this device" to "The number of
reserved.....DMA_RX_CH_NUM used in this device" and changed the note in
LINFlexD_DMARXE[DRE] field from "The actual size of the register......(soft reset) in
Idle state" to "The number of DTE bit.... (soft reset) in Idle state".

¢ See DMA Rx Enable Register (LINFlexD_DMARXE)

Chapter 53, 10/100-Mbps Ethernet MAC (ENET)

Page 2116

¢ In the field description of TCC field in Timer Compare Capture Register, added a note

"TCC must fall within the following range: ENET_ATINCI[INC] < TCC <
(ENET_ATPER[PERIOD] — ENET_ATINCIINC])".

* See Timer Compare Capture Register (ENET_TCCRn).

Chapter 50, FlexRay Communication Controller (FlexRay)

Page 1674

* In "Message Buffer Segment Size and Utilization Register", changed the field
description of FR_MBSSUTR(LAST_MB_SEG1) changed the following:
¢ Changed the third sentence from "The first message buffer segment contains at
least one individual message buffer. The individual message buffers in the second
message buffer segment correspond to the message buffer control registers
FR_MBCCSRn, FR_MBCCFRn, FR_MBFIDRn, FR_MBIDXRn with
LAST_MB_SEG1 n 64 256 to The first message buffer segment contains at least
one individual message buffer. The individual message buffers in the second

Table continues on the next page...
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Table 1-1. MPC5744PRM Rev. 6 addendum (continued)

Location

Description

message buffer segment correspond to the message buffer control registers
FR_MBCCSRn, FR_MBCCFRn, FR_MBFIDRn, FR_MBIDXRn with
LAST_MB_SEG1 n 64".

¢ Changed the Note from "If LAST_MB_SEG1 = 63 255 all individual message
buffers belong to the first message buffer segment and the second message
buffer segment is empty. to If LAST_MB_SEG1 = LAST_MB_UTIL all individual
message buffers belong to the first message buffer segment and the second
message buffer segment is empty.

See Message Buffer Segment Size and Utilization Register (FR_MBSSUTR)

Page 1867

In "Configure System Memory Access Time-Out Register (FR_SYMATOR)" section,
added rows for 45 and 50 MHZ and deleted ">=" symbol form fCHI column.
See Configure System Memory Access Time-Out Register (FR_SYMATOR)

Chapter 51, SENT Receiver (SRX)

Page 1909, Page 1930,and
Page 1934

In "Channel 'n' Configuration Register" changed the description of FIL_CNT field from
"Only one bit should be set in this field and the output of filter will be offset by twice the
same number of clocks plus additional 3 clocks due to synchronization. Default value is
‘4" to "Only one bit should be set in this field. Output of the filter is equal to 2*FIL_CNT
+4".

See Channel 'n' Configuration Register (n=0 to (CH-1)) (SRX_CHn_CONFIG)

In "Input programmable filter" section, changed the FIL_CNT value to 1.

See Input programmable filter

In "Pause pulse diagnostic" section, added figure SENT receiver resynchronization.
See Pause pulse diagnostic

Chapter 56 System Status and Configuration Module (SSCM)

Page 2227 * In UOPS[UOPT] added the text "(see SSCM_UOPS register and soc_conf DCF client"
in bitfield description.
e See User Option Status Register (SSCM_UOPS).
Page 2237 ¢ In "Unsecuring the microcontroller" section changed "CENSOR_CTRL" to

"JTAG_PASSWORD".
See Unsecuring the microcontroller.

Chapter 57, Power Management Controller block (PMC)

Page 2244 and Page 2248

In PMCSR register, removed the INT_EXT_AUX_REG field (is reserved)
In PMCCR register, removed the INT_EXT_AUX_REG field (is reserved).
See PMC Status Register (PMC_PMCSR)

See PMC Control Register (PMC_PMCCR)

Page 2255 and Page 2257

In Reset Event Enable 0 register description, added the following note "Reset Event
Enable 0 (PMC_REE_0): The reset value 0x0000_7C98 is valid only for N15P devices.
The older devices have reset value 0x0000_0000. It means that the LVDs/HVD reset
reaction is disabled by default.".
See Reset Event Enable 0 (PMC_REE_0).
In Reset Event Selection 0 register description, added the following notes:
¢ "Reset Event Selection 0 (PMC_RES_0): The reset value 0x0000_0000 is valid
only for N15P devices. The older devices have reset value 0x0000_7C98. It
means that the LVDs/HVD reaction is functional reset.".
* The register's reset value applies until the portion of the boot sequence that loads
a value for the register from a DCF record in the UTEST area of flash memory.
The user can change the loaded value by programming a new DCF record in the
UTEST area.
See Reset Event Selection 0 (PMC_RES_0)

Table continues on the next page...
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Table 1-1. MPC5744PRM Rev. 6 addendum (continued)

Location Description

Page 2262 e The TEMP1_3, TEMP1_2, TEMP1_0, TEMPO_3, TEMPO_2 and TEMPO_O fields
description, changed from "lts value becomes 1 when the temperature exceeds its
corresponding threshold, and that value clears to 0 when 1 is written to this location." to
"Its value becomes 1 when the temperature exceeds its corresponding threshold, and
clears when the temperature falls below its corresponding threshold and 1 is written to
this bit location".

e See Temperature Event Status register (PMC_ESR_TD).

Page 2267 * Changed the reset value of Temperature Reset Event Selection register from
0x0000_0000 to 0x0000_0D0OD
¢ See Temperature Reset Event Selection register (PMC_RES_TD).

Page 2278 * In Default mode section:

* Added "or after a destructive reset event" to the first sentence.

* Added "This startup self test function also provides gating of the reset phase3 exit
in RGM. This means the RGM will not be able to exit from phase3 until the self
test is successfully completed."

¢ Updated the note to "The total run time of the VDs self test is equal to 'time
required per VD (8 ps)' multiplied by 'number of VDs (14)' = 112 ps. Some of the
14 self tests are internal self tests that are listed as reserved in the description of
VD_UTST[VD_ST_CTRL]. 8 ps window for VD self-test response time is a typical
value which heavily depends on the supply level which is being sensed and
temperature condition. If the supply is ramping very slowly the response time can
be really slow (>100 ps)".

* See Default Mode.

Page 2279 * In Software triggered self test section added the following note "8 ys window for VD
self-test response time is a typical value which heavily depends on the supply level
which is being sensed and temperature condition. If the supply is ramping very slowly
the response time can be really slow (>100 ps)".

* See Software triggered self test.

Chapter 59, MODE ENTRY MODULE (MC_ME)

Page 2403 * Added "Software considerations for the blocking of mode transitions (after Mode
Transition Process)" section.

* See Software considerations for the blocking of mode transitions (after Mode Transition
Process).

Chapter 67, Cyclic Redundancy Check (CRC) Unit

Page 2679 * In the CRC_CFGn[SWAP] field description, deleted "in case of CRCCCITT polynomial,
the swap operation is applied on the 16 least-significant bits"..
¢ See Configuration Register (CRC_CFGn).

Chapter 69, Fault Collection and Control Unit (FCCU)

* Revised the FCCU chapter.
¢ See Fault Collection and Control Unit (FCCU)

Chapter 70, Self-Test Control Unit (STCUZ2)

Page 2811 * In the "Use cases and limitations" section, extensively revised the "Shutdown self-tests"
table.
* See Use cases and limitations.

Page 2815 ¢ In the "Shutdown self-test initiation procedure" section, extensively revised the "STCU
register configuration for shutdown self-tests" table.
* See Shutdown self-test sequence.

Page 2817 * In Mbist partitioning section, added the following note:

Table continues on the next page...
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Table 1-1. MPC5744PRM Rev. 6 addendum (continued)

Location

Description

If an erase (or program) operation is going on in the Flash, then any request for LBIST,
or any customer accessible self test mechanism that utilizes the flash scan interface
should be disabled. Ensure Flash is in IDLE state before starting LBIST.

See Shutdown self-test execution sequence.

Page 2818

In LBIST partitioning section, added the following note:

STCU2, SSCM, MC_RGM, MC_CGM, IRCOSC, XOSC, PLLDIG, PMC, PLLO, and
PLL1 are not LBISTED because they themselves are needed to be alive during LBIST
execution. REG_PROT instances are there corresponding to every Module and it is in
the same hierarchy as the Module.

See LBIST partitioning.
In the "LBIST partitioning" section, extensively revised the "LBIST mapping" table.

Appendix A Protected Registers

Page 2818

Fixed the typo for SPI3 under module column.
Changed the base address for SPI0, SPI1, and SPI3.
See Protected Registers.

NOTE

The section Appendix B: Release Notes describe the changes
between the Rev. 5 and Rev. 6.
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Chapter 2
RM Addendum

2.1 Introduction

2.1.1 Block Diagram

The following figure is a top-level diagram that shows the functional organization of the
system.
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Figure 2-1. System Block Diagram

2.2 Signal Description

2.2.1 MPC5744P features differing by package

The following table shows features/pins provided by the 257MAPBGA compared to the
144LQFP.

Table 2-1. MPC5744P features differing by package

Feature 144LQFP 257MAPBGA
FlexPWM1 | A[0-2]/B[0-2] A[0-3]/B[0-3)/X[0-3]/Fault[0:3]
eTimer2 ETC2-5 ETCO-5
Supplies  |3.3V (I0): 4xVpp, 4xVss Additional supplies beyond 144LQFP:

3.3V (PMU): 1xVpp ! 3.3V (I0): 5xVpp, 15xVsg

Table continues on the next page...
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Table 2-1. MPC5744P features differing by package (continued)

Feature 144LQFP 257MAPBGA
3.3V (OSC): 1xVpp' 1.25V (LFAST): 1xVpp
3.3V (flash): 1xVpp' 1.25V (core): 18xVpp, 17xVgg
1.25V (core): 6xVpp, 8xVsg
1.25V (PLL) 1XVDDv1 1XVSS
1.25V (flash): 1xVpp' 2
3.3V/5V (ADR) 2XVDD1 2XVSS
3.3V (ADV) 1XVDD, 1XVSS
GPIO 79 GPIO Additional GPIO beyond 144LQFP:
26 GPI 33 GPIO
3 GPI
2 LFAST differential pads
Aurora Interface: 2x transmit, 1x receive (reference
clock)
CTU CTUO CTUO
e?dernal CTU1
trigger(s)
ADCs3 e 22 analog pads assigned to ADCO, ADC1, ADC2, ¢ 25 analog pads assigned to ADCO, ADC1, ADC2,
and ADC3 and ADC3
¢ Shared channels between ADCO/ADC1, ADCO0/ ¢ Shared channels between ADCO/ADC1, ADCO0/
ADC2, and ADC1/ADC3 ADC2, ADC1/ADC3, and ADC2/ADC3
SIPI/ No Yes
LFAST
interface
Ethernet No Yes
Nexus Yes (MDO interface) Yes (MDO interface)
Nexus No Yes (TX0/TX0_P/TX1/TX1_P/CLK/CLK_P)
Aurora port

1. Vgs connected to Core Ground on 144LQFP
2. 1.25V flash memory supply connected to Core Supply on 144LQFP (93)
3. For all packages, internal analog sources/supplies can be connected to ADCO, ADC1, ADC2, and ADC3.

2.2.2 GPIO safe state configuration

The following table shows the GPIOs behavior when chip is in SAFE mode. It is
dependent on the STUL2_MSCR[SMC], FCCU in fault state and
MC_ME_SAFE_MC[PDO].

SIUL2_MSCR[SMC] | FCCU Fault State | MC_ME_SAFE_MC[PDO] GPIO (SIUL) Dedicated FCCU
EOUT pads'
0 Not Hiz Not Hiz
Not Hiz Not Hiz

Table continues on the next page...
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1 1 0 Not Hiz Not Hiz
1 1 1 Not Hiz Not Hiz
0 0 0 Not Hiz Not Hiz
0 0 1 Hiz Not Hiz
0 1 0 Hiz Not Hiz
0 1 1 Hiz Not Hiz

1. Fault output (EOUT) signaling should be enabled. See EOUT_SIG_EN.

2.2.3 System pins/balls

The following table contains information about system pin functions for the devices.

Table 2-2. System pins/balls

Symbol Type Description 144LQFP 257MAPBGA
NMI_B Input Non-maskable Interrupt 1 E4
XTAL Output | Output of the oscillator amplifier circuit 29 N1
EXTAL Input Crystal oscillator input/external clock input 30 R1
RESET_B Input Functional Reset 31 P2
EXT_POR_B Input External Power On Reset 130 D6
VPP_TEST! Input SoC Test Mode 107 D15
JCOMP Input JTAGC, JTAG Compliance Enable 123 A6
TCK Input JTAGC, Test Clock Input 88 H17
TMS Input JTAGC, Test Mode Select 87 H15
TDO Output |JTAGC, Test Data Out 89 G14
TDI Input JTAGC, Test Data Input 86 J17
MDO[0] Output |NEXUS, Message data out pins; reflects the state of 9 G1

the internal power on reset signal until RESET is

negated
MDOI[3:1] Output |NEXUS, Message data out pins 45,8 E1, F1, E2
EVTO Output |NEXUS, Event Out Pin 24 K2
EVTI Input NEXUS, Event In Pin 25 L2
MCKO Output |NEXUS, Message clock out pin 19 J4
MSEQ[1:0] Output |NEXUS, Message Start/End out pin 20, 23 J3, K3
RDY_B Output |NEXUS, Read/Write Transfer completed — J2

16 K1

BCTRL Output | Base control signal of external npn ballast 69 R13
J[11], J[10] - FSL Factory Test? — L17, K17

1. VPP_TEST must be connected to ground.
2. Do not connect on the board.
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2.2.4 LVDS pins/balls

The following tables contain information on LVDS pin functions for the devices.

Table 2-3. SIPI LFAST LVDS pin descriptions

Functional Port pin Signal Signal description Direction | 257MAPBGA
block

SIPI LFAST" 2 I[5] LFAST_TX|SIPI/ LFAST, LVDS Transmit Negative Terminal o N15
N

C[12]® |LFAST_TX|SIPl/ LFAST, LVDS Transmit Positive Terminal 0] M14
P

1[6] LFAST_RX|SIPI/ LFAST, LVDS Receive Negative Terminal | M15
N

G[7]® LFAST_RX|SIPI/ LFAST, LVDS Receive Positive Terminal | M16
P

1. DRCLK and TCK/DRCLK usage for SIPI LFAST are described in the reference manual's SIPI LFAST chapters.
2. For the MSCR SSS value of the port pin, see Table 1.
3. The 144LQFP package has G[7] and C[12] but no SIPI LFAST functionality.

CAUTION
SIPI LFAST pins are muxed with GPIOs. Do not use GPIO and
SIPI LFAST functionality in parallel.

Table 2-4. Aurora LVDS pin descriptions

Functional block Pad Signal Signal description Direction | 257MAPBGA!
Nexus Aurora High G[12] TXOP Nexus Aurora High Speed Trace Lane 0, (0] H14
Speed Trace LVDS Positive Terminal

G[13] TXON  [Nexus Aurora High Speed Trace Lane 0, O J14
LVDS Negative Terminal

G[14] TX1P Nexus Aurora High Speed Trace Lane 1, 0] L15
LVDS Positive Terminal

G[15] TX1N Nexus Aurora High Speed Trace Lane 1, (0] K14
LVDS Negative Terminal

H[O0] CLKP  [Nexus Aurora High Speed Trace Clock, | K15
LVDS Positive Terminal

H[1] CLKN  |Nexus Aurora High Speed Trace Clock, | J15
LVDS Negative Terminal

1. Nexus Aurora High Speed Trace is available only on the 257MAPBGA.

2.2.5 Pin muxing
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Some pins have Nexus functionality muxed with GPIO or other functions. For these pins,
the Nexus functionality is automatically set when the Nexus tool is connected to the
device. The value in MSCR may not correspond to Nexus functionality.

Table 2-5. Pin muxing

wscr/ |  MSCH/ Signal 3 5
Port Pin IMCRSSS | Signal Module gna’ Dir o I
IMCR Value 1 Descriptio c'-; o
Number n 4 o
A[0] MSCRI[0] 0000 GPIOI[0] SlUL2- General I/O 73 P12
(Default)? GPIO[0] Purpose 10
Al0]
0001 ETCO eTimer_0 eTimer_0 I/0
Input/Output
Data
Channel 0
0010 SCK DSPI2 DSPI 2 I/0
Input/Output
Serial Clock
0011-1111  |— Reserved — —
IMCR[48] 0001 SCK DSPI2 DSPI 2 Input |1
Serial Clock
IMCR[59] 0010 ETCO eTimer_0 eTimer_0 |
Input Data
Channel 0
IMCR[173] |0001 REQO SluL2 SluL2 I
External
Interrupt O
Al1] MSCRI[1] 0000 GPIO[1] SlUL2- General I/0 74 T14
(Default) GPIO[1] Purpose 10
A[1]
0001 ETCA eTimer_0 eTimer_0 I/0
Input/Output
Data
Channel 1
0010 SOuUT DSPI2 DSPI 2 (0]
Serial Data
Out
0011-1111  |— Reserved — —
IMCR[60] 0010 ETC1 eTimer_0 eTimer_0 |
Input Data
Channel 1
IMCR[174] |0001 REQ1 SIuL2 SluL2 I
External
Interrupt
Source 1
Al2] MSCRI[2] 0000 GPIO[2] SluL2- General I/0 84 L14
(Default) GPIO[2] Purpose 10
Al2]

Table continues on the next page...
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Table 2-5. Pin muxing (continued)

SIUL2

Short

3 N
MSCR/ . s 5
PortPin | MSCR/ | \ucrsss| signal | Module | Si9nal pir | & D,
IMCR Value 1 Descriptio E'-’ o
Number n part o
0001 ETC2 eTimer_0 eTimer_0 I/0
Input/Output
Data
Channel 2
0010 — Reserved — —
0011 A3 FlexPWM_0 |FlexPWM_O |1/O
Channel A
Input/Output
3
0100-1111  |— Reserved — —
IMCR[169] |0000 ABSO MC_RGM |RGM |
(Default) external
boot mode 1
IMCR[47] 0010 SIN DSPI2 DSPI 2 I
Serial Data
Input
IMCR[61] 0010 ETC2 eTimer_0 eTimer_0 I
Input Data
Channel 2
IMCR[97] 0001 A3 FlexPWM_0O |FlexPWM_O |I
Channel A
Input 3
IMCR[175] |0001 REQ2 SluL2 SluL2 |
External
Interrupt
Source 2
A[3] MSCRI[3] 0000 GPIOI[3] SlUL2- General I/O 92 G15
(Default) GPIO[3] Purpose 10
A[3]
0001 ETC3 eTimer_0 eTimer_0 I/0
Input/Output
Data
Channel 3
0010 CSo DSPI2 DSPI 2 I/0
Peripheral
Chip Select
0
0011 B3 FlexPWM_O |FlexPWM_0 |1/O
Channel B
Input/Output
3
0100-1111  |— Reserved |— —
IMCR[171] |0000 ABS2 MC_RGM |RGM |
(Default) external
boot mode 2
Table continues on the next page...
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Table 2-5. Pin muxing (continued)

Port Pin

SIUL2
MSCR/
IMCR
Number

MSCR/
IMCR SSS
Value 1

Signal

Module

Short
Signal
Descriptio
n

Dir

LQFP144

BGA257

IMCR[62]

0010

ETC3

eTimer_0

eTimer_0
Input Data
Channel 3

IMCR[49]

0001

CSo

DSPI2

DSPI 2
Peripheral
Chip Select
0

IMCR[98]

0001

B3

FlexPWM_0

FlexPWM_0
Channel B
Input 3

IMCR[176]

0001

REQ3

SluL2

SIUL2

External
Interrupt
Source 3

Al4]

MSCRI4]

0000
(Default)

GPIO[4]

SluL2-
GPIO[4]

General
Purpose 10
Al4]

I/0

0001

ETCO

eTimer_1

eTimer_1
Input/Output
Data
Channel 0

I/0

0010

Cst

DSPI2

DSPI 2
Peripheral
Chip Select
1

0011

ETC4

eTimer_0

eTimer_0
Input/Output
Data
Channel 4

I/0

0100

A2

FlexPWM_1

FlexPWM_1
Channel A
Input/Output
2

I/0

0101-1111

Reserved

IMCR[112]

0001

A2

FlexPWM_1

FlexPWM_1
Channel A
Input 2

IMCR[177]

0001

REQ4

SluL2

SIUL2

External
Interrupt
Source 4

IMCR[172]

0000
(Default)

FAB

MC_RGM

RGM Force
Alternate
Boot Mode

IMCR[65]

0001

ETCO

eTimer_1

eTimer_1
Input Data
Channel 0
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Table 2-5. Pin muxing (continued)

Port Pin

SIUL2
MSCR/
IMCR
Number

MSCR/
IMCR SSS
Value 1

Signal

Module

Short
Signal
Descriptio
n

Dir

LQFP144

BGA257

IMCR[63]

0011

ETC4

eTimer_0

eTimer_0
Input Data
Channel 4

Al5]

MSCRI5]

0000
(Default)

GPIO[5]

SlUL2-
GPIO[5]

General
Purpose 10
A[5]

I/0

0001

CSo

DSPI1

DSPI 1
Peripheral
Chip Select
0

I/0

0010

ETC5

eTimer_1

eTimer_1
Input/Output
Data
Channel 5

I/0

0011

Cs7

DSPIO

DSPI 0
Peripheral
Chip Select
7

0100-1111

Reserved

IMCR[70]

0001

ETC5

eTimer_1

eTimer_1
Input Data
Channel 5

IMCR[178]

0001

REQ5

SluL2

SIUL2

External
Interrupt
Source 5

14

H4

A[6]

MSCRI6]

0000
(Default)

GPIO[6]

SluL2-
GPIO[6]

General
Purpose 10
Al6]

I/0

0001

SCK

DSPI1

DSPI 1
Input/Output
Serial Clock

I/0

0010

ETC2

eTimer_2

eTimer_2
Input/Output
Data
Channel 2

I/0

0011-1111

Reserved

IMCR[73]

0001

ETC2

eTimer_2

eTimer_2
Input Data
Channel 2

IMCR[179]

0001

REQ6

SluL2

SIUL2

External
Interrupt
Source 6

D1

A[7]

MSCR{[7]

0000
(Default)

GPIO[7]

SlUL2-
GPIO[7]

General
Purpose 10
Al7]

I/0
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Table 2-5. Pin muxing (continued)

Port Pin

SIUL2
MSCR/
IMCR
Number

MSCR/
IMCR SSS
Value 1

Signal

Module

Short
Signal
Descriptio
n

Dir

LQFP144

BGA257

0001

SOuUT

DSPI1

DSPI 1
Serial Data
Out

0010

ETCS3

eTimer_2

eTimer_2
Input/Output
Data
Channel 3

I/0

0011-1111

Reserved

IMCR[74]

0001

ETC3

eTimer_2

eTimer_2
Input Data
Channel 3

IMCR[180]

0001

REQ7

SluL2

SIuL2

External
Interrupt
Source 7

Al8]

MSCRI8]

0000
(Default)

GPIO[8]

SlUL2-
GPIOI[8]

General
Purpose 10
Al8]

I/0

0001

Reserved

0010

ETC4

eTimer_2

eTimer_2
Input/Output
Data
Channel 4

I/0

0011-1111

Reserved

IMCR[44]

0001

SIN

DSPI1

DSPI 1
Serial Data
Input

IMCR[75]

0001

ETC4

eTimer_2

eTimer_2
Input Data
Channel 4

IMCR[181]

0001

REQ8

SluL2

SluL2

External
Interrupt
Source 8

12

H1

Al9]

MSCRI9]

0000
(Default)

GPIO[9]

SluL2-
GPIO[9]

General
Purpose 10
Al9]

I/0

0001

CS1

DSPI2

DSPI 2
Peripheral
Chip Select
1

0010

ETC5

eTimer_2

eTimer_2
Input/Output
Data
Channel 5

I/0
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Table 2-5. Pin muxing (continued)

Port Pin

SIUL2
MSCR/
IMCR
Number

MSCR/
IMCR SSS
Value 1

Signal

Module

Short
Signal
Descriptio
n

Dir

LQFP144

BGA257

0011

B3

FlexPWM_0

FlexPWM_0
Channel B
Input/Output
3

I/0

0100-1111

Reserved

IMCRI[76]

0001

ETC5

eTimer_2

eTimer_2
Input Data
Channel 5

IMCRI[98]

0010

B3

FlexPWM_0

FlexPWM_0
Channel B
Input 3

IMCR(83]

0001

FAULTO

FlexPWM_0

FlexPWM_0O
Fault Input O

IMCR[206]

0011

SENT_RX][1
1

SENT_O

SENT 0O
Receiver
channel 1

A[10]

MSCR[10]

0000
(Default)

GPIO[10]

SlUL2-
GPIO[10]

General
Purpose 10
A[10]

I/0

0001

CSso

DSPI2

DSPI 2
Peripheral
Chip Select
0

I/0

0010

BO

FlexPWM_0

FlexPWM_0
Channel B
Input/Output
0

I/0

0011

X2

FlexPWM_0

FlexPWM_0
Auxiliary
Input/Output
2

I/0

0100-1111

Reserved

IMCR[49]

0010

Cso

DSPI2

DSPI 2
Peripheral
Chip Select
0

IMCR[89]

0001

BO

FlexPWM_0

FlexPWM_0
Channel B
Input 0

IMCRI96]

0001

X2

FlexPWM_0

FlexPWM_0
Auxiliary
Input 2

IMCR[182]

0001

REQ9

SluL2

SIuL2

External
Interrupt
Source 9
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Table 2-5. Pin muxing (continued)

wscr/ |  MSCR/ Signa : 3
Port Pin IMCR SSS Signal Module gna’ Dir o <
IMCR Value 1 Descriptio E'-’ o
Number n part o
IMCR[214] |0011 SENT_RX[1 [SENT_1 SENT 1 I
] Receiver
channel 1
A[11] MSCR[11] |0000 GPIO[11] SlUL2- General I/0 120 D10
(Default) GPIO[11] Purpose 10
A[11]
0001 SCK DSPI2 DSPI 2 I/O
Input/Output
Serial Clock
0010 A0 FlexPWM_0 |FlexPWM_0 |1/O
Channel A
Input/Output
0
0011 A2 FlexPWM_0O |FlexPWM_O |1/O
Channel A
Input/Output
2
0100-1111  |— Reserved |— —
IMCR[48] 0010 SCK DSPI2 DSPI 2 Input ||
Serial Clock
IMCR[88] 0001 A0 FlexPWM_0 |FlexPWM_O |I
Channel A
Input 0
IMCR[94] 0001 A2 FlexPWM_0O |FlexPWM_O |I
Channel A
Input 2
IMCR[183] |0001 REQ10 SluL2 SluL2 |
External
Interrupt
Source 10
A[12] MSCR[12] |0000 GPIO[12] SlUL2- General I/O 122 D7
(Default) GPIO[12] Purpose 10
A[12]
0001 SOuUT DSPI2 DSPI 2 0]
Serial Data
Out
0010 A2 FlexPWM_0O |FlexPWM_0 |1/O
Channel A
Input/Output
2
0011 B2 FlexPWM_0O |FlexPWM_0 |1/O
Channel B
Input/Output
2
0100-1111  |— Reserved — —
Table continues on the next page...
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Table 2-5. Pin muxing (continued)

MPC5744P Reference Manual Addendum, Rev. 2, 10/2017

Table continues on the next page...

sz | wscm S F
Port Pin IMCR SSS Signal Module gna’ Dir o <
IMCR Value 1 Descriptio E'-’ o
Number n part o
IMCR[94] 0010 A2 FlexPWM_0O |FlexPWM_O |I
Channel A
Input 2
IMCR[95] 0001 B2 FlexPWM_O |FlexPWM_0 |I
Channel B
Input 2
IMCR[184] |0001 REQ11 SluL2 SluL2 I
External
Interrupt
Source 11
A[13] MSCRI[13] |0000 GPIO[13] SlUL2- General I/0 136 C5
(Default) GPIO[13] Purpose 10
A[13]
0001 — Reserved — —
0010 B2 FlexPWM_0 |FlexPWM_0 |1/O
Channel B
Input/Output
2
0011-1111 | — Reserved — —
IMCR[83] 0010 FAULTO FlexPWM_0O |FlexPWM_O |I
Fault Input O
IMCR[95] 0010 B2 FlexPWM_O |FlexPWM_O |I
Channel B
Input 2
IMCR[47] 0001 SIN DSPI2 DSPI 2 |
Serial Data
Input
IMCR[185] |0001 REQ12 SIuL2 SluL2 |
External
Interrupt
Source 12
A[14] MSCR[14] |0000 GPIO[14] SluL2- General I/0 143 A3
(Default) GPIO[14] Purpose 10
A[14]
0001 TXD CAN1 CAN 1 (0]
Transmit Pin
0010 ETC4 eTimer_1 eTimer_1 I/0
Input/Output
Data
Channel 4
0011-1111  |— Reserved — —
IMCR[69] 0001 ETC4 eTimer_1 eTimer_1 |
Input Data
Channel 4
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Table 2-5. Pin muxing (continued)

SIUL2

Short

3 N
MSCR/ . s 5
PortPin | MSCR/ | \ucrsss| signal | Module | Si9nal pir | & D,
IMCR Value 1 Descriptio E'-’ o
Number n ar| o
IMCR[186] |0001 REQ13 SIUL2 SIUL2 |
External
Interrupt
Source 13
A[15] MSCR[15] |0000 GPIQ[15] SlUL2- General I/0 144 D3
(Default) GPIO[15] Purpose 10
A[15]
0001 — Reserved — —
0010 ETC5 eTimer_1 eTimer_1 110
Input/Output
Data
Channel 5
0011-1111  |— Reserved — —
IMCR[32] 0001 RXD CANO CANO |
Receive Pin
IMCR[33] 0001 RXD CAN1 CAN 1 |
Receive Pin
IMCR{[70] 0010 ETC5 eTimer_1 eTimer_1 |
Input Data
Channel 5
IMCR[187] |0001 REQ14 SIUL2 SIUL2 |
External
Interrupt
Source 14
B[0] MSCR[16] |0000 GPIO[16] SIUL2- General I/0 109 Ci16
(Default) GPIO[16] Purpose 10
B[0]
0001 TXD CANO CANO (0]
Transmit Pin
0010 ETC2 eTimer_1 eTimer_1 /10
Input/Output
Data
Channel 2
0011 DEBUGO SSCM SSCM (0]
Debug
Output 0
0100-1111  |— Reserved — —
IMCR[67] 0001 ETC2 eTimer_1 eTimer_1 |
Input Data
Channel 2
IMCR[188] |0001 REQ15 SIUL2 SIUL2 |
External
Interrupt
Source 15
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Table 2-5. Pin muxing (continued)

stz | msow S R
Port Pin IMCR SSS Signal Module gna’ Dir o <
IMCR Value 1 Descriptio E'-’ o
Number n part o
B[1] MSCR[17] |0000 GPIO[17] SluL2- General I/0 110 Ci14
(Default) GPIO[17] Purpose 10
B[1]
0001 — Reserved — —
0010 ETC3 eTimer_1 eTimer_1 110
Input/Output
Data
Channel 3
0011 DEBUGH1 SSCM SSCM O
Debug
Output 1
0100-1111  |— Reserved — —
IMCR[32] 0010 RXD CANO CAN O |
Receive Pin
IMCR([33] 0010 RXD CAN1 CAN 1 I
Receive Pin
IMCR[68] 0001 ETC3 eTimer_1 eTimer_1 |
Input Data
Channel 3
IMCR[189] |0001 REQ16 SluL2 SluL2 I
External
Interrupt
Source 16
B[2] MSCR[18] |0000 GPIO[18] SluL2- General I/0 114 C12
(Default) GPIO[18] Purpose 10
B[2]
0001 TXD LINO LINFlexD 0 |[O
Transmit Pin
0010 CS4 DSPIO DSPI 0 @)
Peripheral
Chip Select
4
0011 DEBUG2 SSCM SSCM 0]
Debug
OQutput 2
0100-1111  |— Reserved |— —
IMCR[190] [0001 REQ17 SluL2 SluL2 I
External
Interrupt
Source 17
B[3] MSCR[19] |0000 GPIO[19] SlUL2- General I/0 116 B12
(Default) GPIO[19] Purpose 10
B[3]
0001 — Reserved |— —

Table continues on the next page...
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Table 2-5. Pin muxing (continued)
stz | msow S F
Port Pin IMCR SSS Signal Module gna’ Dir o <
IMCR Value 1 Descriptio E'-’ o
Number n ur o
0010 CS5 DSPIO DSPI 0 0]
Peripheral
Chip Select
5
0011 DEBUG3 SSCM SSCM O
Debug
Output 3
0100-1111 | — Reserved — —
IMCR[165] |0001 RXD LINO LINO I
Receive Pin
B[4] MSCR[20] |0 GPIO[20] SlUL2- General I/O 89 G14
GPIO[20] Purpose 10
B[4]
0001 TDO NPC_HNDS [NPC_HNDS (O
(Default) HK HK Test
Data Out
(TDO)
0010-1111  |— Reserved — —
B[5] MSCR[21] |0000 GPIO[21] SlUL2- JTAGC Test |I/O 86 J17
(Default) GPIO[21] Data In
(TDI)3
General
Purpose 10
B[5]
0001 CSs7 DSPIO DSPI 0 0]
Peripheral
Chip Select
7
0010-1111  |— Reserved — —
B[6] MSCR[22] |0000 GPIO[22] SlUL2- General I/O 138 B5
(Default) GPIO[22] Purpose 10
B[6]
0001 CLK_OUT |[MC_CGM |[CGM Clock |O
out for off-
chip use and
observation
0010 CSs2 DSPI2 DSPI 2 0]
Peripheral
Chip Select
2
0011-1111  |— Reserved — —
IMCR[191] |0001 REQ18 SluL2 SIuL2 I
External
Interrupt
Source 18
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Table 2-5. Pin muxing (continued)

Short

wscry | MSCR/ Signal 3 i3
Port Pin IMCR SSS Signal Module gna’ Dir o <
IMCR Value 1 Descriptio E'-’ o
Number n art o
B[7] MSCR[23] |0000 GPI[23]* SluL2- General | 43 R5
(Default) GPI[23] Purpose
fDCO—AN[O Input B[7]
0001 — Reserved — —
0010-1111  |— Reserved — —
IMCR[165] [0010 RXD LINO LINO I
Receive Pin
B[8] MSCR[24] |0 GPI[24]* SlUL2- General | 47 P7
ADCO_AN[1 |GPI[24] Purpose
] Input B[8]
0001 — Reserved — —
0010-1111  |— Reserved — —
IMCR[64] 0001 ETC5 eTimer_0 eTimer_0 |
Input Data
Channel 5
B[9] MSCR[25] |0000 GPI[25]* SlUL2- General | 52 u7z
(Default) ADCO_ADC |GPI[25] Purpose
1_AN[11] Input B[9]
0001 — Reserved — —
0010-1111  |— Reserved — —
B[10] MSCR[26] |0000 GPI[26]* SlUL2- General I 53 R8
(Default) ADCO_ADC |GPI[26] Purpose
1_AN[12] Input B[10]
0001 — Reserved — —
0010-1111  |— Reserved — —
B[11] MSCR[27] |0000 GPI[27]* SluL2- General I 54 T8
(Default) ADCO_ADC |[GPI[27] Purpose
1_AN[13] Input B[11]
0001 — Reserved — —
0010-1111  |— Reserved — —
B[12] MSCR[28] |0000 GPI[28]* SlUL2- General | 55 us
(Default) ADCO_ADC |GPI[28] Purpose
1_AN[14] Input B[12]
0001 — Reserved — —
0010-1111  |— Reserved — —
B[13] MSCR[29] |0000 GPI[29]* SlUL2- General I 60 R10
(Default) ADC1_AN[0 [GPI[29] Purpose
] Input B[13]
0001 — Reserved — —
0010-1111  |— Reserved — —
IMCR[166] |0001 RXD LIN1 LIN 1 I
Receive Pin
Table continues on the next page...
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Table 2-5. Pin muxing (continued)

stz | msow S F
Port Pin IMCR SSS Signal Module gna’ Dir o <
IMCR Value 1 Descriptio E'-’ o
Number n part o
B[14] MSCRI[30] |0000 GPI[30]* SluL2- General | 64 P11
(Default) ADC1_AN[1 |GPI[30] Purpose
] Input B[14]
0001 — Reserved — —
0010-1111  |— Reserved — —
IMCR[63] 0001 ETC4 eTimer_0 eTimer_0 |
Input Data
Channel 4
IMCR[192] |0001 REQ19 SluL2 SIuL2 I
External
Interrupt
Source 19
B[15] MSCRI[31] |0000 GPI[31]* SlUL2- General I 62 R11
(Default) ADC1_AN[2 [GPI[31] Purpose
] Input B[15]
0001 — Reserved — —
0010-1111  |— Reserved — —
IMCR[193] |0001 REQ20 SluL2 SluL2 I
External
Interrupt
Source 20
C[0] MSCR[32] |0000 GPI[32]* SlUL2- General | 66 R12
(Default) ADC1_AN[3 [GPI[32] Purpose
] Input C[0]
0001 — Reserved — —
0010-1111  |— Reserved — —
C[1] MSCR[33] |0000 GPI[33]* SlUL2- General I 41 T4
(Default) ADCO_AN[2 [GPI[33] Purpose
] Input C[1]
0001 — Reserved — —
0010-1111  |— Reserved — —
C[2] MSCRI[34] |0000 GPI[34]* SluL2- General | 45 us
(Default) ADCO_AN[3 [GPI[34] Purpose
] Input C[2]
0001 — Reserved — —
0010-1111  |— Reserved — —
Cl4] MSCR[36] |0000 GPIO[36] SlUL2- General I/O 11 H3
(Default) GPIO[36] Purpose 10
C[4]
0001 CSo DSPIO DSPI 0 I/0
Peripheral
Chip Select
0
Table continues on the next page...
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Table 2-5. Pin muxing (continued)

SIUL2

Short

MPC5744P Reference Manual Addendum, Rev. 2, 10/2017

Table continues on the next page...

3 N
MSCR/ . s 5
PortPin | MSCR/ | \ucrsss| signal | Module | Si9nal pir | & D,
IMCR Value 1 Descriptio E'-’ o
Number n part o
0010 X1 FlexPWM_O |FlexPWM_0 |1/O
Auxiliary
Input/Output
1
0011 DEBUG4 SSCM SSCM O
Debug
Output 4
0100-1111  |— Reserved — —
IMCR[93] 0001 X1 FlexPWM_O |FlexPWM_O |I
Auxiliary
Input 1
IMCR[195] |0001 REQ22 SluL2 SluL2 I
External
Interrupt
Source 22
C[5] MSCR[37] |0000 GPIO[37] SlUL2- General I/O 13 G3
(Default) GPIO[37] Purpose 10
C[5]
0001 SCK DSPIO DSPI 0 I/O
Input/Output
Serial Clock
0010 — Reserved — —
0011 DEBUG5 SSCM SSCM 0]
Debug
Output 5
0100-1111  |— Reserved — —
IMCR[86] 0001 FAULT3 FlexPWM_O |FlexPWM_0 |I
Fault Input 3
IMCR[196] |0001 REQ23 SluL2 SIuL2 I
External
Interrupt
Source 23
C[6] MSCR[38] |0000 GPIO[38] SlUL2- General I/O 142 D4
(Default) GPIO[38] Purpose 10
Cle]
0001 SOUT DSPIO DSPI O (0]
Serial Data
Out
0010 B1 FlexPWM_O |FlexPWM_0 |1/O
Channel B
Input/Output
1
0011 DEBUG6 SSCM SSCM O
Debug
Output 6
0100-1111  |— Reserved |— —
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Table 2-5. Pin muxing (continued)

SIUL2

Short

MPC5744P Reference Manual Addendum, Rev. 2, 10/2017
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3 N
MSCR/ . s 5
PortPin | MSCR/ | \ucrsss| signal | Module | Si9nal pir | & D,
IMCR Value 1 Descriptio E'-’ o
Number n part o
IMCR[92] 0001 B1 FlexPWM_0O |FlexPWM_O |I
Channel B
Input 1
IMCR[197] |0001 REQ24 SluL2 SluL2 |
External
Interrupt
Source 24
C[7] MSCR[39] |0000 GPIO[39] SlUL2- General I/O 15 J1
(Default) GPIO[39] Purpose 10
C[7]
0001 — Reserved — —
0010 A1l FlexPWM_0 |FlexPWM_0 |1/O
Channel A
Input/Output
1
0011 DEBUG7 SSCM SSCM O
Debug
Output 7
0100-1111 |— Reserved — —
IMCR[41] 0001 SIN DSPIO DSPI 0 |
Serial Data
Input
IMCR[91] 0001 A1l FlexPWM_0O |FlexPWM_0 |I
Channel A
Input 1
C[10] MSCR[42] |0000 GPIO[42] SlUL2- General I/O 111 B14
(Default) GPIO[42] Purpose 10
C[10]
0001 Cs2 DSPI2 DSPI 2 0]
Peripheral
Chip Select
2
0010 — Reserved — —
0011 A3 FlexPWM_0 |FlexPWM_0 |1/O
Channel A
Input/Output
3
0100-1111  |— Reserved — —
IMCR[84] 0001 FAULTA FlexPWM_O |FlexPWM_0 |I
Fault Input 1
IMCR[97] 0010 A3 FlexPWM_0 |FlexPWM_O |I
Channel A
Input 3
C[11] MSCR[43] |0000 GPIO[43] SlUL2- General I/0 80 P16
(Default) GPIO[43] Purpose 10
C[11]
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Table 2-5. Pin muxing (continued)

Port Pin

SIUL2
MSCR/
IMCR
Number

MSCR/
IMCR SSS
Value 1

Signal

Module

Short
Signal
Descriptio
n

Dir

LQFP144

BGA257

0001

ETC4

eTimer_0

eTimer_0
Input/Output
Data
Channel 4

I/0

0010

Cs2

DSPI2

DSPI 2
Peripheral
Chip Select
2

0011

TX_ER

ENET_O

Ethernet
transmit
Data Error

o)

0100

CSo

DSPI3

DSPI 3
Peripheral
Chip Select
0

I/0

0101-1111

Reserved

IMCR[52]

0001

CSso

DSPI3

DSPI 3
Peripheral
Chip Select
0"

IMCRI63]

0100

ETC4

eTimer_0

eTimer_0
Input Data
Channel 4

cl12p

MSCR[44]

0000
(Default)

GPIO[44]

SIUL2-
GPIO[44]

General
Purpose 10
C[12]

I/0

0001

ETC5

eTimer_0

eTimer_0
Input/Output
Data
Channel 56

I/0

0010

CS3

DSPI2

DSPI 2
Peripheral
Chip Select
3

0011

LFAST_TXP

LFAST

SIPI/LFAST
LVDS
transmit
positive
terminal

0]

0100

Cs1

DSPI3

DSPI 3
Peripheral
Chip Select
1

0101-1111

Reserved

IMCR[213]

0100

SENT_RX[0
]

SENT1

SENT 1
Receiver
Channel 0
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Table 2-5. Pin muxing (continued)

Port Pin

SIUL2
MSCR/
IMCR
Number

MSCR/
IMCR SSS
Value 1

Signal

Module

Short
Signal
Descriptio
n

Dir

LQFP144

BGA257

IMCR[64]

0011

ETC5

eTimer_0

eTimer_0
Input Data
Channel 5

C[13]

MSCR[45]

0000
(Default)

GPIO[45]

SlUL2-
GPIO[45]

General
Purpose 10
C[13]

I/0

0001

ETCA

eTimer_1

eTimer_1
Input/Output
Data
Channel 1

I/0

0010-0011

Reserved

0100

AO

FlexPWM_1

FlexPWM_1
Channel A
Input/Output
0

I/0

0101-1111

Reserved

IMCRI[38]

0001

EXT_IN

CTU_0

CTuo
External
Trigger Input

IMCR[66]

0001

ETC1

eTimer_1

eTimer_1
Input Data
Channel 1

IMCRI[87]

0001

EXT_SYNC

FlexPWM_0

FlexPWM_0
External
Trigger Input

IMCR[105]

0001

AO

FlexPWM_1

FlexPWM_1
Channel A
Input 0

101

E15

C[14]

MSCRI[46]

0000
(Default)

GPIO[46]

SlUL2-
GPIO[46]

General
Purpose 10
C[14]

I/0

0001

ETC2

eTimer_1

eTimer_1
Input/Output
Data
Channel 2

I/0

0010

EXT_TGR

CTU_O0

CTUO
External
Trigger
Output

0011

Cs7

DSPI1

DSPI 1
Peripheral
Chip Select
7

0100

BO

FlexPWM_1

FlexPWM_1
Channel B
Input/Output
0

I/0
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Table 2-5. Pin muxing (continued)

Port Pin

SIUL2
MSCR/
IMCR
Number

MSCR/
IMCR SSS
Value 1

Signal

Module

Short
Signal
Descriptio
n

Dir

LQFP144

BGA257

0101-1111

Reserved

IMCR[67]

0010

ETC2

eTimer_1

eTimer_1
Input Data
Channel 2

IMCR[106]

0001

BO

FlexPWM_1

FlexPWM_1
Channel B
Input 0

C[15]

MSCR[47]

0000
(Default)

GPIO[47]

SluL2-
GPIO[47]

General
Purpose 10
C[15]

I/0

0001

FR_A_TXE
N

FLEXRAY

FlexRay
Transmit
Enable
Channel A

0010

ETCO

eTimer_1

eTimer_1
Input/Output
Data
Channel 0

I/0

0011

A1l

FlexPWM_0

FlexPWM_0
Channel A

Input/Output
1

I/0

0100-1111

Reserved

IMCR(38]

0010

EXT_IN

CTU_O0

CTUO
External
Trigger Input

IMCR[65]

0010

ETCO

eTimer_1

eTimer_1
Input Data
Channel 0

IMCR[87]

0010

EXT_SYNC

FlexPWM_0

FlexPWM_0
External
Sync Input

IMCR[91]

0010

A1

FlexPWM_0

FlexPWM_0
Channel A
Input 1

124

A8

D[0]

MSCR[48]

0000
(Default)

GPIO[48]

SluL2-
GPI10[48]

General
Purpose 10
D[o]

I/0

0001

FR_A_TX

FLEXRAY

FlexRay
Transmit
Data
Channel A

0010

ETCA

eTimer_1

eTimer_1
Input/Output
Data
Channel 1

I/0
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Table 2-5. Pin muxing (continued)
wscr/ |  MSCR/ Signal 2 3
Port Pin IMCR SSS Signal Module gna’ Dir o <
IMCR Value 1 Descriptio E'-’ o
Number n part o
0011 B1 FlexPWM_0 |FlexPWM_0 |1/O
Channel B
Input/Output
1
0100-1111  |— Reserved — —
IMCR[66] 0010 ETC1 eTimer_1 eTimer_1 I
Input Data
Channel 1
IMCR[92] 0010 B1 FlexPWM_0 |FlexPWM_O |I
Channel B
Input 1
D[1] MSCRI[49] |0000 GPIO[49] SlUL2- General I/0 3 E3
(Default) GPIO[49] Purpose 10
D[]
0001 — Reserved — —
0010 ETC2 eTimer_1 eTimer_1 I/0
Input/Output
Data
Channel 2
0011 EXT_TGR |[CTU_O CTUO O
External
Trigger
Output
0100-1111  |— Reserved — —
IMCR[67] 0011 ETC2 eTimer_1 eTimer_1 |
Input Data
Channel 2
IMCR[136] |0001 FR_A_RX |FLEXRAY |FlexRay I
Channel A
Receive Pin
D[2] MSCRI[50] |0000 GPIO[50] SlUL2- General I/0 140 B4
(Default) GPIO[50] Purpose 10
D[2]
0001 — Reserved — —
0010 ETC3 eTimer_1 eTimer_1 I/0
Input/Output
Data
Channel 3
0011 X3 FlexPWM_0O |FlexPWM_O0 |1/O
Auxiliary
Input/Output
3
0100-1111  |— Reserved — —
IMCR[68] 0010 ETC3 eTimer_1 eTimer_1 |
Input Data
Channel 3
Table continues on the next page...
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Table 2-5. Pin muxing (continued)

Port Pin

SIUL2
MSCR/
IMCR
Number

MSCR/
IMCR SSS
Value 1

Signal

Module

Short
Signal
Descriptio
n

Dir

LQFP144

BGA257

IMCR[99]

0001

X3

FlexPWM_0

FlexPWM_0O
Auxiliary
Input 3

IMCR[137]

0001

FR_B_RX

FLEXRAY

FlexRay
Channel B
Receive Pin

D[3]

MSCRI[51]

0000
(Default)

GPIO[51]

SluL2-
GPIO[51]

General
Purpose 10
D[3]

I/0

0001

FR_B_TX

FLEXRAY

FlexRay
Transmit
Data
Channel B

0010

ETC4

eTimer_1

eTimer_1
Input/Output
Data
Channel 4

I/0

0011

A3

FlexPWM_0

FlexPWM_0
Channel A
Input/Output
3

I/0

0100-1111

Reserved

IMCR[69]

0010

ETC4

eTimer_1

eTimer_1
Input Data
Channel 4

IMCR[97]

0011

A3

FlexPWM_0

FlexPWM_0O
Channel A
Input 3

128

A5

D[4]

MSCR[52]

0000
(Default)

GPIO[52]

SluL2-
GPIO[52]

General
Purpose 10
D[4]

I/0

0001

FR_B_TXE
N

FLEXRAY

FlexRay
Transmit
Enable
Channel B

0010

ETC5

eTimer_1

eTimer_1
Input/Output
Data
Channel 5

I/0

0011

B3

FlexPWM_0

FlexPWM_0
Channel B
Input/Output
3

I/0

0100-1111

Reserved

IMCR[70]

0011

ETC5

eTimer_1

eTimer_1
Input Data
Channel 5
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Table 2-5. Pin muxing (continued)

SIUL2

Short

MPC5744P Reference Manual Addendum, Rev. 2, 10/2017

Table continues on the next page...

3 N
MSCR/ . s 5
PortPin | MSCR/ | \ucrsss| signal | Module | Si9nal pir | & D,
IMCR Value 1 Descriptio E'-’ o
Number n ur o
IMCR[98] 0011 B3 FlexPWM_O |FlexPWM_O |l
Channel B
Input 3
DI[5] MSCR[53] |0000 GPIO[53] SlUL2- General IO 33 M4
(Default) GPIO[53] Purpose 10
D[5]
0001 CS3 DSPIO DSPI 0 0]
Peripheral
Chip Select
3
0010 — Reserved — —
0100 SOUT DSPI3 DSPI 3 O
Serial Data
Out
0101-1111  |— Reserved — —
IMCRI[85] 0001 FAULT2 FlexPWM_O |FlexPWM_O |I
Fault Input 2
IMCR[205] |0001 SENT_RX[0 [SENTO SENT 0 |
] Receiver
channel 0
IMCR[227] |0001 RX_D1 ENET_O Ethernet I
MII/RMII
receive data
1
D[6] MSCR[54] |0000 GPIO[54] SlUL2- General I/O 34 P3
(Default) GPIO[54] Purpose 10
D[6]
0001 CSs2 DSPIO DSPI O 0]
Peripheral
Chip Select
2
0010 — Reserved — —
0011 X3 FlexPWM_0 |FlexPWM_O |1/O
Auxiliary
Input/Output
3
0100 SCK DSPI3 DSPI 3 I/0
Input/Output
Serial Clock
0101-1111  |— Reserved |— —
IMCR[51] 0001 SCK DSPI3 DSPI 3 Input ||
Serial Clock
IMCR[84] 0010 FAULT1 FlexPWM_O |FlexPWM_O |l
Fault Input 1
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Table 2-5. Pin muxing (continued)

Short

MPC5744P Reference Manual Addendum, Rev. 2, 10/2017

Table continues on the next page...

wscry | MSCR/ Signal 3 i
Port Pin IMCR SSS Signal Module gna’ Dir o <
IMCR Value 1 Descriptio E'-’ o
Number n part o
IMCR[99] 0010 X3 FlexPWM_0O |FlexPWM_O |I
Channel X
Input 3
IMCR[226] |0001 RX_DO0 ENET_O Ethernet |
MII/RMII
receive data
0
DI[7] MSCRI[55] |0000 GPIO[55]7 |SIUL2- General I/0 37 R4
(Default) SGEN OUT® GPIO[55] Purpose 10
D[7]
0001 CSs3 DSPI1 DSPI 1 0]
Peripheral
Chip Select
3
0010 — Reserved — —
0011 CSs4 DSPIO DSPI 0 (0]
Peripheral
Chip Select
4
0100-1111  |— Reserved — —
IMCR[50] 0010 SIN DSPI3 DSPI 3 I
Serial Data
Input
IMCR[213] |0001 SENT_RX[0 |SENTH1 SENT 1 I
| Receiver
channel 0
IMCR[225] |0001 RX_DV ENET_O Ethernet I
Receive
data valid
D[8] MSCR[56] |0000 GPIO[56] SlUL2- General I/O 32 L4
(Default) GPIO[56] Purpose 10
D8]
0001 CSs2 DSPI1 DSPI 1 (0]
Peripheral
Chip Select
2
0010 ETC4 eTimer_1 eTimer_1 I/0
Input/Output
Data
Channel 4
0011 CS5 DSPIO DSPI 0 (0]
Peripheral
Chip Select
5
0100-1111  |— Reserved — —
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Table 2-5. Pin muxing (continued)

SIUL2

Short

3 N
MSCR/ . s 5
PortPin | MSCR/ | \ucrsss| signal | Module | Si9nal pir | & D,
IMCR Value 1 Descriptio E'-’ o
Number n part o
IMCR[69] 0011 ETC4 eTimer_1 eTimer_1 |
Input Data
Channel 4
IMCR[86] 0010 FAULT3 FlexPWM_O |FlexPWM_0 |I
Fault Input 3
IMCR[224] |0001 RX_CLK ENET_O Ethernet I
Receive
clock
DI[9] MSCR[57] |0000 GPIO[57] SIUL2- General I/0 26 N3
(Default) GPIO[57] Purpose 10
D[9]
0001 X0 FlexPWM_0 |FlexPWM_0 |1/O
Auxiliary
Input/Output
0
0010 TXD LIN1 LINFlexD1 [O
Transmit Pin
0011-1111  |— Reserved — —
D[10] MSCR[58] |0000 GPIO[58] SlUL2- General I/O 76 R16
(Default) GPIO[58] Purpose 10
D[10]
0001 A0 FlexPWM_O |FlexPWM_0 |1/O
Channel A
Input/Output
0
0010 — Reserved — —
0011 TX_D2 ENET_O Ethernet MIl |O
transmit
data
0100 CSo DSPI3 DSPI 3 I/0
Peripheral
Chip Select
0
0110-1111 | — Reserved — —
IMCR[52] 0010 CSo DSPI3 DSPI 3 |
Peripheral
chip Select
0
IMCR[59] 0001 ETCO eTimer_0 eTimer_0 I
Input Data
Channel 0
IMCR[88] 0010 A0 FlexPWM_0O |FlexPWM_0 |I
Channel A
Input 0

MPC5744P Reference Manual Addendum, Rev. 2, 10/2017
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Table 2-5. Pin muxing (continued)

SIUL2

Short

MPC5744P Reference Manual Addendum, Rev. 2, 10/2017

Table continues on the next page...

3 N
MSCR/ . s 5
PortPin | MSCR/ | \ucrsss| signal | Module | Si9nal pir | & D,
IMCR Value 1 Descriptio E'-’ o
Number n part o
D[11] MSCR[59] |0000 GPIO[59] SluL2- General I/O 78 P17
(Default) GPIO[59] Purpose 10
D[11]
0001 BO FlexPWM_0 |FlexPWM_O |1/O
Channel B
Input/Output
0
0010 — Reserved — —
0011 CS1 DSPI3 DSPI 3 O
Peripheral
Chip Select
1
0100 SCK DSPI3 DSPI 3 I/O
Input/Output
Serial Clock
0101-1111  |— Reserved — —
IMCR[51] 0010 SCK DSPI3 DSPI 3 Input|I
Serial Clock
IMCR[60] 0001 ETCA1 eTimer_0 eTimer_0 |
Input Data
Channel 1
IMCR[89] 0010 BO FlexPWM_0 |FlexPWM_O |I
Channel B
Input 0
D[12] MSCR[60] |0000 GPIO[60] SlUL2- General I/O 99 F15
(Default) GPIO[60] Purpose 10
D[12]
0001 X1 FlexPWM_O |FlexPWM_O |1/O
Auxiliary
Input/Output
1
0010 CSé6 DSPI1 DSPI 1 0]
Peripheral
Chip Select
6
0011 CSs2 DSPI3 DSPI 3 O
Peripheral
Chip Select
2
0100 SOuUT DSPI3 DSPI 3 O
Serial Data
Output
0101-1111  |— Reserved |— —
IMCR[93] 0010 X1 FlexPWM_0O |FlexPWM_O |I
Channel X
Input 1
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Table 2-5. Pin muxing (continued)

Short

wscr/ | MSCR/ Signal 3 i
Port Pin IMCR SSS Signal Module gna’ Dir o <
IMCR Value 1 Descriptio E'-’ o
Number n part o
IMCR[166] [0010 RXD LIN1 LIN 1 I
Receive Pin
D[14] MSCR[62] |0000 GPIO[62] SlUL2- General I/0 105 E17
(Default) GPIO[62] Purpose 10
D[14]
0001 B1 FlexPWM_0 |FlexPWM_O |1/O
Channel B
Input/Output
1
0010 — Reserved — —
0011 CS3 DSPI3 DSPI 3 (0]
Peripheral
Chip Select
3
0100-1111  |— Reserved — —
IMCR[50] 0011 SIN DSPI3 DSPI 3 |
Serial Data
Input
IMCR[62] 0001 ETC3 eTimer_0 eTimer_0 |
Input Data
Channel 3
IMCR[92] 0011 B1 FlexPWM_0 |FlexPWM_O |I
Channel B
Input 1
E[0] MSCR[64] |0000 GPI[64]* SlUL2- General I 68 T13
(Default) ADC1_AN[5 [GPI[64] Purpose
V Input E[0]
ADC3_AN[4
]
0001 — Reserved — —
0010-1111  |— Reserved — —
E[2] MSCRI[66] |0000 GPI[66]* SluL2- General I 49 U6
(Default) ADCO_AN[5 [GPI[66] Purpose
] Input E[2]
0001 — Reserved — —
0010-1111  |— Reserved — —
E[4] MSCR[68] |0000 GPI[68]* SlUL2- General | 42 u4
(Default) ADCO_AN[7 |GPI[68] Purpose
] Input E[4]
0001 — Reserved |— —
0010-1111  |— Reserved — —
E[5] MSCR[69] |0000 GPI[69]* SlUL2- General I 44 T5
(Default) ADCO_AN[8 [GPI[69] Purpose
] Input E[5]
Table continues on the next page...
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Table 2-5. Pin muxing (continued)

SIUL2

Short

3 N
MSCR/ . s 5
portPin | MSCR/ | mcrsss| signal | Module | _Signal pir | & g
IMCR Value 1 Descriptio E'-’ o
Number n part o
0001 — Reserved — —
0010-1111  |— Reserved — —
E[6] MSCRJ[70] |0000 GPI[70]* SlUL2- General I 46 R6
(Default) ADCO_ADC |GPI[70] Purpose
2_AN[4] Input E[6]
0001 — Reserved — —
0010-1111  |— Reserved — —
E[7] MSCR[71] |0000 GPI[71]* SlUL2- General I 48 T6
(Default) ADCO_AN[6 |GPI[71] Purpose
] Input E[7]
0001 — Reserved — —
0010-1111  |— Reserved — —
E[9] MSCR[73] |0000 GPI[73]* SIuL2- General I 61 u1o
ADC1_AN[7 |GPI[73] Purpose
V Input E[9]
ADC3_AN[6
]
0001 — Reserved — —
0010-1111  |— Reserved — —
E[10] MSCR[74] |0000 GPI[74]* SIuL2- General I 63 T11
(Default) ADC1_AN[8 |GPI[74] Purpose
V Input E[10]
ADC3_AN[7
]
0001 — Reserved — —
0010-1111  |— Reserved — —
E[11] MSCR[75] |0000 GPI[75]* SIUL2- General I 65 Uit
(Default) ADC1_AN[4 |GPI[75] Purpose
V Input E[11]
ADC3_AN[3
]
0001 — Reserved — —
0010-1111  |— Reserved — —
E[12] MSCR[76] |0000 GPI[76]* SlUL2- General | 67 T12
(Default) ADC1_AN[6 [GPI[76] Purpose
V Input E[12]
ADC3_AN[5
]
0001 — Reserved — —
0010-1111  |— Reserved — —
E[13] MSCR[77] |0000 GPIOQ[77] SluL2- General I/O 117 A1
(Default) GPIO[77] Purpose 10
E[13]
Table continues on the next page...
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Table 2-5. Pin muxing (continued)

Port Pin

SIUL2
MSCR/
IMCR
Number

MSCR/
IMCR SSS
Value 1

Signal

Module

Short
Signal
Descriptio
n

Dir

LQFP144

BGA257

0001

ETC5

eTimer_0

eTimer_0
Input/Output
Data
Channel 5

I/0

0010

CS3

DSPI2

DSPI 2
Peripheral
Chip Select
3

0011

CS4

DSPI1

DSPI 1
Peripheral
Chip Select
4

0100

SCK

DSPI3

DSPI 3
Input/Output
Serial Clock

I/0

0101-1111

Reserved

IMCR[51]

0011

SCK

DSPI3

DSPI 3 Input
Serial Clock

IMCR[198]

0001

REQ25

SluL2

SIuL2
External
Interrupt
Source 25

IMCR[64]

0100

ETC5

eTimer_0

eTimer_0
Input Data
Channel

E[14]

MSCR[78]

0000
(Default)

GPIO[78]

SlUL2-
GPIO[78]

General
Purpose 10
E[14]

I/0

0001

ETC5

eTimer_1

eTimer_1
Input/Output
Data
Channel 5

I/0

0010

SOUT

DSPI3

DSPI 3
Serial Data
Out

0011

CS5

DSPI1

DSPI 1
Peripheral
Chip Select
5

0100

B2

FlexPWM_1

FlexPWM_1
Channel B
Input/Output
2

I/0

0101-1111

Reserved

IMCR[70]

0100

ETC5

eTimer_1

eTimer_1
Input Data
Channel 5
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Table 2-5. Pin muxing (continued)

Short

MPC5744P Reference Manual Addendum, Rev. 2, 10/2017

Table continues on the next page...

wscry | MSCR/ Signal 3 i
Port Pin IMCR SSS Signal Module gna’ Dir o <
IMCR Value 1 Descriptio E'-’ o
Number n part o
IMCR[113] |0001 B2 FlexPWM_1 [FlexPWM_1 |I
Channel B
Input 2
IMCR[199] |0001 REQ26 SluL2 SluL2 |
External
Interrupt
Source 26
E[15] MSCR[79] |0000 GPIO[79] SlUL2- General I/O 121 C8
(Default) GPIO[79] Purpose 10
E[15]
0001 CSt DSPIO DSPI 0 0]
Peripheral
Chip Select
1
0010 — Reserved — —
0011 TIMERA1 ENET_O Ethernet O
TIMER
Outputs
(Output
Compare
Events)
0100-1111  |— Reserved — —
IMCR[50] 0100 SIN DSPI3 DSPI 3 I
Serial Data
Input
IMCR[200] |0001 REQ27 SIuL2 SluL2 I
External
Interrupt
Source 27
F[O] MSCR[80] |0000 GPIO[80] SlUL2- General IO 133 B6
(Default) GPIO[80] Purpose 10
F[O]
0001 A1l FlexPWM_0 |FlexPWM_0 |1/O
Channel A
Input/Output
1
0010 CS3 DSPI3 DSPI 3 (0]
Peripheral
Chip Select
3
0011 MDC ENET_O Ethernet (0]
MDIO clock
output
0100-1111  |— Reserved — —
IMCR[61] 0001 ETC2 eTimer_0 eTimer_0 |
Input Data
Channel 2
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Table 2-5. Pin muxing (continued)

SIUL2

Short

3 N
MSCR/ . s 5
PortPin | MSCR/ | \ucrsss| signal | Module | Si9nal pir | & D,
IMCR Value 1 Descriptio E'-’ o
Number n ur o
IMCR[91] 0011 Al FlexPWM_O |FlexPWM_O |I
Channel A
Input 1
IMCR[201] |0001 REQ28 SluL2 SluL2 I
External
Interrupt
Source 28
F[3] MSCR[83] |0000 GPIO[83] SlUL2- General I/O 139 B3
(Default) GPIO[83] Purpose 10
F[3]
0001 CS6 DSPIO DSPI 0 O
Peripheral
Chip Select
6
0010 — Reserved — —
0011 CSs2 DSPI3 DSPI 3 O
Peripheral
Chip Select
2
0100 TIMER2 ENET_O Ethernet 0]
TIMER
Outputs 2
(Output
Compare
Events)
0101-1111  |— Reserved |— —
F[4] MSCR[84] |0000 GPIO[84] SluL2- General I/O 4 E1
(Default) GPIO[84] Purpose 10
Fl4]
0001 — Reserved — O
0010 MDOJ[3] NPC_WRAP |Nexus - O
PER Message
Data Out
Pin 3
0011 CSH DSPI3 DSPI 3 O
Peripheral
Chip Select
1
0100-1111  |— Reserved — —
F[5] MSCR[85] |0000 GPIO[85] SlUL2- General IO 5 F1
(Default) GPIO[85] Purpose 10
F[5]
0001 — Reserved — 0]
Table continues on the next page...
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Table 2-5. Pin muxing (continued)

SIUL2

Short

MPC5744P Reference Manual Addendum, Rev. 2, 10/2017

Table continues on the next page...

3 N
MSCR/ . s 5
PortPin | MSCR/ | \ucrsss| signal | Module | Si9nal pir | & D,
IMCR Value 1 Descriptio E'-’ o
Number n part o
0010 MDOI[2] NPC_WRAP |Nexus 0]
PER Message
Data Out
Pin 2
0011 CSo DSPI3 DSPI 3 I/O
Peripheral
Chip Select
0
0100-1111  |— Reserved — —
IMCR[52] 0011 CSo DSPI3 DSPI 3 I
Peripheral
Chip Select
0
F[6] MSCR[86] |0000 GPIO[86] SIUL2- General I/0 8 E2
(Default) GPI0[86] Purpose 10
Flé]
0001 — Reserved — I/O
0010 MDOI[1] NPC_WRAP |Nexus 0]
PER Message
Data Out
Pin 1
0011-1111  |— Reserved — —
F[7] MSCR[87] |0000 GPIO[87] SlUL2- General I/O 19 J4
(Default) GPI0O[87] Purpose 10
F[7]
0001 — Reserved — I/0
0010 MCKO NPC_WRAP |Nexus O
PER Message
Clock Out
for
developmen
t tools
0011-1111  |— Reserved |— —
F[8] MSCR[88] |0000 GPIO[88] SlUL2- General I/O 20 J3
(Default) GPIO[88] Purpose 10
at]
0001 — Reserved — I/0
0010 MSEQO_B[1] |[NPC_WRAP |Nexus 0]
PER Message
Start/End
Out Pin 1
0011-1111  |— Reserved — —
F[9] MSCR[89] |0000 GPIO[89] SIUL2- General I/O 23 K3
(Default) GPIO[89] Purpose 10
F[9]
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Table 2-5. Pin muxing (continued)

SIUL2

Short

3 N
MSCR/ . s 5
portPin | MSCR/ | mcrsss| signal | Module | _Signal pir | & g
IMCR Value 1 Descriptio E'-’ o
Number n part o
0001 — Reserved — I/0
0010 MSEQ_B[0] |[NPC_WRAP |Nexus 0]
PER Message
Start/End
Out Pin 0
0011-1111 | — Reserved — —
F[10] MSCRI[90] |0000 GPIO[90] SlUL2- General I/0 24 K2
(Default) GPIO[90] Purpose 10
F[10]
0001 — Reserved — —
0010 EVTO_B NPC_WRAP |Nexus Event|O
PER Out Pin
0011-1111  |— Reserved — —
F[11] MSCRI[91] |0000 GPIO[91] SluL2- General I/0 25 L2
(Default) GPIO[91] Purpose 10
F[11]
0001 — Reserved — —
0010 EVTI_IN NPC_WRAP [Nexus Event ||
PER In Pin
0011-1111  |— Reserved — —
F[12] MSCR[92] |0000 GPIO[92] SluL2- General I/0 106 D17
(Default) GPIO[92] Purpose 10
F[12]
0001 ETC3 eTimer_1 eTimer_1 I/0
Input/Output
Data
Channel 3
0010-0011 |— Reserved — —
0100 A1 FlexPWM_1 |FlexPWM_1 |1/O
Channel A
Input/Output
1
0101-1111  |— Reserved — —
IMCR[68] 0011 ETC3 eTimer_1 eTimer_1 |
Input Data
Channel 3
IMCR[109] |0001 A1l FlexPWM_1 |FlexPWM_1 |I
Channel A
Input 1
IMCR[203] |0001 REQ30 SIuL2 SiuL2 I
External
Interrupt
Source 30
Table continues on the next page...
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Table 2-5. Pin muxing (continued)

SIUL2

Short

MPC5744P Reference Manual Addendum, Rev. 2, 10/2017

Table continues on the next page...

3 N
MSCR/ . s 5
PortPin | MSCR/ | \ucrsss| signal | Module | Si9nal pir | & D,
IMCR Value 1 Descriptio E'-’ o
Number n part o
F[13] MSCR[93] |0000 GPIO[93] SluL2- General I/0 112 A15
(Default) GPIO[93] Purpose 10
F[13]
0001 ETC4 eTimer_1 eTimer_1 I/0
Input/Output
Data
Channel 4
0010-0011 |— Reserved — —
0100 B1 FlexPWM_1 |FlexPWM_1 |1/O
Channel A
Input/Output
1
0101-1111  |— Reserved — —
IMCR[69] 0100 ETC4 eTimer_1 eTimer_1 |
Input Data
Channel 4
IMCR[110] [0001 B1 FlexPWM_1 |FlexPWM_1 |I
Channel B
Input 1
IMCR[204] |0001 REQ31 SIuL2 SlUL2 |
External
Interrupt
Source 31
F[14] MSCR[94] |0000 GPIO[94] SlUL2- General I/0 115 D12
(Default) GPIO[94] Purpose 10
F[14]
0001 TXD LIN1 LINFlexD1 |O
Transmit Pin
0010 TXD CAN2 CAN 2 (0]
Transmit Pin
0011-1111  |— Reserved — —
F[15] MSCR[95] |0000 GPIO[95] SluL2- General I/0 113 A13
(Default) GPIO[95] Purpose 10
F[15]
0001 — Reserved — —
0010-1111  |— Reserved — —
IMCR[166] |0011 RXD LIN1 LINTRXD |l
IMCR[34] 0001 RXD CAN2 CAN2 RXD I
G[2] MSCR[98] |0000 GPIO[98] SlUL2- General I/0 102 F17
(Default) GPIO[98] Purpose 10
G[2]
0001 X2 FlexPWM_0 |FlexPWM_O |1/O
Auxiliary
Input/Output
2
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Table continues on the next page...

Table 2-5. Pin muxing (continued)
sz | wscm S F
Port Pin IMCR SSS Signal Module gna’ Dir o <
IMCR Value 1 Descriptio E'-’ o
Number n part o
0010 CSH DSPI1 DSPI 1 (0]
Peripheral
Chip Select
1
0011-1111  |— Reserved — —
IMCR[96] 0010 X2 FlexPWM_0 |FlexPWM_O |I
Auxiliary
Input 2
G[3] MSCR[99] |0000 GPIO[99] SluL2- General I/0 104 E16
(Default) GPIO[99] Purpose 10
G[3]
0001 A2 FlexPWM_0 |FlexPWM_0 |1/O
Channel A
Input/Output
2
0010-1111  |— Reserved — —
IMCR[63] 0010 ETC4 eTimer_0 eTimer_0 |
Input Data
Channel 4
IMCR[94] 0011 A2 FlexPWM_0O |FlexPWM_O |I
Channel A
Input 2
G[4] MSCR[100] |0000 GPIO[100] |SIUL2- General I/0 100 F16
(Default) GPIO[100] |Purpose 10
G[4]
0001 B2 FlexPWM_0 |FlexPWM_O |1/O
Channel B
Input/Output
2
0010-1111  |— Reserved — —
IMCR[64] 0010 ETC5 eTimer_0 eTimer_0 |
Input Data
Channel 5
IMCR[95] 0011 B2 FlexPWM_0 |FlexPWM_O |I
Channel B
Input 2
GI[5] MSCR[101] |0000 GPIO[101] |SIUL2- General I/0 85 M17
(Default) GPIO[101] |Purpose 10
G[5]
0001 X3 FlexPWM_0O |FlexPWM_0 |1/O
Auxiliary
Input/Output
3
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Table 2-5. Pin muxing (continued)
wscr/ |  MSCR/ Signa : 3
Port Pin IMCR SSS Signal Module gna’ Dir o <
IMCR Value 1 Descriptio E'-’ o
Number n part o
0010 CS3 DSPI2 DSPI 2 0]
Peripheral
Chip Select
3
0011 TX_EN ENET_O Ethernet (0]
Transmit
Data Valid
0100-1111  |— Reserved — —
IMCR[99] 0011 X3 FlexPWM_0 |FlexPWM_O |I
Auxiliary
Input 3
G[6] MSCR[102] |0000 GPIO[102] |[SIUL2- General I/O 98 G17
(Default) GPIO[102] |Purpose IO
G[6]
0001 A3 FlexPWM_0 |FlexPWM_0 |1/O
Channel A
Input/Output
3
0010-1111  |— Reserved |— —
IMCR[97] 0100 A3 FlexPWM_0O |FlexPWM_O |I
Channel A
Input 3
G[7° MSCR[103] |0000 GPIO[103] |[SIUL2- General I/O 83 M16
(Default) GPIO[103] |Purpose 10
G[7°
0001 B3 FlexPWM_0 |FlexPWM_O |1/O
Channel B
Input/Output
3
0010 — Reserved — —
0011 LFAST_RX |LFAST SIPI/LFAST |I
P LVDS
receive
positive
terminal
0100-1111  |— Reserved — —
IMCR[98] 0100 B3 FlexPWM_0 |FlexPWM_O |I
Channel B
Input 3
G[8] MSCR[104] |0000 GPIO[104] |[SIUL2- General I/0 81 N14
(Default) GPIO[104] |Purpose IO
G[8]
0001 FR_DBG[0] |FLEXRAY |FlexRay 0]
Debug
Strobe
Signal 0
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Table 2-5. Pin muxing (continued)

Port Pin

SIUL2
MSCR/
IMCR
Number

MSCR/
IMCR SSS
Value 1

Signal

Module

Short
Signal
Descriptio
n

Dir

LQFP144

BGA257

0010

Cst

DSPIO

DSPI 0
Peripheral
Chip Select
1

0011

RMII_CLK

ENET_O

Ethernet
RMII Clock
(used in Ml
to RMII
Gaskets)

0]

0100-1111

Reserved

IMCR[83]

0011

FAULTO

FlexPWM_0

FlexPWM_0
Fault Input 0

IMCR[194]

0001

REQ21

SluL2

SIUL2
External
Interrupt
Source 21

IMCR[205]

0011

SENT_RX[0
]

SENT_0

SENT 0
Receiver
channel 0

IMCR[233]

0001

TX_CLK

ENET_O

Ethernet
Transmit
Clock

GI9]

MSCR[105]

0000
(Default)

GPIO[105]

SluL2-
GPIO[105]

General
Purpose 10
G[9]

I/0

0001

FR_DBG[1]

FLEXRAY

FlexRay
Debug
Strobe
Signal 1

0010

Cst

DSPI1

DSPI 1
Peripheral
Chip Select
1

0011

TX_DO

ENET_O

Ethernet
MII/RMII
transmit
data 0

0]

0100-1111

Reserved

IMCR[84]

0011

FAULTA

FlexPWM_0

FlexPWM_0
Fault Input 1

IMCR[202]

0001

REQ29

SluL2

SIUL2
External
Interrupt
Source 29

IMCR[213]

0011

SENT_RX[0
|

SENT_1

SENT 1
Receiver
channel 0

79

P14
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Table 2-5. Pin muxing (continued)

SIUL2

Short

MPC5744P Reference Manual Addendum, Rev. 2, 10/2017

Table continues on the next page...

3 N
MSCR/ . s 5
PortPin | MSCR/ | \ucrsss| signal | Module | Si9nal pir | & D,
IMCR Value 1 Descriptio E'-’ o
Number n ur o
G[10] MSCR[106] |0000 GPIO[106] |[SIUL2- General I/O 77 R17
(Default) GPIO[106] |Purpose 10
G[10]
0001 FR_DBG[2] |FLEXRAY |FlexRay O
Debug
Strobe
Signal 2
0010 CS3 DSPI2 DSPI 2 0]
Peripheral
Chip Select
3
0011 TX_D1 ENET_O Ethernet @)
MII/RMII
transmit
data 1
0100-1111  |— Reserved |— —
IMCRI[85] 0010 FAULT2 FlexPWM_O |FlexPWM_O |I
Fault Input 2
IMCR[206] |0100 SENT_RX[1 [SENT_O SENT 0 |
] Receiver
channel 1
G[11] MSCR[107] |0000 GPIO[107] |[SIUL2- General I/0 75 T15
(Default) GPIO[107] |Purpose 10
G[11]
0001 FR_DBG[3] |FLEXRAY |FlexRay 0]
Debug
Strobe
Signal 3
0010 — Reserved — —
0011 TX_D3 ENET_O Ethernet 0]
MII/RMII
transmit
data 3
0100-1111  |— Reserved — —
IMCR[86] 0011 FAULT3 FlexPWM_0 |FlexPWM_O |I
Fault Input 3
IMCR[214] |0100 SENT_RX[1 [SENT_1 SENT 1 I
] Receiver
channel 1
H[4] MSCR[116] |0000 GPIO[116] |[SIUL2- General I/O F4
(Default) GPIO[116] |Purpose IO
H[4]
0001 X0 FlexPWM_1 |FlexPWM_1 |1/O
Auxiliary
Input/Output
0
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Table 2-5. Pin muxing (continued)
sz | wscm S F
Port Pin IMCR SSS Signal Module gna’ Dir o <
IMCR Value 1 Descriptio E'-’ o
Number n part o
0010 ETCO eTimer_2 eTimer_2 I/0
Input/Output
Data
Channel 0
0011-1111  |— Reserved |— —
IMCR[71] 0001 ETCO eTimer_2 eTimer_2 |
Input Data
Channel 0
IMCR[231] |0001 CRS ENET_O Ethernet MII |1
Carrier
Sense
H[5] MSCR[117] |0000 GPIO[117] |SIUL2- General I/0 F3
(Default) GPIO[117] |Purpose IO
H[5]
0001 A0 FlexPWM_1 |FlexPWM_1 |1/O
Channel A
Input/Output
0
0010 — Reserved |— —
0011 CSs4 DSPIO DSPI 0 (0]
Peripheral
Chip Select
4
0100-1111  |— Reserved — —
IMCR[105] |0010 A0 FlexPWM_1 |FlexPWM_1 |I
Channel A
Input 0
IMCR[230] |0001 COL ENET_O Ethernet MII |1
Collision
H[6] MSCR[118] |0000 GPIO[118] |SIUL2- General I/0 C13
(Default) GPIO[118] |Purpose 10
H[6]
0001 BO FlexPWM_1 |FlexPWM_1 |1/O
Channel B
Input/Output
0
0010 — Reserved — —
0011 CS5 DSPIO DSPI 0 (0]
Peripheral
Chip Select
5
0100-1111 |— Reserved — —
IMCR[106] [0010 BO FlexPWM_1 |FlexPWM_1 |I
Channel B
Input 0
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Table 2-5. Pin muxing (continued)
wscr/ |  MSCR/ Signa : 3
Port Pin IMCR SSS Signal Module gna’ Dir o <
IMCR Value 1 Descriptio E'-’ o
Number n part o
H[7] MSCR[119] |0000 GPIO[119] |SIUL2- General I/0 F2
(Default) GPIO[119] |Purpose IO
H[7]
0001 X1 FlexPWM_1 |FlexPWM_1 |1/O
Auxiliary
Input/Output
1
0010 ETCA1 eTimer_2 eTimer_2 I/0
Input/Output
Data
Channel 1
0011 MDIO ENET_O Ethernet I/0
MDIO input/
output data
0100-1111  |— Reserved — —
IMCR[72] 0001 ETCAH eTimer_2 eTimer_2 |
Input Data
Channel 1
H[8] MSCR[120] |0000 GPIO[120] |[SIUL2- General I/O L1
(Default) GPIO[120] |Purpose 10
HI8]
0001 A1l FlexPWM_1 |FlexPWM_1 |1/O
Channel A
Input/Output
1
0010 — Reserved — —
0011 CS6 DSPIO DSPI 0 (0]
Peripheral
Chip Select
6
0100-1111  |— Reserved |— —
IMCR[109] |[0010 A1l FlexPWM_1 |FlexPWM_1 |I
Channel A
Input 1
IMCR[228] |0001 RX_D2 ENET_O Ethernet MII ||
Receive
Data 2
H[9] MSCR[121] 0000 GPIO[121] |[SIUL2- General I/O B13
(Default) GPIO[121] |Purpose 10
H[9]
0001 B1 FlexPWM_1 |FlexPWM_1 |1/O
Channel B
Input/Output
1
0010 — Reserved — —
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Table 2-5. Pin muxing (continued)
wscr/ |  MSCR/ Signa 2 3
Port Pin IMCR SSS Signal Module gna’ Dir o <
IMCR Value 1 Descriptio E'-’ o
Number n part o
0011 Ccs7 DSPIO DSPI 0 (0]
Peripheral
Chip Select
7
0100-1111  |— Reserved — —
IMCR[110] |0010 B1 FlexPWM_1 |FlexPWM_1 |I
Channel B
Input 1
H[10] MSCR[122] |0000 GPIO[122] |[SIUL2- General I/0 Cc7
(Default) GPIO[122] |Purpose IO
H[10]
0001 X2 FlexPWM_1 |FlexPWM_1 |1/O
Auxiliary
Input/Output
2
0010 ETC2 eTimer_2 eTimer_2 I/0
Input/Output
Data
Channel 2
0011-1111  |— Reserved — —
IMCR[73] 0010 ETC2 eTimer_2 eTimer_2 |
Input Data
Channel 2
H[11] MSCR[123] |0000 GPIO[123] |SIUL2- General I/0 C9
(Default) GPIO[123] |Purpose 10
H[11]
0001 A2 FlexPWM_1 |FlexPWM_1 |1/O
Channel A
Input/Output
2
0010-1111  |— Reserved — —
IMCR[112] |0010 A2 FlexPWM_1 |FlexPWM_1 |I
Channel A
Input 2
H[12] MSCR[124] |0000 GPIO[124] |[SIUL2- General I/O A7
(Default) GPIO[124] |Purpose 10
H[12]
0001 B2 FlexPWM_1 |FlexPWM_1 |1/O
Channel B
Input/Output
2
0010-1111  |— Reserved — —
IMCR[113] |0010 B2 FlexPWM_1 |FlexPWM_1 |I
Channel B
Input 2
Table continues on the next page...
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Table 2-5. Pin muxing (continued)
sz | wscm S F
Port Pin IMCR SSS Signal Module gna’ Dir o <
IMCR Value 1 Descriptio E'-’ o
Number n ar| o
H[13] MSCR[125] |0000 GPIO[125] |SIUL2- General I/0 Al4
(Default) GPIO[125] |Purpose IO
H[13]
0001 X3 FlexPWM_1 |FlexPWM_1 |1/O
Auxiliary
Input/Output
3
0010 ETC3 eTimer_2 eTimer_2 110
Input/Output
Data
Channel 3
0011-1111  |— Reserved — —
IMCR{[74] 0010 ETC3 eTimer_2 eTimer_2 |
Input Data
Channel 3
H[14] MSCR[126] |0000 GPIO[126] |SIUL2- General I/0 P13
(Default) GPIO[126] |Purpose 10
H[14]
0001 A3 FlexPWM_1 |FlexPWM_1 |1/O
Channel A
Input/Output
3
0010 ETC4 eTimer_2 eTimer_2 I/0
Input/Output
Data
Channel 4
0011-1111 | — Reserved — —
IMCR([75] 0010 ETC4 eTimer_2 eTimer_2 |
Input Data
Channel 4
H[15] MSCR[127] |0000 GPIO[127] |SIUL2- General I/0 C17
(Default) GPIO[127] |Purpose 10
H[15]
0001 B3 FlexPWM_1 |FlexPWM_1 |1/O
Channel B
Input/Output
3
0010 ETC5 eTimer_2 eTimer_2 110
Input/Output
Data
Channel 5
0011-1111  |— Reserved |— —
IMCR{[76] 0010 ETC5 eTimer_2 eTimer_2 |
Input Data
Channel 5
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Table 2-5. Pin muxing (continued)
sz | wscm S F
Port Pin IMCR SSS Signal Module gna’ Dir o <
IMCR Value 1 Descriptio E'-’ o
Number n part o
I[0] MSCR[128] |0000 GPIO[128] |[SIUL2- General I/O Cc6
(Default) GPIO[128] |Purpose IO
1[0]
0001 ETCO eTimer_2 eTimer_2 I/0
Input/Output
Data
Channel 0
0010 CS4 DSPIO DSPI 0 (0]
Peripheral
Chip Select
4
0011-1111  |— Reserved — —
IMCR[71] 0010 ETCO eTimer_2 eTimer_2 |
Input Data
Channel 0
IMCR[100] |0001 FAULTO FlexPWM_1 |FlexPWM_1 |I
Fault Input O
I[1] MSCR[129] |0000 GPIO[129] |[SIUL2- General I/O T3
(Default) GPIO[129] |Purpose 10
I[1]
0001 ETCA eTimer_2 eTimer_2 I/0
Input/Output
Data
Channel 1
0010 CS5 DSPIO DSPI 0 (0]
Peripheral
Chip Select
5
0011-1111  |— Reserved |— —
IMCR[72] 0010 ETCAH eTimer_2 eTimer_2 |
Input Data
Channel 1
IMCR[101] [0001 FAULTA FlexPWM_1 |FlexPWM_1 |I
Fault Input 1
IMCR[232] |0001 RX_ER ENET_O Ethernet |
Receive
Data Error
I[2] MSCR[130] |0000 GPIO[130] |[SIUL2- General I/O D11
(Default) GPIO[130] |Purpose IO
I[2]
0001 ETC2 eTimer_2 eTimer_2 110
Input/Output
Data
Channel 2
Table continues on the next page...
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Table 2-5. Pin muxing (continued)
wscr/ |  MSCR/ Signa : 3
Port Pin IMCR SSS Signal Module gna’ Dir o <
IMCR Value 1 Descriptio E'-’ o
Number n part o
0010 CSé6 DSPIO DSPI 0 (0]
Peripheral
Chip Select
6
0011-1111  |— Reserved — —
IMCR[73] 0011 ETC2 eTimer_2 eTimer_2 |
Input Data
Channel 2
IMCR[102] [0001 FAULT2 FlexPWM_1 |FlexPWM_1 |I
Fault Input 2
I[3] MSCR[131] 0000 GPIO[131] |[SIUL2- General I/O A10
(Default) GPIO[131] |Purpose 10
I[3]
0001 ETC3 eTimer_2 eTimer_2 I/0
Input/Output
Data
Channel 3
0010 CSs7 DSPIO DSPI 0 0]
Peripheral
Chip Select
7
0011 EXT_TGR |CTU_O CTUO 0]
External
Trigger
Output
0100 TIMERO ENET_O Ethernet 0]
TIMER
Outputs 0
(Output
Compare
Events)
0101-1111  |— Reserved — —
IMCR[74] 0011 ETC3 eTimer_2 eTimer_2 |
Input Data
Channel 3
IMCR[103] |0001 FAULT3 FlexPWM_1 |FlexPWM_1 |I
Fault Input 3
RDY_B/I[4] |[MSCR[132] |0000 GPIO[132] |SIUL2- General I/0 J2
(Default) GPIO[132] |Purpose IO
If4]
0001 — Reserved |— —
0010 NEX_RDY_ |NPC_WRAP |[Nexus data O
B PER ready for
transfer
(RDY_B)
0011-1111  |— Reserved — —
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Table 2-5. Pin muxing (continued)

SIUL2

Short

3 N
MSCR/ . s 5
PortPin | MSCR/ | \ucrsss| signal | Module | Si9nal pir | & D,
IMCR Value 1 Descriptio E'-’ o
Number n ar| o
I[5]° MSCR[133] |0000 GPIO[133] [SIUL2- General I/0 N15
(Default) GPIO[133] |Purpose IO
|[5]1O
0001 TXD CAN2 CAN 2 (0]
Transmit Pin
0010 — Reserved — —
0011 LFAST_TXN|LFAST SIPI/LFAST |O
LVDS
transmit
negative
terminal
0100-1111  |— Reserved — —
I[6]° MSCR[134] |0000 GPIO[134] |SIUL2- General I/0 M15
(Default) GPIO[134] |Purpose 10
|[6]11
0001 — Reserved — —
0010 — Reserved — —
0011 LFAST_RX |LFAST SIPI/LFAST |I
N LVDS
receive
negative
terminal
0100-1111  |— Reserved — —
IMCR[34] 0010 RXD CAN2 CAN 2 |
Receive Pin
1[7] MSCR[135] |0000 GPIO[135] |SIUL2- General I/0 D2
(Default) GPIO[135] |Purpose 10
I[7]
0001 LFAST_REF |MC_CGM SIPI/LFAST |I/O
_CLK Input/Output
reference
clock
0010-1111  |— Reserved — —
IMCR[205] |0010 SENT_RX[0 [SENTO SENT 0 |
] Receiver
channel 0
I[8] MSCR[136] |0000 GPIO[136] |SIUL2- General I/0 K4
(Default) GPIO[136] |Purpose IO
1[8]
0001 — Reserved |— —
0010-1111  |— Reserved — —
IMCR[213] |0010 SENT_RX[0 [SENTH1 SENT 1 |
] Receiver
channel 0
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Table 2-5. Pin muxing (continued)
wscr/ |  MSCR/ Signal 2 3
Port Pin IMCR SSS Signal Module gna’ Dir o <
IMCR Value 1 Descriptio E'-’ o
Number n part o
I[9] MSCR[137] |0000 GPIO[137] |SIUL2- General I/0 L3
(Default) GPIO[137] |Purpose IO
1[9]
0001 ETC4 eTimer_2 eTimer_2 I/0
Input/Output
Data
Channel 4
0010-1111  |— Reserved — —
IMCR([75] 0011 ETC4 eTimer_2 eTimer_2 |
Input Data
Channel 4
I[10] MSCR[138] |0000 GPIO[138] |SIUL2- General I/0 M3
(Default) GPIO[138] |Purpose 10
1[10]
0001 ETC5 eTimer_2 eTimer_2 I/0
Input/Output
Data
Channel 5
0010-1111  |— Reserved |— —
IMCR][76] 0011 ETC5 eTimer_2 eTimer_2 |
Input Data
Channel 5
I[11] MSCR[139] |0000 GPIO[139] |SIUL2- General I/0 U3
(Default) GPIO[139] |Purpose 10
I[11]
0001 — Reserved — —
0010-1111  |— Reserved — —
IMCR[206] |0001 SENT_RX[1 [SENTO SENT 0 I
] Receiver
channel 1
I[12] MSCR[140] |0000 GPIO[140] |SIUL2- General I/0 P5
(Default) GPIO[140] |Purpose IO
I[12]
0001 — Reserved — —
0010-1111  |— Reserved — —
IMCR[214] |0001 SENT_RX[1 [SENT1 SENT 1 |
] Receiver
channel 1
I[13] MSCR[141] 0000 GPIO[141] |[SIUL2- General I/O P6
GPIO[141] |Purpose 10
1[13]
0001 EXT_TGR |[CTU_1 CTU1 (0]
External
Trigger
Output
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Table 2-5. Pin muxing (continued)
stz | msow S R
Port Pin IMCR SSS Signal Module gna’ Dir o <
IMCR Value 1 Descriptio E'-’ o
Number n part o
0010-1111  |— Reserved — —
I[14] MSCR[142] 0000 GPIO[142] |[SIUL2- General I/O C10
(Default) GPIO[142] |Purpose IO
I[14]
0001 CSo DSPI3 DSPI 3 I/0
Peripheral
Chip Select
0
0010-1111  |— Reserved — —
IMCR[52] 0100 CSo DSPI3 DSPI 3 |
Peripheral
Chip Select
0
I[15] MSCR[143] |0000 GPIO[143] |[SIUL2- General I/O C1
(Default) GPIO[143] |Purpose IO
I[15]
0001 SCK DSPI3 DSPI 3 I/0
Input/Output
Serial Clock
0010-1111  |— Reserved — —
IMCR[51] 0100 SCK DSPI3 DSPI 3 Input ||
Peripheral
Serial Clock
J[0] MSCR[144] |0000 GPIO[144] |[SIUL2- General IO c2
(Default) GPIO[144] |Purpose IO
J[0]
0001 SOUT DSPI3 DSPI 3 (0]
Serial Data
Out
0010-1111  |— Reserved — —
J[1] MSCR[145] |0000 GPIO[145] |[SIUL2- General I/0 A12
(Default) GPIO[145] |Purpose IO
J[1]
0001 — Reserved — —
0010-1111  |— Reserved — —
IMCR[50] 0001 SIN DSPI3 DSPI 3 I
Serial Data
Input
J2] MSCR[146] |0000 GPIO[146] |[SIUL2- General I/O C11
(Default) GPIO[146] |Purpose IO
J[2]
0001 CSs1 DSPI3 DSPI 3 (0]
Peripheral
Chip Select
1
Table continues on the next page...
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Table 2-5. Pin muxing (continued)
stz | msow S R
Port Pin IMCR SSS Signal Module gna’ Dir o <
IMCR Value 1 Descriptio E'-’ o
Number n part o
0010-1111  |— Reserved — —
J[3] MSCR[147] |0000 GPIO[147] |[SIUL2- General I/O B15
(Default) GPIO[147] |Purpose 10
J[3]
0001 CSs2 DSPI3 DSPI 3 (0]
Peripheral
Chip Select
2
0010-1111  |— Reserved — —
J4] MSCR[148] |0000 GPIO[148] |[SIUL2- General I/O D13
(Default) GPIO[148] |Purpose 10
J[4]
0001 CS3 DSPI3 DSPI 3 0]
Peripheral
Chip Select
3
0010-1111  |— Reserved — —
IMCR[39] 0001 EXT_IN CTU_1 CTU1 I
External
Trigger Input
J[5] MSCR[149] |0000 GPI[149]* |SIUL2- General I P8
(Default) ADC2_ADC |[GPI[149] Purpose
3_ANJ[0] Input J[5]
0001 — Reserved — —
0010-1111  |— Reserved — —
IMCR[206] [0010 SENT_RX[1 |SENTO SENT 0 |
| Receiver
channel 1
J[6] MSCR[150] |0000 GPI[150]* |SIUL2- General | P9
(Default) ADC2_ADC |GPI[150] Purpose
3_AN[1] Input J[6]
0001 — Reserved — —
0010-1111  |— Reserved — —
IMCR[214] |0010 SENT_RX[1 [SENT1 SENT 1 I
] Receiver
channel 1
J[7] MSCR[151] |0000 GPI[151]* |SIUL2- General | P10
(Default) ADC2_ADC |GPI[151] Purpose
3_AN[2] Input J[7]
0001 — Reserved — —
0010-1111  |— Reserved — —
J[8] MSCR[152] 0000 GPIO[152] |[SIUL2- General I/O 95 G16
(Default) GPIO[152] |Purpose 10
J[8]
Table continues on the next page...
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Table 2-5. Pin muxing (continued)

wscr/ |  MSCH/ Signal 2 3
Port Pin IMCRSSS | Signal | Module gna. Dir | & <
IMCR 1 Descriptio L 0]
Value g @
Number n -
0001 ETC4 eTimer_2 eTimer_2 I/0
Input/Output
Data
Channel 4
0010 ETC2 eTimer_2 eTimer_2 I/0
Input/Output
Data
Channel 2
0011-1111  |— Reserved — —
IMCR[34] 0011 RXD CAN2 CAN 2 I
Receive Pin
IMCR[73] 0100 ETC2 eTimer_2 eTimer_2 |
Input Data
Channel 2
IMCR([75] 0100 ETC4 eTimer_2 eTimer_2 |
Input Data
Channel 4
J[9] MSCR[153] |0000 GPIO[153] |SIUL2- General I/0 16 K1
(Default) GPIO[153] |Purpose 10
J[9]
0001 ETC5 eTimer_2 eTimer_2 I/0
Input/Output
Data
Channel 5
0010 NEX_RDY_ |NPC Nexus data |[O
B ready for
transfer
(RDY_B)
0011-1111  |— Reserved |— —
IMCR[39] 0010 EXT_IN CTU_1 CTU_1 |
External
Trigger Input
IMCR[76] 0100 ETC5 eTimer_2 eTimer_2 |
Input Data
Channel 5
IMCR[229] |0001 RX_D3 ENET_O Ethernet MII |1
Receive
Data 3
NMI_B MSCR[154] |0000 NMI_B Core Non- I 1 E4
(Default) Maskable
Interrupt

—

Selecting an alternative function with a "Reserved" source function causes the pin to enter a null state (input buffer and
output buffer enables are both 0).

(Default) = ALT mode configuration after reset.

Changing the B[5] configuration during debug might affect the availability of TDI.

ADC analog input: Program corresponding MSCR APC bit and enable ADC to switch on the analog input path.

When the LFAST interface is selected the other functionality of the MSCR register is not available.

arwbd
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6. Shared with SIPI LFAST transmit pad SIPI_TXP. Alternative modes and GPIO must be disabled (OBE=0, IBE=0) if port is
used for SIPI LFAST.

7. To operate D[7] as GPIO, disable the Sine Wave Generator (SGEN) and the peripheral bus clock of the SGEN: Program

the MC_ME_PCTL239 register to select an MC_ME_RUN_PCn (or MC_ME_LP_PCn) configuration where the field for the

desired mode is 0.

SGEN output if SGEN is enabled.

9. Shared with SIPI LFAST receive pad SIPI_RXP. Alternative modes and GPIO must be disabled (OBE=0, IBE=0) if port is
used for SIPI LFAST.

10. Shared with SIPI LFAST receive pad SIPI_TXN. Alternative modes and GPIO must be disabled (OBE=0, IBE=0) if port is
used for SIPI LFAST.

11. Shared with SIPI LFAST receive pad SIPI_RXN. Alternative modes and GPIO must be disabled (OBE=0, IBE=0) if port is
used for SIPI LFAST.

©

2.3 Memory Map

2.3.1 Memory Map
The following table shows the device memory map for the MPC5744P.

All addresses on the MPC5744P, including many that are reserved, are identified in the
table. The addresses represent the physical addresses assigned to each region or module
name. All memory not listed in this table is reserved, and access to those locations may
produce undesirable results.

Table 2-6. Overview memory map

Start address | End address | Allocated size | Used size | PCTL number Description
Flash memory—see Table 2-9 for details
0x00000000 O0x003FFFFF - Reserved
0x00400000 0x00403FFF 16 KB - UTest NVM block -
no overlay
See Table 2-11 for
details
0x00404000 0x007FFFFF - Reserved
0x00800000 0x00817FFF 96 KB - Data flash memory
blocks - no overlay
0x00818000 O0x009FFFFF - Reserved
0x00A00000 OxO00FFFFFF 6 MB 416 KB - Small and medium
flash memory
blocks - no overlay
0x01000000 0xO1FFFFFF 16 MB 2048 KB - Large flash
memory blocks - no
overlay
0x02000000 0x089FFFFF 106 MB Reserved

Table continues on the next page...
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Table 2-6. Overview memory map (continued)

Start address End address Allocated size Used size PCTL number Description

0x08A00000 O0x08FFFFFF 6 MB 416 KB - Mirror small and
medium flash
memory blocks - no
overlay

0x09000000 O0x09FFFFFF 16 MB 2048 KB - Mirror large flash
memory blocks - no
overlay

0x0A000000 Ox3FFFFFFF - Reserved

System RAM—see Table 2-10 for details

0x40000000 0x4005FFFF 384 KB - System RAM

0x40060000 0x4007FFFF - Reserved System
RAM

0x40080000 Ox4FFFFFFF - - Reserved

Local memory

0x50000000 0x5000FFFF - - - Reserved

0x50010000 0x507FFFFF - - Reserved

0x50800000 0x5080FFFF 64 KB 64 KB - D-MEM CPUO

0x50810000 OxF7FFFFFF - - Reserved

Peripherals PBRIDGE_1

0xF8000000 O0xF8003FFF 16 KB - Peripheral Bridge 1
(PBRIDGE_1)

0xF8004000 O0xF87FFFFF - Reserved

0xFBC00000 OxFBCO3FFF 16 KB 255 FlexPWM 0
(FlexPWM_0

0xFBC04000 O0xFBCOFFFF - Reserved

0xFBC10000 OxFBC13FFF 16 KB 251 CTU 0 (CTU_0)

0xFBC14000 0xFBC1FFFF - Reserved

0xFBC20000 OxFBC23FFF 16 KB 247 ETIMER 0
(ETIMER_O)

0xFBC24000 0xFBC27FFF - Reserved

0xFBC28000 O0xFBC2BFFF 16 KB 245 ETIMER 2
(ETIMER_2)

0xFBC2C000 0xFBC2FFFF - Reserved

0xFBC40000 OxFBC43FFF 16 KB 239 SGEN 0 (SGEN_0)

OxFBBE4000 OxFBDFFFFF - Reserved

0xFBE00000 OxFBEO3FFF 16 KB 237 SAR ADC 0
(ADC_0)

O0xFBE04000 OxFBEO7FFF 16 KB Reserved

0xFBE08000 OxFBEOBFFF 16 KB 235 SAR ADC 2
(ADC_2)

OxFBEOCO000 OxFBES5BFFF - Reserved

0xFBE5C000 OxFBE5SFFFF 16 KB 214 SENT Receiver 1
(SRX_1)

Table continues on the next page...
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Table 2-6. Overview memory map (continued)

Start address End address Allocated size Used size PCTL number Description
0xFBE60000 OxFBEG6FFFF - Reserved
0xFBE70000 OxFBE73FFF 16 KB 209 Deserial Serial

Peripheral Interface
2 (DSPI_2)
0xFBE74000 OxFBE77FFF 16 KB 208 Deserial Serial
Peripheral Interface
3 (DSPL_3)
0xFBE78000 OxFBE83FFF - Reserved
0xFBE84000 OxFBE87FFF 16 KB 204 LIN Controller 0
(LINFlex_0)
0xFBE88000 OxFBF57FFF - Reserved
0xFBF58000 OxFBF5BFFF 16 KB - Fault Collection
and Control Unit
(FCCU)
0xFBF5C000 OxFBF6BFFF - Reserved
OxFBF6C000 OxFBF6FFFF 16 KB 146 Direct Memory
Access Multiplexer
(DMAMUX_1)?
0xFBF70000 OxFBFB41BF - Reserved
0xFBFB0200 OxFBFB023F 64 bytes - Clock Monitor Unit
for Motor Clock
(CMU_0)
0xFBFB0240 O0xFBFB027F 64 bytes - Clock Monitor Unit
for SYS_CLK
(CMU_1)
0xFBFB0280 O0xFBFB02BF 64 bytes - Clock Monitor Unit
for Peripheral
Bridge (CMU_2)
0xFBFB02CO OxFBFBO2FF 64 bytes - Clock Monitor Unit
for ADC Clock
(CMU_3)
O0xFBFB0300 OxFBFBO3FF 64 bytes - Clock Monitor Unit
for SENT (CMU_4)
0xFBFB0340 OxFBFFFFFF - Reserved
Peripherals PBRIDGE_0
0xFC000000 0xFCOO3FFF 16 KB - Peripheral Bridge 0
(PBRIDGE_0)
0xFC004000 OxFCOO07FFF 16 KB - Crossbar 0
(XBAR_0)
0xFC008000 O0xFCOOFFFF - Reserved
0xFC010000 O0xFCO13FFF 16 KB - System Memory
Protection Unit 0
(SMPU_0)
0xFC014000 OxFCO17FFF - Reserved

Table continues on the next page...
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Table 2-6. Overview memory map (continued)

Start address End address Allocated size Used size PCTL number Description
0xFC018000 0xFCO1BFFF 16 KB - Crossbar Integrity
Checker 0
(XBIC_0)
0xFC01C000 OxFCO1FFFF - Reserved
0xFC020000 0xFCO023FFF 16 KB - Platform RAM
controller (PRAM)
0xFC024000 OxFCO027FFF - Reserved
0xFC028000 OxFCO2BFFF 16 KB - Platform control
module (PCM)
0xFC02C000 OxFCO2FFFF 16 KB - Reserved
0xFC030000 O0xFCO33FFF 16 KB - Platform Flash
controller
(PFLASH)
0xFC034000 O0xFCO37FFF 16 KB - Crossbar Integrity
Checker 1
(XBIC_1)
0xFC038000 OxFCO3FFFF - Reserved
0xFC040000 O0xFCO43FFF 16 KB - Interrupt Controller
(INTC_0)
0xFC044000 OxFCO4FFFF - Reserved
0xFC050000 O0xFCO53FFF 16 KB - Software Watchdog
Timer 0 (SWT_0)
0xFC054000 OxFCO67FFF - Reserved
0xFC068000 0xFCO6BFFF 16 KB - System Timer
Module 0 (STM_O)
0xFC06C000 0xFCO7BFFF - Reserved
0xFCO07C000 OxFCO7FFFF 16 KB - Error Injection
Module (EIM)
0xFC080000 OxFCO9FFFF - Reserved
0xFCOA0000 O0xFCOA3FFF 16 KB - Direct Memory
Access Controller 0
(DMA_0)
0xFCO0A4000 O0xFCOAFFFF - Reserved
0xFCO0B0000 O0xFCOB3FFF 16 KB 12 Ethernet 0
(ENET_0)
0xFC0B4000 0xFFC00103 - Reserved
0xFFC00104 0xFFC00107 DCL_IPSO register
(used by STCU2)
0xFFC00108 O0xFFCO3FFF - Reserved
0xFFC04000 OxFFCO7FFF 16 KB 144 FlexPWM 1
(FlexPWM_1)
0xFFC08000 OxFFCOBFFF - Reserved
0xFFC0CO000 0xFFC0CO003 - Generic Control
Register
Table continues on the next page...
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Table 2-6. Overview memory map (continued)

Start address End address Allocated size Used size PCTL number Description
O0xFFC0C004 O0xFFC0CO007 - RCCU_STAT
register
OxFFC0C008 OxFFC13FFF - Reserved
0xFFC14000 OxFFC17FFF 16 KB 141 CTU 1 (CTU_1)
0xFFC18000 OxFFC1FFFF - Reserved
0xFFC24000 OxFFC27FFF 16 KB 137 ETIMER 1
(ETIMER_1)
0xFFC28000 OxFFEO3FFF - Reserved
OxFFE04000 OXFFEO7FFF 16 KB 126 SAR ADC 1
(ADC_1)
O0xFFE08000 OxFFEOBFFF - Reserved
OxFFEOC000 OxFFEOFFFF 16 KB 124 SAR ADC 3
(ADC_3)
O0xFFE10000 OxFFE4FFFF - Reserved
OxFFE50000 OXFFE53FFF 16 KB 107 FlexRay
Communication
Controller 0
(FLEXRAY_0)
OxFFE54000 OxFFE5BFFF - Reserved
OxFFE5C000 OxFFE5FFFF 16 KB 104 SENT Receiver 0
(SRX_0)
OxFFE60000 OxFFEGFFFF - Reserved
O0xFFE70000 OxFFE73FFF 16 KB 99 Deserial Serial
Peripheral Interface
0 (DSPL_0)
OxFFE74000 OXFFE77FFF 16 KB 98 Deserial Serial
Peripheral Interface
1 (DSPI_1)
OxFFE78000 OxFFE8FFFF - Reserved
O0xFFE90000 OxFFE93FFF 16 KB 91 LIN Controller 1
(LINFlex_1)
OxFFE94000 OXFFEDFFFF - Reserved
O0xFFECO0000 OxFFEC3FFF 16 KB 79 FlexCAN 0
(CAN_O)
OxFFEC4000 OXFFEC7FFF 16 KB 78 FlexCAN 1
(CAN_T)
OxFFEC8000 OXFFECBFFF 16 KB 77 FlexCAN 2
(CAN_2)
OxFFEECO000 OxFFF43FFF - Reserved
0xFFF44000 OxFFF47FFF 16 KB - Self Test Control
Unit (STCU2)
OxFFF48000 OXFFF4FFFF - Reserved
0xFFF50000 OxFFF53FFF 16 KB - Memory Error
Management Unit
(MEMU)

Table continues on the next page...
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Table 2-6. Overview memory map (continued)

Start address End address Allocated size Used size PCTL number Description
0xFFF54000 OxFFF57FFF 16 KB Reserved
0xFFF58000 OxFFF63FFF - Reserved
O0xFFF64000 OxFFF67FFF 16 KB 38 Cyclic Redundancy

Check 0 (CRC_0)
O0xFFF68000 OxFFF6BFFF - Reserved
OxFFF6C000 OxFFF6FFFF 16 KB 36 Direct Memory
Access Multiplexer
(DMAMUX_0)’
OxFFF70000 OxFFF73FFF - Reserved
O0xFFF78000 OxFFF83FFF - Reserved
OxFFF84000 OxFFF87FFF 16 KB 30 Periodic Interval
Timer O (PIT_O)
0xFFF88000 OxFFF97FFF - Reserved
OxFFF98000 OxFFF9BFFF 16 KB - Wake-Up Unit
(WKPU)
O0xFFF9C000 OxFFFOFFFF - Reserved
OxFFFAO0000 OxFFFA3FFF 16 KB? - Power Control Unit
(MC_PCU)
O0xFFFA0400 OxFFFAQO7FF 1 KB - Power
Management
Controller (PMC)
OxFFFA4000 OxFFFA7FFF - Reserved
OxFFFA8000 OxFFFABFFF 16 KB - Reset Generation
Module (MC_RGM)
OxFFFACO000 OxFFFAFFFF - Reserved
0xFFFBO0000 OxFFFB3FFF 16 KB3 - Clock Generation
Module (MC_CGM)
OxFFFBO0000 OxFFFBOO3F 64 bytes - Internal RC
Oscillator
(IRCOSC)
O0xFFFB0040 OxFFFBOO7F - Reserved
OxFFFB0080 OxFFFBOOBF 64 bytes - Oscillator (XOSC)
OxFFFBO0OCO OxFFFBOOFF - Reserved
OxFFFBO0100 OxFFFBO13F 64 bytes - Dual PLL (PLLDIG)
0xFFFB4000 OxFFFB7FFF - Reserved
OxFFFB8000 OxFFFBBFFF 16 KB - Mode Entry Module
(MC_ME)
OxFFFBCO000 OxFFFBFFFF - Reserved
OxFFFCO0000 OxFFFC3FFF 16 KB - System Integration
Unit Lite 2 (SIUL2)
OxFFFC4000 OxFFFCFFFF - Reserved
OxFFFD0000 OxFFFD3FFF 16 KB 11 Serial
Interprocessor
Interface 0 (SIPI_0)
Table continues on the next page...
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Table 2-6. Overview memory map (continued)

Start address End address Allocated size Used size PCTL number Description
O0xFFFD4000 OxFFFD7FFF - Reserved
OxFFFD8000 OxFFFDBFFF 16 KB LFASTO

(LFAST_0)
OxFFFDCO000 OxFFFDFFFF - Reserved
OxFFFEO000 OxFFFE3FFF 16 KB Flash main control
registers
OxFFFE4000 OXFFFF7FFF - Reserved
OxFFFF8000 OxFFFFBFFF 16 KB System Status and
Configuration
Module (SSCM)
OxFFFFCO000 OxFFFFFFFF 16 KB Boot Assist Module
(BAM)

1. DMA is a platform IP and in low power modes the clock to all platform IPs is shut off. Therefore the DMA cannot be kept

ON in low power modes. So PCTL has no impact during STOP/HALT. modes.

2. The PMC register locations overlap with the memory map slot of the MC_PCU. For more information, see Power control

registers.

3. The locations of the IRCOSC, XOSC, and PLLDIG modules' registers overlap with the memory map slot of the MC_CGM.
For more information, see Clock generation registers.

2.3.1.1

Power control registers

The MC_PCU works as a bus bridge for the PMC module. The locations of the PMC's
registers overlap with the memory map slot allocated to the MC_PCU. The following
table identifies the offsets of the MC_PCU and PMC registers relative to the base address
of the MC_PCU.

Table 2-7. MC_PCU memory slot and relative register locations

Start offset (hex) End offset (hex) Module registers
0000 0043 MC_PCU registers
0044 03FF Reserved
0400 07FF PMC registers
0800 3FFF Reserved
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2.3.1.2 Clock generation registers

The MC_CGM works as a bus bridge for the IRCOSC, XOSC, and PLLDIG modules.
The locations of these modules' registers overlap with the memory map slot allocated to
the MC_CGM. The following table identifies the offsets of these registers, including the
actual MC_CGM registers, relative to the base address of the MC_CGM.

Table 2-8. MC_CGM memory slot and relative module register locations

Start offset (hex) End offset (hex) Module registers
0000 003F IRCOSC registers
0040 007F Reserved
0080 00BF XOSC registers
0oCo O00FF Reserved
0100 013F PLLDIG registers
0140 06FF Reserved
0700 08CB MC_CGM registers
08CcC 3FFF Reserved

2.3.1.3 Flash memory and RAM memory maps
The following table is the detailed flash memory map for the MPC5744P.

Table 2-9. Flash memory map

Start address End address Allocated size Complete flash RWW partition Block size
(KB) memory block
structure

Reserved - no overlay

0x00000000 O0X003FFFFF - | Reserved

UTest NVM block - no overlay

0x00400000 0x00403FFF 16 UTest NVM block 16 KB
space 16 KB

0x00404000 0x007FFFFF - Reserved

Data flash memory - no overlay

0x00800000 0x00803FFF 16 EEPROM - low 16 KB
block 0

0x00804000 0x00807FFF 16 EEPROM - low 16 KB
block 1

0x00808000 0x0080FFFF 32 EEPROM - mid 32 KB
block 0

0x00810000 0x00817FFF 32 EEPROM - mid 32 KB
block 1

0x00818000 0x009FFFFF - Reserved

Table continues on the next page...
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Table 2-9. Flash memory map (continued)

Start address End address Allocated size Complete flash RWW partition Block size
(KB) memory block
structure

Small flash memory blocks - no overlay

0x00A00000 0x00F97FFF - Reserved

0x00F98000 0xO0F9BFFF 16 16 KB low flash 1 16 KB
memory block 2
(boot location 0)

0x00F9C000 0xO0F9FFFF 16 16 KB low flash 1 16 KB
memory block 3
(boot location 1)

Medium flash memory blocks - no overlay

0x00FA0000 OXO0FAFFFF 64 64 KB high flash 4 64 KB
memory block 0
(boot location 2)

0x00FB0000 0xO0FBFFFF 64 64 KB high flash 4 64 KB
memory block 1
(boot location 3)

0x00FCO0000 0xO0FCFFFF 64 64 KB high flash 4 64 KB
memory block 2

0x00FD0000 0xO0FDFFFF 64 64 KB high flash 5 64 KB
memory block 3

0x00FEO000 OXO0FEFFFF 64 64 KB high flash 5 64 KB
memory block 4

0x00FF0000 OxO0FFFFFF 64 64 KB high flash 5 64 KB
memory block 5

Large flash memory blocks - no overlay

0x01000000 0x0103FFFF 256 256 KB flash 6 256 KB
memory block 0
(boot location 4)

0x01040000 0x0107FFFF 256 256 KB flash 6 256 KB
memory block 1
(boot location 5)

0x01080000 0x010BFFFF 256 256 KB flash 6 256 KB
memory block 2
(boot location 6)!

0x010C0000 0x010FFFFF 256 256 KB flash 6 256 KB
memory block 3
(boot location 7)!

0x01100000 0x0113FFFF 256 256 KB flash 7 256 KB
memory block 42

0x01140000 0x0117FFFF 256 256 KB flash 7 256 KB
memory block 52

0x01180000 0x011BFFFF 256 256 KB flash 7 256 KB
memory block 63

0x011C0000 0x011FFFFF 256 256 KB flash 7 256 KB
memory block 7°

0x01200000 Ox01FFFFFF - Reserved

Table continues on the next page...
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Table 2-9. Flash memory map (continued)

Start address End address Allocated size Complete flash RWW partition Block size
(KB) memory block
structure

Reserved flash memory - no overlay

0x02000000 | Ox07FFFFFF - | Reserved

Mirror reserved flash memory

0x08000000 | 0x083FFFFF - | Reserved

Mirror reserved flash memory

0x08400000 | 0X089FFFFF - | Reserved

Mirror small flash memory blocks - no overlay

0x08A00000 0x08F97FFF - Reserved

0x08F98000 0x08F9BFFF 16 16 KB low flash 16 KB
memory block 2

0x08F9C000 O0x08F9FFFF 16 16 KB low flash 16 KB
memory block 3

Mirror medium flash memory blocks - no overlay

0x08FA0000 O0xO8FAFFFF 64 64 KB high flash 64 KB
memory block 0

0x08FB0000 0x08FBFFFF 64 64 KB high flash 64 KB
memory block 1

0x08FC0000 0x08FCFFFF 64 64 KB high flash 64 KB
memory block 2

0x08FD0000 0x08FDFFFF 64 64 KB high flash 64 KB
memory block 3

0x08FEO000 OxO8FEFFFF 64 64 KB high flash 64 KB
memory block 4

0x08FF0000 O0x08FFFFFF 64 64 KB high flash 64 KB
memory block 5

Mirror large flash memory blocks - no overlay

0x09000000 0x0903FFFF 256 256 KB flash 256 KB
memory block 0

0x09040000 0x0907FFFF 256 256 KB flash 256 KB
memory block 1

0x09080000 0x090BFFFF 256 256 KB flash 256 KB
memory block 2

0x090C0000 0x090FFFFF 256 256 KB flash 256 KB
memory block 3

0x09100000 0x0913FFFF 256 256 KB flash 256 KB
memory block 4

0x09140000 0x0917FFFF 256 256 KB flash 256 KB
memory block 5

0x09180000 0x091BFFFF 256 256 KB flash 256 KB
memory block 6

0x091C0000 0x091FFFFF 256 256 KB flash 256 KB
memory block 7

0x09200000 Ox09FFFFFF - Reserved

Table continues on the next page...
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Table 2-9. Flash memory map (continued)

Start address

End address

Allocated size
(KB)

Complete flash
memory block

RWW partition

Block size

structure

Reserved flash memory

0x0A000000

OXOFFFFFFF

| Reserved

1. Reserved on MPC5741P
2. Reserved on MPC5741P and MPC5742P
3. Reserved on MPC5741P, MPC5742P, and MPC5743P

The following table shows the RAM memory map.

Table 2-10. RAM memory map

Start address End address | Allocated Used Description
size
System RAM
0x40000000 0x4001FFFF 128 KB 128 KB System RAM on MPC5744P, MPC5743P, MPC5742P, and
MPC5741P
0x40020000 0x4002FFFF 64 KB 64 KB System RAM on MPC5744P, MPC5743P, and MPC5742P
Reserved on MPC5741P
0x40030000 0x4003FFFF 64 KB 64 KB System RAM on MPC5744P and MPC5743P
Reserved on MPC5742P and MPC5741P
0x40040000 0x4005FFFF 128 KB 128 KB System RAM on MPC5744P
Reserved on MPC5743P, MPC5742P, and MPC5741P
0x40060000 Ox4FFFFFFF - - Reserved
Local memory
0x50000000 0x507FFFFF - - Reserved
0x50800000 0x5080FFFF 64 KB 64 KB D-MEM CPUO
0x50810000 Ox5FFFFFFF - - Reserved

Table 2-11. UTEST flash memory map

Start address End address Allocated Description Comments
size
(bytes)
0x00400000 0x0040000B 12 Reserved
0x0040000C 0x0040000F 4 Reserved
0x00400010 0x0040001F 16 Reserved
0x00400020 0x0040002F 16 Reserved
0x00400030 0x0040003F 16 Reserved
0x00400040 0x0040005F 32 Customer Single Bit Programmed by factory to include
Correction Area ECC/EDC errors to allow testing of
ECC/EDC hardware

Table continues on the next page...
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Table 2-11. UTEST flash memory map (continued)

Start address End address Allocated Description Comments
size
(bytes)
0x00400060 0x0040007F 32 Customer Double Bit
Detection Area
0x00400080 0x0040009F 32 Customer EDC after ECC
Area
0x004000A0 0x004000BF 32 Unique Chip Identifier Programmed during factory test.
(UID) The UID includes information on wafer
lot, X/Y-position on the wafer,
manufacturing data, test results, and
company ID (65 for Freescale).
0x004000C0 0x004000C7 8 Temperature Sensor 0 16-bit signed integer calibration
calibration parameters K1, K2, K3, and K4 for
TSENS_0
0x004000C8 0x004000CF 8 Temperature Sensor 1 16-bit signed integer calibration
calibration parameters K1, K2, K3, and K4 for
TSENS_1
0x004000D0 0x004000EB 28 ADC self test threshold
values
0x004000EC 0x004000FF 20 Reserved
0x00400100 0x00400103 4 Reserved
0x00400104 0x004001FF 252 Reserved
0x00400200 0x004009FF 2048 DCF Records Contiguous list of DCF Records starting
at 0x00400200. Initial records
programmed by factory. Subsequent
records added to the end of the list by
the customer.
0x00401000 0x00403FFF 12288 Reserved for customer Programmed by the customer
OTP data

2.4 Chip Configuration

2.4.1 Crossbar Switch Integrity Checker (XBIC) configuration

XBIC_0 on this device supports the master and slave ports shown in Table 2-12. The
XBIC_0 module is using the logical masters IDs.
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Table 2-12. XBIC_0 master and slave ports supported on this chip

Port type Available port numbers
Logical Master 0 (LMO) z4d_0 core complex Instruction port, z4d_0 core complex Load/Store port
Logical Master 2 (LM2) DMA
Logical Master 3 (LM3) FlexRay
Logical Master 4 (LM4) SIPI
Logical Master 5 (LM5) Ethernet
Slave 0 (S0) PFLASH
Slave 2 (S2) PRAMC
Slave 4 (S4) PBRIDGEO
Slave 5 (S5) PBRIDGE1
Slave 7 (S7) Data Local Memory

As a result, for XBIC_0, the available fields in the MCR and ESR are as shown in Table
2-13. The other fields are unused.

Table 2-13. XBIC_0 MCR and ESR field availability on this chip

Register Available fields

MCR MEO
ME1
MES5
ME6
SEO
SE2
SE4
SE5
SE7
ESR DPMEO
DPMEH1
DPME5
DPME6
DPSEO
DPSE2
DPSE4
DPSE5
DPSE7
MST
SLV
SYN
VLD
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XBIC_1 supports the three masters connected to the 3-to-1 port concentrator. The
XBIC_1 module uses it own logical masters IDs.

Table 2-14. XBIC 1 connections

XBIC_1 port Connects to
Master 2 (XBIC1_M2) ENET
Master 1 (XBIC1_MT1) SIPI
Master 0 (XBIC1_M0) DMA_O
Slave 0 (XBIC1_S0) AXBS module's M5 port

As a result, for XBIC_1, the available fields in the MCR and ESR are as shown in Table
2-15. The other fields are unused.

Table 2-15. XBIC_1 MCR and ESR field availability on this chip

Register Available fields

MCR MEO
ME1
ME2
SEO
ESR DPMEO
DPMEH1
DPME2
DPSEO
MST
SLV
SYN
VLD

2.4.2 Crossbar Switch (XBAR) configuration

The multi-port Crossbar Switch concurrently supports up to 4 simultaneous connections
between master ports and slave ports. It supports the AMBA AHB2.0 AHB-Lite protocol
with AMBA V6 extensions for exclusive access support, extended cache control
attributes, and misaligned data transfers (referred to as AHB2v6). The Crossbar Switch
supports a 32-bit address bus width and a 32 or 64-bit data bus width at all master and
slave ports. It also supports both address and data sideband signals which are used to
implement decorated storage and the e2eECC for the MPC5744P. A flow-through design
allows zero wait-state slave responses.

MPC5744P Reference Manual Addendum, Rev. 2, 10/2017
90 NXP Semiconductors




4
Chapter 2 RM Addendum

The Crossbar Switch provides the following features:

* Four master ports and five slave ports (see the following figure)

» 32-bit Address, 64-bit Data paths (applies to all ports) with misaligned access
signaling

* Concurrent transfers between independent master and slave ports

* Programmable arbitration priorities on a per-slave port basis

* Round-robin arbitration available on a per-slave port basis

» Parking on slave ports: explicit master, park_on_last_master, none (low power
parking)

Master Modules | Slave Modules
|
Core ( ) CTRL
DB M1 (LMO)
PRAM
Nexus s2 PRAM
DMA s4 PBRIDGE
(LM2(XBIC1_MO) 3 i
Ethernet 12 % M5 (XBIC1_S0)
(LM5(XBIC1_M2) g -
S5 PBRIDGE
SIPI #1
(LM4(XBIC1_M1)
FlexRay M6 (LM3) s7 ToM

I

Figure 2-2. Crossbar Switch Integration

2.4.3 High priority requests
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Each slave on the Crossbar Switch has a CRS register with an HPE field for each master.
When a particular HPE field is 1, the Crossbar Switch allows the corresponding master to
send high priority requests.

On this device, Core, FlexRay and DMA can enable high priority requests. SIPI and
Ethernet modules are not capable of enabling high priority requests. To enable DMA
master high-priority elevation (HPE) mode, DMA_TCDn_CSR[BWC] must also be set
to 1.

2.4.4 DMA Controller configuration

The peripheral DMA requests are serviced by a DMA controller. A static multiplexing
scheme allows the support of more peripheral requests than available DMA channels.

The device implements two 32-channel DMA controllers: DMA_0 and DMA_1. They
are located in different peripheral lakes at the same location in the memory map, for
redundancy.

DMA_1 is implemented in delayed lockstep using the same methodology as for the
delayed lockstep of the cores:
* Only one DMA RAM array, which is accessed by DMA_0 only for read and write
accesses
* DMA_1 is not visible to software. It cannot explicitly be accessed.
 DMA_1 operates with a delay of 2 cycles compared to DMA_O.
* The outputs of DMA_0 and DMA_1 are compared by RCCUs.
* The CORE_1 and DMA_1 are placed into the same lake.
e The CORE_1 and DMA_1 are controlled by SSCM_UQOPS[CCE] bit which is set by
the soc_conf DCF record.

For a comprehensive description of the DMA Controller, see its dedicated chapter.

2.4.5 PACR/OPACR registers

The peripherals attached to the peripheral bridges each are assigned to a memory map
slot that corresponds to a peripheral bridge register field. Every on-platform peripheral
has an assigned PACRn field within the PACRA to PACRH registers, and every off-
platform peripheral has an assigned OPACRn field within the OPACRA to OPACRAF

registers.
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The following tables provide the peripheral slot assignments for this device. Unused
PACRn fields are reserved.

Table 2-16. On-platform peripherals: PBRIDGE_1

Peripheral PACR
PBRIDGE_1 0

Table 2-17. Off-platform peripherals: PBRIDGE_1

Peripheral OPACR
FlexPWM 0 255
CTuO 251
ETIMER 0 247
ETIMER 2 245
SGEN 0 239
SAR ADC 0 127
SAR ADC 2 125
SENT Receiver (SENT 1) 104
Deserial Serial Peripheral Interface 2 99
Deserial Serial Peripheral Interface 3 98
LIN Controller 0 94
Fault Collection and Control Unit 41
Direct Memory Access Multiplexer 1 36
Clock Monitor Unit for motor control clock 19
Clock Monitor Unit for SYS_CLK 19
Clock Monitor Unit for Peripheral Bridge 19
Clock Monitor Unit for ADC clock 19
Clock Monitor Unit for SENT 19

Table 2-18. On-platform peripherals: PBRIDGE_0

Peripheral PACR
PBRIDGE_O 0
Crossbar 0 1
System Memory Protection Unit 0 4
XBIC_0 6
Platform RAM Controller 8
Platform Control Module 10
Reserved 11
Platform Flash Controller 12
XBIC_1 13
Interrupt Controller O 16

Table continues on the next page...
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Table 2-18. On-platform peripherals: PBRIDGE_0 (continued)

Peripheral PACR
Software Watchdog Timer 0 20
System Timer Module 0 26
Direct Memory Access Controller 0 40

Table 2-19. Off-platform peripherals: PBRIDGE_0

Peripheral OPACR

FlexPWM 1 254
CTU 1 250
ETIMER 1 246
SAR ADC 1 126
SAR ADC 3 124
FlexRay Communication Controller 107
SENT Receiver (SENT 0) 104
Deserial Serial Peripheral Interface 0 99
Deserial Serial Peripheral Interface 1 98
LIN Controller 1 91
FlexCAN 0 79
FlexCAN 1 78
FlexCAN 2 77
Self Test Controller Unit 46
Memory Error Management Unit 43
Cyclic Redundancy Check 0 38
Direct Memory Access Multiplexer 36
Periodic Interval Timer O 30
Wake-Up Unit 25
Power Control Unit (MC_PCU) 23
Power Management Controller (PMC) 22
Reset Generation Module (MC_RGM) 21
Clock Generation Module (MC_CGM) 19
XOSC 19
Dual PLL (PLLDIG) 19
Mode Entry Module (MC_ME) 17
System Integration Unit (SIUL2) 15
Ethernet (ENET) 12
Serial Interprocessor Interface 0 11
LFASTO 9
Flash memory main control registers 7
System Status and Configuration Module 1
Boot Assist Module 0
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2.4.6 Flash Memory Controller (PFLASH) configuration

The flash controller provides flash configuration and control functions and manages the
interface between the flash memory array and the crossbar switch. The configuration and
control functions are accessed via control registers, which are read/write accessible only
in supervisor mode.

Three of the registers, PFCR1, PFCR3, and PFAPR, control the interaction of master
modules with the flash array by enabling/disabling prefetch or by controlling access to
the flash array on a per-master basis.

Use of the fields in these registers requires knowledge of the number assigned to each
master. For example, the PFAPR[M2AP] field controls flash array access by master 2,
the PFAPR[M3AP] field controls flash array access by master 3, and so on. See Logical
master IDs for master assignments.

NOTE
ECC events encountered when the flash is in UTest mode are
not subsequent to an externally-requested read operation.
Margin Read and Array Integrity checks are strictly internal to
the C55FMC flash and, as stated in the flash chapter, the results
are combined by a MISR into a signature. ECC events during
UTest activity are not reported externally to the flash.

See the PFCR3 register details in the flash memory controller chapter for more details on
configuring the flash controller.

2.4.7 eTimer auxiliary input connection

The table below explains the connection between the auxiliary clocks.

Aux input number eTimer 0 eTimer 1 eTimer2
0 CTUO ETIMER_TRGH1 CTUO ETIMER_TRG?2 CTU1 ETIMER_TRGH1
1 eTimer1 CH2 eTimer0 CH2 CTU1 ETIMER_TRG2
2 DSPI1 SCK FlexRay FR_CA_TX CTUO ETIMER_TRG3
3 eTimer2 CH4 CTU1 ETIMER_TRG4 eTimer0 CH4
4 ETHERNET TIMER3_OUT ETHERNET TIMER3_OUT ETHERNET TIMER3_OUT

MPC5744P Reference Manual Addendum, Rev. 2, 10/2017
NXP Semiconductors 95




Chip Configuration

2.4.8 CTU inter-module connections

The following figure shows the inter-module connection of the CTUs for the Motor
Control related peripherals for the device.

CTUO
ElexEWMI0 CTU_ADC_TRG_0 e
[ A0 OUT_TRIG_ODD_0 »{pwi_oDD_0 S We— 20 OUT_TRIG.ODD_O PWM_ODD_0 LR
[T« B0 OUT_TRIG_EVEN_0 »{PWM_EVEN_0 GNLEELEL COe——|lBo OUT_TRIG_ODD_ PWM_EVEN_0 CTU_ADC_CH_0
ADC_CTU_NXT_CMD_0 M ADC_CTU_NXT_CMD_0 ADC 2
L > SUBMODULE 0 »RPWM O ADC_CTU_FIFO_PUSH ( ADCO Do SUBMODULE 0 RPWM_0  ADC_CTU_FIFO_PUSH 0
ADC_CTU_FIFO_DATA 0 ADC_CTU_FIFO_DATA _0
[« Al OUT_TRIG_ODD_1 »PWM_ODD_1 > [Je——ar OUT_TRIG_ODD_1 PWM_ODD_1 >
[T B1 OUT_TRIG_EVEN, »PWM_EVEN_1 [ | L1 OUT_TRIG_EVEN_1 PWM_EVEN_1
= »|x1 CTU_ADC_TRG._1 D‘—Q X1 5 CTU_ADC_TRG_1
SUBMODULE 1 »{RPWM_1 S o G SUBMODULE GIEL CTU_ADC_CH_1
[k 2 OUT_TRIG.ODD.2 »PWM_ODD_2  ADC_CTU_NXT_CMD_ aoot [ E— OUT_TRIG_ODD. PWM_ODD_2 ADC_CTU_NXT_CMD_1 ADC3
Tk B2 OUT_TRIG_EVEN_ »|PwM_Even p ADC-CTU_FIFO_PUSH_1 [ R OUT_TRIG_EVEN. PWM_EVEN_2APC_CTU_FIFO_PUSH_1
B " ADC_CTU_FIFO_DATA_1 X2 ADC_CTU_FIFO_DATA 1
) e SUBMODULE 2 N b > Lo SUBMODULE 2 RPWM_2 B
[ A3 OUT_TRIG_ODD_3 »{PWM_ODD_3 Je——|[as OUT_TRIG_ODD_3 PWM_ODD_3
[ s OUT_TRIG_EVEN_ >PWM_EVEN_3 Oe——82 OUT_TRIG_EVEN_ PWM_EVEN_3
J—o—>|x3
= > SUBMODULE 3 »RPWM_3 SUBMODULE 3 RPWM_3
(] » FAULTO > FAULTO
O > FAULT1 O » Faumt
(] » FAULT2 —— [ Faum2
_f EXT_IN
O > FAULTS Master Reload » EXT_IN ] T Master Reload PWM_REL , u
EXT_FORCE = EXT_TR ] = EXT_FORCE EXT_TRG >
O » EXT_SYNC CLOCK < »| EXT_SYNC CLOCK et
....... L TRGO ——| ETIMER_TRG1
_TRG1 ETIMER_IN_0 < —| ETIMER_TRG2 ETIMER IN.O [€—
SGEN TRG2 ETIMER_IN_ 11| ETIMER_TRG3 ETIMER_IN_1 [€——¢
TRGT [ETIMER_TRG3 ETIMER_TRG4
|—> TRGO
eTimer 0 eTimer 2
TO < To.
——> AUX_0
DSPI1 e Ti < o ul
[ AU T < L AUX_ T
SCK AUX_2 T3 < AUX 2 T
[ AUX_3 T4 »{AUX 3 T4
% T5 < T8
AUX 4 el AUX4
ETHERNET
[ENET_TIMER3|
TIMER3_OUT]|
eTimer 1 ‘
—» AUX_0 i "‘
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FR_CA_TX \UX_2 T3
AUX_3 I‘
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Figure 2-3. CTU inter-module connections

2.4.9 Serial Peripheral Interface (SPI) configuration
This chip has four SPI module instances.

* None of the instances supports or uses these features:
* Deserialization (DSI)
* Global interrupt request line
* SPI_0 and SPI_1 each support 8 chip selects. SPI_2 and SPI_3 each support only 4
chip selects.

The terms SPI and DSPI are used interchangeably in this document.
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NOTE

DSPI output signals buffers are enabled automatically by the
module when the DSPI output functionality is selected for the
pin through the SIUL2 module (SIUL2_MSCRn[SSS]). DSPI
input signals buffers are controlled by the SIUL2 module
(SIUL2_MSCRn[IBE]) and it is not enabled automatically by
the module for the DSPI input pins.

2.4.10 LINFlexD configuration

This device contains two LINFlex peripherals: LINFlex_0 and LINFlex_1. They are
distributed between the two AIPS peripheral sub system for safety reasons.

The LINFlex module supports master and slave mode, contains one TX and one RX
channel, and contains 16 identifier filtering in hardware.

Each LINFlex module can generate interrupts (RX, TX, Error). TX and RX have DMA
channels.

Table 2-20. Number of TX/RX DMA channel

Mode Number of TX DMA channel Number of RX DMA channel
(DMA_TX_CH_NUM) (DMA_RX_CH_NUM)

Slave 1 1
Master 1 1

The LINFlex baud rate clock is half the system clock. For example: When the system
clock 1s 200 MHz, the LINFlex baud rate clock is 100 MHz.

2.4.11 SSCM_MEMCONFIG reset value

On the production-intent version of the chip, these MEMCONFIG fields have the
indicated reset values:

N15P:
* MREV : 3h
e JPIN : 345h

N65H
* MREV : 1h
e JPIN : 345h

MPC5744P Reference Manual Addendum, Rev. 2, 10/2017

NXP Semiconductors

97



A ————
Chip Configuration

2.4.12 Fault inputs

FCCU module takes both critical faults and non-critical faults as input and inside the
FCCU module call all of them non-critical faults (NCFs). Unmasked NCFs with the time-
out disabled are treated like critical faults by FCCU module. So, the user can configure
each NCF accordingly. Table 2-21 explains the conventions used in the "Set/Clear
injection" column ofTable 2-22.

All faults are marked as non-critical faults (NCF) input at the FCCU. FCCU can set
reaction of each faults as critical or non-critical faults reaction. Unmasked faults with the
time-out disabled are treated like critical faults by the FCCU. Table 2-21 explains the
conventions used in the "Set/Clear injection” column of Table 2-22.

Table 2-21. Set/Clear injection conventions

Convention Explanation
— Set/clear is not supported by writing to FCCU NCF Fake Register (FCCU_NCFF)
Clear Can be cleared only, not set, by writing to FCCU NCF Fake Register (FCCU_NCFF)
X Can be set and cleared by writing to FCCU NCF Fake Register (FCCU_NCFF)

X (by ADC itself) |Can be set/cleared by writing to STCR2[SERR)] of the applicable ADC instead of writing to FCCU NCF
Fake Register (FCCU_NCFF)

X (by PMC itself) |Can be set/cleared by writing to the applicable bit of PMC_FIR instead of writing to FCCU NCF Fake
Register (FCCU_NCFF)

Table 2-22. FCCU Non-Critical Faults Mapping

Non-Critical Source Signal Description Set/Clear Fault Time-out
Fault injection’ enabled enabled
NCF[0] Temp Sens 0/1 Temperature out of range 0/1 X (by PMC X X
itself)
NCF[1] Reserved
NCF[2] PMC LVD Triggered X (by PMC X X
itself)
NCF[3] PMC HVD Triggered X (by PMC X X
itself)
NCF[4] PMC Self Test Event Fault from PMC X (by PMC X X
itself)
NCF[5] DCF/SSCM Parity configuration error during reset —2 X X
while loading the Safe DCF Clients
(DCF client with SPRD ADDR
enabled, Triple Voting enabled)
NCFI[6] SSCM / flash memory | Configuration error during reset while — X X
loading initial device configuration.
ORed with flash memory reset error.

Table continues on the next page...
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Table 2-22. FCCU Non-Critical Faults Mapping (continued)

Non-Critical Source Signal Description Set/Clear Fault Time-out
Fault injection! enabled enabled
NCF[7 ] STCU2 Critical fault indication from STCU in X X X
case LBIST or MBIST control signals
go to wrong condition during user
application
NCF[8 ] STCU2 Critical fault indication from STCU X X X
NCF[9] STCU2 Non-critical Fault indication from X X X
STCU
NCF[10] JTAGC_NPC_MON |Indication that Debug Modules have X X X
become active during functional mode
NCF[11]3, 4 RCCU_0Oa Core redundancy mismatch: interface X X X
(other than D-MEM or DMA) out of
lockstep
NCF[12]3, 4 RCCU_0b Core redundancy mismatch: D-MEM X X X
array interface out of lockstep
NCF[13]3, 4 RCCU_1 DMA array interface out of lockstep X X X
NCF[14]5 SWT_0 Software watchdog timer reset — X X
request
NCF[15] MEMU System RAMs correctable ECC error — X X
NCF[16] MEMU System RAMs uncorrectable ECC — X X
error
NCF[17] MEMU System RAMs error overflow (ORing — X X
of all overflows)
NCF[18] MEMU Peripheral RAMs correctable ECC — X X
error
NCF[19] MEMU Peripheral RAMs uncorrectable ECC — X X
error
NCF[20] MEMU Peripheral RAMs error overflow — X X
(ORing of all overflows)
NCF[21] MEMU Flash correctable ECC error — X X
NCF[22] MEMU Flash uncorrectable ECC error — X X
NCF[23] MEMU Flash error overflow (ORing of all — X X
overflows)
NCF[24] PLL_O Loss of lock — X X
NCF[25] PLL_1 Loss of lock — X X
NCF[26]6 CMU_0 XOSC vs. IRCOSC clock frequency — X X
out of range
NCF[27] CMU_0 Motor clock frequency out of range — X X
NCF[28] CMU_1 Core frequency out of range — X X
NCF[29] CMU_2 PBRIDGE frequency out of range — X X
NCF[30] CMU_3 ADC clock frequency out of range — X X
NCF[31] CMU_4 SENT frequency out of range — X X
NCF[32] SluL2 Error input pin of this device. Because — X X
of the lack of a dedicated pin for this
purpose, SIUL2 External Interrupt_0

Table continues on the next page...
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Table 2-22. FCCU Non-Critical Faults Mapping (continued)
Non-Critical Source Signal Description Set/Clear Fault Time-out
Fault injection! enabled enabled
can be used to indicate if any other
MCU is going into Error state. Note: If
interrupt is configured as the reaction
of this NCF then the interrupt
controller may observe two interrupts
one due to FCCU and another due to
the SIUL IRQ[0]. So, appropriate
configuration must be done.
NCF[33]® PFLASH and Address Encode Error ORed with Clear X X
embedded flash voltage and current error of flash
memory memory array.
NCF[34]3 PFLASH Error in the ECC correction logic X X X
through an EDC
NCF[35]° PFLASH Alarm indicating the flash memory Clear X X
controller detected an error in the
address ECC manipulation logic
through an EDC
NCF[36]° PFLASH Alarm indicating the flash memory Clear X X
controller detected a transaction
monitor mismatch when compared to
the flash safety feedback outputs
NCF[37]3 PFLASH Alarm indicating the flash memory Clear X X
controller detected a transaction
monitor mismatch in the pseudo-
replicated calibration evaluation
hardware
NCF[38]3 XBAR XBAR transaction monitor mismatch Clear — X
NCF[39]® PRAMC System RAM controller alarm Clear — X
NCF[40] TCU DFTO Unexpected Test Mode Activation — — X
NCF[41] TCU DFTAH Unexpected Test Mode Activation — — X
NCF[42] TCU DFT2 Unexpected Test Mode Activation — — X
NCF[43] TCU DFT3 Unexpected Test Mode Activation — — X
NCF[44]3 Core Safety Core Exception indication - X — X
Machine check condition
NCF[45]3 7. 8 Lockstep Indication of disablement of Checker X — X
Core and DMA as well as RCCUs
NCF[46] MC_RGM Safe mode request — — X
NCF[47] ADC_0_CF Internal self test (critical fault) X (by ADC — X
itself)
NCF[48] ADC_1_CF Internal self test (critical fault) X (by ADC — X
itself)
NCF[49] ADC_2_CF Internal self test (critical fault) X (by ADC — X
itself)
NCF[50] ADC_3_CF Internal self test (critical fault) X (by ADC — X
itself)
NCF[51] ADC_O_NCF Internal self test (non-critical fault) X (by ADC X X
itself)

Table continues on the next page...
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Table 2-22. FCCU Non-Critical Faults Mapping (continued)

Non-Critical Source Signal Description Set/Clear Fault Time-out
Fault injection! enabled enabled
NCF[52] ADC_1_NCF Internal self test (non-critical fault) X (by ADC X X
itself)
NCF[53] ADC_2_NCF Internal self test (non-critical fault) X (by ADC X X
itself)
NCF[54] ADC_3_NCF Internal self test (non-critical fault) X (by ADC X X
itself)
NCF[55] Reserved Reserved — — —
NCF[56] INTC_MON_O INTC Monitor Timeout X X X
NCF[57] INTC_MON_A1 INTC Monitor Timeout X X X
NCF[58] INTC_MON_2 INTC Monitor Timeout X X X
NCF[59] SIPI/DMA/Ethernet |SIPI_DMA_Ethernet concentrator Clear — X
concentrator transaction monitor mismatch
NCF[60] MBIST: D-cache Multi-bit failure indication from D- X — X

cache and D-cache tag memory cuts
when MBIST is run

NCF[61] MBIST: I-cache Multi-bit failure indication from I-cache X — X
and |-cache tag memory cuts when
MBIST is run

NCF[62] MBIST: D-MEM Multi-bit failure indication from X — X
Multiple D-MEM memory cuts when
MBIST is run

NCF[63] MBIST: SRAM Multi-bit failure indication from X — X
Multiple system RAM memory cuts
when MBIST is run

NCF[64] MBIST: peripherals | Multi-bit failure indication from X — X
Multiple CAN, FlexRay, Ethernet, and
DMA memory cuts when MBIST is run

NCF[65] I-cache The Control signals, which the Clear — X
Memory-controller sends to Memory
for any operation, are latched and
sent back from the Memory to
Memory-Controller. The Memory-
Controller compares these received
control signals with the transmitted
control signals. If these mismatch
then the feedback alarm is generated.

NCF[66] D-cache The Control signals, which the Clear — X
Memory-controller sends to Memory
for any operation, are latched and
sent back from the Memory to
Memory-Controller. The Memory-
Controller compares these received
control signals with the transmitted
control signals. If these mismatch
then the feedback alarm is generated.

NCF[67] DTCM The Control signals, which the Clear — X
Memory-controller sends to Memory
for any operation, are latched and

Table continues on the next page...
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Table 2-22. FCCU Non-Critical Faults Mapping (continued)

Non-Critical Source Signal Description Set/Clear Fault Time-out

Fault injection? enabled enabled

sent back from the Memory to
Memory-Controller. The Memory-
Controller compares these received
control signals with the transmitted
control signals. If these mismatch
then the feedback alarm is generated.

NCF[68] DMA The Control signals, which the Clear — X
Memory-controller sends to Memory
for any operation, are latched and
sent back from the Memory to
Memory-Controller. The Memory-
Controller compares these received
control signals with the transmitted
control signals. If these mismatch
then the feedback alarm is generated.

NCF[69]3, 4 RCCU_2 Redundancy mismatch: DSMC D- X X X

MEM out of lockstep

NCF[70] Flash memory Flash memory low power entry error: X — X
failure to enter Stop mode upon Stop
mode entry request

NCF[71] SMPU SMPU transaction monitor mismatch X — X

NCF[72] SWT_0 First timeout interrupt request from — X X
Software Watchdog of Safety Core

NCF[73] PMC DCF Digital PMC initialization error during — X X

DCF data load (status is cleared if the
fault is not persistent)

NCF[74] FCCU DCF Misconfiguration of error_out pin — X X
interface of the FCCU after reset
(overwriting the respective
configuration bits resolves this error)

PO~

oo

See Table 1 for an explanation of this column's contents.

Function not available on module

This fault may be set when an external debug tool is connected and has to be ignored while the tool is connected.

This fault is not generated in debug mode because the RCCUs are disabled in debug mode. See Core lockstep and RCCU
disablement in debug mode for more information.

Always configure the FCCU reaction to NCF[14] as a short or long functional reset. Never configure it as an interrupt.
Always configure the FCCU reaction to NCF[26] as a short or long functional reset. Never configure it as an interrupt.
Non-critical fault number 45 (NCF[45]) showing indication of disablement of Checker Core, DMA and RCCUs can occur
incorrectly (bit 13 is set in Noncritical Fault Status 1(FCCU_NCF_S1[13] = 0b1), when current mode is RUN(x) and the
device enters STOPO/HALTO mode, then exits from STOPO/HALTO mode by reset. The status of NCF[45] cannot be relied
upon when the device is operated in the described conditions.

If RCCUs are disabled due to entry to debug mode, this fault is not triggered. If RCCU disablement occurs for another
reason, this fault is triggered. See for more information about RCCU disablement in debug mode.

NOTE
Functional reset is not generated by any of the fault by default
(after reset).
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2.4.13 FCCU chip-specific register reset values

This table lists in alphabetical order by mnemonic the FCCU registers whose reset values
are specific to this chip. (The reset values for all other FCCU registers are specified in
Register descriptions.)

Register Reset value

FCCU_CFG Loaded from FCCU_CFG register bit value sources (N and C)
by event after reset

FCCU_CFG_TO 0000_0006h
FCCU_NCF_CFGO FFFF_FFFFh
FCCU_NCF_CFGH1 FF7F_FFFFh
FCCU_NCF_CFG2 0000_07FFh
FCCU_NCF_EO FFFF_FFFFh
FCCU_NCF_E1 0778_003Fh
FCCU_NCF_E2 0000_0720h
FCCU_NCF_TO 0000_FFFFh
FCCU_NCF_TOEO FFFF_FFFFh
FCCU_NCF_TOE1 FF7F_FFFFh
FCCU_NCF_TOE2 0000_07FFh
FCCU_NCFS_CFGO0 0000_0000h
FCCU_NCFS_CFG1 0000_0000h
FCCU_NCFS_CFG2 0000_0000h
FCCU_NCFS_CFG3 0000_0000h
FCCU_NCFS_CFG4 0000_0000h

2.4.14 FCCU_CFG register event bit values by source (N and C)

For each bit in the Configuration (FCCU_CFG) register, this table specifies the values of
N and C for this chip. For information on how to interpret and use these values, see
FCCU_CFG register bit value sources (N and C) by event.

Bit

N

(chip-specific or

value provided by the bit’s
associated NVMCFG signal)

Cc

(chip-specific value provided by
the bit’s associated constant
inside the module)

user-specified

Table continues on the next page...
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Reset

Bit

N

(chip-specific or user-specified
value provided by the bit’s
associated NVMCFG signal)

Cc

(chip-specific value provided by
the bit’s associated constant
inside the module)

o|lOo|O|O| O

O(N|O|O|A~|W[N

11

12

13

14

15

16

17

18

o|lOo| o

19

20

21

22

23

24

25

26

27

28

29

30

31

| Al Al alalalOoO|lOO|lO|lO|l O] O

o|lo|Oo|=|O|O|O0O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O]|O

2.5 Reset

2.5.1 Module Status During Reset Process
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The following table specifies the status of the device modules during the reset process.
The status abbreviations are explained in Table 2-24.

Table 2-23. Module status during reset states

Global Reset State
5 ® ® ® - 55 55 e
o o w w w (2] =) =) =)
Module | i w o o o w frd i i w
= 2 = & @ T - ~ = |
o w w w | w w w a
a T 7 7] 7] i 7] 7 7} =
% § ; n < < <
o o o x a T
PMC ON ON ON ON ON ON ON ON ON ON
IRCOSC' |[RST ON ON ON ON ON ON ON ON ON
MC_RGM |RST ON ON ON ON ON ON ON ON ON
X0OS(C?2 RST RST RST RST ON ON ON ON ON ON
FLASH RST RST RST ON ON ON RST ON ON ON
SSCM RST RST RST RST ON ON RST RST ON ON
FCCU RST RST RST ON ON BIST ON ON ON ON
STCU RST RST RST ON ON ON ON ON ON ON
CORE RST RST RST RST RST BIST RST RST RST ON
OTHERS |RST RST RST RST RST BIST RST RST RST ON

1. IRCOSC registers are reset with the PHASES reset, but the analog portion of the IRCOSC is reset only with the
POWERUP. Therefore, as the table shows, the IRCOSC is running during all phases except POWERUP.

2. XOSC registers are reset with the PHASE3 reset, but the analog portion of the XOSC is reset during the PHASE3 reset
sequence (pre-self-test) only if configured in the UTEST portion of the flash memory.

NOTE
If it is configured to run Offline Self-Test after a Long external
reset, all modules present inside LBIST partitions get reset after
the selftest is complete (including those which would otherwise
get reset only on a DESTRUCTIVE reset or POR). Please see
LBIST mapping table in STCU2 chapter to identify such

modules
Table 2-24. Module Status Glossary
Module Status Status Description
RST Module is held in reset by the global reset process
BIST Module is being tested or held in a non-functional state during self-test execution as controlled by the
STCU
ON Module is functional
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2.6 Device Configuration Format (DCF) Records

2.6.1 DCF clients available in the device

This section describes user-visible DCEF clients in the device. These clients can be
controlled by programming DCF records in UTEST. The default values given are those
which are active if there are no records for these clients in UTEST.

Table 2-25. Clients which can be set by the user

DCF_Client Control Word Default Value | Modification Safety Description
Rule
pwd_low 0x0100_0004 OxFFFF_FFFF |standard - Flash Backdoor
Password Low
pwd_hi 0x0100_0008 OxFFFF_FFFF |standard - Flash Backdoor
Password High
serial_and_sec 0x0100_000C O0x55AA_55AA |standard - Serial Boot Mode and Censorship
otp_mid_low 0x0100_0010 0x8000_0000 |standard - OTP - Mid and Low Blocks
otp_high 0x0100_0014 0x0000_0000 |standard - OTP - High Blocks
otp_256_| 0x0100_0018 0x0000_0000 |standard - OTP - Lower 256k Blocks
soc_conf 0x0100_0024 0x0000_0001 standard - SOC configuration
Bit Number Bit
0-29 Reserved
30 Enable watchdog
automatically
after device exits
reset (WDE)
31 Enables checker
core (CCE)
fccu 0x0100_0104/ |0x0000_003F |standard spread triple  |FCCU Settings
0x0100_0108 / voting
0x0100_0110
STCU clients See Startup self-test mode selection
PMC_REE 0x00400224/ 0x000000FF/ standard spread triple | The 8 bits used in DCF for
0x00400228/ OxFFFFFFOO0/ voting controlling the resets is mapped to
0x00400230 0x8000007F PMC_REE_0 and PMC_RES_0 IPS
register in PMC module as below

Table continues on the next page...
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Table 2-25. Clients which can be set by the user (continued)

DCF_Client

Control Word

Default Value

Modification
Rule

Safety

Description

Bit number

Bit

0-23

Reserved

24

PMC_REE_0
[VD6RE_O ],/
PMC_RES_0
[VD6RES_O]

25

PMC_REE_0
[VDBRE_ADC ], /
PMC_RES_0
[VD6RES_ADC]

26

PMC_REE_0
[VDBRE_IM ], /
PMC_RES_0
[VDBRES_IM]

27

PMC_REE_0
[VD6RE_F ], /
PMC_RES_0
[VDBRES_F]

28

PMC_REE_0
[VD6RE_C ],/
PMC_RES_0
[VD6RES_C]

29

PMC_REE_0
[VD4RE_C ],/
PMC_RES_0
[VD4RES_C]

30

PMC_REE_0
[VD3RE_H ],/
PMC_RES_0
[VD3RES_H]

31

PMC_REE_0
[VD3RE_C ],/
PMC_RES_0
[VD3RES_C]

NOTE: The DCF record can
disable the voltage detector
reset reaction or configure
destructive reset.
Functional reset reaction is
not possible through the
DCF programming but it
can be set by the software.

PMC_LVD_MISC

0x00400144/
0x00400148/
0x00400150

OXE3xxxxxx/
0x1Cxxxxxx/
OXF1xxxxxX

standard

spread triple
voting

The bits used in DCF for controlling
the resets is mapped to
PMC_REE_TD and PMC_RES_TD
IPS registers in PMC module as

below
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Table 2-25. Clients which can be set by the user

DCF_Client Control Word | Default Value | Modification Safety Description
Rule

Bit number Bit
0-2 Reserved

3 PMC_REE_T
D [TEMPO_3],
PMC_REE_T
D [TEMP1_3],

/
PMC_RES_T
D

[TEMPO_3], /
PMC_RES_T
D [TEMP1_3]

4 PMC_REE_T
D [TEMPO_2],
PMC_REE_T
D[TEMP1_2],/
PMC_RES_T
D

[TEMPO_2], /

PMC_RES_T
D[TEMP1_2]

5 PMC_REE_T
D [TEMPO_O],
PMC_REE_T
D[TEMP1_0],

/
PMC_RES_T
D

[TEMPO_0], /
PMC_RES_T
D[TEMP1_0]

6-7 Reserved

8-31 LVDs trimming
values

NOTE: The DCF record can
disable the temperature
sensor reset reaction or
configure destructive reset.
Functional reset reaction is
not possible through the
DCF programming but it
can be set by the software.

2.6.2 FCCU record
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The FCCU record allows you to define the initial value for the FCCU_CFG register. The
register holds this initial value after the device exits the reset sequence. See Figure 2-4.
For a description of the register, see the dedicated FCCU chapter.

As a client with high importance for the safety concept, the FCCU DCEF client uses the
spread triple voting feature. This feature means that three records must be written to set
the values for the client.

The meaning of the data bits is not the same for all records. The first record uses the
standard format, the second inverts the values of the first (see Figure 2-5), and the third
shift-rotates the values to the right. (see Figure 2-6).

0:19 20 21 22 23:25 26:31
rsrvd CM SM PS FOM FOP
0:31
0100_0104h

Figure 2-4. FCCU Record (standard)

0:19 20 21 22 23:25 26:31
rsrvd ~CM ~SM ~PS ~FOM ~FOP
0:31
0100_0108h

Figure 2-5. FCCU Record (inverted)

0:19 20 21 22 23 24:26 27:31
rsrvd | FOP(0) CM SM PS FOM FOP(5:1)
0:31
0100_0110h

Figure 2-6. FCCU Record (rotated right)

2.6.2.1 Field descriptions
* The CM field is always Ob.

 For descriptions of the other fields, see Configuration (FCCU_CFG).

2.7 Debug
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2.7.1 Device identification register reset values

The reset value of the Device identification register (JTAG ID) Register depends on the
chip version:

* Maskset IN15P : 39B4501Dh

e Maskset IN65H : 19B4501Dh

2.7.2 DID register reset and parameter values

The reset value of the Nexus Device ID (DID) Register depends on the chip version:
e Maskset IN15P : 39B4501Dh
* Maskset IN65H : 19B4501Dh

The PRN, PIN, and DC parameters define the chip-specific values of correspondingly
named fields in the DID register. The following table provides the values of those DID
fields and of the register's MIC field.

Table 2-26. Values of PRN, DC, PIN, and MIC fields of DID register

DID field Device-specific value
PRN 1h
DC 26h
PIN 345h
MIC 00Eh

2.7.3 Trace messages for transactions with error responses

Traces may or may not be generated for transactions of trace clients that result in error
responses. Such transactions are reported to MEMU.

When speculative execution is done, a trace message may be output before it is known
whether the branch was actually taken. Since the Nexus clients in this device do not
support the speculative execution, the CANCEL field is not present in the trace messages
of this device.
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2.7.4 Features
The NPC_HNDSHK supports:

* setting and clearing of the NPC PCR sync bit on low-power mode entry and exit
* putting the core into debug mode on low-power mode exit
» generating a falling edge on the JTAG TDO pad on low-power mode exit

NPC handshake for STOP/HALT mode entry/exit has a restriction that :

('system clock frequency in the RUN mode )

TCK frequency > 0

Equation 1. STOP/HALT mode entry/exit restriction

2.7.5 Nexus Aurora clocking

The supported clock frequency on the Aurora clock input has a valid range of 625 MHz
to 1.25 GHz.

The Aurora interface requires the NAL and NAP to run with the same clock frequency as
the cores for maximum bandwidth. For a 1.25 GBit/s data rate, the core frequency must
be >=125 MHz.

If the chip transitions to a mode in which the resulting SYS_CLK frequency is lower than
the aforementioned limit, the Aurora trace will stall. After the SYS_CLK frequency rises
above the limit again, you must restart the connection with the debugger.

This limitation is valid even during reset, because the SYS_CLK source is always IRC.
You must therefore reconnect to the debugger after reset. In case of a software-generated
functional reset, you can avoid the reconnection process by flushing out all traces from
the chip before starting the reset event.

2.8 Power Management

2.8.1 Supply Concept

MPC5744P provides on-chip regulator to derive the core supply from external 3.3 V
supply. A power transistor must be added on the PCB. See the MPC5744P Data Sheet for
specifics on this device. Alternatively, an external linear or switching regulator can be
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used. The analog supply needs to be protected from noise on digital supply at least by
means of decoupling capacitor. Better filters can be used if they do not affect regulator
stability. A separate regulator for analog supply is preferred.

The PMC monitors each supply voltage and releases the resets when they are within the
limits of operating conditions. The power-on-reset can be generated on-chip or can be
provided from external source, such as brown-out device.

Some supplies may already be connected internally inside the package depending on the
package type, mainly in order to save pins in low pin-count packages.

VDD HV 10
VDD_LV_PLL
VD }_HV_OSCI_ PLL
osc
VDD_HV_PMU 1 [
VDD33_DIG vDD_HV| PMU_AUX o /D
+ * 4
| |
| BCTRL g PMU g
| D 3 D =
: F h Q
I r b |
! | VDD_LV_COR
_1 DO |- ’
L | |7
VDD_HV_ADV
VDD33_ANA vDD Hy ADREO/1] | SAR
ADC
VDD HV_FLAD
VSS HV_ADV  * may depend VSS LV
VSS_HV_ADREQ/1 °nPackage VSS_HV_I0*

Figure 2-7. Supply concept

2.9 Clocking
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2.9.1 System clock frequency limitations

The maximum frequency of operation for the device system level clocks is given in the
following table.

NOTE
The user is responsible to verify that these values are not
exceeded.

NOTE

Each AIPS Bridge (PBRIDGE_0, PBRIDGE_1) is capable of
clocking the AIPS interface of each peripheral slot individually
at the XBAR frequency, or at the XBAR frequency divided by
two.

Table 2-27. Maximum system level clock frequencies

System clock Max frequency (MHz)

Cores, NPC, NAL, MEMU (CHKR_CLK, SYS_CLK) 200

XBAR (SYS_CLK) 200

PBRIDGE_0, PBRIDGE_1, SIPI, DMA_CH_MUX 50

Motor control (MOTC_CLK) 160

DMA, Interrupt Controller (HALFSYS_CLK) 100

ADCs 80

Sine Wave Generator (SGEN) 20

LFAST_CLK 26

FlexRay (FRAY_CLK) 80

FlexCAN (CAN_CLK) 80

SENT (SENT_CLK) 80

Ethernet (AHB clock) 100

ENET_CLK 50

ENET_TIME_CLK 50 (integer ns period requirement)

In order to maintain synchronization between the different system clock branches (for
example, SYS_CLK output from the System Clock Selector), there are limitations on the
frequencies of those clocks. The system clocks must be binary multiples of each other
with the frequency relationships described in the electrical specifications.

2.9.2 System clock frequency limitations
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The maximum frequency of operation for the device system level clocks is given in the
following table.

NOTE
The user is responsible to verify that these values are not
exceeded.

NOTE

Each AIPS Bridge (PBRIDGE_O, PBRIDGE_1) is capable of
clocking the AIPS interface of each peripheral slot individually
at the XBAR frequency, or at the XBAR frequency divided by

two.
Table 2-28. Maximum system level clock frequencies
System clock Max frequency (MHz)
Cores, NPC, NAL, MEMU (CHKR_CLK, SYS_CLK) 200
XBAR (SYS_CLK) 200
PBRIDGE_0, PBRIDGE_1, SIPI, DMA_CH_MUX 50
Motor control (MOTC_CLK) 160
DMA, Interrupt Controller (HALFSYS_CLK) 100
ADCs 80
Sine Wave Generator (SGEN) 20
LFAST PLL (RF_REF) 26
FlexRay (FRAY_CLK) 80
FlexCAN (CAN_CLK) 80
SENT (SENT_CLK) 80
Ethernet (AHB clock) 100
ENET_CLK 50
ENET_TIME_CLK 50 (integer ns period requirement)

In order to maintain synchronization between the different system clock branches (for
example, SYS_CLK output from the System Clock Selector), there are limitations on the
frequencies of those clocks. The system clocks must be binary multiples of each other
with the frequency relationships described in the electrical specifications.

2.9.3 JTAG Frequencies

The following table shows the maximum frequencies of the JTAG interface.
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Table 2-29. JTAG Frequencies

Configuration

€200z4 Max Internal
JTAG Frequency

Maximum External
JTAG Frequency

Notes

Unconfigured clock

Clock configured to 180
MHz

90 MHz

Clock configured to 150
MHz

75 MHz

Clock configured to 200
MHz

100 MHz

See electrical
characteristics for
maximum usable
external JTAG
frequency

Assumes 16 MHz clock with +/- 1.5% tolerance,
and JTAG usable at 1/2 CPU frequency

JTAG usable at 1/2 CPU frequency

JTAG usable at 1/2 CPU frequency

JTAG usable at 1/2 CPU frequency

2.9.4 Peripheral clocks

The following figure shows the clock distribution to the core and peripheral modules.
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Figure 2-8. Clock distribution

NOTE
Before Disabling the clock from root (source), make sure that
all the peripherals that are using the clock are switched OFF or
at least that clock is not selected as source of Peripheral clock.
For Example:- In FlexCAN when XOSC is selected for the
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CAN Engine Clock Source (FLEXCAN_CTRL[CLKSRC]),
before disabling FlexCAN Peripheral Clock, the user must
ensure XOSC is enabled during the target mode transition i.e.
XOSC must be enabled for the target mode. After the FlexCAN
Peripheral Clock is switched OFF user can disable XOSC
clock.

2.9.5 LFAST clocking

The MPC5744P includes an LFAST module to support high speed device
communications. A single LFAST PLL, which requires a 10 MHz, 13 MHz, 20 MHz or
26 MHz reference, supports high speed operation of the LFAST module. For low speed
LFAST operation, the reference clock is used directly by the LFAST module.

The LFAST PLL requires a 10 MHz, 13 MHz, 20 MHz or 26 MHz reference. The source
may be the PLLO_PHI or the external oscillator (XOSC) or input from the external
LFAST device via the LFAST_REF_CLK package pin. When this reference clock is
generated internally, it can also be output on the LFAST_REF_CLK pin. The
LFAST_REF_CLK pin connection appears in the following figure. Input/Output
direction of the LFAST_REF_CLK pin is controlled by the MSCR in the STUL?2.

PLLO:PHI —»

| SIUL2_MSCRIIBE] H XOSC—»

. Interprocessor
+—1...32 »
8 [LFASTPLL ™ g5 LFAST

AUX Clock
Selector 5
v

LFAST_REF_CLK

D

/O PAD
\ SIUL2_MSCR[ODC]

| SIUL2_MSCR[SSS] |7

Figure 2-9. Device LFAST SysClk

[MUX

A

2.10 e200z4d Core Complex Overview

2.10.1 Overview of e200z4251n3 and e200z424 cores

The €200z processor family is a set of CPU cores that implement low-cost versions of the
Power architecture.
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The €200z4251n3 and €200z424 are dual-issue, 32-bit Power VLE compliant designs
with 32-bit general purpose registers (GPRs).

An Embedded Floating-point (EFPU2) APU is provided to support real-time single-
precision embedded numeric operations using the general-purpose registers.

The €200z4251n3 and €200z424 cores implement the VLE (variable-length encoding)
ISA, providing improved code density. The VLE ISA is further documented in PowerISA
2.06, a separate document. The base PowerISA 2.06 fixed-length 32-bit instruction set is
not directly supported.

The €200z4251n3 and €200z424 processor cores integrate a pair of integer execution
units, a branch control unit, instruction fetch unit, load/store unit, and a multi-ported
register file capable of sustaining six read and three write operations per clock. Most
integer instructions execute in a single clock cycle. Branch target prefetching is
performed by the branch unit to allow single-cycle branches in many cases.

A Nexus Class 3+ module is integrated into each €200z4251n3 and €200z424 processor
core.

A Memory Protection Unit is integrated in each €200z4251n3 and €200z424 processor
core.

The checker core can be disabled by the soc_conf DCF record.

2.11 Core Detailed Description

2.11.1 DMEM Control Register 0 (DMEMCTLO)

Sl Eg w olw L W RS | w
DMEM BASE ADDR o |E|EE|Z|o|%|E Bl 2 (2%
& lm L o Sl © |||
S a|elal a |ala|a

01 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
0o0o00O0OOOOOOOOOOOOBOOOOO1T OOOOOT®T 1T oOI11

DCR - 496; Read/Write; Reset' - 0x0000_041B; Privileged

Figure 2-10. DMEM Control Register 0 (DMEMCTLO)
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I Reset by an internal power-on reset signal or by an internal
destructive reset signal. Unaffected by p_reset_b.

Table 2-30. DMEMCTLO field descriptions

Bits

Name

Description

0:15

DMEM BASEADDR

DMEM BASE ADDRESS Field (CPU
Port)

This field defines the Base Address used
for the CPU port to the DMEM when the
external base address port inputs are
disabled via the DBAPD control bit.

Note Changes to this value and to the
BAPD control bit must be performed
carefully by software to ensure
coherency is maintained. Specifically,
software must ensure that no cached
entries are present in the D-Cache for
the memory space to be occupied by the
DMEM.

16:18

Reserved

19

DBYPCB

DMEM Bypass Cache Bypass CPU
accesses

DBYPCB can be used to force Non-
decorated Cache Bypass loads and
Store with Writethrough (Ibcbx, Ihcbx,
Iwcbx, and stwwix, sthwtx, stbwtx)
accesses that target the DMEM address
space to be presented to the external
bus. Note that the protection settings in
DMEMCTL1 are still applied to these
accesses.

0 Non-decorated Cache Bypass loads
and Store with Writethrough CPU
accesses do not bypass the DMEM CPU
port.

1 Non-decorated Cache Bypass loads
and Store with Writethrough CPU
accesses bypass the DMEM CPU port
and are routed out through the BIU to
the DAHB external interface.

Note This field is updated by Reset from
an internal power-on reset signal or by
an internal destructive reset signal.

20

DBYPAT

Table continues on the next page...

DMEM Bypass Atomic CPU accesses

DBYPAT can be used to force atomic
(load and reserve, store conditional)
accesses to the DMEM address space
to be presented to external reservation
hardware in systems that support
reservation and/or decoration
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Table 2-30. DMEMCTLO field descriptions (continued)

Bits

Name

Description

functionality, since no internal
reservation hardware is present in the
CPU for the DMEM. In general, software
must not rely on normal CPU write
accesses to clear a reservation, since
they are not monitored by reservation
hardware; instead only store conditional
accesses should be used for this
purpose. Note that the protection
settings in DMEMCTL1 are still applied
to these accesses.

0 Atomic CPU accesses do not bypass
the DMEM CPU port.

1 Atomic CPU accesses bypass the
DMEM CPU port and are routed out
through the BIU to the DAHB external
interface.

Note This field is updated by Reset from
an internal power-on reset signal or by
an internal destructive reset signal.

21

DBYPDEC

DMEM Bypass Decorated CPU
accesses

DBYPDEC can be used to force
decorated accesses (Ibdx, lhdx, lwdx,
Ibdcbx, Ihdcbx, lwdcbx, stbdx, sthdx,
stwdx, stbdcbx, sthdcbx, stwdcbx, dsn,
dsncb) to the DMEM address space to
be presented to external decoration
hardware for systems that support this
functionality, since no internal decoration
hardware is present in the CPU. Note
that the protection settings in
DMEMCTL1 are still applied to these
accesses.

0 Decorated Load and Store CPU
accesses do not bypass the DMEM CPU
port.

1 Decorated Load and Store CPU
accesses bypass the DMEM CPU port
and are routed out through the BIU to
the DAHB external interface.

Note This field is updated by Reset from
an internal power-on reset signal or by
an internal destructive reset signal.

22

DECUE

Table continues on the next page...

DMEM Error Correction Update Enable

DECUE can be used in conjunction with
DCPECE and DSECE to provide an
error scrubbing function for the DMEM.

0 Error Correction Update is disabled.
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Table 2-30. DMEMCTLO field descriptions (continued)

Bits Name Description

1 Error Correction Update is enabled. A
correctable single-bit error detected on a
read access from either the CPU or the
slave port will cause the DMEM to be
rewritten with the corrected data if the
corresponding error checking enable bit
is set (DCPECE for CPU accesses,
DSECE for slave port accesses). (Write
accesses perform this correction
automatically during partial-width writes
when error checking is enabled.)

Note This field is updated by Reset from
an internal power-on reset signal or by
an internal destructive reset signal.

23 — Reserved
24 DBAPD DMEM Base Address Port Disable

This bit controls usage of the external
Base Address port to define the base
address of the DMEM for CPU port
accesses. It has no effect on DMEM
slave port accesses.

0 The external DMEM base address port
is used to define the base address of the
DMEM for CPU accesses.

1 The external DMEM base address port
is disabled for use, and instead the
BASE ADDR field value is used to define
the base address of the DMEM for CPU
accesses.

25 DPEIE DMEM Processor Error Injection Enable

DPEIE will cause injection of errors
regardless of the setting of DCPECE,
although reporting of errors to the CPU
will be masked while DCPECE = 0.

0 Error Injection is disabled.

1 A double-bit error will be injected on
each CPU port write into the DMEM data
array by inverting the two uppermost
parity check bits.

26 DICWE DMEM Imprecise CPU Write Enable

DICWE may allow for increased partial-
width write performance when set.

0 Imprecise writes by the CPU are
disabled. All partial-width write ECC
errors are reported precisely (error
report machine check).

Table continues on the next page...
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Table 2-30. DMEMCTLO field descriptions (continued)

Bits

Name

Description

1 Imprecise writes by the CPU are
enabled. In certain cases, partial-width
write errors may be reported imprecisely
(async machine check only).

27:28

DSWCE

DMEM Slave port Write Check/Correct
Enable

00 Slave write data is not checked or
corrected for errors.

01 Slave write data is checked but not
corrected for errors. Detected errors
generate a slave port ERROR response
and no Write is performed to the DMEM.

10 Slave write data is checked and
corrected for errors on all writes. Single-
bit correctable errors do not
automatically generate an ERROR
response, but are instead corrected.

11 Slave write data is checked and
corrected for errors on partial-width (1, 2,
3, 5, 6, or 7 byte, or misaligned 4-byte)
writes. Single-bit correctable errors on
partial-width writes do not automatically
generate an ERROR response, but are
instead corrected. Aligned word or
doubleword writes are not checked or
corrected for errors.

Note This field is updated by Reset from
an internal power-on reset signal or by
an internal destructive reset signal.

29

DDAUEC

DMEM Disable Address Use in Error
Check

This bit controls usage of the address
portion of the ECC H matrix. When use
is disabled, the address portions are not
used for checkbit/syndrome generation
for DMEM CPU or slave port accesses.

0 Use of access address is enabled in
checkbit and syndrome generation.

1 Use of access address is disabled in
checkbit and syndrome generation.

Note This field is updated by Reset from
an internal power-on reset signal or by
an internal destructive reset signal.

30

DCPECE

Table continues on the next page...

DMEM CPU Port ECC Enable (CPU
port)
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Table 2-30. DMEMCTLO field descriptions (continued)

Bits Name Description

0 End-to-End ECC is disabled for the
CPU interface. No checking of read data
is performed by the CPU. Writes will still
generate the proper check bit values to
be written.

1 End-to-End ECC is enabled for
performing ECC on the CPU interface.
Error checking of read data is performed
with single-bit error correction. Detection
of uncorrectable single- or multi-bit
errors on a CPU port access cause a
machine check to be generated.

Note This field is updated by Reset from
an internal power-on reset signal or by
an internal destructive reset signal.

31 DSECE DMEM Slave port Error Checking
Enable (Slave port)

0 End-to-End ECC checking logic is
disabled for the Slave interface. No
checking of read data is performed
during read-modify-write operations for
Slave port partial-width writes. Writes will
still generate the proper check bit values
to be written.

1 End-to-End ECC is enabled for
performing ECC on the Slave Port
interface. Error checking of read data is
performed with single-bit error correction
during read-modifywrite operations for
partial-width writes. Detection of
uncorrectable single- or multi-bit errors
on a Slave port partial-width write
access causes a bus error ERROR
response to be generated.

Note This field is updated by Reset from
an internal power-on reset signal or by
an internal destructive reset signal.

2.12 System Integration Unit Lite2

2.12.1 SIUL2 MCU ID Register
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Address: Oh base + 4h offset = 4h

Bit 0 1 2 3 4 5 6 7 | 8 9 10 11

PARTNUM

Reset 0 * *

* Notes:
*» MINOR_MASK field: Value is set at the factory and increments with each revision of the device.

* MAJOR_MASK field: Value is set at factory and increments with each revision of the device.
*» PKG field: Values are set at factory and cannot be modified.
* PARTNUM field: Value is set at factory and cannot be changed.

Table 2-31. SIUL2_MIDR1 field descriptions

Field Description
17-21 Package Settings
PKG This field can by read by software to determine the package type that is used for the particular device:

0b01101: 144-pin QFP
0b10000: 257-ball BGA
All other bit combinations are reserved.

2.13 Enhanced Direct Memory Access

2.13.1 TCD Control and Status Register

Address: Oh base + 101Eh offset + (32d x i), where i=0d to 31d

Bit 0 1 2 3 | 4 5 ] 7
e BWC m MAJORLINKCH
Reset 0 0 0 o | o 0 0 0

Bit 8 9 10 b 12 13 14 15
?ﬁg poNe | acmive | MAORELL)Esg DREQ | INTHALF | INTMAJOR| START
Reset 0 0 0 0 0 0 0 0
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Table 2-32. DMA_TCDn_CSR field descriptions

Field Description

BWC Bandwidth Control

Throttles the amount of bus bandwidth consumed by the eDMA. Generally, as the eDMA
processes the minor loop, it continuously generates read/write sequences until the minor count is
exhausted. This field forces the eDMA to stall after the completion of each read/write access to
control the bus request bandwidth seen by the crossbar switch.

NOTE: If the source and destination sizes are equal, this field is ignored between the first and
second transfers and after the last write of each minor loop. This behavior is a side effect
of reducing start-up latency.

00 No eDMA engine stalls.
01 Enable eDMA master high-priority elevation (HPE) mode. No eDMA engine stalls.
10 eDMA engine stalls for 4 cycles after each R/W.

11 eDMA engine stalls for 8 cycles after each R/W.

2.13.2 Lockstep

This chip contains an eDMA Checker which, when enabled, operates in Lockstep mode
with the primary eDMA, executing the exact same transfer profiles. The eDMA Checker
checks to ensure the primary eDMA is operating correctly. The eDMA checker is enabled
when the core checker is enabled (controlled by SSCM_UOPS[CCE] bit which is set by
the soc_conf DCF record). A block diagram is shown below.
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Checker Lake

v
delay_element

delay_element

5| DMA checker (pya
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DMA
Inputs
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RCC ﬂ Alarms
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DMA ’
DMA Outputs I (

v

delay_element

delay_element

2.13.2.1 Initialization

To prevent the eDMA Checker from generating a false comparison error after power-on-
reset, the eDMA’s data output buffer must be initialized prior to enabling the Checker. To
initialize the eDMA data output buffer, the eDMA must perform a one or more 32-bit
data transfers using any data value.

2.13.2.2 Errors

To handle source-address errors (SAE), perform the following steps.
1. Fix the addressing error.
2. Clear the error bit in Error Register.
3. Start the channel in a normal fashion.

NOTE
Error Status Register is read-only; the bits cannot be cleared. It
saves the last recorded error. The VLD bit shows the user
whether any error bits in the Error Register are set, thus
indicating an error occurred that hasn't been cleared.
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2.14 Dual PLL Digital Interface

2.14.1 PLLDIG PLLO Control Register (PLLDIG_PLLOCR)

The PLLOCR is shown in the following table.

Address: Oh base + 20h offset = 20h

Bit 0 1 2 3 4 5 6 7 | 8 9 10 11 12 13 14 15

R Reserved

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
o
>
R Reserved o CLKCFG
0 o] e, T T o] e, T
) @ )
« e | 22| |49 2|2z
s s b3 3 o] @ s @
o o i o 3 o ] i}
1 o o o 1 o i
w
Reset 0 0 0 0 0 0 0 0 0* o* 0* o* 0" 0* o* 0*
* Notes:

* This field can be written at any time, but writes are ignored. Read returns previously written value.
* LOLIE field: Please refer to device "Clocking" chapter for details on configuring this field.

Table 2-33. PLLDIG_PLLOCR field descriptions

Filed Description
0-20 This field is reserved.
Reserved
21 This field is reserved.
Reserved

Table continues on the next page...
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Table 2-33. PLLDIG_PLLOCR field descriptions
(continued)

Filed Description
22-23 Clock Configuration
CLKCFG This field indicates the operational state of PLL.
When PLLs are externally powered down the CLKCFG field changes to 00b.
NOTE: In cascaded PLL configuration (PLLO driving the reference clock for PLL1) the external power down
signal for PLL1 must be removed only when PLLO has locked, PLLOSR[LOCK] = 1.
NOTE: CLKCFG can be written, but writes have no effect. Mode changes are implemented by writing to the
appropriate MC_ME_< mode >_MC register (see the "Mode Entry Module (MC_ME)" chapter and Clock
configuration for details).
00 PLL off
01 Reserved
10 Reserved
11 Normal mode with PLL running.
24 This field is reserved.
Reserved
25 This field is reserved.
Reserved
26 This field is reserved.
Reserved
27 This field is reserved.
Reserved
28 Loss-of-lock interrupt enable.
LOLIE The LOLIE bit enables a loss-of-lock interrupt request when PLLOSR[LOLF] = 1. If PLLOSR[LOLF] = 0 or
PLLOCRI[LOLIE] = 0, the interrupt request is ignored. The interrupt request only occurs in normal mode.
0 Ignore loss-of-lock. Interrupt not requested.
1 Enable interrupt request upon loss-of-lock.
29 This field is reserved.
Reserved
30 This field is reserved.
Reserved
31 This field is reserved.
Reserved

2.14.2 PLLDIG PLL1 Control Register (PLLDIG_PLL1CR)
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Address: Oh base + 20h offset = 20h

Bt 0O 1 2 3 4 5 & 7 | 8 g 10 1 12 13 14 15

R Reserved

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 16 17 18 19 20 21 22 23 24 25 26 27 28 29 a0 k]
o
z
R Reserved g CLKCFG
o - - o © b o -
S| 2| 2|y 22| ¢E
@ ] o] @ @ o ]
@ @ @ @ o 7 @ b7
i @ @ ] | @ @ i
(i [ o @ (1 o o

Reset 0© 0 0 0 0 0 0 0 0" 0" 0* 0* 0* 0" o0* o*

* Notes:
+ This field can be written at any time, but writes are ignored. Read returns previously written value.
* LOLIE field: Please refer to device "Clocking” chapter for details on configuring this field.

Table 2-34. PLLDIG_PLL1CR field descriptions

Filed Description
0-20 This field is reserved.
Reserved
21 This field is reserved.
Reserved
22-23 Clock Configuration

CLKCFG This field indicates the operational state of PLL.
When PLLs are externally powered down the CLKCFG field changes to 00b.

NOTE: In cascaded PLL configuration (PLLO driving the reference clock for PLL1) the external power down
signal for PLL1 must be removed only when PLLO has locked, PLLOSR[LOCK] = 1.

NOTE: CLKCFG can be written, but writes have no effect. Mode changes are implemented by writing to the
appropriate MC_ME_< mode >_MC register (see the "Mode Entry Module (MC_ME)" chapter and Clock
configuration for details).

00 PLL off

Table continues on the next page...
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Table 2-34. PLLDIG_PLL1CR field descriptions
(continued)

Filed Description

01 Reserved
10 Reserved

11 Normal mode with PLL running.

24 This field is reserved.
Reserved
25 This field is reserved.
Reserved
26 This field is reserved.
Reserved
27 This field is reserved.
Reserved
28 Loss-of-lock interrupt enable.
LOLIE The LOLIE bit enables a loss-of-lock interrupt request when PLL1SR[LOLF] = 1. If PLL1SR[LOLF] = 0 or

PLL1CR[LOLIE] = 0, the interrupt request is ignored. The interrupt request only occurs in normal mode.
0 Ignore loss-of-lock. Interrupt not requested.

1 Enable interrupt request upon loss-of-lock.

29 This field is reserved.
Reserved

30 This field is reserved.
Reserved

31 This field is reserved.
Reserved

2.14.3 PLLDIG PLL1 Fractional Divide Register
(PLLDIG_PLL1FD)

The PLL1FD register provides the enable and fractional divide factor for the loop divider.
This register should be written when PLL1CR[CLKCFG] = 00b (PLL1 powered down).
Changing the values of FDEN once the PLL is running, and has locked, can result in the
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PLL losing its lock. The PLL would then require power cycling to regain normal
functionality.
Address: Oh base + 30h offset = 30h

Bt 0 1 2 3 4 5 § 7 8 9 0 1 12 13 14 15
E
Rl § Reserved
@
o =
a Reserved
(TR
Reset 0O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bt 16 17 18 i9 20 24 22 23 | 24 25 26 27 28 20 30 3
] Reserved
FRCDIV
w
Reset 0 0 0 0 | 0 0 0 0 0 0 0 0

Table 2-35. PLLDIG_PLL1FD field descriptions

Field Description
0 This field is reserved.
Reserved
1 Fractional Divide Enable
FDEN This bit enables the fractional divider in the loop divider for PLL1.
0 Fractional divide disabled.
1 Fractional divide enabled.
2-13 This field is reserved.
Reserved
14-15 Reserved.
Reserved This field is reserved. Important:

This field must be written 00b.

16-19 Reserved

This field is reserved.

20-31
FRCDIV

Fractional divide input. When the fractional divide is disabled, the VCO clock
frequency is the product of the input clock and the loop divide factor (MFD).
When fractional divide is enabled, the mean VCO clock frequency is given by
the equation in the section Clock configuration.
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2.14.4 Clock configuration

The relationship between input and output frequency is determined by programming the
PLLODV, PLLIDV, and PLLI1FD registers, and calculated according to the following

equations:

_ y ( PLLODV[MFD] )
f pll0_phi S pll0 ref =~ \PLLODV[PREDIV] x PLLOD V[RFDPHI]

Equation 2. PLLO PHI Output Frequency

B y ( PLLODV[MFD] )
J o110 phit= o110 ret ¥ \PLLODVIPREDIV] % PLLODVIRFDPHIT]

Equation 3. PLLO PHI1 Output Frequency

PLL1FD[FRCDIV
PLLIDV[MFD] + ROV L
2 2

= X
fplll_phi fplll_ref 2xPLL1DV[RFDPHI]

Equation 4. PLL1 PHI Output Frequency (PLLDIG_PLL1FD[FDEN] = 1b)

_ y ( PLLIDV[MFD] )
fplll_phi_ fpl]l_ref 2xPLLIDV[RFDPHI]

Equation 5. PLL1 PHI Output Frequency (PLLDIG_PLL1FD[FDEN] = 0b)

The relationship between the VCO frequency (fyco) and the output frequency of the
PLLs is determined by the configuration of the PLL1DV, PLL1FD, and PLLODV

registers, according to the following equations:

_ y (PLLODV[MFD] X 2)
Jo0 veo™ Fpio_rer ¥ \PLLODVIPREDIV]

Equation 6. PLLO VCO Frequency

o (PLLIDV[MFD] + PL“FI;EERCD“’] +

|

W

)

/ plll VvCO — / plll re ol

Equation 7. PLL1 VCO Frequency (PLLDIG_PLL1FD[FDEN] = 1b)
Jont veo™ Jpni ret X PLLIDVIMFD]

Equation 8. PLL1 VCO Frequency (PLLDIG_PLL1FD[FDEN] = Ob)
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NOTE
Jolio_phi1 1s the reference clock generated by PLLO for PLL1

When programming the PLLs, user software must not violate the maximum system clock
frequency or max/min VCO frequency specification of PLLO and PLL1. Furthermore, the
PLLODV[PREDIV] value must not be set to any value that causes the input frequency to
the phase detector of analog PLL blocks to go below the prescribed ranges.

The lock signal and PLLASR[LOCK] flag are immediately negated if the fields of the
PLL#nDYV registers are changed without powering down the analog PLLs.

When any of these events occur, an internal timer is initialized to count 64 cycles of the
PLL input clock. During this period (64 cycles and a few extra clock cycles for
synchronization, for example, 64 to 72 cycles), the PLLnSR[LOCK] flag is held negated.
After the timer expires, the PLLnSR[LOCK] flag reflects the value coming from the PLL
lock detection circuitry.

Note

The PLL must be powered down and powered up by
configuring, then executing, a mode change in the
MC_ME_<mode>_MC before PLLODV[PREDIV],
PLLODV[MEFD], PLLIDV[MEFD], or the input clocks are
modified.

The recommended procedure to program the PLLs and engage normal mode is shown in
Initialization information.

2.15 Clock Monitor Unit (CMU)

2.15.1 CMU Control Status Register (CMU_CSR)
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Address: Oh base + Oh offset = Oh

R 0 SFM

Bit 16 i7 18 19 20 21 22 23 24 25 26 27 28 20 a0 a1
:: 0 CKSEL1 0 RCDIV | CME

Reset 0O 0 0 V] 0 0 o* 0* 0 0 0 0 0 0* o* 0

* Motes:
« RCDIV field: Mot all CMU blocks will utilize this feature. See the “Clocking” chapter for CMU implementation details.

« CKSEL1 field: Not all CMU blocks will utilize this feature. See the “Clocking” chapter for CMU implementation details.
« SFM field: Not all CMU blocks will utilize this feature. See the “Clocking” chapter for CMU implementation details.

Table 2-36. CMU_CSR field descriptions

Field Description

8 Start frequency measure.
SFM The software can only set this bit to start a clock frequency measure. It is reset by hardware

when the measure is ready in the CMU_FDR.

NOTE: MSR[MD] must be written before enabling frequency measurement (CSR[SFM] = 1).
Do not write MDR[MD] while CSR[SFM] = 1.

0 Frequency measurement is completed or not yet started

1 Frequency measurement is not completed

2.15.2 CMU Frequency Display Register (CMU_FDR)

The CMU_FDR is used to determine the measured frequency of:
e CLKMTO_RMN

NOTE
The CMU_FDR should be read only when CMU_CSR[SFM] =
0.

with respect to the reference clock CLKMNO_RMT.
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Address: Oh base + 4h offset = 4h

Bt 0 1 2 3 4 &5 6 7 & 9 10 11 12 13 14 45|16 117 18 19 20 21 22 23 24 25 26 27 28 20 30 AN

R 0 FD

Rest 0 0 0 0 OO OOO0OCOOTDOOOOOOODOODODOODDOODOODOOODODODO©OOUWO

CMU_FDR field descriptions

Field Description
0-11 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
12-31 Measured frequency bits.
FD

This register displays the measured frequency (fzy) With respect to the reference clock (foikuno pur)- The
measured value is given by the following formula:

fsal = (foLkamo_pur * CMU_MDR[MD]) + CMU_FDRIFD]

2.15.3 CMU High Frequency Reference Register CLKMN1
(CMU_HFREFR)

The HFREFR is configured for the high frequency reference that the CMU will use for
comparing against the monitored clock. The figure and table below show the
CMU_HFREFR register.

NOTE
There must be minimally 10 peripheral bus clock cycles + 40
CLKMTO_RMN cycles between two write in to the register
CMU_HFREEFR for correct data write synchronization.

Address: 0h base + 8h offset = 8h

Bt 0 1 2 3 4 5 & 7 8 @ 10 11 12 13 14 15|18 17 18 10 20 21 22 23 24 25 28 27 28 20 30 3
HFREF
Fesest O O O O O O O O O O OODODOOOOOODODODT 1T 1T 1 1 1 1 1 1 1 11
CMU_HFREFR field descriptions
Field Description
019 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
20-31 High Frequency reference value.
HFREF ) _ _ -
These bits determine the high reference value for the CLKMN1 frequency. The reference value is given
by: (HFREF + 16) x (foLkwmo_pMn + 4).
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2.15.4 CMU Low Frequency Reference Register CLKMN1
(CMU_LFREFR)

The LFREFRis configured for the high frequency reference that the CMU will use for
comparing against the monitored clock. The figure and table below show the
CMU_LFREFR register.

NOTE

There must be minimally 10 peripheral bus clock cycles + 40
CLKMTO_RMN cycles between two write in to the register
CMU_LFREFR for correct data write synchronization.

Address: Oh base + Ch offset = Ch

Bt 0 1 23456?8g1'{}1112131415'161718192{}21222‘32425262?23293[)31

A 0 LFREF
W
Resst 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0|0 O0OOOT OO OT OGO OO O O OO O

Table 2-37. CMU_LFREFR field descriptions

Field Description

0-19 Reserved |This field is reserved.

This read-only field is reserved and always has the value 0.

20-31 Low Frequency reference value.

LFREF These bits determine the low reference value for the CLKMN1 frequency. The reference
value is given by: (LFREF =+ 16) x (fc_kmto_RMN * 4)-

2.15.5 CMU Interrupt Status Register (CMU_ISR)

NOTE
All flags in the CMU_ISR are set asynchronously. This register
must be read only after a CMU event is triggered. Otherwise, a
read access on this register may fetch an incorrect value (see
"Clocking" chapter for interrupt operation).

NOTE
Before entering low-power stop modes, all clock frequency
measurements in the CMU should be disabled. Failing to do so
may result in ISR flags being spuriously set.
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Address: 0Oh base + 10h offset = 10h

Bit o 1 2 3 4 B 8 T | a ] 10 11 i2 13 14 15

Roset o i} 0 o u] 0 ] i} o i} D 0 0 ] 4] 0
ot 18 17 i@ 19 20 1| 22 | 25 28 o7 o8 2 an 1
T _ _
A Resorved E % 3 5
8 T TH [a]
o

wic | wic | wic

Reset ] 0 0 ] 0 ] ] 0 ] 0 ] 0 0 0 o

* Notes:
= QLRI fiald: Not all CMU blocks will utilize this feature. See the "Clocking” chapier for specific CMU implemeniation datails.

Table 2-38. CMU_ISR field descriptions

Field Description
0-27 This field is reserved.
Reserved
28 This field is reserved.
Reserved
29 CLKMN?1 frequency higher than high reference event status.
FHHI This bit is set by hardware when CLKMN1 frequency becomes higher than the high frequency

reference value determined by CMU_HFREFR[HFREF] and CLKMN1 is 'ON' as signaled by the
MC_ME. It can be cleared by software by writing '1'.

0 No FHH event

1 FHH event occurred

30 CLKMN1 frequency less than low reference event status.

FLLI This bit is set by hardware when CLKMN1 frequency becomes lower than the low frequency
reference value determined by CMU_LFREFR[LFREF], and CLKMN?1 is 'ON' as signaled by the
MC_ME. Software clears this field by writing a '1'.

0 No FLL event

1 FLL event occurred

31 Oscillator frequency less than fokwro rvn + 26MU-CSRIRCDVIgyent status.
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Table 2-38. CMU_ISR field descriptions

Field Description

OLRI This bit is set by hardware when the fCLKMNO_RMT is less than fCLKMTO_RMN =+
2CMU_CSR[RCDIV]frequency and CLKMNO_RMT is 'ON' as signaled by the MC_ME. It can be
cleared by software by writing '1".

NOTE: When attempting to enter STOP mode with the chip running on the PLL, erroneous
OLRI triggers may occur. To avoid this the XOSC should be stopped before entering
STOP mode.

0 No OLR event

1 OLR event occurred

2.16 Clock Generation Module

2.16.1 Overview

The clock generation module (MC_CGM) generates reference clocks for all the chip
blocks. The MC_CGM selects one of the system clock sources to supply the system
clock. The MC_ME controls the system clock selection (see the MC_ME chapter for
details). A set of MC_CGM registers controls the clock dividers that are used for divided
system and peripheral clock generation. The memory spaces of system and peripheral
clock sources that have addressable memory spaces are accessed through the MC_CGM
memory space.

The following figure is the MC_CGM block diagram.
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MC_CGM
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Figure 2-11. MC_CGM Block Diagram

2.16.2 External Signal Description

The MC_CGM delivers output clocks to the CLKOUT pin for off-chip use and/or
observation.

The LFAST_REF_CLK pin can be either driven by the MC_CGM or used as an input to
source the LFAST CLK clock.
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2.16.3 Auxiliary Clock 5 Select Control Register
(MC_CGM_ACS5_SC)

This register is used to select the current clock source for the following clocks:
e undivided: (unused)

* divided by auxiliary clock 5 divider 0: LFAST_CLK clock

See Figure 2-17 for details.
Address: Oh base + 8A0h offset = BAOh

BilU123456]"8g101112131415'161?18192‘}2122212425262?29293031
R 0 SELCTL 0

Resst 0 0 0 O OO O10O0CO0CCO0CCOOCOCO0OC|OO0COCCTO0OCOCODODODOODOODOCODTODDO

Table 2-39. MC_CGM_ACS5_SC field descriptions

Field Description

0-4 Reserved |This field is reserved.

This read-only field is reserved and always has the value 0.

5-7 Auxiliary Clock 5 Source Selection Control — Selects the source for auxiliary clock 5.

SELCTL 000 reserved

001 8-40 MHz XOSC

010 PLLO PHI

011 reserved

100 reserved

101 LFAST_REF_CLK pin

110 reserved

111 reserved

8-31 This field is reserved.

Reserved This read-only field is reserved and always has the value 0.

2.16.4 Auxiliary Clock 5 Select Status Register
(MC_CGM_ACS5_SS)

This register provides the current auxiliary clock 5 source selections.
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Address: Oh base + 8A4h offset = BA4h

Be 0 1 2 3 4 & & 7 B8 9 10 11 12 13 14 15|16 17 18 19 20 24 22 23 24 25 26 27 28 20 30 31

R 0 SELSTAT 0

Reset ) 0O 0O O O OO 1O0O0OOSODOOOCO|OOO0CODTDODCOO0OCODODOCODODOTDODT OO

Table 2-40. MC_CGM_ACS5_SS field descriptions

Field Description

0-4 Reserved |This field is reserved.

This read-only field is reserved and always has the value 0.

5-7 Auxiliary Clock 5 Source Selection Status — This value indicates the current source for
SELSTAT auxiliary clock 5.

000 reserved

001 8-40 MHz XOSC

010 PLLO PHI

011 reserved

100 reserved

101 LFAST_REF_CLK pin
110 reserved

111 reserved

8-31 This field is reserved.

Reserved This read-only field is reserved and always has the value 0.

2.16.5 Auxiliary Clock 5 Divider 0 Configuration Register
(MC_CGM_ACS5_DCO0)

This register controls auxiliary clock 5 divider 0.

NOTE
Byte and half-word write accesses are not allowed for this
register. Such an access will not result in an exception, however
the value will not be loaded with the new value.
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Address: Oh base + 8A8h offset = BABh

Bit o 1 2 3 4 5 B 7 | a 9 10 i1 12 13 14 15

Table 2-41. MC_CGM_AC5_DCO field descriptions

Field Description
0 Divider Enable
DE 0 Disable auxiliary clock 5 divider 0

1 Enable auxiliary clock 5 divider O

1-10 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.

11-15 Divider Division Value — The resultant LFAST_CLK clock will have a period 'DIV + 1’ times
DIV that of auxiliary clock 5. If DE is set to 0 (divider 0 is disabled), any write access to the DIV field
is ignored and the LFAST_CLK clock remains disabled.

16-31 This field is reserved.

Reserved This read-only field is reserved and always has the value 0.

2.16.6 Auxiliary Clock 11 Divider 0 Configuration Register
(MC_CGM_AC11_DCO0)

Address: Oh base + 968h offset = B68h

Table 2-42. MC_CGM_AC11_DCO field descriptions

Fields Description
0 Divider Enable
DE 0 Disable auxiliary clock 11 divider 0

Table continues on the next page...
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Table 2-42. MC_CGM_AC11_DCO field descriptions (continued)

Fields Description

1 Enable auxiliary clock 11 divider O

1-11 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.

12-15 Divider Division Value — The resultant ENET_TIME_CLK clock will have
a period 'DIV + 1' times that of auxiliary clock 11. If DE is set to O (divider

DIV 0 is disabled), any write access to the DIV field is ignored and the
ENET_TIME_CLK remains disabled.
16-31 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.

2.16.7 Auxiliary Clock 10 Divider 0 Configuration Register
(MC_CGM_AC10_DCO0)

This register controls auxiliary clock 10 divider 0.

NOTE
Byte and half-word write accesses are not allowed for this
register. Such an access will not result in an exception, however
the value will not be loaded with the new value.

Address: Oh base + 948h oifset = 948h

Bit 0 1 2 3 4 5 6 7 | a o 10 i1 12 12 14 15

Table 2-43. MC_CGM_AC10_DCO field descriptions

Fields Description
0 Divider Enable
DE 0 Disable auxiliary clock 10 divider 0

1 Enable auxiliary clock 10 divider O

1-11 This field is reserved.

Reserved This read-only field is reserved and always has the value 0.

Table continues on the next page...
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Table 2-43. MC_CGM_AC10_DCO field descriptions (continued)

Fields Description

12-15 Divider Division Value — The resultant ENET_CLK clock will have a
period 'DIV + 1' times that of auxiliary clock 10. If DE is set to 0 (divider O

DIV is disabled), any write access to the DIV field is ignored and the
ENET_CLK remains disabled.
16-31 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.

2.16.8 Progressive System Clock Switching

Based on the power level values of the current and target modes, the MC_ME requests
the MC_CGM to ramp the system clock frequency down and/or up. During ramp-down,
the rate of the frequency change is based on the CGM_PCS_SDUR, CGM_PCS_DIVChn,
and CGM_PCS_DIVEn registers, where n corresponds to the current system clock source
selection. During ramp-up, the rate of the frequency change is based on the
CGM_PCS_SDUR, CGM_PCS_DIVCn, and CGM_PCS_DIVSn registers, where n
corresponds to the target system clock source selection.

Recommended configuration sequence of the Progressive system clock switching:
1. Select IRCOSC as the system clock
2. Program the PCS configuration registers (i.e. MC_CGM_PCS_SDUR,
MC_CGM_PCS_DIVCn, MC_CGM_PCS_DIVEn and MC_CGM_DIVSn)

2.16.9 Auxiliary Clock Dividers
The MC_CGM generates the following derived clocks:
* MOT_CLK clock - controlled by the CGM_AC0_DCO register
* SGEN_CLK clock - controlled by the CGM_ACO0_DC1 register
* ADC_CLK clock - controlled by the CGM_ACO0_DC2 register
* FRAY_CLK clock - controlled by the CGM_AC1_DCO register
* SENT_CLK clock - controlled by the CGM_ACI1_DCI1 register
* CAN_CLK clock - controlled by the CGM_AC?2_DCO register
* LFAST clock - controlled by the CGM_ACS5_DCO register
* CLKOUTO pin clock - controlled by the CGM_AC6_DCO register
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 ENET_CLK clock - controlled by the CGM_AC10_DCO register
* ENET_TIME_CLK clock - controlled by the CGM_AC11_DCO clock register

2.16.10 Auxiliary Clock Generation

Figure 2-12 through Figure 2-18 show the block diagrams of the generation logic for the
various auxiliary clocks. See the following sections for auxiliary clock selection control:

* ACO_SC

e AC3_SC
e AC4_SC
e AC5_SC
16 MHz int. RC osc. 0
8-40 MHz crystal osc. — a1
PLLO PHI 2 CGM_ACO0_DCO Register
» clock divider I motor control clock
CGM_ACO0_DC1 Register
LA
»  Clock divider ~ [—» SGENclock
CGM_ACO_SC Register CGM_ACO0_DC2 Register
clock divider ~ —» ADC clock

Figure 2-12. MC_CGM Auxiliary Clock 0 Generation Overview
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CGM_AC1_DCO Register

PLLO PHI clock divider

FlexRay clock
8-40 MHz crystal osc. y

FR_MCR[CLKSEL]

CGM_AC2_DC1 Register

clock divider I SENT clock

Figure 2-13. MC_CGM Auxiliary Clock 1 Generation Overview

CGM_AC2_DCO0 Register

PLLOPHI ——— clock divider

1k
™ CANO clock
8-40 MHz crystal osc. » 0
CANO_CTRL1[CLK_SRC]
)
) . CAN1 clock
CAN1_CTRL1[CLK_SRC]

CAN2 clock

CAN2_CTRL1[CLK_SRC]

Figure 2-14. MC_CGM Auxiliary Clock 2 Generation Overview
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16 MHz int. RC osc. — |
8-40 MHz crystal osc. —p|

- O

» PLLO reference clock

CGM_ACS3_SC Register

Figure 2-15. MC_CGM Auxiliary Clock 3 Generation Overview

8-40 MHz crystal osc. — p {1
PLLO PHH1 — 3

» PLL1 reference clock

/L

CGM_AC4_SC Register

Figure 2-16. MC_CGM Auxiliary Clock 4 Generation Overview
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8-40 MHz crystal osc. 1
PLLOPHI 2 CGM_AC5_DCO Register
5
clock divider p LRAST PLL clock
Output is disabled
when input is
selected.
<
% .
—’—XILFAST_REF_CLK

CGM_ACS5_SC Register

Figure 2-17. MC_CGM Auxiliary Clock 5 Generation Overview

CGM_AC6_DCO Register

clock divider ——»[X] CLKOUT

16 MHz int. RC osc. 0
8-40 MHz crystal osc. 1
PLLO PHI 2
PLL1 PHI 4

LA

CGM_AC6_SC Register

Figure 2-18. MC_CGM Auxiliary Clock 6 Generation Overview
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16 MHz int. RC osc. ——=|0
8-40 MHz crystal osc. 1

PLLO 2 CGM_AC10_DCO Register
PLLO PHIN 3
PLL1 4
RMII_CLK 5

> clock divider —X
ENET_CLK
A

CGM_AC10_SC Register

Figure 2-19. MC_CGM Auxiliary Clock 10 Generation Overview

16 MHz int. RC osc. ——={0
8-40 MHz crystal osc. ——={1

PLLO —=2 CGM_AC11_DCO Register
PLLO PHH ——=|(3
PLL1 4
RMII_CLK 5

> clock divider —X
ENET_TIME_CLK
LA

CGM_AC11_SC Register

Figure 2-20. MC_CGM Auxiliary Clock 11 Generation Overview

2.17 OSC Digital Interface
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2.17.1 Loop Controlled Pierce mode

Loop Controlled Pierce mode (LCP) has the following attributes:
* Provides a smaller frequency range
Limits the amplitude of the crystal oscillation utilizing Amplitude Loop Control
(ALC)
Reduced EMI
Reduced power consumption
Shorter settling time
Crystal is exposed to reduced stress since the amplitude is reduced
Reduced number of external components, feedback resistor already integrated

2.18 RAM Controller (PRAMC)

2.18.1 Platform RAM Configuration Register 1 (PRAMC_PRCR1)

Address: Oh base + Oh offset = Oh

Table 2-44. PRAMC_PRCR1 field descriptions

Field Description

0-21 Reserved |This field is reserved.
This read-only field is reserved and always has the value 0.
22-23 AHB port arbitration mode.

PRI NOTE: If one of the ports of the PRAM controller is being used for flash overlay, then accesses
through that port, which would originate from the flash controller, will appear to have the
same latency as a flash access. The other port would be unaffected and have the latency
of a normal RAM access

Table continues on the next page...
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Table 2-44. PRAMC_PRCR1 field descriptions (continued)

Field Description
Use this register to select the AHB port arbitration mode.

00 Round Robin arbitration is selected.
01 Port p0 has priority over port p1.

10 Port p1 has priority over port p0.

11 Reserved.

24 P1_BO_DIS |Port p1 read burst optimization disable.

NOTE: The number of cycles taken for a RAM access can vary +1 clock cycle depending on the
RAM speed relative to the PRAMC controller clock frequency. If system RAM is running at
the same frequency as the PRAMC controller, a random initial access takes 2 clock
cycles. If system RAM is running at a slower frequency, a random initial access may take
3 clock cycles. Subsequent burst beats take either 1 or 2 cycles depending on RAM speed
relative to the PRAMC controller clock frequency.

0 64-bit WRP4 read bursts are optimized such that the controller returns a 2-1-1-1 response when
PRCR1[FT_DIS]=1

1 64-bit WRP4 read bursts are not optimized; the controller returns a 2-2-2-2 response when
PRCR1[FT_DIS]=1

25 P0_BO_DIS |Port p0 read burst optimization disable.

NOTE: The number of cycles taken for a RAM access can vary +1 clock cycle depending on the
RAM speed relative to the PRAMC controller clock frequency. If system RAM is running at
the same frequency as the PRAMC controller, a random initial access takes 2 clock
cycles. If system RAM is running at a slower frequency, a random initial access may take
3 clock cycles. Subsequent burst beats take either 1 or 2 cycles depending on RAM speed
relative to the PRAMC controller clock frequency.

0 64-bit WRP4 read bursts are optimized such that the controller returns a 2-1-1-1 response when
PRCR1[FT_DIS]=1

1 64-bit WRP4 read bursts are not optimized; the controller returns a 2-2-2-2 response when
PRCR1[FT_DIS]=1

26—-30 Reserved | This field is reserved.

This read-only field is reserved and always has the value 0.

31 Flow through disabled.
This field defines the AHB response on reads. The state of this field has no impact on the response
FT_DIS . S
latency on writes. This bit is cleared by hardware reset.

NOTE: Do not change the FT_DIS bit value while accessing system RAM. Relocate code
programming the FT_DIS bit to another memory area, e.g., local core memory.

0 RAM read data is passed directly to the system bus, incurring no additional latency

1 RAM read data is registered prior to returning on the system bus, incurring 1 extra cycle of
latency

2.19 Flash Memory Controller
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2.19.1 Platform Flash Configuration Register 3 (PFLASH_PFCR3)

Address: Oh base + 8h offset = 8h

Bit 0 1 2 3 4 5 6 7 8 '] 10 11 12 13 14 15

R 0 0 0 3 0 x
PO_WCFG 5 =

w < &
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 16 17 18 19 20 21 22 23 24 25 26 27 28 29 a0 31

R 0 0 0

Field Description
0-1 Port0 Way Configuration. This field controls the configuration of the line buffers for a given set acrosstwo
ways in the controller cache. The indexed set can be organized as a "pool" of available resources, or
PO_WCFG ) . . . ;
with a fixed partition between instruction and data buffers.
In all cases, when a buffer miss occurs, the flash page is assigned a location within the controller cache.
Within the indexed set, the way is selected using a least-recently-used replacement policy, and the entry
is then marked as most-recently-used for that set. If the flash access is for the next-sequential line
(prefetch), the buffer is not marked as most-recently-used until the given address produces a buffer hit.
This field is initialized by hardware reset.
00 Both buffers in an indexed set are available for any flash access, that is, there is no partitioning of the
buffers based on the access type.
01 Reserved
10 The buffers in an indexed set are partitioned into two groups with way 0 allocated for instruction
fetches and way 1 for data accesses.
11 Reserved
2-3 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
4-5 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
6-10 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
11 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
12-14 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.

Table continues on the next page...
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Field Description
15 BFEN Lock. This field controls access to the PFCR1[PO_BFEN] field, which enables or disables line
BFEN_LK read buffer hits and isare also used to invalidate the buffers.
0 The PFCR1[PO_BFEN] field is R/W.
1 PFCR1[PO_BFEN] field is Read-only.
16-19 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
20-30 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
31 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.

2.20 Embedded Flash Memory

2.20.1 UTest 0 register (C55FMC_UTO)

The User Test 0 (UTO) register provides a means to control UTest. UTest mode gives the
ability to perform test features on the flash memory. This register is only writable when
the flash memory is put into UTest mode by writing a passcode.
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Address: Oh base + 54h offset = 54h

Bit 0 1 2 a 4 5 B 7 | 8 9 10 i1 12 13 14 15

UTE |SBCE CPR | CPA | CPE

Reset 0O 0 0 0 0
Bit 16 17 29 30 H
R 0 0 0 AID
MRE | MRV AlS | AIE

MAIBP
AIBPE
AISUS

Reset 0 0 ] ] 0 0 0 0 0 0 0 0 0 0 0 1

Table 2-45. C55FMC_UTO field descriptions

Field Description
0 U-Test Enable. This status bit gives indication when U-Test is enabled. All bits in UTO,
UTE UMo, UM1, UM2, UM3, UM4, UM5, UM6, UM7, UM8 and UM9 are locked when this bit is

0. This bit is not writeable to a 1, but may be cleared. The reset value is 0. The method to
set this bit is to provide a password, and if the password matches, the UTE bit is set to
reflect the status of enabled, and is enabled until it is cleared by a register write. The UTE
password will only be accepted if PGM = 0 and ERS = 0 (program and erase are not
being requested). UTE can only be cleared if AID = 1, MRE and AIE = 0. While clearing
UTE, writes to set AIE or MRE will be ignored. For UTE, the password 0xF9F9_9999 must
be written to the UTO register.

0 All bits in the UTO, UMO, UM1, UM2, UM3, UM4, UM5, UM6, UM7, UM8 and UM9
registers are locked

1 Bits in the UT0, UMO, UM1, UM2, UM3, UM4, UM5, UM6, UM7, UM8 and UM9 registers
are unlocked

1 Single Bit Correction Enable. SBCE enables Single Bit Correction results to be observed
SBCE in SBC. ECC corrections that occur when SBCE is cleared will not be logged.
0 Single Bit Corrections observation is disabled.
1 Single Bit Correction observation is enabled.
2-12 This field is reserved.

Reserved This read-only field is reserved and always has the value 0.

13 Customer Programmable Read Voltage and Reference Detection. This bit is used to
CPR control the error generation for the Customer Programmable Detection area in the UTest
block. If this bit is set, and the Customer Programmable Detection location in UTest is

Table continues on the next page...
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Table 2-45. C55FMC_UTO field descriptions (continued)

Field

Description

read, a Read Voltage and Reference Error detection will be noted. This bit may not be set
while CPE and CPA are set. If CPE or CPA are high, this bit will be locked. If attempts are
made to write CPR, CPA or CPE simultaneously, none of them will be written.

0 Customer Programmable Read Voltage and Reference Detection Error is not enabled

1 Customer Programmable Read Voltage and Reference Detection Error is enabled

14
CPA

Customer Programmable Address Encode Detection. This bit is used to control the error
generation for the Customer Programmable Detection area in the UTest block. If this bit is
set, and the Customer Programmable Detection location in UTest is read, a Address
Encode Error detection will be noted. This bit may not be set while CPE and CPR are set.
If CPE or CPR are high, this bit will be locked. If attempts are made to write CPR, CPA or
CPE simultaneously, none of them will be written.

0 Customer Programmable Address Encode Detection Error is not enabled

1 Customer Programmable Address Encode Detection Error is enabled

15
CPE

Customer Programmable EDC after ECC Detection. This bit is used to control the error
generation for the Customer Programmable Detection area in the UTest block. If this bit is
set, and the Customer Programmable Detection location in UTest is read, a EDC after
ECC Error detection will be noted. This bit may not be set while CPR and CPA are set. If
CPR or CPA are high, this bit will be locked. If attempts are made o write CPR, CPA or
CPE simultaneously, none of them will be written.

0 Customer Programmable EDC after ECC Detection Error is not enabled

1 Customer Programmable EDC after ECC Detection Error is enabled

2-12

Reserved

This field is reserved.

This read-only field is reserved and always has the value 0.

22
NAIBP

Next Array Integrity Break Point. If AIBPE is set, NAIBP will be set once a single bit
correction (if enabled) or double bit detection is noted during the Array Integrity test.
NAIBP is not writable to 1, but may be cleared to 0. Clearing NAIBP to 0, will enable the
Array Integrity operation to be re-started after a breakpoint is encountered. If the Array
Integrity operation completes without encountering another correction or detection, AID
will be set with NAIBP remaining 0.

1 Array Integrity state machine is at a break point.

0 Array Integrity state machine is not currently at a break point.

23
AIBPE

Array Integrity Break Point Enable. If you want to enable breakpoints during an array
integrity test, AIBPE may be set. See NAIBP description for more information about array
integrity breakpoints.

1 Array Integrity breakpoints are enabled during Array Integrity Checks.

0 Array Integrity breakpoints are not enabled.

24

Reserved

This field is reserved.

This read-only field is reserved and always has the value 0.

25
AISUS

Array Integrity Suspend. AISUS enables a suspend of an Array Integrity Operation. Array
Integrity may be suspend by Setting AISUS, and resumed by clearing AISUS. AISUS is
writeable only when AID is low. AISUS is clearable only when AID is high. Attempting to
write AISUS and AIE on the same clock cycle will result in only AIE getting written.

1 Array integrity sequence is suspended.

0 Array integrity sequence not suspended.

Table continues on the next page...
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Table 2-45. C55FMC_UTO field descriptions (continued)

Field Description

26 Margin Read Enable. MRE combined with MRV enables user margin reads to be done.
MRE Normal user reads are not affected by MRE, although user reads while the margin read
operation is ongoing are not supported. MRE is not writable if AID is low, or if AISUS is
high, or if NAIBP is high.

1 Margin reads are enabled.

0 Margin reads are not enabled.

27 Margin Read Value. MRV selects the margin level that is being checked. Margin can be
MRV checked to an erased level (MRV=1) or to a programmed level (MRV=0). In order for this
value to be valid, MRE must also be set. MRV is not writable if AID is low, or if AISUS is
high, or if NAIBP is high.

1 One's margin reads are requested.

0 Zero's margin reads are requested.

28 This field is reserved.

Reserved This read-only field is reserved and always has the value 0.

29 Array Integrity Sequence. AIS determines the address sequence to be used during array
AlS integrity checks. The default sequence (AIS = 0) is meant to replicate sequences that
normal user code follows, and thoroughly checks the read propagation paths. This
sequence is proprietary. The alternative sequence (AIS = 1) is logically sequential.

It should be noted that the time to run a sequential sequence is shorter than the time to
run the proprietary sequence. AlS is not writeable if AIE is high.

NOTE: Only sequential addressing is supported for margin read checks.
1 Array integrity sequence is sequential.

0 Array integrity sequence is proprietary sequence.

30 Array Integrity Enable. AIE set to one starts the array integrity check done on all selected
blocks. The address sequence is determined by AlS, and the MISR (UMO through UM9)
AlE o S .
can be checked after the operation is complete, to determine if a correct signature has
been obtained. Once an array integrity operation is requested (AIE=1), it may be
terminated by clearing AIE if the operation has finished (AID = 1) or aborted by clearing
AIE if the operation is ongoing (AID = 0). AIE is not simultaneously writable to a 1 as UTE
is being cleared to a 0.

0 Array integrity checks are not enabled.

1 Array integrity checks are enabled.

31 Array Integrity Done. AID is cleared upon an array integrity check being enabled (to signify
AID the operation is ongoing). Once completed, AID is set to indicate that the array integrity
check is complete. At this time the MISR (UMR registers) can be checked. AID may also
assert if breakpoints are enabled (AIBPE is set), an abort is requested or a suspend is
requested. AID cannot be written, and is status only.

0 Array integrity check is ongoing.

1 Array integrity check is done.

2.20.2 Program suspend/resume
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The program sequence may be suspended to allow read access to the flash core. It is not
possible to erase during a program suspend, or to program during a program suspend.
These operations are prevented by register locking described in the Module
Configuration Register (MCR) section. Read-while-write operation may also be used to
read the array during a program sequence, providing the read is to a different partition.

A program suspend can be initiated by changing the value of the MCR[PSUS] bit from a
0 to a 1. MCR[PSUS] can be set high at any time when MCR[PGM] and MCR[EHV] are
high. A 0 to 1 transition of MCR[PSUS] causes the embedded flash memory to start the
sequence to enter program suspend, which is a read state. MCR[DONE] must become a
logic level 1 before the embedded flash memory is suspended. At this time flash core
reads may be attempted. Once suspended, the flash core may only be read. During
suspend, all reads to flash core locations targeted for program, and blocks targeted for
erase, return indeterminate data.

The program sequence is resumed by writing a logic 0 to MCR[PSUS]. MCR[EHV] must
be set to a 1 before clearing MCR[PSUS] to resume operation. When the operation
resumes, the embedded flash memory continues the program sequence from one of a set
of predefined points. This may extend the time required for the program operation.

NOTE
Repeated suspends at a high frequency may result in the
operation not completing normally. Although suspend
frequency is not limited, enabling at least 20 ps between
suspend resume and future suspend requests improve the
opportunity for the flash to complete the operation successfully.

2.20.3 Array integrity self check

The Array Integrity (Al) operation is a flash-specific self-test feature in which a MISR
signature value is generated from data read from selected flash blocks. After the
operation is complete, customer code compares the resulting MISR signature to the
expected value to determine if an incorrect read or ECC detection occurred.

Array integrity operations are fully contained within the flash module. Results of Array
integrity operations are not reported beyond the boundary of the flash module.

During array integrity test, user mode array reads are ignored to ensure the array integrity
operation is not corrupted. User mode array reads may be executed if suspended or at a
breakpoint.
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Al read operations are executed using a predefined address sequence selected via the
UTO[AIS] register field value. The data to be read is customer-specific, e.g., user
program code that has been programmed into the flash memory. Any random or
nonrandom code 1s valid. The expected MISR signature is calculated based on the
specific data to be read.

Note that array integrity MISR signature calculations are performed after ECC detection
and correction so correctable ECC events do not cause the MISR signature to deviate
from the expected value.

Array integrity processing requires the flash memory controller's
PFLASH_PFCRI1[RWSC] and PFLASH_PFCRI1[APC] register fields to be set to values
that are valid for the system frequency being used. Only the valid/recommended RWSC
and APC values for a given frequency, as stated in the device data sheet, are supported.

The Array integrity check consists of the following sequence:

1. Enable UTest mode by setting the UTO[UTE] bit to 1.

2. Select one or more blocks for an array integrity check by writing 1's to the
appropriate bits in the SELO — SEL3 registers. Blocks selected for Al test do not need
to be unlocked.

Flash blocks that have not been selected are still read as part of the array integrity
sequence to enable full transition coverage. Reads on unselected blocks are not
captured in the MISR. Selecting fewer blocks may not result in a faster array
integrity execution time, depending on the combinations of blocks selected and the
sequence.

NOTE
It is not possible to do array integrity operations on the
UTest NVM block.

3. If desired, set the UTO[AIS] bit to 1 for sequential addressing only.

For normal integrity checks of the flash memory, sequential addressing is
recommended. If it is required to more fully check the read path (in a diagnostic
mode), it is recommended that UTO[AIS] be left at 0, to use the address sequence
that checks the read path more fully, and examine read transitions. This sequence
takes more time.

Seed the MISR registers (UM0O — UMD9) with desired values.

If breakpoints are desired, set UTO[AIBPE] to 1, and ensure that MCR[EER] and
MCR[SBC] are cleared. If it is desired to break on single-bit correction, the
UTO[SBCE] must be set.

6. Initiate Al by setting the UTO[AIE] bit to 1.

i
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The array integrity operation may be aborted prior to UTO[AID] going high. This
may be done by clearing the UTO[AIE] bit and continuing to the next step. It should
be noted that in the event of an aborted array integrity check the MISR registers
contain a signature for the portion of the operation that was completed prior to the
abort, and are not deterministic. Prior to doing another array integrity operation, the
UMO - UMD registers may need to be initialized to the desired seed value by doing
register writes.

The array integrity operation may be suspended prior to UTO[AID] going high.
UTO[AISUS] may be set to request an array integrity suspend. After the
UTO[AISUS] bit is set, the user should wait for UTO[AID] bit to go high, which
indicates the flash has entered the suspend state, and normal reads to the flash may be
done. After the UTO[AID] bit goes high, the UTO[AISUS] bit may be cleared to
resume the array integrity sequence.

7. Wait until the UTO[AID] bit goes high, indicating that array integrity test is
complete.

8. If breakpoints are enabled, check the UTO[NAIBP] bit. If set to 1, the MCR[EER],
MCR[SBC], and ADDR registers may be checked to determine the cause of the
break and the address of the break. Prior to resuming the operation, clear the
MCR[SBC] or MCR[EER] bits, then resume the operation by clearing the
UTO[NAIBP] bit. Continue to wait until the UTO[AID] bit goes high. If breakpoints
are not enabled, or if the UTO[NAIBP] bit is low when the UTO[AID] bit goes high,
the operation is complete. Continue to the next step.

9. Read values in the MISR registers (UM0O — UM9) to ensure correct signature.

NOTE
Array integrity reads may be done to unselected (or non-
present) locations. Reads done to these locations do not
update the MISR, and do not update the MCR[EER] and
MCR[SBC] error bits.

10. Write a logic O to the UTO[AIE] bit to complete array integrity test.

2.20.4 User margin read

User Margin Read is a flash-specific self-test feature that enables reads to be done at a
Program margin or Erase margin level.

Margin reads are performed with an internal read reference voltage that has been
adjusted, i.e., "margined" toward the threshold voltage being checked. The read reference
voltage is either margined toward a 0 (programmed bit) or margined towards a 1 (erased
bit), depending on the margin read operation selected.
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User margin read is done using the array integrity interface, and has all the associated
features of the array integrity interface (MISR and Breakpoints). User margin read is a
self-timed event, and is independent of system clocks or wait states selected.

Margin read operations are fully contained within the flash module. Results of margin
read operations are not reported beyond the boundary of the flash module.

During margin read operations, user mode array reads are ignored to ensure the operation
1s not corrupted. User mode array reads may be executed if suspended or at a breakpoint.

ECC corrections and detections are noted during the user margin read test. Note that
margin read MISR signature calculations are performed after ECC detection and
correction so correctable ECC events do not cause the MISR signature to deviate from
the expected value.

The data to be read is customer-specific, e.g., user program code that has been
programmed into the flash memory. Any random or non-random code is valid. The
expected MISR signature is calculated based on the specific data to be read. After the
operation is completed the margin read results can be checked by reading the MCR[EER]
and MCR[SBC] bits to determine if zero, one, or two bits are being detected by the
margin read, and comparing the generated MISR signature to the expected value.

The use model for margin read is in the event of a user-detected single bit correction
(through user reads). A margin read may be done to check for a possible second bit
falling within the selected margin levels.

The procedure for doing margin reads is:

1. Enable UTest mode by setting the UTO[UTE] bit to 1.

2. Select one or more blocks for margin read check by writing 1's to the appropriate bits
in SELO — SEL3 registers. Blocks selected for margin read do not need to be
unlocked.

Flash blocks that have not been selected are still read as part of the margin read
sequence to enable full transition coverage. Reads on unselected blocks are not
captured in the MISR. Selecting fewer blocks does not result in a faster margin read
execution time.

NOTE
It is not possible to do margin read operations on the UTest
NVM block.

3. Set the UTO[AIS] bit to 1 for sequential addressing only.
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NOTE

Only sequential addressing is supported for margin read
checks.

4. Seed the MISR registers (UMO — UM9) with desired values.

If breakpoints are desired, set UTO[AIBPE] to 1, and ensure that MCR[EER] and
MCR[SBC] are cleared. If it is desired to break on single-bit correction, the
UTO[SBCE] bit must be set to 1.

6. Initiate margin read by setting the UTO[MRE] bit to 1.

Select either one's margin or zero's margin by setting the UTO[MRV] bit to the
appropriate value.

8. Set the UTO[AIE] bit.

hd

~

During margin read operations, with UTO[AID] low, it is not recommended to
attempt write operations to the MCR[SBC] and MCR[EER] bits. It is recommended
that these bits only be written during suspend, breakpoints, or at completion of the
Margin Read operation.

9. Wait until the UTO[AID] bit goes high, indicating that margin read test is complete.

If breakpoints were enabled or a suspend was requested during margin read, the
operation may be at a breakpoint or a suspend state. See Step 8 in section Array
integrity self check for more information.

10. Read values in the MISR registers (UMO — UMD9) to ensure correct signature.
NOTE

Margin reads may be done to unselected (or non-present)

locations. Reads done to these locations do not update the
MISR, and do not update the MCR[EER] and MCR[SBC]
error bits.

11. Write a logic 0 to the UTO[AIE] bit.

2.21 ADC Configuration

2.21.1 Overview
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There are four Analog to Digital Converter (ADC) modules located on the MPC5744P
microcontroller. Each ADC consists of 16 channels. The particular ADC set has been
chosen with 12-bit Successive Approximation Register (SAR) architecture to allow for
precision conversion and sampling in less than 1 us compounded.

To allow temperature readings while running your application, ADCO has one channel
for temperature sensor TSENSO, and ADC1 has one channel for temperature sensor
TSENSI. In addition, all four ADCs have watchdog functionality that compares ADC
results against predefined levels before results are stored in the appropriate ADC result
location.

The ADCs operate on two different modes: Regular mode and Motor Control mode.

Regular mode features:

* Register based interface with the CPU: one result register per channel

* ADC state machine managing three request flows: regular command, hardware
injected command, software injected command

* Selectable priority between software and hardware injected commands

* 16 analog watchdogs comparing ADC results against predefined levels (low, high,
range)

* DMA compatible interface

Motor Control mode features:
* Triggered mode only
 Four independent result queues (1x16 entries, 2x8 entries, 1x4 entries)
» Result alignment circuitry (left justified, right justified)
 32-bit read mode that allows channel ID on one of the 16-bit parts
* DMA compatible interfaces

Integrated with the four ADCs are two Cross Triggering Units (CTUs). Each CTU allows
automatic generation of ADC conversion requests on user-selected conditions with
minimal CPU intervention. These conversion requests, which occur in what is called
CTU Control mode, take place during the PWM period for dynamic configuration.

NOTE
CALBISTREG/OFSGNUSR retains value after short and long
functional resets except the external long functional reset event.

2.21.2 CTR Reset value
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The table below shows the CTR reset value.
Table 2-46. CTR Reset value

CTR ADC Reset value for IN65H Reset value for IN15P
CTRO ADCO-3 0x16 0x14
CTR1 ADCO-2 0X16 0X14
CTR1 ADC3 0X00

2.21.3 Block diagram

The diagram below shows the four different ADCs and their interaction with the other
modules on the device. The appropriate pin muxing is also highlighted in the diagram and
is described in ADC pin muxing.

NOTE
All four ADCs have only two possible ADC supplies: ADCO
and ADCI1. These two supplies must be enabled to use the ADC
functionality.

NOTE
CALBISTREG and OFSGNUSR retains value after all long
functional resets except the one cause by external reset event, It
also retains value after short functional resets.
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2.21.4 CTU interface

Each ADC is controlled by the CTU (in CTU Control Mode). In this mode, the CTU can
control each ADC by sending an ADC command. During the CTU Control Mode, the
CPU is able to write in the ADC registers but it can not start a new conversion. For the
MPC5744P device the CTUO is the controller for ADCO and ADC1 while the CTU1

controls the ADC2 and ADC3 modules.

NOTE
The CTU MOTC_CLK must be two times of ADC_CLK or

equal to ADC_CLK.

2.22 Analog-to-Digital Converter
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2.22.1 Main Status register (ADC_MSR)

Address: Oh base + 4h offset = 4h

Bit ] 1 2 3 4 5 B 7 a 9 10 11 12 13 14 15
ml =
E = = = = o
o 1o s fas & |-=_c
rR| @ 0 = 0 = 0 = 0 B
2 % 2 m P
= =

o w o

[V}

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 16 17 18 19 20 21 22 23 | 24 25 26 a7 28 29 30 H

R CHADDR 0 ] ADCSTATUS

ACKO

Reset O 0 0 0 0 0 0 a 0 0 0 0 0 a 0 1

Table 2-47. ADC_MSR field descriptions

Filed Description

0 This bit indicates the ADC calibration status.
CALIBRTD This bit gets updated after running the High Accuracy Calibration mode.

0 Uncalibrated or calibration unsuccessful

Table continues on the next page...
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Table 2-47. ADC_MSR field descriptions (continued)

Filed Description
1 Calibration was run and it was successful
1-6 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
7 This status bit is used to signal that a Normal conversion is ongoing.
NSTART
8 This status bit is used to signal that an Injected conversion has been aborted
JABORT by CTU. That bit is reset when a new injected conversion starts.
9-10 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
11 This status bit is used to signal that an Injected conversion is ongoing.
JSTART
12 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
13 This status bit signals that self test conversion is ongoing.
SELF_TEST_S
14 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
15 This status bit is used to signal that a CTU conversion is ongoing.
CTUSTART |This bit is set when a CTU trigger pulse is received and the CTU conversion

starts.When Control Mode is enabled this bit is reset when the CTU is
disabled (CTUEN set to 0).

16-22 CHADDR

Channel under measure address.

MSR[CHADDR] is only valid when the SARADC is in the sample phase of the
conversion (MSR[ADCSTATUS] = 100b)

Status bits are used to signal which channel is under measure.

23-25 This field is reserved.

Reserved This read-only field is reserved and always has the value 0.

26 Auto clock off enable.

ACKO This status bit is used to signal if the Auto clock off feature is on.
27-28 This field is reserved.

Reserved This read-only field is reserved and always has the value 0.
29-31 Status of the ADC.

ADCSTATUS

000 Idle

001 Power Down

100 Sample 110 Conversion

010 Wait state (waiting to start conversion [external trigger])

011 Busy in Calibration
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2.22.2 Presampling Control Register (ADC_PSCR)

Address: Oh base + 80h offset = 80h

Bit 0 1 2 3 4 5 6 7 | 8 9 10 11 12 13 14 15

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 16 17 18 19 20 21 22 23 | 24 25 26 27 28 29 30 31

R 0 %
Reserved PREVALA1 PREVALO §

w any

o

Reset 0O 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Table 2-48. ADC_MSR field descriptions

Filed Description
0-24 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
25-26 This field is reserved.
Reserved
27-28 Internal voltage selection for Presampling.
PREVALA1 These two bits select analog input voltage for presampling from the available internal

voltages using internal extended channels (TSENS).

Refer to Presampling channel enable.

29-30 Internal voltage selection for Presampling.

PREVALO These two bits select analog input voltage for presampling from the available four internal
voltages for Internal precision channels (Channel 0 to 31).

Refer to Presampling channel enable.

31 Convert Presampled value

PRECONV If bit PRECONV is set, presampling is followed by the conversion. Sampling will be
bypassed and conversion of presampled data will be done. This bit has no effect on
conversion of a channel when presampling on that channel is disabled (for examplei.e
PSRx[PRESy] = 0, where x = register index and y = channel number).

2.22.3 Calibration, BIST Control and status Register
(ADC_CALBISTREG)

MPC5744P Reference Manual Addendum, Rev. 2, 10/2017
NXP Semiconductors 167




Analog-to-Digital Converter

Address: Oh base + 3A0h offset = 3A0h

NOTE
The register value during the resets depends on the module
integration. Check the ADC Configuration chapter for it.

Bt 0 1 2 3 4 5 7 8 g 10 11 12 13 14 15
R
OPMODE TSAMP Reserved
w
Heset 1 1 0 0 ] ] 0 1 1 ] 1 1 1
Bt 18 17 18 19 20 21 23 24 25 2a 27 28 29 30 31
> =
2 z
R 0
|
"_I o Lo E =
3! 2 2 & Ly .
@ Reserved g | MAR_SMPL | =
8 o = 9
o (ol < e
w

Reset 0O 0

Table 2-49. ADC_CALBISTREG

Field

Description

25-26 NR_SMPL

accuracy.
00 16 samples

01 32 samples

10 128 samples
11 512 samples

Number of Samples for averaging.

NOTE: The sample setting is providing a trade-off between calibration time and accuracy.
For best accuracy 512 samples are recommended. The 16 sample setting shall only
be used for applications which require very fast calibration time at the expense of
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2.22.4 Offset and Gain User Register (ADC_OFSGNUSR)

This register contains the user configured offset and Gain values used by ADC for data
processing and have all the bits valid (MSB through LSB). OFFSET and Gain Calibration
values can be either positive or negative, so they need to be in 2's complement format
with MSB as sign bit.

Address: Oh base + 3AEBh offset = 3A8h

B 0 1 23456?8g1CII112131415|161?18192{}2122232425262?2929%31

; 0 GAIN_USER 0 OFFSET USER
Rest0 0 0 0 0 0 0 0 O O 0 0 0 O O O|O O OOGOTG OO O OTOTOTOT O O OLO.DO

Table 2-50. ADC_MSR field descriptions

Filed Description
0-5 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
6-15 Gain User (2's complement format)
GAIN_USER
1623 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
9-10 This field is reserved.
Reserved
24-31 Offset User (2's complement format)

OFFSET_USER

2.22.5 Crosstriggering Unit interface

The Crosstriggering Unit (CTU) interface enhances the injected conversion capability of
the ADC. The CTU contains multiple event inputs that can be used to select the channels
to be converted from the appropriate event configuration register. The CTU/ADC
interface is shown in the figure below. The CTU generates a trigger and a channel
number to be converted. A single channel is converted for each request. After performing
the conversion, the ADC returns the result.

The conversion result is also saved in the corresponding data register and it is compared
with watchdog thresholds if requested. DMA and interrupt feature of ADC can also be
used during CTU conversion.
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CTU_ADC_TRG
»

CTU_ADC_CH >

ADC

ADC_CTU_NXT_CMD Digital
CTu < Interface

ADC_CTU_FIFO_PUSH

< ADC_CTU_FIFO_DATA

Figure 2-21. ADC Crosstriggering Unit

The CTU interface has one mode of operation, Control.

The CTU interface is enabled by programming the MCR[CTUEN] bit.

2.22.6 DMA functionality

Conversion data of any channel can be transferred from register to system memory via
Direct Memory Access (DMA). The DMA transfers can be enabled by setting
ADC_DMAE[DMAEN]. Once enabled, the on chip DMA controller can get DMA
requests after the conversion of every channel by setting the respective masking bit in the
DMAR~ registers. The DM A masking registers must be programmed before starting any
conversion.

The DMA request to DMA controller can be cleared at different times in two modes:

MODE-1: Clearing of DMA request on Acknowledgement from DMA controller
(ADC_DMAE [DCLR] =0)

MODE-2: Clearing of DMA request on Read to data registers (ADC_DMAE
[DCLR] =1)

The figures below shows DMA operation in two modes (cycle counts are typical values).
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Clearing of DMA. Request on ACK

clock [T

DMA Request 4 g

DMA Acknowledge

DMA Data Read— .

I ]
™ | i i —
| n i ! f !
| |

12 cycles 6 cycles
Figure 2-22. DMA operation MODE — 1 (DMAE [DCLR] = 0)

Clearing of DMA Request
on Read to data register

clock [ [ LML

DMA Request o<

= '/-'

DMA Acknowledge

DMA Data Read— LN
| -~

¥
ko

One cycle fixed delay
Figure 2-23. DMA operation MODE — 2 (DMAE [DCLR] = 1)

2.23 Motor Control Pulse Width Modulator Module
(FlexPWM)
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2.23.1 PWM submodule

—| PWM on
Internal, PWMOT1 PWMX[n]
g)r(temal' Init value p°a > prothggon >
aux clock Initialize R
— > Prescaler
J Aux clock PWM off |—
(submodule 0 only) LDOK
Gompare 0 Mid-cycle
value -
> 16-bit reload Ll Master roload
4444 »-| comparator > Reload (submodule 0 on Y);
16-bit »| logic
counter
\C/;:;)Iumepare 1 Module Master sync
A > 16-bit counter value (submodule 0 only)
¢ comparator >
Preload
>| Pin PWMXIn]
Compare 2 mux
vave | oI 1eubi Y
Master +—>| comparator | PWM on >
syne S JPWM23 | § =
Gounter Init value D°Q > £ &
EXT_SYNC pmux Compare 3 Initialize R §¢2 § Fault | PWMA[n]
value - S @ [ protection >
—>»  16-bit | PWM off £ T
—> ¢—>»| comparator 0 8 ~
Compare 4 Dead
value - time Output
—>»  16-bit put | PWMBIn]
+—>» comparator |PWM on | generator x| overndle —.
PWM45 contro
Init value DSQ > Mux
select
Master Compare 5 Initialize R logic
reload | value obit |
~"| Register : § PWM off
roload — comparator . FAULT[n]
mux o —> Output triggers
r T—» Register reloads =3 Interrupts

Figure 2-24. PWM submodule block diagram

2.23.2 Submodule n Output Trigger Control Register
(FlexPWM_SUBO_TCTRL)
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Access:

 Supervisor read/write
 User read/write

Address: Oh base + 20h offset + (80d x i), where i=0d to 3d
Bit
Read
Write
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10 i1 12 13 14 15

OUT_TRIG_EN

Table 2-51. FlexPWM_SUBN_TCTRL field descriptions

Field Description

0-9 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.

10-15 Output Trigger Enables These bits enable the generation of OUT_TRIG_EVEN and
OUT_TRIG_EN |OUT_TRIG_ODD outputs based on the counter value matching the value in one or
more of the SUBn_VALXx registers. VALO, VAL2, and VAL4 are used to generate
OUT_TRIG_EVEN and VALT1, VAL3, and VALS5 are used to generate
OUT_TRIG_ODD. The OUT_TRIGx signals are only asserted as long as the counter
value matches the VALXx value, therefore up to six triggers can be generated (three
each on OUT_TRIG_EVEN and OUT_TRIG_ODD) per PWM cycle per submodule.

OUT_TRIG_EN | Value register
bit
0 SUB n _VALO
1 SUB n _VAL1
2 SUB n _VAL2
3 SUB n _VAL3
4 SUB n _VAL4
5 SUB - n _VAL5

0 OUT_TRIGx will not set when the counter value matches the VALx value.

1 OUT_TRIGx will set when the counter value matches the VALXx value.
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2.24 Cross-Triggering Unit (CTU)

2.24.1 Block diagram

2.24.2

System Clock
'
Prescaler
Y v
PWM REL . CTU_ADC_TRG Q.
PWM_ODD _x > CTU_ADC_CH_0__
> > __ | ADC_CTU_NXT_CMD_0
g Trigger g | Abc_cTu_FIFo_PusH_o
PWM_EVEN.x | | Generator > Scheduler ~cTu_Apc TRG. 1
>|  Subunit Subunit CTU_ADC_GH_1
- | apc_cTu_NxT_CMmD_1
RPWM _x > ~ |apc_cTu_FIFo_PUsH_1
ETMERLNT | ETIMER_TRG1 __
ETIMER_IN2 ; ETIMER_TRGz;
EXT_IN MRS

\i
Y

Figure 2-25. CTU block diagram

Interaction with other peripherals

EXT_TRIGGER _

The following figure shows an example of how the CTU interacts with on chip
peripherals.
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Figure 2-26. CTU application example: interaction with other peripherals

NOTE
For the specific manner in which the CTU interacts with other
peripherals on your particular device, see the device
configuration details.

2.24.3 Scheduler subunit (SU)

The following figure shows the block diagram of the Scheduler subunit. The SU trigger
event outputs are:

1. ADC command or ADC stream of commands
2. eTimer] pulse
3. eTimer?2 pulse

4. External trigger pulse
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CTU Clock
Prescaler
(1,234 y CTU_ADC_TRG_p _
> CTU_ADC_CH_(Q _
(ghared with ADC Commend ADC_CTUNXT|CMD.O
) Generator <
CTU_ADC_TRG] 1
Subunit Clock CTU_ADC_CH_ _
ADC Commands List Registers ADC_CTU_NXT|CMD_1
(double-buffered) )
Trigger0to7 Thgoer A | Reay ~_ |ADC_CTU_FIFO_DATA 0
Lo ! | st | 7FOS | _ |ADC_CTU_FIFO_DATA 1
ADC Commands List Control Clock
Registers (double-buffered) Y
< 71 Trigger ETIMER_TRG1
Ready Generator g
> Trigger -
Subunit Clock —— | Halgc%er <] T2 Trigger ET'MERJF‘g
MRS Ready | Generator
I . _
<~ €T3 Trigger ETIMER_TRG3
Trigger Handler Control Register ﬁeady Generator -
(double-buffered)
> T4 Trigger ETIMER_TRG4
ﬁeady Generator >
> > Ext. Trigger EXT_TRG o
Ready | Generator =

Figure 2-27. Scheduler subunit

The SU receives 8 trigger signals from the Trigger Generator subunit, TGS, and starts a
command list to the selected ADC or generates the trigger event outputs. This module has
the same functionality in both TGS modes: triggered and sequential. Each of the 4 SU
outputs can be linked to any of the 8 trigger events from TGS. This is implemented by the
Trigger Handler block. Each trigger event can be linked to one or more SU outputs.

If two events are linked at the same time to the same output (either ADC commands or
output triggers) an error is generated and flagged in the EFR register's TnOE bits. In this
case, only the trigger with the lowest index is used. For example, if trigger 0 and trigger 1
are linked to the same ADC output and they occur at the same time, an error is generated
and the ADC command corresponding to trigger O is generated.

When a trigger is linked to an ADC, an associated ADC stream of commands is
generated. The ADC Commands List Control Register CLCR1/2 defines the list entry
point that is the first command to be executed. Subsequent list pointers are generated in
an incremental way as the commands in the list are executed. When a trigger is linked to
an eTimer or an EXT_TRG shown in the above figure, an event is generated on the

corresponding output. The external trigger output has two modes of operation configured
by TGSCR register bit ET_M:

* Pulse mode: a pulse with one system clock width is generated at the output pin

* Toggle mode: the output pin toggles its state as a result of each trigger event
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An ON-Time and Guard-Time are defined for both Pulse and Toggle modes. The COTR
register, Control On-Time Register, defines the (ON-Time + Guard-Time) duration. After
a trigger has occurred a new trigger will be generated only after (ON-time + Guard-
Time). The COTR register only applies to external triggers; it does not affect ADC
commands.

2.24.4 TGS in triggered mode
Figure 2-28 shows the TGS configuration in Triggered mode.

CTU Clock
TGS Counter Compare Register TGS Counter Comparator

PWM_REL ‘ [ I | ]
PWM_ODD_x : TGS Counter STOP Signal

> = L—»[ ]

> 2o Prescaler (1,2, 3, 4)
PWM_EVEN_x e g (shared with SU) TGS Counter

» 25 | software

> 3 3 | controlled 1 | |

> 2 S | MRS TGS Counter Reload Register Y

P Q
RPWM_x |88 o

> 8 r

<l <
ETIMER_IN1 _ 32 OR >
ETIMER_IN2 | o -
EXT_IN . Triggers Compare Registers =

- (double-buffered) Comparators

[ I ] ’
Input Selection Master Reload Signal (MRS) -
32-bit Register

Figure 2-28. Trigger Generator subunit in triggered mode

Note

The CTU clock should be connected to the same clock source
used by the CTU inputs clock. In Figure 2-28 these inputs are
from the PWM generator, eTimers, and EXT_IN.

The TGS has 16 input signals selected from the input selection register (TGSISR). The
available selections are:

* Inactive, no selection
» Rising edge

* Falling edge

* Both edges
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Up to 32 input events corresponding to 16 input signals are selected through the TGSISR

register and OR-ed in order to generate the Master Reload Signal (MRS), which defines a
control cycle.

The MRS can also be generated by software. The software operation is done by writing to
the MRS_SG bit in the CTU Control Register. The MRS_SG bit is self cleared; thus, it
reads always as 0. The MRS is used to re-load the TGS Counter Register with the values
from the double-buffered TGSCRR register. The MRS is also used to re-load all double-
buffered registers, such as the trigger compare registers, TGSCR and TGSCRR, with the
corresponding buffered values.

The triggers list registers consist of 8 compare registers (TOCR through T7CR). Each
register is associated with a comparator, where a match generates an output trigger. On
the occurrence of a re-load triggered by MRS, the comparison for trigger events
generation starts from the first cycle of counting. However, the comparison with the TGS
Counter Compare Register (TGSCCR) is always disabled during one TGS clock cycle
and then re-enabled. A match between TGSCCR and the TGS counter stops the TGS
counter. Therefore, this one cycle disable allows the user to configure the TGSCCR and
TGSCRR with the same value.

The prescaler for TGS and SU is defined by the PRES bits in the TGS Control Register
and divides the CTU clock. The available selections for the prescaler values are 1, 2, 3,
and 4.

Figure 2-29 shows a timing diagram for the TGS operation in triggered mode. The MRS
and the trigger event occurrences are indicated along with the delay relative to the MRS
occurrence.

MRS control cycle MRS
GS counter TR
! trigger T1 trigger T3
I trigger TO, trigger T2 :
stop ___; ______ .:____E __________ S e L
TGSCC PLUACNUE | :
| _Delay Ty ! | ; :
o ! | Delay To — !
: : : : ': Delay T3 :
pre-load f--1---- R R t------ Z— :
TGCCRR * ¢ ¢
-

time

Figure 2-29. Example timing diagram for TGS in triggered mode
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2.24.5 TGS in sequential mode
Figure 2-30 shows the blocks and signals related to the TGS in sequential mode.

In sequential mode only one of the 32 input signals is selected by the 5-bit MRS_SM
(master reload selection). The selected signal re-loads the trigger list and resets the 3-bit
ES counter which selects the trigger event. Sequences of up to eight trigger events are
generated in one control cycle.

The 32 input events corresponding to 16 input signals with 2 edges detection per signal
are individually enabled through the register TGSISR and OR-ed in order to generate the
event signal ES. The ES signal is used to re-load the TGS counter register and to
increment the 3-bit ES counter.

CTU Clock
TGS Counter Compare Register TGS Counter Comparator

PWM_REL _ | L I | ]|
PWM_ODD_x _ TGS Counter STOP Signal T

> = —» 1>

> 25 Prescaler (1,2, 3, 4) A
PWM_EVEN x % g » (shared with SU) TGS Counter

> =2 Event Signa-ES _

> 33 OR > I ]

; g i TGS Counter Reload Register Y

0

RPWM_x > é g | software controlled | >

> 35| MRS T >

< | g = . >
ETIMERLINT | L 5,_%% ] Mux >

= o > - >
ETIMER_IN2 | w» 5 F 1 >
EXT_IN o Triggers Compare Registers

> <> B (double-buffered) Comparators

+ A A

[ I ] Clock (ES) _

Input Selection - '—_liw

32-bit Register Feest (MRS) A

Master Reload Signal (MRS) o
1
Master Reload Selection
(5 bitsin TGS Control Register)

Figure 2-30. TGS in sequential mode

Figure 2-31 is a timing diagram for TGS in sequential mode showing the MRS and ES.
The trigger events are indicated with the delay with respect to the ES. Note that initially
ES and MRS are aligned. The TGS counter is re-loaded on each ES and starts counting
up until the next ES or until it matches the value in TGSCCR register and stops.
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TGS counter A

stop 4----
TGSCCH

pre-load |
TGSCRR

Figure 2-31. Example timing diagram for TGS in sequential mode

2.24.6 Trigger Handler Control Register 1 (CTU_THCR1)

The THCRI1 register is double buffered. The update from the corresponding buffer
register is controlled by the MRS signal. The THCR1 and THCR?2 registers are together
organized into 8 groups of 7 enable bits. Each group is associated with one trigger from
the Trigger subunit. Each group of enable bits has 7 enables corresponding to a master
trigger enable, External Trigger output enable, 4 eTimer outputs, and the ADC command
list enable, respectively. If the master trigger enable Tn_E is cleared, the trigger is

disabled and the other trigger enable bits in the group have no effect.
Address: Oh base + 24h offset = 24h

Bit 0 1 2 3 4 5 6 7 | 8 3 10 1 12 13 14 15

R 0 H 0 I-IOJ
T3_ | T3_ | T3_ | T3_ | Ta_ fa T2 E T2_ [ T2_ | T2_ | T2_ | T2_ ]

ETE | TAE | T3E | T2E | THE ":| - ETE | T4E | T3E | T2E | THE “‘,

W (3] ]

~ -

Resat 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 16 17 18 19 20 21 22 23 | 24 25 26 o7 28 29 30 31

R| 0O g 0 LIOJ

E Ti_ | TA_ | T1_ | Ti_ | T1_ o T0 E TO_ [ TO_ | TO_ | TO_ | TO_ O

- ETE | T4E | T3E | T2E | THiE {| - ETE | T4E | T3E | T2E | THE “,

r =

Resat 0 0 D 0 0 0 0 0 0 0 0 0 0 0 0 0

Table 2-52. CTU_THCR1 field descriptions

Field Description

0 This field is reserved.

Table continues on the next page...
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Table 2-52. CTU_THCRI1 field descriptions (continued)

Reserved This read-only field is reserved and always has the value 0.
1 Trigger 3 Enable.
T3_E 0 Disabled

1 Enabled
2 Trigger 3 External Trigger output Enable.
T3_ETE 0 Disabled

1 Enabled
3 Trigger 3 ETIMER_TRG4 output Enable.
T3_T4E 0 Disabled

1 Enabled
4 Trigger 3 ETIMER_TRGS3 output Enable.
T3_T3E

0 Disabled

1 Enabled
5 Trigger 3 ETIMER_TRG2 output Enable.
T3_T2E 0 Disabled

1 Enabled
6 Trigger 3 ETIMER_TRG1 output Enable.
T3_T1E 0 Disabled

1 Enabled
7 Trigger 3 ADC command output Enable.
T3_ADCE 0 Disabled

1 Enabled
8 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
9 Trigger 2 Enable.
T2_E 0 Disabled

1 Enabled
10 Trigger 2 External Trigger output Enable.
T2_ETE 0 Disabled

1 Enabled
11 Trigger 2 ETIMER_TRG#4 output Enable.
T2_T4E 0 Disabled

1 Enabled
12 Trigger 2 ETIMER_TRGS3 output Enable.
T2_T3E 0 Disabled

1 Enabled
13 Trigger 2 ETIMER_TRG2 output Enable.
T2_T2E 0 Disabled

Table continues on the next page...
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Table 2-52. CTU_THCRI1 field descriptions (continued)

1 Enabled
14 Trigger 2 ETIMER_TRG1 output Enable.
T2_T1E 0 Disabled

1 Enabled
15 Trigger 2 ADC command output Enable.
T2_ADCE 0 Disabled

1 Enabled
16 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
17 Trigger 1 Enable.
T1_E

0 Disabled

1 Enabled
18 Trigger 1 External Trigger output Enable.
T1_ETE 0 Disabled

1 Enabled
19 Trigger 1 ETIMER_TRG#4 output Enable.
T1_T4E 0 Disabled

1 Enabled
20 Trigger 1 ETIMER_TRGS output Enable.
T1_T3E 0 Disabled

1 Enabled
21 Trigger 1 ETIMER_TRG2 output Enable.
T1_T2E 0 Disabled

1 Enabled
22 Trigger 1 ETIMER_TRG1 output Enable.
T1_T1E 0 Disabled

1 Enabled
23 Trigger 1 ADC command output Enable.
T1_ADCE 0 Disabled

1 Enabled
24 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
25 Trigger O Enable.
TO_E 0 Disabled

1 Enabled
26 Trigger O External Trigger output Enable.
TO_ETE 0 Disabled

1 Enabled

Table continues on the next page...
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Table 2-52. CTU_THCRI1 field descriptions (continued)

27 Trigger 0 ETIMER_TRG#4 output Enable.
TO_T4E 0 Disabled

1 Enabled
28 Trigger 0 ETIMER_TRGS3 output Enable.
TO_T3E 0 Disabled

1 Enabled
29 Trigger 0 ETIMER_TRG2 output Enable.
TO_T2E 0 Disabled

1 Enabled
30 Trigger 0 ETIMER_TRG1 output Enable.
TO_T1E 0 Disabled

1 Enabled
31 Trigger 0 ADC command output Enable.
TO_ADCE 0 Disabled

1 Enabled

2.24.7 Trigger Handler Control Register 2 (CTU_THCR2

The THCR2 register is double buffered. The update from the corresponding buffer
register is controlled by the MRS signal. The THCR1 and THCR?2 registers are together
organized into 8 groups of 7 enable bits. Each group is associated with one trigger from
the Trigger subunit. Each group of enable bits has 7 enables corresponding to a master
trigger enable, External Trigger output enable, 4 eTimer outputs, and the ADC command
list enable, respectively. If the master trigger enable Tn_E is cleared, the trigger is
disabled and the other trigger enable bits in the group have no effect.

Address: Oh base + 28h offset = 28h

10 11 12 13 14

—
o

Bit 0 1 2 3 4 8 6

-
[=x]
Li=]

R| O
T6_ | T6 TE TE TE

T6.E| ee | T4E | T3E | T2E | TIE

ETE | T4E | T3E | T2E | THE

3

3

3

3

3
T7_ADCE

Té_ADCE

(=]
(=]
=
=
(=]
]
]
(=]
o

Reset O 0 0 0 0 0 0

Bit 16 17 18 19 20 21 22 23 | 24 25 26 o7 26 29 a0 31
R 0 H 0 I-IOJ
15 E T5_ | T5_ | T5_ | T5_ | T5_ Qo T4 E T4 | T4_ | T4 | T4 | T4_ [

—~| ETE | T4E | T3E | T2E | THE | < -~ | ETE | T4E | T3E | T2E | THE | <

W o] <t
[ [

Reset 0 0 0 0 0 0 0

=1
=]
(=]
(=]
(=]
[
[
o
o
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Table 2-53. CTU_THCR2 field descriptions

Field Description
0 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
1 Trigger 7 Enable.
T7_E 0 Disabled

1 Enabled

0 Disabled

1 Enabled
2 Trigger 7 External Trigger output Enable.
T7_ETE 0 Disabled

1 Enabled
3 Trigger 7 ETIMER_TRG4 output Enable.
T7_T4E 0 Disabled

1 Enabled
4 Trigger 7 ETIMER_TRGS output Enable.
T7_T3E 0 Disabled

1 Enabled
5 Trigger 7 ETIMER_TRG2 output Enable.
T7_T2E 0 Disabled

1 Enabled
6 Trigger 7 ETIMER_TRG1 output Enable.
T7_T1E 0 Disabled

1 Enabled
7 Trigger 7 ADC command output Enable.
T7_ADCE 0 Disabled

1 Enabled
8 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
9 Trigger 6 Enable.
T6_E 0 Disabled

1 Enabled
10 Trigger 6 External Trigger output Enable.
T6_ETE 0 Disabled

1 Enabled
11 Trigger 6 ETIMER_TRG4 output Enable.
T6_T4E 0 Disabled

1 Enabled
12 Trigger 6 ETIMER_TRGS3 output Enable.
T6_T3E 0 Disabled

Table continues on the next page...
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Table 2-53. CTU_THCR2 field descriptions (continued)

1 Enabled
13 Trigger 6 ETIMER_TRG2 output Enable.
T6_T2E 0 Disabled

1 Enabled
14 Trigger 6 ETIMER_TRG1 output Enable.
T6_T1E 0 Disabled

1 Enabled
15 Trigger 6 ADC command output Enable.
T6_ADCE 0 Disabled

1 Enabled
16 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
17 Trigger 5 Enable.
T5_E 0 Disabled

1 Enabled
18 Trigger 5 External Trigger output Enable.
T5_ETE 0 Disabled

1 Enabled
19 Trigger 5 ETIMER_TRG4 output Enable.
T5_T4E 0 Disabled

1 Enabled
20 Trigger 5 ETIMER_TRGS3 output Enable.
T5_T3E 0 Disabled

1 Enabled
21 Trigger 5 ETIMER_TRG2 output Enable.
T5_T2E 0 Disabled

1 Enabled
22 Trigger 5 ETIMER_TRG1 output Enable.
T5_T1E 0 Disabled

1 Enabled
23 Trigger 5 ADC command output Enable.
T5_ADCE 0 Disabled

1 Enabled
24 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
25 Trigger 4 Enable.
T4_E 0 Disabled

1 Enabled
26 Trigger 4 External Trigger output Enable.

Table continues on the next page...
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Table 2-53. CTU_THCR2 field descriptions (continued)

T4_ETE 0 Disabled

1 Enabled
27 Trigger 4 ETIMER_TRG4 output Enable.
T4_T4E 0 Disabled

1 Enabled
28 Trigger 4 ETIMER_TRGS3 output Enable.
T4_T3E 0 Disabled

1 Enabled
29 Trigger 4 ETIMER_TRG2 output Enable.
T4_T2E 0 Disabled

1 Enabled
30 Trigger 4 ETIMER_TRG1 output Enable.
T4_T1E 0 Disabled

1 Enabled
31 Trigger 4 ADC command output Enable.
T4_ADCE 0 Disabled

1 Enabled

2.25 Software Watchdog Timer

2.25.1 Features
The SWT has the following features:
 32-bit time-out register to set the time-out period

* Programmable selection of window mode or regular servicing

Programmable selection of reset request or interrupt on an initial time-out

Programmable selection of the servicing mode

Master access protection

Hard and soft configuration lock bits

Reset configuration inputs allow timer to be enabled out of reset
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2.25.2 SWT Control Register (SWT_CR)

Address: Oh base + Oh offset = Oh

Bt 0 1 2 3 4 5 B 7 | = g 10 1 12 12 14 15
R
o = & m == [T} L%
< |z | |5 |2 |2 |%
ERERERERE R ERE:
Reset 1 1 1 1 1 1 1
Bit 16 17 18 19 20 21 22 23 24 25 26 27 23 29 30 3
=] ] '§
SMD RIA |WND | ITR | HLK | SLK o STP | FRZ | WEN
w &
Reset O 0 0 0 0 0 0 1 0 0 0 1 1 0 1 1
Table 2-54. SWT_CR field description
Field Description
0 Master Access Protection for Master 0.
MAPO The number of this field corresponds to the logical ID of the bus master. The platform bus

master assignments are device specific. For the masters with the logical IDs to which the MAPn
fields correspond, see the chip-specific information for the Crossbar Switch.

0 Access for the master is not enabled

1 Access for the master is enabled

1 Master Access Protection for Master 1.

MAP1 The platform bus master assignments are device specific. For the masters with the logical IDs
to which the MAPnN fields correspond, see the chip-specific information for the Crossbar Switch.

0 Access for the master is not enabled

1 Access for the master is enabled

2 Master Access Protection for Master 2.

MAP2 The number of this field corresponds to the logical ID of the bus master. The platform bus
master assignments are device specific. For the masters with the logical IDs to which the MAPn
fields correspond, see the chip-specific information for the Crossbar Switch.

0 Access for the master is not enabled

1 Access for the master is enabled

3 Master Access Protection for Master 3.

MAP3 The number of this field corresponds to the logical ID of the bus master. The platform bus
master assignments are device specific. For the masters with the logical IDs to which the MAPn
fields correspond, see the chip-specific information for the Crossbar Switch.

0 Access for the master is not enabled

1 Access for the master is enabled

Table continues on the next page...
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Table 2-54. SWT_CR field description (continued)

Field Description
4 Master Access Protection for Master 4.
MAP4 The number of this field corresponds to the logical ID of the bus master. The platform bus

master assignments are device specific. For the masters with the logical IDs to which the MAPn
fields correspond, see the chip-specific information for the Crossbar Switch.

0 Access for the master is not enabled

1 Access for the master is enabled

5 Master Access Protection for Master 5.

MAP5 The number of this field corresponds to the logical ID of the bus master. The platform bus
master assignments are device specific. For the masters with the logical IDs to which the MAPn
fields correspond, see the chip-specific information for the Crossbar Switch.

0 Access for the master is not enabled

1 Access for the master is enabled

6 Master Access Protection for Master 6.

MAP6 The number of this field corresponds to the logical ID of the bus master. The platform bus
master assignments are device specific. For the masters with the logical IDs to which the MAPn
fields correspond, see the chip-specific information for the Crossbar Switch.

0 Access for the master is not enabled

1 Access for the master is enabled

7 Master Access Protection for Master 7.

MAP7 The number of this field corresponds to the logical ID of the bus master. The platform bus
master assignments are device specific. Not all MAPn fields are implemented. See the device
configuration section for master ports that are implemented on the crossbar switch.

0 Access for the master is not enabled

1 Access for the master is enabled

8-20 Reserved |[This field is reserved.
This read-only field is reserved and always has the value 0.
21-22 Service Mode

SMD 00 Fixed Service Sequence: The watchdog is serviced by writing the fixed sequence 0xA602,
0xB480 to SWT_SR.

01 Keyed Service Sequence: The watchdog is serviced by writing two pseudorandom key
values to SWT_SR.

10 Reserved—do not use. Writing a value can cause the SWT not to be serviced.

11 Reserved—do not use. Writing this value can cause the SWT not to be serviced.

23 Reset on Invalid Access

RIA NOTE: For a description of how this chip implements SWT reset requests resulting from SWT
invalid accesses, see the chip-specific SWT information.

0 Invalid access to the SWT generates a bus error
1 Invalid access to the SWT causes a reset request if WEN is 1
24 Window Mode

WND 0 Regular mode: service sequence can be done at any time

1 Windowed mode: service sequence is valid only when the down counter is less than the value
in the SWT_WN register

Table continues on the next page...
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Table 2-54. SWT_CR field description (continued)

Field Description
25 Interrupt Then Reset Request
ITR NOTE: For a description of how this chip implements SWT reset requests and interrupt
requests resulting from SWT time-outs, see the chip-specific SWT information.
0 Generate a reset request on a time-out
1 Generate an interrupt on an initial time-out; generate a reset request on a second consecutive
timeout
26 Hard Lock
HLK This bit is cleared only at reset.
0 SWT_CR, SWT_TO, SWT_WN and SWT_SK are read/write registers if SLK is 0
1 SWT_CR, SWT_TO, SWT_WN and SWT_SK are read-only registers
27 Soft Lock
SLK This bit is cleared by writing the unlock sequence to the service register.

0 SWT_CR, SWT_TO, SWT_WN and SWT_SK are read/write registers if HLK is 0
1 SWT_CR, SWT_TO, SWT_WN and SWT_SK are read-only registers

28 Reserved

Reserved

This field is reserved.

29 Stop Mode Control
STP Allows the watchdog timer to be stopped when the device enters stop mode.
0 SWT counter continues to run in stop mode
1 SWT counter is stopped in stop mode
30 Debug Mode Control
FRZ Allows the watchdog timer to be stopped when the device enters debug mode.
0 SWT counter continues to run in debug mode
1 SWT counter is stopped in debug mode
31 Watchdog Enabled
WEN 0 SWT is disabled

1 SWT is enabled

2.25.3 Time-out
The SWT_CR[ITR] bit controls the SWT's action taken when a time-out occurs.

 If the SWT_CRIITR] bit is 0, the SWT generates a reset request immediately on any
time-out.

 If the SWT_CR[ITR] bit is 1, an initial time-out causes the SWT to generate an
interrupt and load the down counter with the time-out period.
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 The interrupt is indicated by the Time-out Interrupt Flag (SWT_IR[TIF]).
* Clear the interrupt by writing 1 to SWT_IR[TIF].

If the service sequence is not written before the second consecutive time-out, the
SWT generates a reset request.

2.26 Zipwire

2.26.1 Zipwire interconnections

LFAST has the following connections:

* Tx and Rx configuration is controlled by LFAST Control registers and MSCR
registers located in the SIUL2 module.

* Peripheral Bridge interface (PBRIDGE) — Allows software to read and write
configuration registers.

e Tx Data Port/Rx Data Port — Directly connected to the SIPI module. Allows
received data to be efficiently transferred to SIPI and transmit data to be transferred
from SIPI.

* Interrupt Request connections — Allows the module to flag to the CPU when it
requires servicing.

SIPI has the following connections:

* Peripheral Bridge interface (PBRIDGE) — Allows software to read and write
configuration registers and SIPI Interface Registers.

* DMA connections — Allows SIPI command sequences to be queues and initiated
without CPU intervention.

* Crossbar master port — Allows SIPI to execute requested commands to read and
write MCU address space.

* Tx Data Port/Rx Data Port — Directly connected to the LFAST module. Allows
received data to be efficiently transferred from LFAST and transmit data to be
transferred to LFAST.

* Interrupt Request connections — Allows the module to flag to the CPU when it
requires servicing.
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2.27 Serial Peripheral Interface

2.27.1 PCS0/SS—Peripheral Chip Select/Slave Select

Master mode: Peripheral Chip Select 0 (O)—Selects an SPI slave to receive data
transmitted from the module.

Slave mode: Slave Select (I)—Selects the module to receive data transmitted from an SPI
master.

NOTE
Do not tie the DSPI slave select pin to ground. Otherwise, DSPI
cannot function properly.

2.27.2 Status Register (SPI_SR)

Address: Oh base + 2Ch offset = 2Ch

Bit ] 1 2 3 4 5 B 7 | 8 ] 10 1 12 12 14 16
2 5 |5 e U
rR| TCF | & 0 g = 0 L 0 0 0 0 0 e 0 o 0
Fa i = (= o
W[ wic wic wic wic
Reset 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
Bit 16 17 18 19 20 21 22 23 | 24 25 26 27 28 20 30 H
R TXCTR TXNXTPTR RXCTR POPNXTPTR

Table 2-55. SPI_SR field descriptions

Fields Description

0 Transfer Complete
Table continues on the next page...
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Table 2-55. SPI_SR field descriptions

(continued)

Fields Description

TCF Flag Indicates that all bits in a frame have been shifted out. TCF remains set until it is cleared by writing
altoit.

0 Transfer not complete.
1 Transfer complete.

1 TX and RX Status

TXRXS Reflects the run status of the module.

0 Transmit and receive operations are disabled (The module is in Stopped state).
1 Transmit and receive operations are enabled (The module is in Running state).

2 This field is reserved.

Reserved This read-only field is reserved and always has the value 0.

3 End of Queue Flag

EOQF Indicates that the last entry in a queue has been transmitted when the module is in Master mode. The
EOQF bit is set when the TX FIFO entry has the EOQ bit set in the command halfword and the end of
the transfer is reached. The EOQF bit remains set until cleared by writing a 1 to it. When the EOQF bit
is set, the TXRXS bit is automatically cleared.

0 EOQ is not set in the executing command.
1 EOQ is set in the executing SPI command.
4 Transmit FIFO Underflow Flag

TFUF Indicates an underflow condition in the TX FIFO. The transmit underflow condition is detected only for
SPI blocks operating in Slave mode and SPI configuration. TFUF is set when the TX FIFO of the
module operating in SPI Slave mode is empty and an external SPI master initiates a transfer. The
TFUF bit remains set until cleared by writing 1 to it.

0 No TX FIFO underflow.
1 TX FIFO underflow has occurred..
5 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
6 Transmit FIFO Fill Flag.

TEEE Indicates whether there is an available location to be filled in the FIFO. Either a DMA request or an
interrupt indication can be used to add another entry to the FIFO. Note that this bit is set if at least one
location is free in the FIFO. The TFFF bit can be cleared by writing 1 to it or by acknowledgement from
the DMA controller to the TX FIFO full request.

NOTE: The reset value of this bit is 0 when the module is disabled,(MCR[MDIS]=1).
0 TX FIFO is full.
1 TX FIFO is not full.
7 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
8 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
9 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
10 This field is reserved.

Table continues on the next page...
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Table 2-55. SPI_SR field descriptions
(continued)

Fields Description

Reserved This read-only field is reserved and always has the value 0.

10 This field is reserved.

Reserved This read-only field is reserved and always has the value 0.

11 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
12 Receive FIFO Overflow Flag

RFOF Indicates an overflow condition in the RX FIFO. The field is set when the RX FIFO and shift register are
full and a transfer is initiated. The bit remains set until it is cleared by writing a 1 to it.

0 No Rx FIFO overflow.

1 Rx FIFO overflow has occurred.

13 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
14 Receive FIFO Drain Flag.
RFDF Indicates whether there is an available location to be drained from the FIFO. Either a DMA request or

an interrupt indication can be used to read from the FIFO. Note that this bit is set if at least one location
can be read from the FIFO. The RFDF bit can be cleared by writing 1 to it or by acknowledgement from
the DMA controller when the RX FIFO is empty.

0 RX FIFO is empty.
1 RX FIFO is not empty.

15 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
16-19 TX FIFO Counter
TXCTR Indicates the number of valid entries in the TX FIFO. The TXCTR is incremented every time the

PUSHR is written. The TXCTR is decremented every time an SPI command is executed and the SPI
data is transferred to the shift register.

20-23 Transmit Next Pointer

TXNXTPTR Indicates which TX FIFO entry is transmitted during the next transfer. The TXNXTPTR field is updated
every time SPI data is transferred from the TX FIFO to the shift register.
24-27 RX FIFO Counter
RXCTR Indicates the number of entries in the RX FIFO. The RXCTR is decremented every time the POPR is
read. The RXCTR is incremented every time data is transferred from the shift register to the RX FIFO.
28-31 Pop Next Pointer

POPNXTPTR |Contains a pointer to the RX FIFO entry to be returned when the POPR is read. The POPNXTPTR is
updated when the POPR is read.

2.27.3 PUSH TX FIFO Register In Master Mode (SPI_PUSHR)
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Specifies data to be transferred to the TX FIFO. Only 16-bits can be written into
TXDATA field. An 8- or 16-bit write access transfers all 32 bits to the TX FIFO. In

Master mode, the register transfers 16 bits of data and 16 bits of command information. A
read access of PUSHR returns the topmost TX FIFO entry.

When the module is disabled, writing to this register does not update the FIFO.

Therefore, any reads performed while the module is disabled return the last PUSHR write

performed while the module was still enabled.
Address: Oh base + 34h offset = 34h

Bit

R

Reset

Bit

Reset

0 1 2 3 4 5 ] 7 8 ] 10 1 12 12 14 15
= =
5 CTAS EoQ| O Reserved PCS
© O
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 22 | = 25 26 27 23 20 a0 31
TXDATA
0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Table 2-56. SPI_PUSHR field descriptions
Fields Descriptions
0 Continuous Peripheral Chip Select Enable
CONT Selects a continuous selection format. The bit is used in SPI Master mode. The bit enables
the selected PCS signals to remain asserted between transfers.
0 Return PCSn signals to their inactive state between transfers.
1 Keep PCSn signals asserted between transfers.
1-3 Clock and Transfer Attributes Select
CTAS Selects which CTAR to use in master mode to specify the transfer attributes for the
associated SPI frame. In SPI Slave mode, CTARQO is used. See the chip specific section for
details to determine how many CTARSs this device has. You should not program a value in
this field for a register that is not present.
000 CTARO
001 CTART1
010 CTAR2
011 CTARS
100 Reserved
101 Reserved
110 Reserved
111 Reserved
4 End Of Queue

Table continues on the next page...
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Table 2-56. SPI_PUSHR field descriptions
(continued)

Fields Descriptions
EOQ Host software uses this bit to signal to the module that the current SPI transfer is the last in
a queue. At the end of the transfer, the EOQF bit in the SR is set.
0 The SPI data is not the last data to transfer.
1 The SPI data is the last data to transfer.
5 Clear Transfer Counter
CTCNT Clears the TCNT field in the TCR register. The TCNT field is cleared before the module

starts transmitting the current SPI frame.
0 Do not clear the TCR[TCNT] field.
1 Clear the TCR[TCNT] field.

6—7 Reserved

Always write the reset value to this field.

This field is reserved.

8-15 PCS
PCS Select which PCS signals are to be asserted for the transfer. Refer to the chip-specific SPI
information for the number of PCS signals used in this chip.
0 Negate the PCS[x] signal.
1 Assert the PCS[x] signal.
16-31 Transmit Data
TXDATA

Holds SPI data to be transferred according to the associated SPI command.

2.27.4 Transmit FIFO Fill Interrupt or DMA Request

The Transmit FIFO Fill Request indicates that the TX FIFO is not full. The Transmit
FIFO Fill Request is generated when the number of entries in the TX FIFO is less than
the maximum number of possible entries, and the TFFF_RE bit in the RSER is set. The
TFFF_DIRS bit in the RSER selects whether a DMA request or an interrupt request is

generated.

NOTE

TFFF flag clears automatically when DMA is used to fill TX
FIFO. Configure the DMA to fill only one FIFO location per
transfer.

To clear TFFF when not using DMA, follow these steps for
every PUSH performed using CPU to fill TX FIFO:

1. Wait until TFFF = 1.
2. Write data to PUSHR using CPU.
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3. Clear TFFF by writing a 1 to its location. If TX FIFO is not
full, this flag will not clear

2.27.5 Receive FIFO Drain Interrupt or DMA Request

The Receive FIFO Drain Request indicates that the RX FIFO is not empty. The Receive
FIFO Drain Request is generated when the number of entries in the RX FIFO is not zero,
and the RFDF_RE bit in the RSER 1is set. The RFDF_DIRS bit in the RSER selects
whether a DMA request or an interrupt request is generated. Configure the DMA to drain
only one FIFO location per transfer.

2.28 LINFlexD

2.28.1 Main features

The LINFlexD DMA offers a parametric and programmable solution with the following
distinctive features:

e LIN Master node, TX mode: single DMA channel
* LIN Master node, RX mode: single DMA channel

e LIN Slave node, TX mode: 1 to DMA_TX_CH_NUM DMA channel. See chip
specific information for the value of DMA_TX_CH_NUM used in this device.

* LIN Slave node, RX mode: 1 to DMA_RX_CH_NUM DMA channel. See chip
specific information for the value of DMA_RX_CH_NUM used in this device.

* UART node, TX mode: single DMA channel
* UART node, RX mode: single DMA channel + time-out

2.28.2 LIN Status Register (LINFlexD_LINSR)
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This register consists of status bits indicating the state of the LINFlexD hardware.

Address: Oh base + 8h ofiset = Bh
13 14 15

—
ma

Bit 0 1 2 3 4 5 ] T | a a 10 11

RDC

b
=}
AUTOSYNC_COMP

Bit 18 17 18 19 20 3 2 23 24 25 28 ar 28 20 30 b
L S

@ = n L S L L L L

R LINS 0 = m 2 | BDI| 2 = i [T = i

i T x = 8 -, o [a] T

wic

wic

wic

wic

wic

Reset li] 0 0 0 li] 0 0

* Motes:
+ RADI field: Reset value of RDI reflects the RX pin state

Table 2-57. LINFlexD_LINSR field descriptions

Field Description
30 Data Transmission Completed flag
DTE This bit is set by hardware and indicates that data transmission is completed.
This flag should be cleared by software. This bit is also reset by hardware in
Initialization mode.
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Table 2-57. LINFlexD_LINSR field descriptions

Field Description

NOTE: ¢ For LIN mode, in case a bit error occurs (and IOBE is 1) then this
flag is not set.

2.28.3 DMA Tx Enable Register (LINFlexD_DMATXE)

This register enables the DMA TX interface. This register can be written and read by
software anytime.

The address offset depends on no_of_filters. Refer to chip configuration details to see the
number of filters used in the device.

Address: Oh base + 98h offset = 98h

Bk 0 1 2 3 4 B B T 8 9 {0 14 12 13 14 45|16 17 18 19 20 21 22 23 24 25 2 27 2 20 30 H

R Reserved

DTE

Reset 0 0 O O OO OCOCOOOOOOOO|0OOO0CO0OCO0OCTDODOOTDODOTOTDODOODODT OO

Table 2-58. LINFlexD_DMATXE field descriptions

Field Description
0-15 This field is reserved.

Reserved Reserved

NOTE: The number of reserved bits varies, and is equal to 32-DMA_TX_CH_NUM. Refer to the chip
configuration details for the value of DMA_TX_CH_NUM used in this device.

16-31 DMA Tx channel Y enable

DTE NOTE: The number of DTE bit varies and is equal to DMA_TX_CH_NUM. When DMATXE =
0x00000000, the DMA TX interface FSM is forced (soft reset) in Idle state.

NOTE: Refer to the chip configuration details for the value of DMA_TX_CH_NUM used in this device.
0 DMA Tx channel Y disabled
1 DMA Tx channel Y enabled

2.28.4 DMA Rx Enable Register (LINFlexD_DMARXE)

This register enables the DMA RX interface. This register can be written and read by
software any time.
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The address offset depends on no_of_filters. Refer to device configuration chapter to see
the number of filters used in the device.

Address: Oh base + 9Ch offset = 9Ch

Bt 0 1 2 3 4 5 & 7 8 9 10 11 12 13 14 15(16 117 18 19 20 21 22 23 24 25 26 27 28 20 30 3

R Reserved

DRE

Resst 0 O 0O 0O OO O OOOOODOOOTODIOOOCDODO0OOODOOODOOOODDODO0OO0

Table 2-59. LINFlexD_DMARXE field descriptions

Field Description
0-15 This field is reserved.

Reserved Reserved

NOTE: The number of reserved bits varies, and is equal to 32-DMA_RX_CH_NUM. Refer to the chip
configuration details for the value of DMA_RX_CH_NUM used in this device.

16-31 DMA Rx channel Y enable. The number of DRE bits varies, and is equal to DMA_RX_CH_NUM. When
DRE DMARXE = 0x00000000, the DMA RX interface FSM is forced (soft reset) in idle state.

NOTE: Refer to the chip configuration details for the value of DMA_RX_CH_NUM used in this device.
0 DMA Rx channel Y disabled
1 DMA Rx channel Y enabled

2.29 10/100-Mbps Ethernet MAC

2.29.1 Timer Compare Capture Register (ENET_TCCRN)

Address: Oh base + 60Ch offset + (8d x i), where i=0d to 3d
Bt 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15|16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

R
W TCC

HBSE[DDDDDDDDDDDDDDDD|DDDDDDDDDDDDDDDD

Table 2-60. ENET_TCCRN field descriptions

Field Description

0-31 Timer Capture Compare

TCC This register is double buffered between the module clock and 1588 clock
domains.
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Table 2-60. ENET_TCCRN field descriptions

Field Description

When configured for compare, the 1588 clock domain updates with the value in the
module clock domain whenever the Timer Channel is first enabled and on each
subsequent compare. Write to this register with the first compare value before
enabling the Timer Channel. When the Timer Channel is enabled, write the second
compare value either immediately, or at least before the first compare occurs. After
each compare, write the next compare value before the previous compare occurs
and before clearing the Timer Flag.

The compare occurs one 1588 clock cycle after the IEEE 1588 Counter increments
past the compare value in the 1588 clock domain. If the compare value is less than
the value of the 1588 Counter when the Timer Channel is first enabled, then the
compare does not occur until following the next overflow of the 1588 Counter. If the
compare value is greater than the IEEE 1588 Counter when the 1588 Counter
overflows, or the compare value is less than the value of the IEEE 1588 Counter
after the overflow, then the compare occurs one 1588 clock cycle following the
overflow.

When configured for capture, the value of the IEEE 1588 Counter is captured into
the 1588 clock domain and then updated into the module clock domain, provided
the Timer Flag is clear. Always read the capture value before clearing the Timer
Flag.

NOTE: TCC must fall within the following range:

ENET_ATINC[INC] < TCC < (ENET_ATPER[PERIOD] —
ENET_ATINC[INC])

2.30 FlexRay Communication Controller (FlexRay)

2.30.1 Message Buffer Segment Size and Utilization Register
(FR_MBSSUTR)

Write: POC:config

This register is used to define the last individual message buffer that belongs to the first
message buffer segment and the number of the last used individual message buffer.
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Address: Oh base + Eh offset = Eh

Bit 0 1 2 3 4 5 6 7 | a8 9 10 11 i2 13 14 15
Read 0 LAST_MB_SEG1 0 LAST_MB_UTIL
Write
Reset 0 0 1 1 1 1 1 1 o o0 1 1 1 1 1 1

Table 2-61. SWT_CR field description

Field Description
0-1 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
2-7 Last Message Buffer In Segment 1. This field defines the message buffer number of the last individual

LAST_MB_SEG1 |message buffer that is assigned to the first message buffer segment. The individual message buffers
in the first segment correspond to the message buffer control registers FR_MBCCSRn,
FR_MBCCFRn, FR_MBFIDRn, FR_MBIDXRn with n <= LAST_MB_SEG1. The first message buffer
segment contains LAST_MB_SEG1+1 individual message buffers.

NOTE: The first message buffer segment contains at least one individual message buffer.

The individual message buffers in the second message buffer segment correspond to the message
buffer control registers FR_MBCCSRn, FR_MBCCFRn, FR_MBFIDRn, FR_MBIDXRn with
LAST_MB_SEG1 <n<64.

NOTE: If LAST_MB_SEG1 = LAST_MB_UTIL all individual message buffers belong to the first
message buffer segment and the second message buffer segment is empty.

8-9 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
10-15 Last Message Buffer Utilized. This field defines the message buffer number of last utilized individual

LAST_MB_UTIL |message buffer. The message buffer search engine examines all individual message buffer with a
message buffer number n <= LAST_MB_UTIL.

NOTE: If LAST_MB_UTIL=LAST_MB_SEGH1 all individual message buffers belong to the first message
buffer segment and the second message buffer segment is empty.

2.30.2 Configure System Memory Access Time-Out Register
(FR_SYMATOR)

To ensure reliable operation of the CC, the application must ensure that the TIMEOUT
value in System Memory Access Time-Out Register (FR_SYMATOR) and the CHI
clock frequency foyp in MHz fulfill this equation’ :

0<SYMATOR[TIMEOUT]<|0.45+ /...~ |

Equation 9

1. See Controller Host Interface Clocking for all constraints of minimum CHI clock frequency.
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For a given SYMATOR[TIMEOUT] value, fcy; can be increased without causing
unreliable operation of the CC. The same holds for reducing the SYMATOR[TIMEOUT]

value for a given fcy.

Some examples for maximum values of the SYMATOR[TIMEOUT] for a minimum CHI
frequency are given in the table below.

Table 2-62. Maximum SYMATOR[TIMEOUT] examples

fom SYMATOR[TIMEOUT] fom SYMATOR[TIMEOUT]
18 MHz 0 100 MHz <=37
23 MHz <=2 120 MHz <= 46
27 MHz <=4 140 MHz <=55
32 MHz <=6 160 MHz <=64
60 MHz <=19 180 MHz <=73
80 MHz <=28 200 MHz <=82

2.31 SENT Receiver

2.31.1 Channel 'n' Configuration Register (n=0 to (CH-1))
(SRX_CHn_CONFIG)

Address: Oh base + 68h offset + (16d = i), where i=0d o 1d

Bt o 1 2 3 4 5 & 7 a8 g 10 11 12 13 14 15
= = w | | |
u L |
- 81212 |5 |2 |¢ |24 |8 |¢ |2
Je | = (=] o ¥ | = i = = O O =uw
=2 | 9 | | T |ozx | |8 |ZT I e |5 |
BUS_IDLE_CNT SE| J|o | o |5 |9 |Je| e g | Qe |0 |20
| = o o D jow | Tw | Fw | sw Dy (@ |
we | & = = o | I O 3 = = = w @
w = | 7] L | | | | w [ =0
i | B | w w w w | ! w
- w w = - | L
w — L L —
Reset 0 0 0 0 0 0 0 0 0 0 0 0 ] 0 0 0
Bit 16 17 18 19 20 21 22 23 24 a5 2% 27 28 29 30 a1
=
R| & I i u w u z |4
g | I | ¥ e | T w | BF FIL_CNT
= _|I a Q | 4] w (] —
a O o 4 e @ oL |@m
Reset 0 0 0 0 0 0 0 1 0 Q Q 0 ] 1 0 0
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Table 2-63. SRX_CHn_CONFIG field descriptions

Field Description

24-31 Input Filter Sample Count. This indicates twice the number of Protocol Clock (of High Frequency
FIL CNT Receiver Clock) cycles required for channel input from device's pad to remain stable before it is
- sampled as 0 or 1. This field defines the width of glitches to be filtered out by the input
programmabile filter on that channel. Only one bit should be set in this field. Output of the filter is
equal to 2*FIL_CNT+4.

0 No filtering. Input from device's pad is only synchronized

1 Non-Zero Filtering is enabled

2.31.2 Input programmable filter

The Input Programmable Filter ensures that only valid input pin transitions are received
by the SENT Receiver module. The input programmable filter is an 8-bit programmable
up counter that increments on the high frequency receiver clock. The sensor input signal
from device's pad is synchronized by high frequency receiver clock. When a state change
occurs in the sensor input signal, the 8-bit counter resets and starts counting up on the
high frequency receiver clock. As long as the new state is stable on the pin, the counter
remains incrementing. If a counter overflows occurs, the new pin value (i.e. sensor input)
is validated and latched in the filtered output flop (also running on high frequency
receiver clock). If the opposite edge appears on the sensor input before validation (i.e.
overflow), the counter is reset and the input is not passed onto the filtered output. At the
next pin transition, the counter starts counting again. Any pulse that is shorter than a full
range of the masked counter is regarded as a glitch and it is not passed on to the filter
output. The number of samples (or the match value of the up counter) is programmable
by the user in the channel's configuration register CH_CONFIG. When zero is
programmed into the registers, it bypasses the filter and the synchronized input is output
as the filtered output. A non-zero value delays the filtered output by the number of clocks
proportional to the programmed value in the Channel Configuration Register
(CH_CONFIG). A timing diagram of the input filter when FIL_CNT is 1, is shown in the
following figure.

"coa | L UTUUUUUUUUUUUUUUUUUTUTUUUT U Uy
Input Clock
ipp_ind_sent_rx |_| | I_I I_

9bit Counter

Filtered Output

Figure 2-32. Input programmable filter timing diagram
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2.31.3 Pause pulse diagnostic

The pause pulse diagnostic checks whether the ratio of calibration pulse length to full
message length (including pause pulse) varies from one message to another by less than
1.5625% (as per spec). In order to have reduced latency of operation, message reception
1s not gated due to this check and no messages are discarded. However, when this check
fails, a status bit is asserted to let the software know of this condition. The successive
calibration pulse check can be configured to operate along with this check. This
configurability is added to avoid conflicting results from the two checks.

There can be some inaccuracy in measuring pause pulse length as SAE specification
specifies maximum clock drift/jitter up to maximum nibble length only and the frequency
of high frequency receiver clock (protocol clock) used, allows clock compensation logic
to ensure accuracy up to maximum nibble length. Hence there could be some inaccuracy
in this check when sampling pause pulses that are larger than the maximum nibble pulse
length.

This check will assert the PP_DIAG_ERR status bit on failure. This check does not run
when reception of pause pulse 1s disabled.

When the Single Edge Nibble Transmission (SENT) Receiver (SRX) is configured to
receive a pause pulse (Channel ‘n' Configuration Register - CHn_CONFIG[PAUSE_EN]
= 1) and the length of the pause pulse from the sensor is in range of the valid calibration
pulse length, the NUM_EDGES error can get asserted spuriously (Channel ‘n' Status
Register - CHn_STATUS(NUM_EDGES_ERR] = 1) when there is any diagnostic error
(other than number of expected edges error) or overflow in the incoming messages from
the sensor.

Software can distinguish a spurious NUM_EDGES_ERR error from a real one by
monitoring other error bits. The following tables will help distinguish between a false and
real assertion of NUM_EDGES_ ERR error and other errors. Software should handle the
first error detected as per application needs and other bits can be evaluated based on these
tables. Table 1 contains information due to erratum behavior and Table 2 below contains
clarification of normal NUM_EDGES ERR behavior.

Table 2-64. Behavior of NUM_EDGES ERR

First Error Detected Other error bits asserted Cause for extra error bits Action
getting asserted
NIB_VAL_ERR NUM_EDGES_ERR asserted |Upon detection of the first Ignore both
twice error, the state machine goes |NUM_EDGES_ERR error

into a state where it waits for
a calibration pulse, the first
NUM_EDGES_ERR error is

Table continues on the next page...
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Table 2-64. Behavior of NUM_EDGES ERR

Chapter 2 RM Addendum

for the current message as
the state machine does not
detect an end of message.
The second error comes
when both the Pause pulse
and the Calibration pulse are
seen as back to back
calibration pulses and no
edges in between.

FMSG_CRC_ERR

NUM_EDGES_ERR asserted
twice

Upon detection of the first
error, the state machine goes
into a state where it waits for
a calibration pulse, the first
NUM_EDGES_ERR error is
for the current message as
the state machine does not
detect an end of message.
The second error comes
when both the Pause pulse
and the Calibration pulse are
seen as back to back
calibration pulses and no
edges in between.

Ignore both
NUM_EDGES_ERR errors

CAL_LEN_ERR

NUM_EDGES_ERR asserted
once

Since the calibration pulse is
not detected as a valid
calibration pulse, the internal
edges counter does not detect
the end of one message and
start of bad message (which
has CAL_LEN_ERR); hence
the NUM_EDGES_ERR gets
asserted.

Ignore NUM_EDGES_ERR
error

Resynchronization of SENT Receiver in case of any diagnostic error is shown in figure

Figure 2-33.
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SENT Receiver
Enable
SENT
module Resynchronization
¥
= Waiting for Cal
% pulse <+ 20/25%
©
(2]
2
Q
k7]
o
c
o
]
a F_RDY or S_RDY DMA transfer
] Preffered Non-preffered
Cal.pulse Cal. pulse
out CAL_LEN_ERR out - CAL_RESYNCH
+- 20/25% +-20/25% ?
Cal | Cal. pulse 3 times
al. pulse CAL_DIAG_ERR : > detected
out +- 1/64 — — out +-1/64 in line
Cal. pulse out Cal. pulse out
betwen +-20 CAL_20_25 between +-20
= and +-25% and +-25%
@
§ Cal. pulse Cal. pulse
o ratio out PP_DIAG_ERR ration out
= +-1/64 +-1/64
g
= Nibble data Nible data
=) value out NIB_VAL_ERR value out
<0,15> <0,15>
checksum checksum
error in SMSG_CRC_ERR error in
slow m. slow m.
checksum check sum
error in FMSG_CRC_ERR error in
fast m fast m.
Not expected Not expected
number of negative number of negative
edges between cal. NUM_EDGES_ERR edges between cal.
pulses l l pulses

Figure 2-33. SENT receiver resynchronization

Table 2-65. Expected behavior, clarification of NUM_EDGES_ERR cases

First Error Detected

Other error bits asserted

Cause for extra error bits
getting asserted

Action

NUM_EDGES_ERR (when

edges are less than expected)

NIB_VAL_ERR is asserted

When the actual number of
edges in the message are
less than expected, then a
pause pulse gets detected as
a nibble since the state
machine expects nibbles

Table continues on the next page...

Ignore the NIB_VAL_ERR
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Table 2-65. Expected behavior, clarification of NUM_EDGES_ERR cases
(continued)

when actually there is a pause
pulse present. This generates

NIB_VAL_ERR.
NUM_EDGES_ERR (when NIB_VAL_ERR and When the actual number of Ignore NIB_VAL_ERR and
edges are more than PP_DIAG_ERR are asserted |edges in a message are more |PP_DIAG_ERR
expected) than expected, then after

receiving the programmed
number of data nibbles, the
state machine expects a
pause pulse. However, the
pause pulse comes later and
gets detected as a nibble and
hence NIB_VAL_ERR is
asserted. Since the message
length is not correct,
PP_DIAG_ERR is also
asserted.

2.32 System Status and Configuration Module (SSCM)

2.32.1 Unsecuring the microcontroller

To unsecure a secured device, the backdoor password needs to be provided. This can be
done by booting in SBL mode and providing the backdoor password via the serial
bootloader protocol (please refer to the BAM chapter) or via JTAG command.

If SBL mode was used in conjunction with the backdoor password, the password
comparison result will only be known after a delay - this is in order to avoid brute-force
attacks. The data can be downloaded into SRAM during this delay.

Note

The scheme used here does not prohibit a malicious listener
from capturing the password of a valid serial download, since
the key is not in encrypted form. The user must take appropriate
measures to protect against access by third parties during a
valid download.

If the password is correct, the device is temporarily unsecured. In this state the a new
backdoor password can be programmed by adding NVPWD records or new application
data can be programmed into the flash memory.
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It's also possible to unlock the device via JTAG. For this the device needs to be held in
reset by asserting the external reset input. Once the flash memory has completed it's
internal sequence, the JTAG register JTAG_PASSWORD can be written with the
password in bits 63:0 and with bit 64 set to 1. The password comparator will compare the
password and unsecure the device if it's correct, if serial access with the backdoor
password is allowed, and if the device hasn't swallowed the key. (Only one transition on
bit 64 from O to 1 is allowed.) The debugger needs to wait until the device is unlocked,
after that a breakpoint can be set if desired, and the debugger can release the reset. The
device will remain unsecured until the next reset event occurs.

NOTE
When external reset which is configured to generate long
functional reset is applied, device will become secure until
correct password is loaded by DCF again. Hence debugger will
get disconnected on occurrence of long external reset.

2.32.2 User Option Status Register (SSCM_UOPS)

NOTE
Reset value depends on the state of the user option bits in flash
memory at time of reset.

Address: Oh base + 20h offset = 20h

Bt 0 A 2345ST9Q101112131415|161?1819202122232425262?28293031

R UoPT

F'ng,t * a* * * * * * * * * * * * * * * * * * * * * i * * i * * i * * E3
* .
MNotes:

* Reset value depends on the state of the user option bits in flash memory at time of reset.
« UQPT field: Reset value depends on the state of the user option bits in flash at time of reset.

Table 2-66. SSCM_UOPS field descriptions

Field Description

0-31 Shows the values read from the User Option Bits location in the flash memory.

UOPT The value is set by programming the UOPT DCF record (see SSCM_UOPS register and soc_conf
DCF client; if no such record exists, all bits are 1.

2.33 Power Management Controller
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2.33.1 PMC Status Register (PMC_PMCSR)

This status register contains the various status of the PMC block.

Addrass: Oh base + 0h offsat = Oh

BR o 1 2 a 4 B & T | 8 B 10 11 12 12 14 15

EXT_INT_REG

Resat O 0 1] 0 0 0 0 0 0 0 0 0 0 0 1 0

Table 2-67. PMC_PMCSR field descriptions

Field Description
0-29 Reserved

Reserved This field is reserved.

This read-only field is reserved and always has the value 0.

Table continues on the next page...
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Table 2-67. PMC_PMCSR field descriptions
(continued)

Field Description

30-31 External or Internal Regulator.
EXT_INT_REG |This bit indicates which regulator is selected for the Device operation:
00 Reserved
01 Reserved

10 Internal Regulator active

11 External Regulator active

2.33.2 PMC Control Register (PMC_PMCCR)

This status register contains the various control settings of the PMC block.
Address: Oh base + 8h offset = 8h

Bit ] 1 2 3 4 5 i 7 | ] ] 0 1 12 13 14 15
R = 0
u.||
o
Q
Q
w| &
Reset 0
Bit 16 17 18 10 20 29 29 23 | 24 25 26 27 28 20 el H
)]
R 0 0 g
= = =) = = = =
g g @ g @ g =
e e c o
@ @ @« @ @ @ @ |
] 7] ﬁ 0 0] 0] 0 E
" | & e |e|e 2| & 2
l_|
=
Reset 0 0 0 0 0 0 0 0 1 0

Table 2-68. PMC_PMCCR field descriptions

Field Description
0 PMC Control Enable.

PMCCR_EN |This bit determines whether any of the PMC Control bits can be written. When

writing PMCCR, write 1 to PMCCR_EN to change the values of other fields in
PMCCR.

0 No controls can be written.

1 Any controls can be written.

1-16 Reserved

Table continues on the next page...
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Table 2-68. PMC_PMCCR field descriptions (continued)

Field Description
Reserved This field is reserved.

This read-only field is reserved and always has the value 0.

17 This field is reserved.
Reserved Always write as 0.
18 This field is reserved.
Reserved Always write as 0.
19 This field is reserved.
Reserved Always write as 0.
20 This field is reserved.
Reserved Always write as 0.
21 This field is reserved.
Reserved Always write as 0.
22-23 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
24 This field is reserved.
Reserved Always write as 0.
25-26 Reserved
Reserved This field is reserved.

This read-only field is reserved and always has the value 0.

27 This field is reserved.
Reserved Always write as 0.
28 This field is reserved.

Reserved Always write as 0.

29 Reserved
Reserved This field is reserved.

This read-only field is reserved and always has the value 0.

30-31 Internal Regulator Bypass.
INT_REG_ This bit indicates the Regulator selected for the device's operation.
BYPASS 00 Reserved

01 Reserved
10 Internal Regulator active

11 Internal Regulator disabled, External Regulator active

2.33.3 Reset Event Enable 0 (PMC_REE_0)
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This Reset Event Enable Register controls whether the voltage detect signal event causes
a reset. If the desired flag bit is enabled, the voltage detect event causes a reset to be
generated when the selected voltage passes the trigger event.

The register's reset value applies until the portion of the boot sequence that loads a value
for the register from a DCF record in the UTEST area of flash memory. The user can
change the loaded value by programming a new DCF record in the UTEST area. If the
loaded value programs any flag bit to be enabled (set to 1), the bit cannot be disabled
(cleared to 0) by software through IPS programming.

NOTE
The reset value 0x0000_7C98 is valid only for N15P devices.
The older devices have reset value 0x0000_0000. It means that
the LVDs/HVD reset reaction is disabled by default.

Address: Oh base + 30h offset = 30h
Bit 0 1 2 3 4 5 ] 7 | 8 ] 10 1 12 13 14 15

]
=]
=]
o
=]
o
o
=]
(=]
o
]
]
o
=]
=]

Heset O
Bit 16 17 18 19 20 21 22 23 | 24 25 26 27 28 20 a0 H
Rl O 0 0 | I 0

VDBRE_O
VDERE_IM
VDBERE_F
VDERE_C
VD4RE_C
VD3RE_H
VD3RE_C

- | VDSRE_ADC

—
-
—
(=]
(=]
—
L]
=
—
—

Reset

2.33.4 Reset Event Selection 0 (PMC_RES_0)

This Reset Event Select Register controls whether the voltage detect signal event causes a
destructive or functional reset. If the desired flag bit is enabled, the voltage detect event
causes either a destructive or functional reset to be generated when the selected voltage

passes the trigger event.

The register's reset value applies until the portion of the boot sequence that loads a value
for the register from a DCF record in the UTEST area of flash memory. The user can
change the loaded value by programming a new DCF record in the UTEST area. If the
loaded value programs any flag bit to be enabled (set to 1), the bit cannot be disabled
(cleared to 0) by software through IPS programming.
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The register's reset value applies until the portion of the boot sequence that loads a value
for the register from a DCF record in the UTEST area of flash memory. The user can
change the loaded value by programming a new DCF record in the UTEST area.

NOTE
If a functional reset is enabled for an LVD/HVD, the FCCU
fault corresponding to the LVD/HVD must be disabled in the
FCCU. The user should configure a functional reset for
LVD/HVD only for debugging purposes and never for any
actual application.

NOTE
The reset value 0x0000_0000 is valid only for N15P devices.
The older devices have reset value 0x0000_7C98. It means that
the LVDs/HVD reaction is functional reset.

Address: Oh base + 40h offset = 40h
Bit 0 1 2 3 4 5 B 7 | 8 9 10 1 12 13 14 15

(=]
(=]
=]
=]
(=]
(=]
=]
o
=]
=]
=]
(=]
=]
=]

Reset 0 0

Bt 16 17 18 19 20 21 22 23 | 24 25 2 27 28 29 30 3
Q
2 I T = I I T 0 © 0 TS 0

o | w | @ %! ) 0 %!

L % i | w L il L

A AN : : | &

[{=]

af o o a | &

W > § S I > > | 5
Reset O 0 1] 0 0 0 0 1] 0 0 0 0 0 a 0 0

2.33.5 Temperature Event Status register (PMC_ESR_TD)
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This Event Status Register indicates the present and past state of the two temperature
sensor signals. If the temperature event has ever passed the trigger event since the last
clearing event, the flag bit is set. In order to clear the flag, a one must be written to the
flag bit that needs to be cleared.

Address: Oh base + 100h offset = 100h

Bit i 1 2 3 4 5 3] 7 8 '] 10 i 12 13 14 15
o o - B o o o

Q DI (] DI o DI

R 0 - — 0 - 0 o < 0 o
o o o o o @

= = = = = =

] w w

g @ 5| B m

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

B
ra
L=l
(%)
[=]
e

Bit 16 17 18 19 20 21 22 23 24 25 26 a7

TEMP1_3

TEMP1_2
TEMP1_0
TEMPO_3
TEMPO_2
TEMPO_O

wic wic wic

Reset

Table 2-69. PMC_ESR_TD field descriptions

Field Description

0-3 Reserved
Reserved This field is reserved.
This read-only field is reserved and always has the value 0.

4 TEMP1_3_OP |Temperature Sensor 1 Output 3

This bit reflects the output of the temperature for the temperature sensor 1
point (165°C). If IER[TS1_3IE] is also asserted, an interrupt is sent to the
CPU. If REE_TD[TEMP1_3] is also asserted, a system reset is generated,

Table continues on the next page...
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Table 2-69. PMC_ESR_TD field descriptions (continued)

Field

Description

which clears IER[TS1_3IE] and negates the interrupt request. If
REE_TD[TEMP1_3] is asserted and a destructive reset is selected because
RES_TD[TEMP1_3] is 0, then a destructive reset is generated,; if
RES_TD[TEMP1_3]is 1, then a functional reset is generated.

5 TEMP1_2_OP

Temperature Sensor 1 Output 2

This bit reflects the output of the temperature for the temperature sensor 1
point (150°C). If IER[TS1_2IE] is also asserted, an interrupt is sent to the
CPU. If REE_TD[TEMP1_2] is also asserted, a system reset is generated,
which clears IER[TS1_2IE] and negates the interrupt request. If
REE_TD[TEMP1_2] is asserted and a destructive reset is selected because
RES_TD[TEMP1_2] is 0, then a destructive reset is generated; if
RES_TD[TEMP1_2] is 1, then a functional reset is generated.

6

Reserved

Reserved
This field is reserved.

This read-only field is reserved and always has the value 0.

7 TEMP1_0_OP

Temperature Sensor 1 Output 0

This bit reflects the output of the temperature for the cold temperature
sensor 1 point. If IER[TS1_0IE] is also asserted, an interrupt is sent to the
CPU. If REE_TD[TEMP1_0] is also asserted, a system reset is generated,
which clears IER[TS1_0IE] and negates the interrupt request. If
REE_TD[TEMP1_0] is asserted and a destructive reset is selected because
RES_TD[TEMP1_0] is 0, then a destructive reset is generated,; if
RES_TD[TEMP1_0] is 1, then a functional reset is generated.

8-11 Reserved

Reserved
This field is reserved.

This read-only field is reserved and always has the value 0.

12 Temperature Sensor 0 Output 3
TEMPO_2_OP This bit reflects the output of the temperature for the temperature sensor
point (165°C). If IER[TSO_3IE] is also asserted, an interrupt is sent to the
CPU. If REE_TD[TEMPO_3] is also asserted, a system reset is generated,
which clears IER[TSO0_3IE] and negates the interrupt request. If
REE_TD[TEMPO_3] is asserted and a destructive reset is selected because
RES_TD[TEMPO_3] is 0, then a destructive reset is generated; if
RES_TD[TEMPO_3] is 1, then a functional reset is generated.
13 Temperature Sensor 0 Output 2
TEMPO_2_OP This bit reflects the output of the temperature for the temperature sensor
point (150°C). If IER[TSO0_2IE] is also asserted, an interrupt is sent to the
CPU. If REE_TD[TEMPO_2] is also asserted, a system reset is generated,
which clears IER[TSO0_2IE] and negates the interrupt request. If
REE_TD[TEMPO_2] is asserted and a destructive reset is selected because
RES_TD[TEMPO_2] is 0, then a destructive reset is generated; if
RES_TD[TEMPO_2] is 1, then a functional reset is generated.
14 Reserved
Reserved This field is reserved.
This read-only field is reserved and always has the value 0.
15 Temperature Sensor 0 Output 0
TEMPO_0_OP

Table continues on the next page...
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Table 2-69. PMC_ESR_TD field descriptions (continued)

Field Description

This bit reflects the output of the temperature for the cold temperature
sensor point. If IER[TSO0_OIE] is also asserted, an interrupt is sent to the
CPU. If REE_TD[TEMPO_0] is also asserted, a system reset is generated,
which clears IER[TSO_OIE] and negates the interrupt request. If
REE_TD[TEMPO_Q] is asserted and a destructive reset is selected because
RES_TD[TEMPO_OQ] is 0, then a destructive reset is generated; if
RES_TD[TEMPO_OQ] is 1, then a functional reset is generated.

16-19 Reserved |Reserved

This field is reserved.

This read-only field is reserved and always has the value 0.

21 Temperature sensor 1 status flag 3.

TEMP1_3 This bit is the temperature status flag associated with the temperature for
the high temperature sensor 1 point (165C). Its value becomes 1 when the
temperature exceeds its corresponding threshold, and clears when the
temperature falls below its corresponding threshold and 1 is written to this
bit location.

0 Currently no occurrence.

1 Temperature occurrence detected

21 Temperature sensor 1 status flag 2.

TEMP1_2 This bit is the temperature status flag associated with the temperature for
the temperature sensor 1 point (150C). Its value becomes 1 when the
temperature exceeds its corresponding threshold, and clears when the
temperature falls below its corresponding threshold and 1 is written to this
bit location.

0 Currently no occurrence.
1 Temperature occurrence detected.
22 Reserved

Reserved This field is reserved.

This read-only field is reserved and always has the value 0.

23 Temperature sensor 1 status flag 0.

TEMP1_0 This bit is the temperature status flag associated with the temperature for
the cold temperature sensor 1 point. Its value becomes 1 when the
temperature exceeds its corresponding threshold, and clears when the
temperature falls below its corresponding threshold and 1 is written to this
bit location.

0 Currently no occurrence.

1 Temperature occurrence detected.

24-27 Reserved |Reserved
This field is reserved.

This read-only field is reserved and always has the value 0.

28 Temperature sensor 0 status flag 3.
TEMPO_3

Table continues on the next page...
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Table 2-69. PMC_ESR_TD field descriptions (continued)

Field Description

This bit is the temperature status flag associated with the temperature for
the high temperature sensor point (165C). Its value becomes 1 when the
temperature exceeds its corresponding threshold, and clears when the
temperature falls below its corresponding threshold and 1 is written to this
bit location.

0 Currently no occurrence.

1 Temperature occurrence detected.

29 Temperature sensor 0 status flag 2.

TEMPOQ_2 This bit is the temperature status flag associated with the temperature for
the temperature sensor point (150C). Its value becomes 1 when the
temperature exceeds its corresponding threshold, and clears when the
temperature falls below its corresponding threshold and 1 is written to this
bit location.

0 Currently no occurrence.
1 Temperature occurrence detected.
30 Reserved

Reserved This field is reserved.

This read-only field is reserved and always has the value 0.

31 Temperature sensor 0 status flag 0.

TEMPO_O This bit is the temperature status flag associated with the temperature for
the cold temperature sensor point. Its value becomes 1 when the
temperature exceeds its corresponding threshold, and clears when the
temperature falls below its corresponding threshold and 1 is written to this
bit location.

0 Currently no occurrence.

1 Temperature occurrence detected.

2.33.6 Temperature Reset Event Selection register
(PMC_RES_TD)

This Reset Event Select Register controls whether the temperature sensor detect signal
event causes a destructive or functional reset. If the desired flag bit is enabled, the
temperature sensor event causes either a destructive or functional reset to be generated
when the selected temperature passes the trigger event.
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The register's reset value applies until the portion of the boot sequence that loads a value
for the register from a DCF record in the UTEST area of flash memory. The user can
change the loaded value by programming a new DCF record in the UTEST area.

Address: Oh base + 108h offset = 108h
Bit 0 1 2 3 4 5 ] 7 | a 9 10 i1 12 13 14 15

=]
(=]
l=]
=]

Resst 0 0 0 0 0 0 0 0 0 0 0 0

Bit 16 17 18 19 20 21 22 23 | 2 25 26 27 23 20 30 3
R 0 i o 0 S 0 i Y 0 S
— = = (=] [=) (=]
(a8 (W (a8 [ o o
= = = = = =
L L L L L 17}
[= = = = = -
Reset 0 0 0 0 1 1 0 1 0 0 0 0 1 1 1
Table 2-70. PMC_RES_TD field descriptions
Field Description
0-19 Reserved |Reserved
This field is reserved.
This read-only field is reserved and always has the value 0.
20 TEMP1_3 Reset Event Select.
TEMP1_3 This bit defines whether a temperature detect assertion generates a destructive reset or a functional
reset.

0 Destructive Reset Generated. Temperature Sensor assertion causes a destructive system reset.

1 Functional Reset Generated. Temperature Sensor assertion causes a functional system reset.

21 TEMP1_2 Reset Event Select.
TEMP1_2 This bit defines whether a temperature detect assertion generates a destructive reset or a functional
reset.

0 Destructive Reset Generated. Temperature Sensor assertion causes a destructive system reset.

1 Functional Reset Generated. Temperature Sensor assertion causes a functional system reset.

22 Reserved
Reserved This field is reserved.
This read-only field is reserved and always has the value 0.

23 TEMP1_0 Reset Event Select.
TEMP1_0 This bit defines whether a temperature detect assertion generates a destructive reset or a functional
reset.

0 Destructive Reset Generated. Temperature Sensor assertion causes a destructive system reset.

1 Functional Reset Generated. Temperature Sensor assertion causes a functional system reset.

24-27 Reserved |Reserved

This field is reserved.
Table continues on the next page...
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Table 2-70. PMC_RES_TD field descriptions (continued)

Field Description

This read-only field is reserved and always has the value 0.
28 TEMPO_3 Reset Event Select.

TEMPO_3 This bit defines whether a temperature detect assertion generates a destructive reset or a functional
reset.

0 Destructive Reset Generated. Temperature Sensor assertion causes a destructive system reset.
1 Functional Reset Generated. Temperature Sensor assertion causes a functional system reset.
29 TEMPO_2 Reset Event Select.

TEMPO_2 This bit defines whether a temperature detect assertion generates a destructive reset or a functional
reset.

0 Destructive Reset Generated. Temperature Sensor assertion causes a destructive system reset.

1 Functional Reset Generated. Temperature Sensor assertion causes a functional system reset.

30 Reserved
Reserved This field is reserved.
This read-only field is reserved and always has the value 0.
31 TEMPO_O Reset Event Select.

TEMPO_O This bit defines whether a temperature detect assertion generates a destructive reset or a functional
reset.

0 Destructive Reset Generated. Temperature Sensor assertion causes a destructive system reset.

1 Functional Reset Generated. Temperature Sensor assertion causes a functional system reset..

2.33.7 Default Mode

The self test is always performed during startup (power on) or after a destructive reset
event. The self test starts during the phase 3 MC_RGM state, when the SSCM has
completed reads from the flash memory. A counter is provided that starts from zero and
increments by one after an 8 us time gap.

Meanwhile, the LVD/HVD indication from the analog block is latched in the VD_UTST
register. At the end of the self test (that is, when all of the LVDs/HVDs have been tested),
the VD_UTST[ST_DONE] status bit is set to '1' and all of the bits in the VD_UTST
register are checked for '1'. One or more bits not set to '1' generates a fault indication to
the FCCU block, and the VD_UTST[ST_RESULT] register bit is set to '0'. In the case
where all of the register bits are set to '1', the test is considered to be PASSED, the
VD_UTST[ST_RESULT] register bit is set to '1', and no fault indications are provided to
the FCCU.

This startup self test function also provides gating of the reset phase3 exit in RGM. This
means the RGM will not be able to exit from phase3 until the self test is successfully
completed.
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NOTE
The total run time of the VDs self test is equal to 'time required
per VD (8 us)' multiplied by 'number of VDs (14)' = 112 ps.
Some of the 14 self tests are internal self tests that are listed as
reserved in the description of VD_UTST[VD_ST_CTRL]. 8 us
window for VD self-test response time is a typical value which
heavily depends on the supply level which is being sensed and
temperature condition. If the supply is ramping very slowly the
response time can be really slow (>100 ps).

2.33.8 Software triggered self test

This mode is entered by software by writing '01' to the VD_UTST[ST_MODE] register
2-bit field. The complete self test, as is performed in default mode, is repeated. The
difference 1s that the self test in this mode 1s initiated by the host while the self test in
default mode is started automatically during power on.

NOTE
The LVD self test Time Window Register (STTW) has to be
configured appropriately (based on the clock frequency used),
before initiating software triggered self test. For example, the

configuration for a 100MHz system clock and a 8us window
should be 800 (decimal).

NOTE
8 us window for VD self-test response time is a typical value
which heavily depends on the supply level which is being
sensed and temperature condition. If the supply is ramping very
slowly the response time can be really slow (>100 ps).

2.34 Mode Entry Module (MC_ME)

2.34.1 Software considerations for the blocking of mode
transitions (after Mode Transition Process)
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Clocking steps to be followed to avoid the blocking of Mode Transitions (peripheral
ON):
1. Enable the mode in which the system is intended to operate using ME_ME register.
2. Configure the XOSC and PLLs as mentioned in the section PLLDIG initialization
information.
3. Configure PCFS (Progressive Clock Frequency Switching) based on used frequency
of XOSC and PLLs. For more information see Progressive System Clock Switching.

For more information there is available the application note AN5304, which
describes how to configure the Progressive Clock Switching Feature.

4. Select XOSC as the system clock using register
MC_ME_<target_mode>_MC[SYSCLK].

a. MC_ME_<mode>_MC[SYSCLK] = 1h.

b. Enter that mode by two writes to MC_ME_CTRL register to enter that mode.
This is required even if entering the same mode.

5. Wait for the mode transition to complete.

a. Wait for the mode transition to complete by polling MC_ME_GS[S_MTRANS]
or enabling an interrupt for flag MC_ME_IS[I_MTC]. A timer, even if it is the
watchdog, should be used to make sure the mode transition completes.

b. Confirm the desired target mode was entered by checking the status of
MC_ME_GS[S_CURRENT_MODE].

6. Select PLL as the system clock by configuring
MC_ME_<target_mode>_MC[SYSCLK].

a. MC_ME_<mode>_MC[SYSCLK] = 2h (PLLO) or 4h (PLL1)

b. Enter that mode by two writes to MC_ME_CTRL register to enter that mode.
This is required even if entering the same mode.

7. Wait for the mode transition to complete.

a. Wait for the mode transition to complete by polling MC_ME_GS[S_MTRANS]
or enabling an interrupt for flag MC_ME_IS[I_MTC]. A timer, even if it is the
watchdog, should be used to make sure the mode transition completes.

b. Confirm the desired target mode was entered by checking the status of
MC_ME_GS[S_CURRENT_MODE].

8. Select the clock source for the auxiliary selectors by configuring
MC_CGM_AC<x>_SC[SELCTL].
9. Configure the auxiliary clocks divider register corresponding to different peripherals
using MC_CGM_AC<m>_DC<n>, peripherals being in disabled (clock mode).
10. Enable the clock for the peripherals.

a. Configure MC_ME_PCTLXx register corresponding to different peripherals.

b. Configure MC_ME_LP_PCn, MC_ME_RUN_PChn,
MC_ME_<target_mode>_MC corresponding to the mode and peripherals
selected.
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c. Enter that mode by two writes to MC_ME_CTRL register to enter that mode.
This is required even if entering the same mode.
11. Wait for the mode transition to complete.
a. Wait for the mode transition to complete by polling MC_ME_GS[S_MTRANS]
or enabling an interrupt for flag MC_ME_IS[I_MTC]. A timer, even if it is the
watchdog, should be used to make sure the mode transition completes.

b. Confirm the desired target mode was entered by checking the status of
MC_ME_GS[S_CURRENT_MODE].

Recommended sequence for disabling the peripheral clock
1. This step 1s valid for the following modules: SENT, PIT, FlexCAN, and SPI. Disable
the peripherals by set the disable bit in the peripheral configuration register: SENT —
SRX_GBL_CTRL[SENT_EN], PIT - MCR[MDIS], FlexCAN - MCR[MDIS], SPI —
MCR[MDIS]
2. Disable the clock for the peripherals.

a. Disable the peripherals by PCTL disablement. Select MC_ME_RUN_PCx
configuration in which peripherals are frozen with clock gated in all modes and
configure MC_ME_PCTLx with the same.

b. Enter that mode by two writes to MC_ME_CTRL register to enter that mode.
This is required even if entering the same mode.

3. Wait for the mode transition to complete.

a. Wait for the mode transition to complete by polling MC_ME_GS[S_MTRANS]
or enabling an interrupt for flag MC_ME_IS[I_MTC]. A timer, even if it is the
watchdog, should be used to make sure the mode transition completes.

b. Confirm the desired target mode was entered by checking the status of
MC_ME_GS[S_CURRENT_MODE].

4. Disable auxiliary clock divider register by configuring:

MC _CGM_AC<m> DC<n>=0

5. Select the IRCOSC clock source for the auxiliary selectors by configuring
MC_CGM_AC<x>_SC[SELCTL]=1h.

6. Select XOSC as the system clock using register
MC_ME_<target_mode>_MC[SYSCLK].

a. MC_ME_<mode>_MC[SYSCLK] = 1h.

b. Enter that mode by two writes to MC_ME_CTRL register to enter that mode.
This is required even if entering the same mode.

7. Wait for the mode transition to complete.

a. Wait for the mode transition to complete by polling MC_ME_GS[S_MTRANS]
or enabling an interrupt for flag MC_ME_IS[I_MTC]. A timer, even if it is the
watchdog, should be used to make sure the mode transition completes.

b. Confirm the desired target mode was entered by checking the status of
MC_ME_GS[S_CURRENT_MODE].
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Select IRCOSC as the system clock by configuring
MC_ME_<target_mode>_MC[SYSCLK].

a. MC_ME_<mode>_MC[SYSCLK] = 0.

b. Enter that mode by two writes to MC_ME_CTRL register to enter that mode.
This is required even if entering the same mode.

Wait for the mode transition to complete.

a. Wait for the mode transition to complete by polling MC_ME_GS[S_MTRANS]
or enabling an interrupt for flag MC_ME_IS[I_MTC]. A timer, even if it is the
watchdog, should be used to make sure the mode transition completes.

b. Confirm the desired target mode was entered by checking the status of
MC_ME_GS[S_CURRENT_MODE].

Turn off the PLLI

a. Configure a mode configuration for turning off PLL1, and keeping XOSC and
PLLO on. In a mode configuration register, set MC_ME_<mode>_MC[PLL10ON]
=0.

b. Enter that mode by two writes to MC_ME_CTRL register to enter that mode.
This is required even if re-entering the same mode.

Wait for the mode transition to complete.

a. Wait for the mode transition to complete by polling MC_ME_GS[S_TRANS] or
enabling an interrupt for flag MC_ME_IS[I_MTC]. A timer, even if it is the
watchdog, should be used to make sure the mode transition completes. Mode
transition will NOT complete until PLL is turned off.

b. Confirm the desired target mode was entered by checking the status of
MC_ME_GS[S_CURRENT_MODE].

Turn off PLLO.

a. Configure a mode configuration for turning on PLLO, keeping XOSC on. In a
mode configuration register (MC_ME_<mode>_MC) set
MC_ME_<mode>_MC[PLLOON] = 0.

b. Enter that mode by two writes to MC_ME_CTRL register to enter that mode.
This is required even if entering the same mode.

Wait for the mode transition to complete.

a. Wait for the mode transition to complete by polling MC_ME_GS[S_MTRANS]
or enabling an interrupt for flag MC_ME_IS[I_MTC]. A timer, even if it is the
watchdog, should be used to make sure the mode transition completes. Mode
transition will NOT complete until PLL is turned off

b. Confirm the desired target mode was entered by checking the status of
MC_ME_GS[S_CURRENT_MODE].

Turn off XOSC.

a. Configure a mode configuration for turning off XOSC. In a mode configuration

register (MC_ME_<mode>_MC) set MC_ME_<mode>_MC[XOSCON] = 1.
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b. Enter that mode by two writes to MC_ME_CTRL register to enter that mode.

This is required even if entering the same mode.
15. Wait for the mode transition to complete.

a. Wait for the mode transition to complete by polling MC_ME_GS[S_MTRANS]
or enabling an interrupt for flag MC_ME_IS[I_MTC]. A timer, even if it is the
watchdog, should be used to make sure the mode transition completes. Mode
transition will NOT complete until XOSC is turned off.

b. Confirm the desired target mode was entered by checking the status of
MC_ME_GS[S_CURRENT_MODE].

NOTE

2.35 Cyclic Redundancy Check

2.35.1 Configuration Register (CRC_CFGn)
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Access: User read/write.

Address: Oh base + Oh offset + (16d x i), where i=0d to 2d

Bit 0

1 2 3 4 5 G 7 a 9 10 i1

Reset O 0 0 0 0 0 0 0 0 0 0 0 0 ] 0 0
Bt 16 17 18 19 20 21 22 23 | 24 25 26 27 28 29 a0 31
w
R 0 o E E N
< = 5 POLYG | £ | INV
o & 0
e =
w
Reset O 0 0 0 0 0 0 0 0 0 0 0 - * 0 0
* Motes:
+ POLYG field: Reset value is a function of the number of contexts, N. When N%2 = 0, reset value = 01b. When N%2 = 1,
reset value = 00b.
Table 2-71. CRC_CFGn field descriptions
Field Description
0-7 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
0-7 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
26 Swap CRC_INP byte-wise
SWAP_ NOTE: INV and SWAP bits are set to 1 for CRC-32 polynomial
BYTEWISE calculations.
0 Do not swap
1 Perform byte-wise swap on CRC_INP input data internally for CRC-32
polynomial calculations.
27 Swap CRC_INP bit-wise
SWAP_BITWISE
Do not swap
1 Perform bit-wise swap on CRC_INP input data internally for CRC-8 and
CRC-16 polynomial calculations.
28-29 Polynomial selection
POLYG This bit can be written only during the configuration phase.
00 CRC-CCITT polynomial
01 CRC-32 polynomial
10 CRC-8 polynomial
11 Reserved
Table continues on the next page...
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Table 2-71. CRC_CFGn field descriptions (continued)

Field Description
30 Swap selection
SWAP This bit can be written only during the configuration phase. The swap

operation is a bit-by-bit swapping of the content.
0 No swap selection applied on the CRC_OUTP content
1 Swap selection (MSB to LSB, LSB to MSB) applied on the CRC_OUTP

content
31 Inversion selection
INV This bit can be written only during the configuration phase. The inversion

operation is a complement (or negation) of the content.
0 No inversion selection applied on the CRC_OUTP content
1 Inversion selection (bit x bit) applied on the CRC_OUTP content

2.36 Fault Collection and Control Unit

2.36.1 Fault Collection and Control Unit (FCCU)

FCCU module changes:

* In the FCCU_CEFG register description, added a footnote to the diagram to indicate
that the entire register reset value is chip-specific. Removed the similar footnote for
only the FOP field. Changed the access type of some reserved fields. Edited the
register description for grammar, style, and clarity.

* In the Memory map, changed the register access type of Noncritical Fault Timeout
Enable (FCCU_NCF_TOEn) to R/W.

* In the FCCU_CFG_TO register description, deleted the register reset value and
replaced it with a footnote to indicate that it is chip-specific.

* In Definitions

* Replaced types of reset table with two bullet lists.

* In FSM description, in the list item Configuration deleted by writing either to
TRANS_LOCK or PERMT_LOCK because these locking mechanisms are discussed
elsewhere.

 In Register descriptions, in the first sentence of the second-to-last paragraph, edited
text

* Made the following changes to the Configuration (FCCU_CFG) register description:
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¢ In the FOP field's function description, changed The following values and
meanings are for the derived (7-bit) prescaler, not FOP alone. to The following
example values and meanings are for the derived (7-bit) prescaler, not FOP
alone. Added the following example value and meaning: 0001000: 8; divide by
18 x 2048 (36,864). Deleted the following note: The value of FOP after a
Configuration-state timeout is 001000b (divide by 18 x 2048, or 36,864).

* In the NA Freeze Status (FCCU_N2AF_STATUS) register description, in the NAFS
field description, deleted this note: This field can be read and written but writing 1
has no effect.

* In the AF Freeze Status (FCCU_A2FF_STATUS) register description, changed the
access types of the AF_SRC and AFFS fields from read-write to read-only. In the
AF_SRC and AFFS field descriptions, deleted this note: This field can be read and
written but writing 1 has no effect.

* In the NF Freeze Status (FCCU_N2FF_STATUS) register description, changed the
access types of the NF_SRC and NFFS fields from read-write to read-only. In the
NF_SRC and NFFS field descriptions, deleted this note: This field can be read and
written but writing 1 has no effect.

* In the FA Freeze Status (FCCU_F2A_STATUS) register description, in the FAFS
field description, deleted this note: This field can be read and written but writing 1
has no effect.

* In the Noncritical Fault State Configuration (FCCU_NCFS_CFGn) and NMI Enable
(FCCU_NMI_ENn) register descriptions, removed the following inaccurate note: Do
not configure the same channel for both a RESET reaction in the
FCCU_NCFS_CFGn register and an NMI reaction in the FCCU_NMI_ENn register
at the same time.

* In Use cases and limitations, rewrote Configuration guidelines guidelines (formerly
titled "Misconfigurations") to improve the accuracy and clarity of the material by
putting it in terms of guidelines you must follow. Added guidelines about what you
must do if you enable chip reset as the type of Fault-state reaction for a noncritical
fault channel and if you enable Alarm state for the channel.

* In Fault recovery, added the word noncritical before the word FAULT.

* In FCCU Output Supervision Unit, deleted Also, the case of a continuously incoming
disabled fault being enabled later, is not monitored. Also deleted All intermediate
faults are masked (not monitored) during this timeout cycle.

* In the PhysicErrorPin field description, added the spelled-out name of the field, Fault
Output (EOUT) States. Replaced PhysicErrorPin : Physical Error Pin's state.
PhysicErrorPin[0] corresponds to error pin 0 and PhysicErrorPin[1] corresponds to
error pin 1. For each of these, the bit values have the following meanings: O: Error
Pin is at logical 0; 1: Error Pin is at logical 1 with Applies only after successfully
running an OP3 operation (OPR) and only when the EOUT signals are active
(FCCU_SET_AFTER_RESET). Indicates the states that FCCU is driving on the
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EOUT signals. Deleted During Fault state, a static or toggling value is observed
based on selected protocol. Replaced the list of two values and meanings with a list
of four values and meanings.

* In the Mode Controller Status (FCCU_MCS) register description, changed the
general description from and whether FCCU was in Fault state when FCCU captured
each mode to and whether FCCU was in Fault state and NMIOUT was asserted (as
the result of a noncritical fault) when FCCU captured each mode and changed the
footnote for the register reset value from The MC_ME module changes the value of
the register immediately after the chip leaves RESET mode. to The reset value is
chip-specific. See the chip-specific FCCU information. (The MC_ME module
changes the value of the register immediately after the chip leaves RESET mode.). In
the FSO field description (and similarly in the FS1, FS2, and FS3 field descriptions),
changed Indicates whether FCCU was in Fault state when FCCU captured MCSO to
Indicates whether FCCU was in Fault state and NMIOUT was asserted (as the result
of a noncritical fault) when FCCU captured MCSO; changed the meaning for the
value 0 from A state other than Fault state to Not in Fault state or NMIOUT not
asserted; changed the meaning for the value 1 from Fault state to In Fault state and
NMIOUT asserted.

* Because the fault-output (EOUT) signaling frequency is programmable (FOP), not
fixed at 61 Hz:

* In EOUT interface interface, deleted With a CLKSAFE frequency of 16 MHz,
this drives a signal of 61 Hz on EOUT.

* In Dual-rail protocol, deleted As long as FCCU is in NORMAL or ALARM
state, output will show "non-faulty" signal. Output pins EOUT[0:1] will toggle
between 01 and 10 with a given frequency of 61 Hz. Note that, although deleted
here, the information regarding the "nonfaulty" indication on the EOUT signals
during Normal and Alarm states remains true and is documented elsewhere.

* In the Configuration (FCCU_CFG) register description, in the FCCU_SET_CLEAR
field description, added the field name, Fault-Output (EOUT) Control; rewrote the
function description and value meanings.

* In the FCCU_SET_AFTER_RESET field description, added the spelled-out name of
the field, Fault-Output (EOUT) Activate; rewrote the general description; rewrote the
meanings for both values.

* Inserted the following new sections in EOUT interface interface prior to Dual-rail
protocol :

* Introduction : Moved the first paragraph from the previous EOUT interface
section into this section.

e The The FCCU conditions. Added new content.

* How the How the fault-output (EOUT) timer works. Moved general information
from the DELTA_T field description to this section. In the moved information,
changed EOUT fault-indication timer to fault-output (EOUT) timer. In the first
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paragraph of the moved information, added the following new list item to the
beginning of the list: The faultoutput (EOUT) signals are not programmed to be
always low (FCCU_SET_CLEAR). In the third paragraph of the moved
information, changed the first list item from T_min has expired to If the EOUT
signals are in Bistable faultoutput mode (FOM), T_min has expired. In the
second paragraph, deleted or not applicable.
 Prepare the EOUT signals to indicate FCCU’s condition. Added new content.
* More about the EOUT interface

» Revised the Noncritical Fault-State EOUT Signaling Enable
(FCCU_EOUT_SIG_ENRn) register description for clarity.

* In the Delta T (FCCU_DELTA_T) register description, rewrote the DELTA_T field
description.

e In Introduction, replaced The FCCU provides up to two bidirectional signals
(EOUT]1:0]) as a failure indication to the external world with You use the
EOUT](1:0] signals to indicate FCCU’s condition to off-chip logic.

e In EOUT interface, changed the note The following table is valid only after software
has enabled the EOUT signals (FCCU_CFG[FCCU_SET_AFTER_RESET] to The
following table is valid only when the EOUT signals are active
(FCCU_SET_AFTER_RESET).

* In Signals, rewrote the description of the EOUT[1:0] signal function for accuracy
and clarity.

* In the figure in Block diagram, changed the double-headed arrow between EOUT1
intf and EOUT([1] to a single-headed arrow that indicates that EOUT([1] is an output
only.

* In the figure in FCCU Output Supervision Unit, removed the line that connects an
FCCU fault output to a FOSU input; added a line that connects the FCCU FIF output
to a FOSU input.

* In Signals, added a signal description for the FIF signal.

* In the Status (FCCU_STAT) register description, rewrote the ESTAT and STATUS
field descriptions for clarity.

* In the IO Control (FCCU_EINOUT) register description, for the EIN1 and EINO
fields, changed the reset value to indeterminate (x) and rewrote the field descriptions
for clarity.

* In Signals, added a table row for the EIN[1:0] signals.

* Added the following sections to clarify how to perform certain procedures:

e Put FCCU in Configuration or Normal state

* Run operations
* In Acronyms and abbreviations, added a row for NVM.
* In Introduction :
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* Replaced the list item that begins with The FCCU's configuration is lockable
with Lockable configuration.
* Added the list item Nonvolatile memory interface (NVMCEFG signals) for
configuration loading.

In Main features, added the list item Nonvolatile memory interface (NVMCFG
signals) for configuration loading.
In the Control Key (FCCU_CTRLK) register description, rewrote the description of
the register's function and the description of the CTRLK field's function so it
includes the OP31 operation.
Added FCCU_CFG register bit value sources (N and C) by event.
Added Configuration registers.
In Signals, added table rows for the NVMCFG[21:0] and SSCMDONE signals.
In the Configuration-State Timer Interval (FCCU_CFG_TO) register description,
changed its name to Configuration- State Timer Interval, and rewrote the description
of the register's function and the description of the TO field's function.
In the Configuration (FCCU_CFQG) register description, rewrote the description of
the register's function and rewrote the footnote on the register diagram.
In the Control (FCCU_CTRL) register description:

* Rewrote the description of the OPR field.

» Rewrote the description of the register's function.
Added Nonvolatile memory interface.
In Introduction, changed the list item After power on, the EOUT signals have high
impedance. They show operational state only on software request to After power on,
the EOUT signals have high impedance. They show operational state only after
configuration by software.
In More about the EOUT interface, deleted this paragraph: These resets influence the
state of the failure indication pins...Other resets should not influence the state of the
failure indication pins.
In More about the EOUT interface, changed NA (not applicable) appears in the
following table to NA (not applicable) appears in the following table.
In the Noncritical Fault-State EOUT Signaling Enable (FCCU_EOUT_SIG_ENn)
register description, rewrote the register's function description and the EOUTENx
field's function description.
In Signals, revised the function description for the FIF signal.
In NMI/WKPU interface, changed another mode to another mode change.
Throughout the chapter, changed non-critical to noncritical.
In each of the following register descriptions, changed the format of the table (and
deleted its title) in the register function summary and reworded the sentence in the
field function summary that refers to the table:

* Noncritical Fault Configuration (FCCU_NCF_CFGn)

* Noncritical Fault Status (FCCU_NCF_Sn)
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e Noncritical Fault Enable (FCCU_NCF_En)
e Noncritical Fault Timeout Enable (FCCU_NCF_TOEn)
* IRQ Alarm Enable (FCCU_IRQ_ALARM_ENn)
* Noncritical Fault-State EOUT Signaling Enable (FCCU_EOUT_SIG_ENn) (no
sentence rewording or title deletion)
* In Introduction, changed One of the error out pins is high to One of the fault-output
(EOUT) signals is high.

2.37 Self-Test Control Unit

2.37.1 Introduction

The Self-Test Control Unit (STCU2) controls the execution of the built-in self-test of the
MPC5744P.

The built-in self-test supports in the application:
* Memory (RAM/ROM) Built-In Self-Test (MBIST) at startup and shutdown.
» Scan-based Logic BIST for digital logic (LBIST), which is divided into multiple
partitions, at startup and shutdown.

The following table summarizes the three self-test modes. For detailed descriptions of the
modes, see Use cases and limitations.

Table 2-72. STCU2 self-test modes

Self-test mode Description Availability

Normal self-test mode |MBIST for all memories with a checkerboard/inverted checkerboard |In startup mode and shutdown
algorithm mode

LBIST on all partitions

Long self-test mode MBIST for all memories with the reduced RAM and ROM algorithm | Only during shutdown mode
LBIST on all partitions

Diagnostic mode MBIST for all memories with the full RAM and ROM algorithm Only during shutdown mode

LBIST on all partitions

In application mode, the STCU?2 initiates self-test execution:
* after Power-on Reset (POR)
* after external reset (if triggered as long-functional reset)
* after destructive reset
* when initiated by software
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The STCU2 communicates any fault information to the Fault Control and Collection Unit
(FCCU) and to the Reset Generation Module (MC_RGM).

The startup self-test is implemented by Freescale. The user can choose either to run
normal self-test execution during startup of the device or to bypass the startup self-test
execution by programming the appropriate records in the UTEST flash memory.

The shutdown self-test sequence is user programmable and must be started by the user
application on demand. This self-test can be executed at less critical times in the
application. After the self-test is executed during shutdown, a long functional reset is
initiated, and the self-test results are accessible.

The STCU?2 includes the SSCM DCEF bus to load the self-test parameters from flash
memory—consisting of both the test flash memory, which is programmed by Freescale,
and the UTEST flash, which is user-programmable—during the startup self-test phase.

2.37.2 Use cases and limitations

The STCU2 module is designed to give a high degree of flexibility by providing multiple
self-test types. The following tables summarize the provided STCU2 self-test operations.

NOTE
Make sure that the flash is in IDLE state before starting LBIST
(Self Test) operation.

Table 2-73. Startup self-test

Self-test Coverage BIST details Execution time
No self-test execution No coverage No LBIST Ons
No MBIST
Normal startup self-test Coverage of = 90% stuck-at |LBIST on all partitions Max. 18 ms total execution
MBIST for all memories with a time
4N checkerboard algorithm

Table 2-74. Shutdown self-tests

Self-test Stuck-at coverage | Transition coverage | LBIST details MBIST details Execution time

Normal >=75% on all >=60% on all LBIST on all MBIST for all memories Max. 51 ms total
shutdown self- partitions partitions partitions with a 4N checkerboard execution time

test algorithm

Long shutdown MBIST on all memories |Max. 68 ms total

self-test with reduced RAM and |execution time

ROM algorithm (without
ASOF)

Table continues on the next page...
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Table 2-74. Shutdown self-tests (continued)

Self-test Stuck-at coverage | Transition coverage | LBIST details MBIST details Execution time
Diagnostic MBIST on all memories
shutdown self- with full RAM and ROM
test algorithm

2.37.3 Shutdown self-test sequence

This is the typical mode of using the STCU2 module during the application run.

2.37.3.1

Preparation before initiating an STCU shutdown self-test

Before you initiate the execution of an STCU shutdown self-test, you must complete the
following prerequisite procedure to prepare the chip.

1. End the currently running application, including graceful termination of peripherals
as required by the application.

2. Ensure PBRIDGE clock is not over clocked (maximum frequency is S0MHz) when
SYS_CLK is switched to 200MHz.

* Configure PBRIDGE*_CLK as SYS_CLK (system clock) divided by 4:

MC_CGM_SC_DCO[DIV]=3h.

3. Configure DRUN to turn off PLLI (to save power), turn off PLLO so PLLO can be
re-configured for the required 200MHz self-test clock frequency, turn on the XOSC

as it is needed to provide the PLLO reference clock during self-test, and select

IRCOSC to source SYS_CLK:

a. Select IRCOSC as the SYS_CLK clock source:
MC_ME_DRUN_MC[SYSCLK]=0000b.

b. Enable XOSC: MC_ME_DRUN_MC[XOSCON]=1 (will be required for PLLO).
c. Disable PLLO: MC_ME_DRUN_MC|[PLLOON]=0.
d. Disable PLL1: MC_ME_DRUN_MC|[PLL1ON]=0.

4. Activate new configuration by performing mode change to DRUN:

MC_ME_MCTL[TARGET_MODE]=0011b (see the MC_ME chapter for mode

change request details).

5. Select the clocks for the FlexRay and FlexCAN (modules needs to be enabled):
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a. Select CAN_PLL_CLK as the CAN_CLKXx clock source:
CAN_CTRLI1[CLKSRC]=1.
b. Select FRAY_PLL_CLK as the FRAY_CLK clock source:
FR_MCR[CLKSEL]=1.
6. Gate off all peripheral clocks for DRUN mode. See Software considerations for the
blocking of mode transitions (after Mode Transition Process)

7. Configure PLLO for required 200MHz self-test frequency:
a. Select XOSC as PLLO's reference clock: MC_CGM_AC3_SC[SELCTL]=1.

b. Configure PLLO to provide 200MHz at its PHI output: PLLDIG_PLLODV
(values depend on XOSC frequency).

8. Configure DRUN mode to turn on PLLO :
Enable PLLO: MC_ME_DRUN_MC[PLLOON]=1.

9. Activate new configuration by performing mode change to DRUN:
MC_ME_MCTL[TARGET_MODE]=0011b (see the MC_ME chapter for mode
change request details).

10. Select PLLO PHI to source SYS_CLK:

Select PLLO PHI as the SYS_CLK clock source:
MC_ME_DRUN_MC[SYSCLK]=0010b.

11. Activate new configuration by performing mode change to DRUN:

MC_ME_MCTL[TARGET_MODE]=0011b (see the MC_ME chapter for mode
change request details).

12. Select PLLO PHI to source all auxiliary clocks used during self-test:
a. Select PLLO PHI as the MOTC_CLK, SGEN _CLK, and ADC_CLK clock
source:

MC_CGM_ACO_SC[SELCTL]=2h.

b. Select PLLO PHI as the LFAST PLL clock source:
MC_CGM_ACS5_SC[SELCTL]=2h.

c. Select PLLO PHI1 as the source of PLLI:
MC_CGM_AC4_SC[SELCTL]=3h.

d. Select PLLO PHI as the CLKOUTO clock source:
MC_CGM_AC6_SC[SELCTL]=2h.
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e. Select PLLO PHI as the ENET_CLK clock source:
MC_CGM_ACI10_SC[SELCTL]=2h.

f. Select PLLO PHI as the ENET_TIME_CLK clock source:
MC_CGM_ACI11_SC[SELCTL]=2h.

13. Configure all the auxiliary clock dividers:
a. Configure MOTC_CLK clock as PLLO PHI divided by 1:

MC_CGM_ACO_DCO[DE]=0h
MC_CGM_ACO0_DCO[DIV]=0h.

b. Configure SGEN_CLK clock as PLLO PHI divided by 8:
MC_CGM_ACO_DCI1[DE]=0h
MC_CGM_ACO_DCI1[DIV]=7h.

c. Configure ADC_CLK clock as PLLO PHI divided by 2:
MC_CGM_ACO_DC2[DE]=0h
MC_CGM_ACO_DC2[DIV]=1h.

d. Configure FRAY_PLL_CLK clock as PLLO PHI divided by 2:
MC_CGM_ACI1_DCO[DE]=1h
MC_CGM_ACI1_DCO[DIV]=1h.

e. Configure SENT_CLK clock as PLLO PHI divided by 2:
MC_CGM_ACI1_DCI1[DE]=0h
MC_CGM_ACI1_DCI1[DIV]=1h.

f. Configure CAN_PLL_CLK clock as PLLO PHI divided by 4:
MC_CGM_AC2_DCO[DE]=1h
MC_CGM_AC2_DCO[DIV]=3h.

g. Configure LFAST_PLL clock as PLLO PHI divided by 1:
MC_CGM_ACS5_DCO[DE]=0h
MC_CGM_AC5_DCO[DIV]=0h.

h. Configure CLKOUTO clock as PLLO PHI divided by 8:
MC_CGM_AC6_DCO[DE]=0h
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MC_CGM_AC6_DCO[DIV]=7h.

1. Configure ENET_CLK clock as PLLO PHI divided by 4:
MC_CGM_AC10_DCO[DE]=1h
MC_CGM_AC10_DCO[DIV]=3h.

J. Configure ENET_TIME_CLK clock as PLLO PHI divided by 2:
MC_CGM_ACI11_DCO[DE]=1h
MC_CGM_ACI11_DCO[DIV]=1h.

NOTE

Please note that the dividers which are getting disabled in the
above configuration were enabled at least once before getting
disabled.

2.37.3.2 Shutdown self-test initiation procedure

To initiate a shutdown self-test, execute the following steps for the desired self-test mode.
All accesses must be processed without interruption. The values to write to each register
appear in Table 2-75.

1.

o © 3 ok wD

S Y
—_ O

Configure the STCU_SKC register by first writing the key1 value and then writing
the key?2 value.

Configure the STCU_MBn_CTRL registers.
Configure the STCU_CFG register.

Configure all STCU_LBn_CTRL registers.
Configure all STCU_LBn_PCS registers.
Configure all STCU_LBn_MISRELSW registers.
Configure all STCU_LBn_MISREHSW registers.
Configure the STCU_WDG register.

Configure the STCU_LBRMSW register.
Configure the DCL_IPSO register.

. Configure the STCU_RUNSW register. This access immediately starts the shutdown

self-test execution.
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NOTE
During shutdown self-tests, once the STCU?2 registers are
configured they cannot be overridden via IPS until the self-
testing is complete.

The following table identifies the values to write to the STCU registers to configure each
type of shutdown self-test.

Table 2-75. STCU register configuration for shutdown self-tests

STCU register Shutdown self-tests
Normal
SKC Key1: 0x753F924E
Key2: 0x8AC06DB1
MBO_CTRL 0x91000000
MB1_CTRL 0x98000000
MB2_CTRL 0x93000000
MB3_CTRL 0x94000000
MB4_CTRL 0x95000000
MB5_CTRL 0x96000000
MB6_CTRL 0x97000000
MB7_CTRL 0x10000000
MB8_CTRL 0x99000000
MB9_CTRL 0x9A000000
MB10_CTRL 0x9B000000
MB11_CTRL 0x9C000000
MB12_CTRL 0x9D000000
MB13_CTRL 0x9E000000
MB14_CTRL 0x9F000000
MB15_CTRL 0xA0000000
MB16_CTRL 0xA1000000
MB17_CTRL 0xA2000000
MB18_CTRL 0xA3000000
MB19_CTRL 0xA4000000
MB20_CTRL 0xA5000000
MB21_CTRL 0xA6000000
MB22_CTRL 0xA7000000
MB23_CTRL 0xA8000000
MB24_CTRL 0xA9000000
MB25_CTRL 0xAA000000
MB26_CTRL 0x00000000 (N15P), 0x03000000 (N65H)
CFG 0x12000008

Table continues on the next page...
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Table 2-75. STCU register configuration for shutdown self-tests (continued)

STCU register

Shutdown self-tests

Normal
LBO_CTRL 0x83031107
LB1_CTRL 0x82031107
LB2_CTRL 0x7F031107
LB3_CTRL 0x01031107
LBO_PCS 0x00006978 (N15P), 0x00000A8C (N65H)
LB1_PCS 0x00000708 (N15P), 0x0000073A (N65H)
LB2_PCS 0x00000B00
LB3_PCS 0x00000740

LBO_MISRELSW

0x6D73AEOD(N15P), 0x23449471(N65H)

LB1_MISRELSW

0xF1B392F7(N15P), 0x900F8372(N65H)

LB2_MISRELSW

0xC97B3FA7(N15P), 0xD1933F3A(N6G5H)

LB3_MISRELSW

0x5D01B854(N15P), 0x5D1E5519(N65H)

LBO_MISREHSW

LB1_MISREHSW

(
0xBD380512(N15P), 0XF80DAB7A(NB5H)
0x18916197(N15P), 0x8C363533(N65H)

LB2_MISREHSW

O0xFA8FB16E(N15P), 0x2D2A280D(N65H)

LB3_MISREHSW

0x10806935(N15P), 0OXAC087BB4(N65H)

WDG 0x00060000

LBRMSW 0x0000000F
DCL_IPSO 0x03008214 (N15P), 0x3008212 (N65H)

RUNSW 0x00000301

2.37.3.3 Shutdown self-test execution sequence
The user configures the STCU by following the self-test initiation procedure.

1.

AN o

The STCU powers a self-test setup phase.

Self-test executes / MBIST phase
Self-test executes / LBIST phase

The STCU collects all BIST results and stores them internally.

The STCU arranges a long functional reset.

NOTE

If an erase (or program) operation is going on in the Flash, then

any request for LBIST, or any customer accessible self test
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disabled. Ensure Flash is in IDLE state before starting LBIST.

2.37.4 LBIST partitioning

The following table describes the mapping among:
* the LBIST number, as the STCU captures it
* the device partition corresponding to the number
e all modules that take part in the appropriate LBIST

Table 2-76. LBIST mapping

LBIST number Device partition Modules participating in LBIST

LBISTO Partition CO z4 Main Core_0
PFLASH

Flash memory
NPC

NXMCO and NXMCH1
MEMU

XBAR

DSMC of SRAM
DMA_O

EIM

INTC

NAL

NAP

NPC Handshake
PRAMC

PCM

Port Concentrator
SWT

SMPU

ST™M

XBIC_0

XBIC_1

LBIST1 Partition C1 z4 Checker Core_0s
CMU1

DMA_1

RCCU

LBIST2 Partition PO DMAMUX_1

Table continues on the next page...
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Table 2-76. LBIST mapping (continued)
LBIST number Device partition Modules participating in LBIST
FlexRay
WKPU
MC_ME
MC_PCU
SIuL2

I0-muxing logic

CRC

PIT

PBridge_0

DSPIO and DSPI1
DSMC of PBRIDGE_0
LINFlex_1

FlexPWMH1

eTimer1

CTU1

SENTO (SRXO0)

SIPI

LFAST

BAM

FlexCANO, FlexCAN1, and FlexCAN2
ADC1 and ADC3
ENET

TSENS_1

LBIST3 Partition P1 DMAMUX_0

DSMC of PBRIDGE_1
FCCU

FOSU

CMUoO, CMU2, CMUS3, and CMU4
DSPI2 and DSPI3
SGEN

LINFlex_0

FlexPWMO

eTimer0 and eTimer2
CTUO

SENT1 (SRX1)
ADCO and ADC2
PBridge_1
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Table 2-76. LBIST mapping

LBIST number Device partition Modules participating in LBIST
TSENS_0

NOTE
STCU2, SSCM, MC_RGM, MC_CGM, IRCOSC, XOSC,
PLLDIG, PMC are not LBISTED because they themselves are
needed to be alive during LBIST execution. REG_PROT
instances are there corresponding to every Module and it is in
the same hierarchy as the Module

2.38 Protected Registers

The following table identifies registers that are protected on this device.

Table 2-77. Protected registers

Module Register Size Offset Address Protect size
ADCO MCR 32 0x0 0xFBE00000 32-bit
ADCO IMR 32 0x20 0xFBE00020 32-bit
ADCO CIMRO 32 0x24 0xFBE00024 32-bit
ADCO WTIMR 32 0x34 0xFBE00034 32-bit
ADCO DMAE 32 0x40 0xFBE00040 32-bit
ADCO DMARO 32 0x44 0xFBE00044 32-bit
ADCO THRHLRO 32 0x60 0xFBE00060 32-bit
ADCO THRHLR1 32 0x64 0xFBE00064 32-bit
ADCO THRHLR2 32 0x68 0xFBE00068 32-bit
ADCO THRHLR3 32 0x6C 0xFBEO006C 32-bit
ADCO PSCR 32 0x80 0xFBE00080 32-bit
ADCO PSRO 32 0x84 O0xFBEO00084 32-bit
ADCO CTRO 32 0x94 0xFBE00094 32-bit
ADCO NCMRO 32 0xA4 OxFBEOOOA4 32-bit
ADCO JCMRO 32 0xB4 0xFBE000B4 32-bit
ADCO PDEDR 32 0xC8 0xFBE0O00C8 32-bit
ADCO THRHLR4 32 0x280 0xFBE00280 32-bit
ADCO THRHLR5 32 0x284 0xFBE00284 32-bit
ADCO THRHLR6 32 0x288 0xFBE00288 32-bit
ADCO THRHLR? 32 0x28C 0xFBE0028C 32-bit
ADCO THRHLRS8 32 0x290 0xFBE00290 32-bit
ADCO THRHLR9 32 0x294 0xFBE00294 32-bit

Table continues on the next page...
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
ADCO THRHLR10 32 0x298 0xFBE00298 32-bit
ADCO THRHLR11 32 0x29C 0xFBE0029C 32-bit
ADCO THRHLR12 32 0x2A0 O0xFBE002A0 32-bit
ADCO THRHLR13 32 0x2A4 O0xFBEO02A4 32-bit
ADCO THRHLR14 32 0x2A8 0xFBEO02A8 32-bit
ADCO THRHLR15 32 0x2AC O0xFBEO02AC 32-bit
ADCO CWSELRO 32 0x2B0 O0xFBEO02B0 32-bit
ADCO CWSELR1 32 0x2B4 0xFBE002B4 32-bit
ADCO CWENRO 32 0x2E0 O0xFBEOO2EO 32-bit
ADCO AWORRO0 32 0x2F0 0xFBEOO2F0 32-bit
ADCO STCR1 32 0x340 0xFBE00340 32-bit
ADCO STCR2 32 0x344 O0xFBEO00344 32-bit
ADCO STCR3 32 0x348 0xFBE00348 32-bit
ADCO STBRR 32 0x34C 0xFBE0034C 32-bit
ADCO STAWOR 32 0x380 0xFBE00380 32-bit
ADCO STAW1AR 32 0x384 0xFBE00384 32-bit
ADCO STAW1BR 32 0x388 0xFBEO00388 32-bit
ADCO STAW2R 32 0x38C 0xFBE0038C 32-bit
ADCO STAW4R 32 0x394 0xFBE00394 32-bit
ADCO STAW5R 32 0x398 0xFBE00398 32-bit
ADCO CALBISTREG 32 0x3A0 O0xFBEOO03AO0 32-bit
ADCO OFSGNUSR 32 0x3A8 O0xFBEOO3A8 32-bit
ADC1 MCR 32 0x0 0xFFE04000 32-bit
ADCA1 IMR 32 0x20 OxFFE04020 32-bit
ADCH1 CIMRO 32 0x24 O0xFFE04024 32-bit
ADCA1 WTIMR 32 0x34 OxFFE04034 32-bit
ADCH1 DMAE 32 0x40 0xFFE04040 32-bit
ADC1 DMARO 32 0x44 OxFFE04044 32-bit
ADC1 THRHLRO 32 0x60 0xFFE04060 32-bit
ADC1 THRHLR1 32 0x64 OxFFE04064 32-bit
ADC1 THRHLR2 32 0x68 O0xFFE04068 32-bit
ADCH1 THRHLR3 32 0x6C O0xFFE0406C 32-bit
ADC1 PSCR 32 0x80 O0xFFE04080 32-bit
ADC1 PSRO 32 0x84 O0xFFE04084 32-bit
ADC1 CTRO 32 0x94 OxFFE04094 32-bit
ADCA1 NCMRO 32 0xA4 OxFFEO040A4 32-bit
ADCH1 JCMRO 32 0xB4 O0xFFE040B4 32-bit
ADC1 PDEDR 32 0xC8 O0xFFE040C8 32-bit
ADCH1 THRHLR4 32 0x280 O0xFFE04280 32-bit

Table continues on the next page...
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
ADCH1 THRHLR5 32 0x284 OxFFE04284 32-bit
ADCA1 THRHLR6 32 0x288 OxFFE04288 32-bit
ADCH1 THRHLR? 32 0x28C OxFFE0428C 32-bit
ADC1 THRHLRS8 32 0x290 0xFFE04290 32-bit
ADC1 THRHLR9 32 0x294 OxFFE04294 32-bit
ADC1 THRHLR10 32 0x298 OxFFE04298 32-bit
ADCA1 THRHLR11 32 0x29C OxFFE0429C 32-bit
ADCH1 THRHLR12 32 0x2A0 OxFFE042A0 32-bit
ADC1 THRHLR13 32 0x2A4 OxFFE042A4 32-bit
ADC1 THRHLR14 32 0x2A8 OxFFE042A8 32-bit
ADC1 THRHLR15 32 0x2AC OxFFE042AC 32-bit
ADC1 CWSELRO 32 0x2B0 0xFFE042B0 32-bit
ADCH CWSELR1 32 0x2B4 OxFFE042B4 32-bit
ADCA1 CWENRO 32 0x2E0 OxFFEO042EQ 32-bit
ADCH1 AWORRO0 32 0x2F0 OxFFEO042F0 32-bit
ADC1 STCR1 32 0x340 OxFFE04340 32-bit
ADC1 STCR2 32 0x344 OxFFE04344 32-bit
ADC1 STCR3 32 0x348 OxFFE04348 32-bit
ADCA1 STBRR 32 0x34C OxFFE0434C 32-bit
ADCH1 STAWOR 32 0x380 O0xFFE04380 32-bit
ADCA1 STAW1AR 32 0x384 OxFFE04384 32-bit
ADC1 STAW1BR 32 0x388 O0xFFE04388 32-bit
ADC1 STAW2R 32 0x38C OxFFE0438C 32-bit
ADC1 STAW4R 32 0x394 O0xFFE04394 32-bit
ADCH1 STAWS5R 32 0x398 OxFFE04398 32-bit
ADC1 CALBISTREG 32 0x3A0 OxFFE043A0 32-bit
ADCH1 OFSGNUSR 32 0x3A8 OxFFE043A8 32-bit
ADC2 MCR 32 0x0 0xFBE08000 32-bit
ADC2 IMR 32 0x20 0xFBE08020 32-bit
ADC2 CIMRO 32 0x24 0xFBE08024 32-bit
ADC2 WTIMR 32 0x34 OxFBE08034 32-bit
ADC2 DMAE 32 0x40 0xFBE08040 32-bit
ADC2 DMARO 32 0x44 0xFBE08044 32-bit
ADC2 THRHLRO 32 0x60 0xFBEO08060 32-bit
ADC2 THRHLR1 32 0x64 0xFBE08064 32-bit
ADC2 THRHLR2 32 0x68 OxFBE08068 32-bit
ADC2 THRHLR3 32 0x6C 0xFBE0806C 32-bit
ADC2 PSCR 32 0x80 0xFBE08080 32-bit
ADC2 PSRO 32 0x84 0xFBE08084 32-bit

Table continues on the next page...
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
ADC2 CTRO 32 0x94 0xFBE08094 32-bit
ADC2 NCMRO 32 0xA4 OxFBEO80A4 32-bit
ADC2 JCMRO 32 0xB4 0xFBE080B4 32-bit
ADC2 PDEDR 32 0xC8 O0xFBE080C8 32-bit
ADC2 THRHLR4 32 0x280 0xFBE08280 32-bit
ADC2 THRHLR5 32 0x284 O0xFBE08284 32-bit
ADC2 THRHLR6 32 0x288 0xFBE08288 32-bit
ADC2 THRHLR? 32 0x28C 0xFBE0828C 32-bit
ADC2 THRHLRS8 32 0x290 0xFBE08290 32-bit
ADC2 THRHLR9 32 0x294 0xFBE08294 32-bit
ADC2 THRHLR10 32 0x298 O0xFBE08298 32-bit
ADC2 THRHLR11 32 0x29C 0xFBE0829C 32-bit
ADC2 THRHLR12 32 0x2A0 O0xFBE082A0 32-bit
ADC2 THRHLR13 32 0x2A4 OxFBE082A4 32-bit
ADC2 THRHLR14 32 0x2A8 OxFBE082A8 32-bit
ADC2 THRHLR15 32 0x2AC O0xFBEO82AC 32-bit
ADC2 CWSELRO 32 0x2B0 0xFBE082B0 32-bit
ADC2 CWSELR1 32 0x2B4 O0xFBE082B4 32-bit
ADC2 CWENRO 32 0x2E0 OxFBEO82EO 32-bit
ADC2 AWORRO 32 0x2F0 0xFBE082F0 32-bit
ADC2 STCR1 32 0x340 0xFBEO08340 32-bit
ADC2 STCR2 32 0x344 0xFBE08344 32-bit
ADC2 STCR3 32 0x348 OxFBE08348 32-bit
ADC2 STBRR 32 0x34C 0xFBE0834C 32-bit
ADC2 STAWOR 32 0x380 0xFBE08380 32-bit
ADC2 STAW1AR 32 0x384 OxFBE08384 32-bit
ADC2 STAW1BR 32 0x388 0xFBE08388 32-bit
ADC2 STAW2R 32 0x38C OxFBE0838C 32-bit
ADC2 STAW4R 32 0x394 0xFBE08394 32-bit
ADC2 STAWS5R 32 0x398 OxFBE08398 32-bit
ADC2 CALBISTREG 32 0x3A0 OxFBEO83A0 32-bit
ADC2 OFSGNUSR 32 0x3A8 OxFBEO83A8 32-bit
ADC3 MCR 32 0x0 O0xFFEOC000 32-bit
ADC3 IMR 32 0x20 0xFFE0C020 32-bit
ADC3 CIMRO 32 0x24 OxFFEOC024 32-bit
ADC3 WTIMR 32 0x34 OxFFE0C034 32-bit
ADC3 DMAE 32 0x40 O0xFFE0C040 32-bit
ADC3 DMARO 32 0x44 OxFFEOCO044 32-bit
ADC3 THRHLRO 32 0x60 O0xFFEOC060 32-bit

Table continues on the next page...
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
ADC3 THRHLR1 32 0x64 OxFFEOC064 32-bit
ADC3 THRHLR2 32 0x68 OxFFEOC068 32-bit
ADC3 THRHLR3 32 0x6C O0xFFEOC06C 32-bit
ADC3 PSCR 32 0x80 OxFFEOC080 32-bit
ADC3 PSRO 32 0x84 O0xFFE0C084 32-bit
ADC3 CTRO 32 0x94 OxFFE0C094 32-bit
ADC3 NCMRO 32 0xA4 OxFFEOCO0A4 32-bit
ADC3 JCMRO 32 0xB4 OxFFEOCO0B4 32-bit
ADC3 PDEDR 32 0xC8 OxFFEOCO0CS8 32-bit
ADC3 THRHLR4 32 0x280 0xFFE0C280 32-bit
ADC3 THRHLR5 32 0x284 OxFFEO0C284 32-bit
ADC3 THRHLR6 32 0x288 OxFFE0C288 32-bit
ADC3 THRHLR? 32 0x28C O0xFFEOC28C 32-bit
ADC3 THRHLR8 32 0x290 O0xFFE0C290 32-bit
ADC3 THRHLR9 32 0x294 OxFFE0C294 32-bit
ADC3 THRHLR10 32 0x298 OxFFE0C298 32-bit
ADC3 THRHLR11 32 0x29C 0xFFE0C29C 32-bit
ADC3 THRHLR12 32 0x2A0 OxFFEOC2A0 32-bit
ADC3 THRHLR13 32 0x2A4 OxFFEOC2A4 32-bit
ADC3 THRHLR14 32 0x2A8 OxFFEOC2A8 32-bit
ADC3 THRHLR15 32 0x2AC OxFFEOC2AC 32-bit
ADC3 CWSELRO 32 0x2B0 0xFFEOC2B0 32-bit
ADC3 CWSELR1 32 0x2B4 OxFFEOC2B4 32-bit
ADC3 CWENRO 32 0x2EQ OxFFEOC2EO 32-bit
ADC3 AWORRO 32 0x2F0 OxFFEOC2FO0 32-bit
ADC3 STCR1 32 0x340 OxFFEOC340 32-bit
ADC3 STCR2 32 0x344 OxFFE0C344 32-bit
ADC3 STCR3 32 0x348 OxFFE0C348 32-bit
ADC3 STBRR 32 0x34C O0xFFEOC34C 32-bit
ADC3 STAWOR 32 0x380 OxFFEOC380 32-bit
ADC3 STAW1AR 32 0x384 OxFFEOC384 32-bit
ADC3 STAW1BR 32 0x388 OxFFEOC388 32-bit
ADC3 STAW2R 32 0x38C OxFFEOC38C 32-bit
ADC3 STAW4R 32 0x394 OxFFE0C394 32-bit
ADC3 STAW5R 32 0x398 OxFFEOC398 32-bit
ADC3 CALBISTREG 32 0x3A0 OxFFEOC3A0 32-bit
ADC3 OFSGNUSR 32 0x3A8 OxFFEOC3A8 32-bit
CMUO CSR 32 0x0 0xFBFB0200 32-bit
CMUO HFREFR 32 0x8 0xFBFB0208 32-bit

Table continues on the next page...
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
CMUO LFREFR 32 0xC 0xFBFB020C 32-bit
CMUO MDR 32 0x18 O0xFBFB0218 32-bit
CMU1 CSR 32 0x0 0xFBFB0240 32-bit
CMU1 HFREFR 32 0x8 0xFBFB0248 32-bit
CMU1 LFREFR 32 0xC 0xFBFB024C 32-bit
CMU1 MDR 32 0x18 0xFBFB0258 32-bit
CMuU2 CSR 32 0x0 0xFBFB0280 32-bit
CMuU2 HFREFR 32 0x8 0xFBFB0288 32-bit
CMU2 LFREFR 32 0xC 0xFBFB028c 32-bit
CMU2 MDR 32 0x18 0xFBFB0298 32-bit
CMU3 CSR 32 0x0 0xFBFB02CO0 32-bit
CMU3 HFREFR 32 0x8 0xFBFB02C8 32-bit
CMU3 LFREFR 32 0xC O0xFBFB02CC 32-bit
CMU3 MDR 32 0x18 0xFBFB02D8 32-bit
CMU4 CSR 32 0x0 0xFBFB0300 32-bit
CMU4 HFREFR 32 0x8 0xFBFB0308 32-bit
CMU4 LFREFR 32 0xC 0xFBFB030C 32-bit
CMU4 MDR 32 0x18 0xFBFB0318 32-bit
CRC CFG1 32 0x0 O0xFFF64000 32-bit
CRC CFG2 32 0x10 OxFFF64010 32-bit
CRC CFG3 32 0x20 OxFFF64020 32-bit
CTUO TGSISR 32 0x0 0xFBC10000 32-bit
CTUO TGSCR 16 0x4 0xFBC10004 16-bit
CTUO TOCR 16 0x6 0xFBC10006 16-bit
CTUO T1CR 16 0x8 0xFBC10008 16-bit
CTUO T2CR 16 0x000A 0xFBC1000A 16-bit
CTUO T3CR 16 0x000C 0xFBC1000C 16-bit
CTUO T4CR 16 0x000E 0xFBC1000E 16-bit
CTUO T5CR 16 0x10 0xFBC10010 16-bit
CTUO T6CR 16 0x12 0xFBC10012 16-bit
CTUO T7CR 16 Ox14 0xFBC10014 16-bit
CTUO TGSCCR 16 0x16 0xFBC10016 16-bit
CTUO TGSCRR 16 0x18 0xFBC10018 16-bit
CTUO CLCR1 32 0x001C 0xFBC1001C 32-bit
CTUO CLCR2 32 0x20 0xFBC10020 32-bit
CTUO THCR1 32 0x24 0xFBC10024 32-bit
CTUO THCR2 32 0x28 0xFBC10028 32-bit
CTUO CLR1 16 0x002C 0xFBC1002C 16-bit
CTUO CLR2 16 0x002E 0xFBC1002E 16-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
CTUO CLR3 16 0x30 0xFBC10030 16-bit
CTUO CLR4 16 0x32 0xFBC10032 16-bit
CTUO CLR5 16 0x34 0xFBC10034 16-bit
CTUO CLR6 16 0x36 0xFBC10036 16-bit
CTUO CLR7 16 0x38 0xFBC10038 16-bit
CTUO CLR8 16 0x003A 0xFBC1003A 16-bit
CTUO CLR9 16 0x003C 0xFBC1003C 16-bit
CTUO CLR10 16 0x003E 0xFBC1003E 16-bit
CTUO CLR11 16 0x40 0xFBC10040 16-bit
CTUO CLR12 16 0x42 0xFBC10042 16-bit
CTUO CLR13 16 0x44 0xFBC10044 16-bit
CTUO CLR14 16 0x46 0xFBC10046 16-bit
CTUO CLR15 16 0x48 0xFBC10048 16-bit
CTUO CLR16 16 0x004A 0xFBC1004A 16-bit
CTUO CLR17 16 0x004C 0xFBC1004C 16-bit
CTUO CLR18 16 0x004E 0xFBC1004E 16-bit
CTUO CLR19 16 0x50 0xFBC10050 16-bit
CTUO CLR20 16 0x52 0xFBC10052 16-bit
CTUO CLR21 16 0x54 0xFBC10054 16-bit
CTUO CLR22 16 0x56 0xFBC10056 16-bit
CTUO CLR23 16 0x58 0xFBC10058 16-bit
CTUO CLR24 16 0x005A 0xFBC1005A 16-bit
CTUO FDCR 16 0x006C 0xFBC1006C 16-bit
CTUO FCR 32 0x70 0xFBC10070 32-bit
CTUO FTH 32 0x74 0xFBC10074 32-bit
CTUO IR 16 0x00C4 0xFBC100C4 16-bit
CTUO COTR 16 0x00C6 0xFBC100C6 16-bit
CTUO CR 16 0x00C8 0xFBC100C8 16-bit
CTUO DFR 16 0x00CA 0xFBC100CA 16-bit
CTUO EXPAR 16 0xCC 0xFBC100CC 16-bit
CTUO EXPBR 16 0xCE 0xFBC100CE 16-bit
CTUO CNTRNGR 16 0xDO 0xFBC100D0 16-bit
CTUO LISTCSR 32 0xD4 0xFBC100D4 32-bit
CTU1 TGSISR 32 0x0 0xFFC14000 32-bit
CTU1 TGSCR 16 Ox4 O0xFFC14004 16-bit
CTU1 TOCR 16 0x6 0xFFC14006 16-bit
CTUA1 T1CR 16 0x8 0xFFC14008 16-bit
CTU1 T2CR 16 0x000A O0xFFC1400A 16-bit
CTUA1 T3CR 16 0x000C O0xFFC1400C 16-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
CTUA1 T4CR 16 0x000E O0xFFC1400E 16-bit
CTU1 T5CR 16 0x10 0xFFC14010 16-bit
CTUA1 T6CR 16 0x12 O0xFFC14012 16-bit
CTU1 T7CR 16 0x14 OxFFC14014 16-bit
CTU1 TGSCCR 16 0x16 0xFFC14016 16-bit
CTU1 TGSCRR 16 0x18 O0xFFC14018 16-bit
CTU1 CLCR1 32 0x001C O0xFFC1401C 32-bit
CTU1 CLCR2 32 0x20 0 OxFFC14020 32-bit
CTU1 THCR1 32 0x24 0 OxFFC14024 32-bit
CTU1 THCR2 32 0x28 0xFFC14028 32-bit
CTU1 CLR1 16 0x002C OxFFC1402C 16-bit
CTU1 CLR2 16 0x002E 0xFFC1402E 16-bit
CTU1 CLR3 16 0x30 0xFFC14030 16-bit
CTU1 CLR4 16 0x32 0xFFC14032 16-bit
CTUA1 CLR5 16 0x34 O0xFFC14034 16-bit
CTU1 CLR6 16 0x36 OxFFC14036 16-bit
CTU1 CLR7 16 0x38 0xFFC14038 16-bit
CTU1 CLR8 16 0x003A OxFFC1403A 16-bit
CTU1 CLR9 16 0x003C OxFFC1403C 16-bit
CTU1 CLR10 16 0x003E OxFFC1403E 16-bit
CTU1 CLR11 16 0x40 0xFFC14040 16-bit
CTU1 CLR12 16 0x42 0xFFC14042 16-bit
CTU1 CLR13 16 0x44 OxFFC14044 16-bit
CTU1 CLR14 16 0x46 0xFFC14046 16-bit
CTU1 CLR15 16 0x48 O0xFFC14048 16-bit
CTU1 CLR16 16 0x004A OxFFC1404A 16-bit
CTUA1 CLR17 16 0x004C O0xFFC1404C 16-bit
CTU1 CLR18 16 0x004E OxFFC1404E 16-bit
CTU1 CLR19 16 0x50 0xFFC14050 16-bit
CTU1 CLR20 16 0x52 O0xFFC14052 16-bit
CTU1 CLR21 16 0x54 0xFFC14054 16-bit
CTU1 CLR22 16 0x56 O0xFFC14056 16-bit
CTU1 CLR23 16 0x58 OxFFC14058 16-bit
CTU1 CLR24 16 0x005A O0xFFC1405A 16-bit
CTU1 FDCR 16 0x006C OxFFC1406C 16-bit
CTU1 FCR 32 0x70 0xFFC14070 32-bit
CTUA1 FTH 32 0x74 O0xFFC14074 32-bit
CTU1 IR 16 0x00C4 O0xFFC140C4 16-bit
CTUA1 COTR 16 0x00C6 O0xFFC140C6 16-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
CTUA1 CR 16 0x00C8 O0xFFC140C8 16-bit
CTU1 DFR 16 0x00CA OxFFC140CA 16-bit
CTUA1 EXPAR 16 0xCC OxFFC140CC 16-bit
CTU1 EXPBR 16 0xCE 00xFFC140CE 16-bit
CTU1 CNTRNGR 16 0xDO 0xFFC140D0 16-bit
CTU1 LISTCSR 32 0xD4 0xFFC140D4 32-bit

DMAMUXO0 CHCFGO 8 0x0 OxFFF6C000 8-bit
DMAMUXO0 CHCFGH1 8 0x1 0x0xFFF6C001 8-bit
DMAMUXO0 CHCFG2 8 0x2 OxFFF6C002 8-bit
DMAMUXO0 CHCFG3 8 0x3 0xFFF6C003 8-bit
DMAMUXO0 CHCFG4 8 0x4 OxFFF6C004 8-bit
DMAMUXO0 CHCFG5 8 0x5 OxFFF6C005 8-bit
DMAMUXO0 CHCFG6 8 0x6 O0xFFF6C006 8-bit
DMAMUXO0 CHCFG7 8 0x7 OxFFF6C007 8-bit
DMAMUXO0 CHCFG8 8 0x8 0xFFF6C008 8-bit
DMAMUXO0 CHCFG9 8 0x9 OxFFF6C009 8-bit
DMAMUXO0 CHCFG10 8 OxA 0xFFF6CO0A 8-bit
DMAMUXO0 CHCFG11 8 0xB OxFFF6C00B 8-bit
DMAMUXO0 CHCFG12 8 0xC OxFFF6C00C 8-bit
DMAMUXO0 CHCFG13 8 0xD OxFFF6C00D 8-bit
DMAMUXO0 CHCFG14 8 OxE 0xFFF6CO0E 8-bit
DMAMUXO0 CHCFG15 8 OxF O0xFFF6CO0F 8-bit
DMAMUX1 CHCFGO 8 0x0 0xFBF6C000 8-bit
DMAMUX1 CHCFGH1 8 0x1 0xFBF6C001 8-bit
DMAMUX1 CHCFG2 8 0x2 0xFBF6C002 8-bit
DMAMUX1 CHCFG3 8 0x3 0xFBF6C003 8-bit
DMAMUX1 CHCFG4 8 0x4 0xFBF6C004 8-bit
DMAMUX1 CHCFG5 8 0x5 0xFBF6C005 8-bit
DMAMUX1 CHCFG6 8 0x6 0xFBF6C006 8-bit
DMAMUX1 CHCFG7 8 0x7 0xFBF6C007 8-bit
DMAMUX1 CHCFG8 8 0x8 0xFBF6C008 8-bit
DMAMUX1 CHCFG9 8 0x9 0xFBF6C009 8-bit
DMAMUX1 CHCFG10 8 OxA O0xFBF6CO0A 8-bit
DMAMUX1 CHCFG11 8 0xB 0xFBF6C00B 8-bit
DMAMUX1 CHCFG12 8 0xC 0xFBF6C00C 8-bit
DMAMUX1 CHCFG13 8 0xD 0xFBF6CO00D 8-bit
DMAMUX1 CHCFG14 8 OxE 0xFBF6CO0E 8-bit
DMAMUX1 CHCFG15 8 OxF O0xFBF6CO0F 8-bit
SPIO MCR 32 0x0 0xFFE70000 32-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
SPIO TCR 32 0x8 OxFFE70008 32-bit
SPIO CTARO 32 0xC 0xFFE7000C 32-bit
SPIO CTAR1 32 0x10 OxFFE70010 32-bit
SPIO CTAR2 32 0x14 OxFFE70014 32-bit
SPI0 CTARS3 32 0x18 OxFFE70018 32-bit
SPI0 RSER 32 0x30 OxFFE70030 32-bit
SPI1 MCR 32 0x0 OxFFE74000 32-bit
SPI TCR 32 0x8 O0xFFE74008 32-bit
SPI1 CTARO 32 0xC O0xFFE7400C 32-bit
SPI1 CTAR1 32 0x10 OxFFE74010 32-bit
SPI1 CTAR2 32 0x14 OxFFE74014 32-bit
SPI1 CTARS3 32 0x18 OxFFE74018 32-bit
SPI RSER 32 0x30 OxFFE74030 32-bit
SPI2 MCR 32 0x0 0xFBE70000 32-bit
SPI2 TCR 32 0x8 0xFBE70008 32-bit
SPI2 CTARO 32 0xC O0xFBE7000C 32-bit
SPI2 CTART1 32 0x10 0xFBE70010 32-bit
SPI2 CTAR2 32 0x14 O0xFBE70014 32-bit
SPI2 CTAR3 32 0x18 O0xFBE70018 32-bit
SPI2 RSER 32 0x30 0xFBE70030 32-bit
SPI3 MCR 32 0x0 0xFBE74000 32-bit
SPI3 TCR 32 0x8 0xFBE74008 32-bit
SPI3 CTARO 32 0xC 0xFBE7400C 32-bit
SPI3 CTART1 32 0x10 0xFBE74010 32-bit
SPI3 CTAR2 32 0x14 OxFBE74014 32-bit
SPI3 CTAR3 32 0x18 OxFBE74018 32-bit
SPI3 RSER 32 0x30 0xFBE74030 32-bit

LFAST MCR 32 0x0 O0xFFFD8000 32-bit

LFAST SCR 32 0x4 0xFFFD8004 32-bit

LFAST COCR 32 0x8 OxFFFD8008 32-bit

LFAST TMCR 32 Oxc 0xFFFD800C 32-bit

LFAST ALCR 32 0x10 O0xFFFD8010 32-bit

LFAST RCDCR 32 0x14 OxFFFD8014 32-bit

LFAST SLCR 32 0x18 OxFFFD8018 32-bit

LFAST ICR 32 Ox1c OxFFFD801C 32-bit

LFAST PICR 32 0x20 0xFFFD8020 32-bit

LFAST RFCR 32 0x2c OxFFFD802C 32-bit

LFAST TIER 32 0x30 O0xFFFD8030 32-bit

LFAST RIER 32 0x34 OxFFFD8034 32-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
LFAST RIIER 32 0x38 O0xFFFD8038 32-bit
LFAST PLLCR 32 0x3c OxFFFD803C 32-bit
ENET EIMR 32 0x8 0xFC0B0008 32-bit
ENET ECR 32 0x24 0xFC0B0024 32-bit
ENET MSCR 32 0x44 0xFC0B0044 32-bit
ENET RCR 32 0x84 0xFC0B0084 32-bit
ENET TCR 32 0xC4 0xFCOBO00C4 32-bit
ENET PALR 32 OxE4 0xFCOBOOE4 32-bit
ENET PAUR 32 OxE8 0xFCOBOOES8 32-bit
ENET OPD 32 OXEC 0xFCOBOOEC 32-bit
ENET IAUR 32 0x118 0xFC0B0118 32-bit
ENET IALR 32 0x11C 0xFCOB0O11C 32-bit
ENET GAUR 32 0x120 0xFC0B0120 32-bit
ENET GALR 32 0x124 0xFCOB0124 32-bit
ENET TFWR 32 0x144 0xFC0B0144 32-bit
ENET RDSR 32 0x180 0xFC0B0180 32-bit
ENET TDSR 32 0x184 0xFCO0B0184 32-bit
ENET MRBR 32 0x188 0xFC0B0188 32-bit
ENET RSFL 32 0x190 0xFC0B0190 32-bit
ENET RSEM 32 0x194 0xFC0B0194 32-bit
ENET RAEM 32 0x198 0xFC0B0198 32-bit
ENET RAFL 32 0x19C 0xFCO0B019C 32-bit
ENET TSEM 32 0x1A0 0xFCOBO0O1A0 32-bit
ENET TAEM 32 0x1A4 0xFCOBO1A4 32-bit
ENET TAFL 32 0x1A8 0xFCOBO0O1A8 32-bit
ENET TIGP 32 0x1AC 0xFCOBO1AC 32-bit
ENET FTRL 32 0x1B0 0xFC0BO01B0 32-bit
ENET TACC 32 0x1CO0 0xFCO0BO01CO0 32-bit
ENET RACC 32 0x1C4 0xFCOB01C4 32-bit
ENET ATPER 32 0x40C 0xFC0B040C 32-bit
ENET ATCOR 32 0x410 0xFC0B0410 32-bit
ENET ATINC 32 0x414 0xFC0B0414 32-bit
eTIMERO CHO_COMPH1 16 0x0 0xFBC20000 16-bit
eTIMERO CHO_COMP2 16 0x2 0xFBC20002 16-bit
eTIMERO CHO_LOAD 16 0x8 0xFBC20008 16-bit
eTIMERO CHO_CTRLA1 16 OxE 0xFBC2000E 16-bit
eTIMERO CHO_CTRL2 16 0x10 0xFBC20010 16-bit
eTIMERO CHO_CTRL3 16 0x12 0xFBC20012 16-bit
eTIMERO CHO_INTDMA 16 0x16 0xFBC20016 16-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
eTIMERO CHO_CMPLD1 16 0x18 0xFBC20018 16-bit
eTIMERO CHO_CMPLD2 16 Ox1A 0xFBC2001A 16-bit
eTIMERO CHO_CCCTRL 16 0x1C 0xFBC2001C 16-bit
eTIMERO CHO_FILT 16 Ox1E 0xFBC2001E 16-bit
eTIMERO CH1_COMP1 16 0x20 0xFBC20020 16-bit
eTIMERO CH1_COMP2 16 0x22 0xFBC20022 16-bit
eTIMERO CH1_LOAD 16 0x28 0xFBC20028 16-bit
eTIMERO CH1_CTRLA1 16 Ox2E 0xFBC2002E 16-bit
eTIMERO CH1_CTRL2 16 0x30 0xFBC20030 16-bit
eTIMERO CH1_CTRL3 16 0x32 0xFBC20032 16-bit
eTIMERO CH1_INTDMA 16 0x36 0xFBC20036 16-bit
eTIMERO CH1_CMPLDA1 16 0x38 0xFBC20038 16-bit
eTIMERO CH1_CMPLD2 16 Ox3A 0xFBC2003A 16-bit
eTIMERO CH1_CCCTRL 16 0x3C 0xFBC2003C 16-bit
eTIMERO CHI1_FILT 16 Ox3E 0xFBC2003E 16-bit
eTIMERO CH2_COMP1 16 0x40 0xFBC20040 16-bit
eTIMERO CH2_COMP2 16 0x42 0xFBC20042 16-bit
eTIMERO CH2_LOAD 16 0x48 0xFBC20048 16-bit
eTIMERO CH2_CTRLA1 16 Ox4E 0xFBC2004E 16-bit
eTIMERO CH2_CTRL2 16 0x50 0xFBC20050 16-bit
eTIMERO CH2_CTRL3 16 0x52 0xFBC20052 16-bit
eTIMERO CH2_INTDMA 16 0x56 0xFBC20056 16-bit
eTIMERO CH2_CMPLD1 16 0x58 0xFBC20058 16-bit
eTIMERO CH2_CMPLD2 16 0x5A 0xFBC2005A 16-bit
eTIMERO CH2_CCCTRL 16 0x5C 0xFBC2005C 16-bit
eTIMERO CH2_FILT 16 Ox5E 0xFBC2005E 16-bit
eTIMERO CH3_COMPH1 16 0x60 0xFBC20060 16-bit
eTIMERO CH3_COMP2 16 0x62 0xFBC20062 16-bit
eTIMERO CH3_LOAD 16 0x68 0xFBC20068 16-bit
eTIMERO CH3_CTRLA1 16 Ox6E 0xFBC2006E 16-bit
eTIMERO CH3_CTRL2 16 0x70 0xFBC20070 16-bit
eTIMERO CH3_CTRL3 16 0x72 0xFBC20072 16-bit
eTIMERO CHS3_INTDMA 16 0x76 0xFBC20076 16-bit
eTIMERO CH3_CMPLD1 16 0x78 0xFBC20078 16-bit
eTIMERO CH3_CMPLD2 16 Ox7A 0xFBC2007A 16-bit
eTIMERO CH3_CCCTRL 16 0x7C 0xFBC2007C 16-bit
eTIMERO CH3_FILT 16 Ox7E 0xFBC2007E 16-bit
eTIMERO CH4_COMPH1 16 0x80 0xFBC20080 16-bit
eTIMERO CH4_COMP2 16 0x82 0xFBC20082 16-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
eTIMERO CH4_LOAD 16 0x88 0xFBC20088 16-bit
eTIMERO CH4_CTRLA1 16 Ox8E 0xFBC2008E 16-bit
eTIMERO CH4_CTRL2 16 0x90 0xFBC20090 16-bit
eTIMERO CH4_CTRL3 16 0x92 0xFBC20092 16-bit
eTIMERO CH4_INTDMA 16 0x96 0xFBC20096 16-bit
eTIMERO CH4_CMPLD1 16 0x98 0xFBC20098 16-bit
eTIMERO CH4_CMPLD2 16 0x9A 0xFBC2009A 16-bit
eTIMERO CH4_CCCTRL 16 0x9C 0xFBC2009C 16-bit
eTIMERO CH4_FILT 16 0x9E 0xFBC2009E 16-bit
eTIMERO CH5_COMPH1 16 0xAO0 0xFBC200A0 16-bit
eTIMERO CH5_COMP2 16 0xA2 0xFBC200A2 16-bit
eTIMERO CH5_LOAD 16 0xA8 0xFBC200A8 16-bit
eTIMERO CH5_CTRLA 16 OxAE 0xFBC200AE 16-bit
eTIMERO CH5_CTRL2 16 0xB0 0xFBC200B0 16-bit
eTIMERO CH5_CTRL3 16 0xB2 0xFBC200B2 16-bit
eTIMERO CH5_INTDMA 16 0xB6 0xFBC200B6 16-bit
eTIMERO CH5_CMPLDA1 16 0xB8 0xFBC200B8 16-bit
eTIMERO CH5_CMPLD2 16 0xBA 0xFBC200BA 16-bit
eTIMERO CH5_CCCTRL 16 0xBC 0xFBC200BC 16-bit
eTIMERO CH5_FILT 16 0xBE 0xFBC200BE 16-bit
eTIMERO WDTOL 16 0x100 0xFBC20100 16-bit
eTIMERO WDTOH 16 0x102 0xFBC20102 16-bit
eTIMERO ENBL 16 0x10C 0xFBC2010C 16-bit
eTIMERO DREQO 16 0x110 0xFBC20110 16-bit
eTIMERO DREQ1 16 0x112 0xFBC20112 16-bit
eTIMERO DREQ2 16 Ox114 0xFBC20114 16-bit
eTIMERO DREQ3 16 0x116 0xFBC20116 16-bit
eTIMER1 CHO_COMPH1 16 0x0 0xFFC24000 16-bit
eTIMER1 CHO_COMP2 16 0x2 0xFFC24002 16-bit
eTIMER1 CHO_LOAD 16 0x8 0xFFC24008 16-bit
eTIMERA1 CHO_CTRLA1 16 OxE 0xFFC2400E 16-bit
eTIMER1 CHO_CTRL2 16 0x10 0xFFC24010 16-bit
eTIMER1 CHO_CTRL3 16 0x12 0xFFC24012 16-bit
eTIMER1 CHO_INTDMA 16 0x16 0xFFC24016 16-bit
eTIMER1 CHO_CMPLD1 16 0x18 0xFFC24018 16-bit
eTIMER1 CHO_CMPLD2 16 Ox1A O0xFFC2401A 16-bit
eTIMER1 CHO_CCCTRL 16 ox1C O0xFFC2401C 16-bit
eTIMER1 CHO_FILT 16 Ox1E O0xFFC2401E 16-bit
eTIMER1 CH1_COMP1 16 0x20 0xFFC24020 16-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
eTIMER1 CH1_COMP2 16 0x22 O0xFFC24022 16-bit
eTIMER1 CH1_LOAD 16 0x28 0xFFC24028 16-bit
eTIMER1 CH1_CTRLA1 16 Ox2E O0xFFC2402E 16-bit
eTIMER1 CH1_CTRL2 16 0x30 0xFFC24030 16-bit
eTIMER1 CH1_CTRL3 16 0x32 0xFFC24032 16-bit
eTIMER1 CH1_INTDMA 16 0x36 O0xFFC24036 16-bit
eTIMERA1 CH1_CMPLD1 16 0x38 0xFFC24038 16-bit
eTIMER1 CH1_CMPLD2 16 Ox3A O0xFFC2403A 16-bit
eTIMER1 CH1_CCCTRL 16 0x3C O0xFFC2403C 16-bit
eTIMER1 CH1_FILT 16 Ox3E 0xFFC2403E 16-bit
eTIMER1 CH2_COMP1 16 0x40 0xFFC24040 16-bit
eTIMERA1 CH2_COMP2 16 0x42 0xFFC24042 16-bit
eTIMER1 CH2_LOAD 16 0x48 O0xFFC24048 16-bit
eTIMER1 CH2_CTRLA1 16 Ox4E O0xFFC2404E 16-bit
eTIMER1 CH2_CTRL2 16 0x50 0xFFC24050 16-bit
eTIMER1 CH2_CTRL3 16 0x52 0xFFC24052 16-bit
eTIMER1 CH2_INTDMA 16 0x56 0xFFC24056 16-bit
eTIMER1 CH2_CMPLD1 16 0x58 O0xFFC24058 16-bit
eTIMERA1 CH2_CMPLD2 16 0x5A 0xFFC2405A 16-bit
eTIMER1 CH2_CCCTRL 16 0x5C 0xFFC2405C 16-bit
eTIMER1 CH2_FILT 16 Ox5E 0xFFC2405E 16-bit
eTIMERA1 CH3_COMP1 16 0x60 0xFFC24060 16-bit
eTIMER1 CH3_COMP2 16 0x62 0xFFC24062 16-bit
eTIMER1 CH3_LOAD 16 0x68 O0xFFC24068 16-bit
eTIMER1 CH3_CTRLA1 16 Ox6E OxFFC2406E 16-bit
eTIMER1 CH3_CTRL2 16 0x70 0xFFC24070 16-bit
eTIMER1 CH3_CTRL3 16 0x72 0xFFC24072 16-bit
eTIMER1 CH3_INTDMA 16 0x76 0xFFC24076 16-bit
eTIMER1 CH3_CMPLD1 16 0x78 0xFFC24078 16-bit
eTIMER1 CH3_CMPLD2 16 Ox7A OxFFC2407A 16-bit
eTIMERA1 CH3_CCCTRL 16 0x7C 0xFFC2407C 16-bit
eTIMER1 CH3_FILT 16 Ox7E O0xFFC2407E 16-bit
eTIMER1 CH4_COMPH1 16 0x80 0xFFC24080 16-bit
eTIMERA1 CH4_COMP2 16 0x82 0xFFC24082 16-bit
eTIMER1 CH4_LOAD 16 0x88 0xFFC24088 16-bit
eTIMER1 CH4_CTRLA 16 Ox8E 0xFFC2408E 16-bit
eTIMER1 CH4_CTRL2 16 0x90 0xFFC24090 16-bit
eTIMER1 CH4_CTRL3 16 0x92 0xFFC24092 16-bit
eTIMER1 CH4_INTDMA 16 0x96 0xFFC24096 16-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
eTIMER1 CH4_CMPLD1 16 0x98 0xFFC24098 16-bit
eTIMER1 CH4_CMPLD2 16 0x9A 0xFFC2409A 16-bit
eTIMER1 CH4_CCCTRL 16 0x9C 0xFFC2409C 16-bit
eTIMER1 CH4_FILT 16 O0x9E O0xFFC2409E 16-bit
eTIMER1 CH5_COMP1 16 0xA0 0xFFC240A0 16-bit
eTIMER1 CH5_COMP2 16 0xA2 OxFFC240A2 16-bit
eTIMERA1 CH5_LOAD 16 0xA8 0xFFC240A8 16-bit
eTIMER1 CH5_CTRLA 16 OxAE OxFFC240AE 16-bit
eTIMER1 CH5_CTRL2 16 0xB0 0xFFC240B0 16-bit
eTIMER1 CH5_CTRL3 16 0xB2 0xFFC240B2 16-bit
eTIMER1 CH5_INTDMA 16 0xB6 0xFFC240B6 16-bit
eTIMERA1 CH5_CMPLDA1 16 0xB8 0xFFC240B8 16-bit
eTIMER1 CH5_CMPLD2 16 0xBA OxFFC240BA 16-bit
eTIMER1 CH5_CCCTRL 16 0xBC 0xFFC240BC 16-bit
eTIMER1 CH5_FILT 16 O0xBE O0xFFC240BE 16-bit
eTIMER1 ENBL 16 0x10C 0xFFC2410C 16-bit
eTIMER1 DREQO 16 0x110 0xFFC24110 16-bit
eTIMER1 DREQ1 16 Ox112 O0xFFC24112 16-bit
eTIMER2 CHO_COMPH1 16 0x0 0xFBC28000 16-bit
eTIMER2 CHO_COMP2 16 0x2 0xFBC28002 16-bit
eTIMER2 CHO_LOAD 16 0x8 0xFBC28008 16-bit
eTIMER2 CHO_CTRLA 16 OxE 0xFBC2800E 16-bit
eTIMER2 CHO_CTRL2 16 0x10 0xFBC28010 16-bit
eTIMER2 CHO_CTRL3 16 0x12 0xFBC28012 16-bit
eTIMER2 CHO_INTDMA 16 0x16 0xFBC28016 16-bit
eTIMER2 CHO_CMPLD1 16 0x18 0xFBC28018 16-bit
eTIMER2 CHO_CMPLD2 16 Ox1A O0xFBC2801A 16-bit
eTIMER2 CHO_CCCTRL 16 0x1C 0xFBC2801C 16-bit
eTIMER2 CHO_FILT 16 Ox1E 0xFBC2801E 16-bit
eTIMER2 CH1_COMPH1 16 0x20 0xFBC28020 16-bit
eTIMER2 CH1_COMP2 16 0x22 0xFBC28022 16-bit
eTIMER2 CH1_LOAD 16 0x28 0xFBC28028 16-bit
eTIMER2 CH1_CTRLA 16 O0x2E 0xFBC2802E 16-bit
eTIMER2 CH1_CTRL2 16 0x30 0xFBC28030 16-bit
eTIMER2 CH1_CTRL3 16 0x32 0xFBC28032 16-bit
eTIMER2 CH1_INTDMA 16 0x36 0xFBC28036 16-bit
eTIMER2 CH1_CMPLD1 16 0x38 0xFBC28038 16-bit
eTIMER2 CH1_CMPLD2 16 0x3A 0xFBC2803A 16-bit
eTIMER2 CH1_CCCTRL 16 0x3C 0xFBC2803C 16-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
eTIMER2 CH1_FILT 16 Ox3E 0xFBC2803E 16-bit
eTIMER2 CH2_COMP1 16 0x40 0xFBC28040 16-bit
eTIMER2 CH2_COMP2 16 0x42 0xFBC28042 16-bit
eTIMER2 CH2_LOAD 16 0x48 0xFBC28048 16-bit
eTIMER2 CH2_CTRLA1 16 Ox4E 0xFBC2804E 16-bit
eTIMER2 CH2_CTRL2 16 0x50 0xFBC28050 16-bit
eTIMER2 CH2_CTRL3 16 0x52 0xFBC28052 16-bit
eTIMER2 CH2_INTDMA 16 0x56 0xFBC28056 16-bit
eTIMER2 CH2_CMPLD1 16 0x58 0xFBC28058 16-bit
eTIMER2 CH2_CMPLD2 16 0x5A 0xFBC2805A 16-bit
eTIMER2 CH2_CCCTRL 16 0x5C 0xFBC2805C 16-bit
eTIMER2 CH2_FILT 16 Ox5E 0xFBC2805E 16-bit
eTIMER2 CH3_COMPH1 16 0x60 0xFBC28060 16-bit
eTIMER2 CH3_COMP2 16 0x62 0xFBC28062 16-bit
eTIMER2 CH3_LOAD 16 0x68 0xFBC28068 16-bit
eTIMER2 CH3_CTRLA1 16 Ox6E 0xFBC2806E 16-bit
eTIMER2 CH3_CTRL2 16 0x70 0xFBC28070 16-bit
eTIMER2 CH3_CTRL3 16 0x72 0xFBC28072 16-bit
eTIMER2 CH3_INTDMA 16 0x76 0xFBC28076 16-bit
eTIMER2 CH3_CMPLD1 16 0x78 0xFBC28078 16-bit
eTIMER2 CH3_CMPLD2 16 Ox7A 0xFBC2807A 16-bit
eTIMER2 CH3_CCCTRL 16 0x7C 0xFBC2807C 16-bit
eTIMER2 CH3_FILT 16 Ox7E 0xFBC2807E 16-bit
eTIMER2 CH4_COMPH1 16 0x80 0xFBC28080 16-bit
eTIMER2 CH4_COMP2 16 0x82 0xFBC28082 16-bit
eTIMER2 CH4_LOAD 16 0x88 0xFBC28088 16-bit
eTIMER2 CH4_CTRLA 16 Ox8E 0xFBC2808E 16-bit
eTIMER2 CH4_CTRL2 16 0x90 0xFBC28090 16-bit
eTIMER2 CH4_CTRL3 16 0x92 0xFBC28092 16-bit
eTIMER2 CH4_INTDMA 16 0x96 0xFBC28096 16-bit
eTIMER2 CH4_CMPLDA1 16 0x98 0xFBC28098 16-bit
eTIMER2 CH4_CMPLD2 16 0x9A O0xFBC2809A 16-bit
eTIMER2 CH4_CCCTRL 16 0x9C 0xFBC2809C 16-bit
eTIMER2 CH4_FILT 16 0x9E 0xFBC2809E 16-bit
eTIMER2 CH5_COMP1 16 0xA0 0xFBC280A0 16-bit
eTIMER2 CH5_COMP2 16 0xA2 0xFBC280A2 16-bit
eTIMER2 CH5_LOAD 16 OxA8 0xFBC280A8 16-bit
eTIMER2 CH5_CTRLA 16 OXAE 0xFBC280AE 16-bit
eTIMER2 CH5_CTRL2 16 0xB0O 0xFBC280B0 16-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
eTIMER2 CH5_CTRL3 16 0xB2 0xFBC280B2 16-bit
eTIMER2 CH5_INTDMA 16 0xB6 0xFBC280B6 16-bit
eTIMER2 CH5_CMPLD1 16 0xB8 0xFBC280B8 16-bit
eTIMER2 CH5_CMPLD2 16 0xBA 0xFBC280BA 16-bit
eTIMER2 CH5_CCCTRL 16 0xBC 0xFBC280BC 16-bit
eTIMER2 CH5_FILT 16 0xBE 0xFBC280BE 16-bit
eTIMER2 ENBL 16 0x10C 0xFBC2810C 16-bit
eTIMER2 DREQO 16 0x110 0xFBC28110 16-bit
eTIMER2 DREQ1 16 Ox112 0xFBC28112 16-bit

FCCU CFG 32 0x8 0xFBF58008 32-bit
FCCU NCF_CFGO 32 0x1C 0xFBF5801C 32-bit
FCCU NCF_CFG1 32 0x20 0xFBF58020 32-bit
FCCU NCFS_CFGO 32 0x4C O0xFBF5804C 32-bit
FCCU NCFS_CFG1 32 0x50 0xFBF58050 32-bit
FCCU NCF_EO 32 0x94 0xFBF58094 32-bit
FCCU NCF_E1 32 0x98 O0xFBF58098 32-bit
FCCU NCF_TOEO 32 0xA4 0xFBF580A4 32-bit
FCCU NCF_TOEH1 32 OxA8 OxFBF580A8 32-bit
FCCU NCF_TO 32 0xB4 OxFBF580B4 32-bit
FCCU CFG_TO 32 0xB8 0xFBF580B8 32-bit
FCCU NCFF 32 0xDC 0xFBF580DC 32-bit
FCCU IRQ_EN 32 OxE4 O0xFBF580E4 32-bit
FCCU TRANS_LOCK 32 OxFO O0xFBF580F0 32-bit
FCCU PERMNT_LOCK 32 OxF4 O0xFBF580F4 32-bit
C55FMC MCR 32 0x0 O0xFFFE0000 32-bit
C55FMC LOCKO 32 0x10 OxFFFE0010 32-bit
C55FMC LOCK1 32 0x14 OxFFFE0014 32-bit
C55FMC LOCK2 32 0x18 OxFFFE0018 32-bit
C55FMC uTo 32 0x54 OxFFFE0054 32-bit
C55FMC UMo 32 0x58 OxFFFE0058 32-bit
C55FMC UMt 32 0x5C OxFFFE005C 32-bit
C55FMC um2 32 0x60 O0xFFFE0060 32-bit
C55FMC um3 32 0x64 OxFFFE0064 32-bit
C55FMC UM4 32 0x68 OxFFFE0068 32-bit
C55FMC UM5 32 0x6C OxFFFE006C 32-bit
C55FMC uUmeé 32 0x70 OxFFFE0070 32-bit
C55FMC umz 32 0x74 OxFFFE0074 32-bit
C55FMC ums 32 0x78 OxFFFE0078 32-bit
C55FMC um9 32 0x7C OxFFFE007C 32-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
FlexCAN_O MCR 32 0x0 0xFFEC0000 32-bit
FlexCAN_0 CTRLA1 32 Ox4 O0xFFEC0004 32-bit
FlexCAN_O RXMGMASK 32 0x10 OxFFECO0010 32-bit
FlexCAN_O RX14MASK 32 0x14 OxFFECO0014 32-bit
FlexCAN_O RX15MASK 32 0x18 OxFFECO0018 32-bit
FlexCAN_O IMASK2 32 0x24 OxFFECO0024 32-bit
FlexCAN_0 IMASK1 32 0x28 OxFFEC0028 32-bit
FlexCAN_O CTRL2 32 0x34 OxFFEC0034 32-bit
FlexCAN_O MSGO_CS 32 0x80 O0xFFEC0080 32-bit
FlexCAN_O MSGO_ID 32 0x84 O0xFFECO0084 32-bit
FlexCAN_O MSG1_CS 32 0x90 OxFFEC0090 32-bit
FlexCAN_O MSG1_ID 32 0x94 O0xFFEC0094 32-bit
FlexCAN_O MSG2_CS 32 0x00AO0 OxFFEC00AOQ 32-bit
FlexCAN_O MSG2_ID 32 0x00A4 OxFFEC00A4 32-bit
FlexCAN_O MSG3_CS 32 0x00B0 OxFFEC00BO 32-bit
FlexCAN_O MSG3_ID 32 0x00B4 OxFFEC00B4 32-bit
FlexCAN_O MSG4_CS 32 0x00C0 O0xFFEC00CO 32-bit
FlexCAN_O MSG4_ID 32 0x00C4 OxFFEC00C4 32-bit
FlexCAN_O MSG5_CS 32 0x00D0 O0xFFEC00DO 32-bit
FlexCAN_O MSG5_ID 32 0x00D4 OxFFEC00D4 32-bit
FlexCAN_O MSG6_CS 32 0x00EOQ OxFFECOO0EOQ 32-bit
FlexCAN_O MSG6_ID 32 0x00E4 OxFFECOOE4 32-bit
FlexCAN_O MSG7_CS 32 0x00FO0 OxFFECOO0FO 32-bit
FlexCAN_O MSG7_ID 32 0x00F4 OxFFECOO0F4 32-bit
FlexCAN_O MSG8_CS 32 0x100 OxFFECO0100 32-bit
FlexCAN_0 MSG8_ID 32 0x104 OxFFEC0104 32-bit
FlexCAN_O MSG9_CS 32 0x110 OxFFECO0110 32-bit
FlexCAN_O MSG9_ID 32 0x114 OxFFECO0114 32-bit
FlexCAN_O MSG10_CS 32 0x120 OxFFECO0120 32-bit
FlexCAN_O MSG10_ID 32 0x124 OxFFECO0124 32-bit
FlexCAN_O MSG11_CS 32 0x130 OxFFEC0130 32-bit
FlexCAN_O MSG11_ID 32 0x134 OxFFEC0134 32-bit
FlexCAN_0 MSG12_CS 32 0x140 OxFFEC0140 32-bit
FlexCAN_O MSG12_ID 32 0x144 OxFFECO0144 32-bit
FlexCAN_O MSG13_CS 32 0x150 OxFFECO0150 32-bit
FlexCAN_O MSG13_ID 32 0x154 OxFFECO0154 32-bit
FlexCAN_O MSG14_CS 32 0x160 OxFFEC0160 32-bit
FlexCAN_0 MSG14_ID 32 Ox164 OxFFECO0164 32-bit
FlexCAN_O MSG15_CS 32 0x170 OxFFECO0170 32-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
FlexCAN_O MSG15_ID 32 0x174 OxFFEC0174 32-bit
FlexCAN_O MSG16_CS 32 0x180 OxFFEC0180 32-bit
FlexCAN_O MSG16_ID 32 0x184 OxFFEC0184 32-bit
FlexCAN_O MSG17_CS 32 0x190 OxFFEC0190 32-bit
FlexCAN_O MSG17_ID 32 0x194 OxFFEC0194 32-bit
FlexCAN_O MSG18_CS 32 0x01A0 OxFFECO01AOQ 32-bit
FlexCAN_0 MSG18_ID 32 0x01A4 OxFFECO1A4 32-bit
FlexCAN_O MSG19_CS 32 0x01B0 OxFFEC01B0 32-bit
FlexCAN_0 MSG19_ID 32 0x01B4 OxFFEC01B4 32-bit
FlexCAN_O MSG20_CS 32 0x01CO0 OxFFECO01CO 32-bit
FlexCAN_O MSG20_ID 32 0x01C4 OxFFECO01C4 32-bit
FlexCAN_O MSG21_CS 32 0x01D0 OxFFEC01DO 32-bit
FlexCAN_O MSG21_ID 32 0x01D4 OxFFEC01D4 32-bit
FlexCAN_0 MSG22_CS 32 0x01EOQ OxFFECO1EQ 32-bit
FlexCAN_O MSG22_ID 32 0x01E4 OxFFECO1E4 32-bit
FlexCAN_O MSG23_CS 32 0x01FO0 OxFFECO01FO 32-bit
FlexCAN_O MSG23_ID 32 0x01F4 OxFFECO1F4 32-bit
FlexCAN_O MSG24_CS 32 0x200 OxFFEC0200 32-bit
FlexCAN_0 MSG24_ID 32 0x204 OxFFEC0204 32-bit
FlexCAN_O MSG25_CS 32 0x210 OxFFEC0210 32-bit
FlexCAN_0 MSG25_ID 32 0x214 OxFFEC0214 32-bit
FlexCAN_O MSG26_CS 32 0x220 0xFFEC0220 32-bit
FlexCAN_O MSG26_ID 32 0x224 OxFFECO0224 32-bit
FlexCAN_O MSG27_CS 32 0x230 OxFFEC0230 32-bit
FlexCAN_O MSG27_ID 32 0x234 OxFFEC0234 32-bit
FlexCAN_0 MSG28_CS 32 0x240 O0xFFEC0240 32-bit
FlexCAN_O MSG28_ID 32 0x244 OxFFEC0244 32-bit
FlexCAN_O MSG29_CS 32 0x250 OxFFEC0250 32-bit
FlexCAN_O MSG29_ID 32 0x254 OxFFECO0254 32-bit
FlexCAN_O MSG30_CS 32 0x260 OxFFEC0260 32-bit
FlexCAN_0 MSG30_ID 32 0x264 OxFFEC0264 32-bit
FlexCAN_O MSG31_CS 32 0x270 OxFFEC0270 32-bit
FlexCAN_0 MSG31_ID 32 0x274 OxFFEC0274 32-bit
FlexCAN_O MSG32_CS 32 0x280 0xFFEC0280 32-bit
FlexCAN_O MSG32_ID 32 0x284 OxFFECO0284 32-bit
FlexCAN_O MSG33_CS 32 0x290 OxFFEC0290 32-bit
FlexCAN_O MSG33_ID 32 0x294 OxFFEC0294 32-bit
FlexCAN_0 MSG34_CS 32 0x2a0 OxFFECO02A0 32-bit
FlexCAN_O MSG34_ID 32 0x2a4 OxFFEC02A4 32-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
FlexCAN_O MSG35_CS 32 0x2b0 OxFFEC02B0 32-bit
FlexCAN_O MSG35_ID 32 0x2b4 OxFFEC02B4 32-bit
FlexCAN_O MSG36_CS 32 0x2c0 O0xFFEC02C0 32-bit
FlexCAN_O MSG36_ID 32 0x2c4 OxFFECO02C4 32-bit
FlexCAN_O MSG37_CS 32 0x2d0 O0xFFEC02D0 32-bit
FlexCAN_O MSG37_ID 32 0x2d4 OxFFECO02D4 32-bit
FlexCAN_O MSG38_CS 32 0x2e0 OxFFECO02EO 32-bit
FlexCAN_O MSG38_ID 32 0x2e4 OxFFEC02E4 32-bit
FlexCAN_0 MSG39_CS 32 0x2f0 OxFFECO02F0 32-bit
FlexCAN_O MSG39_ID 32 0x2f4 OxFFECO02F4 32-bit
FlexCAN_O MSG40_CS 32 0x300 OxFFECO0300 32-bit
FlexCAN_O MSG40_ID 32 0x304 OxFFECO0304 32-bit
FlexCAN_O MSG41_CS 32 0x310 OxFFECO0310 32-bit
FlexCAN_0 MSG41_ID 32 0x314 OxFFEC0314 32-bit
FlexCAN_O MSG42_CS 32 0x320 O0xFFEC0320 32-bit
FlexCAN_O MSG42_ID 32 0x324 OxFFECO0324 32-bit
FlexCAN_O MSG43_CS 32 0x330 OxFFECO0330 32-bit
FlexCAN_O MSG43_ID 32 0x334 OxFFEC0334 32-bit
FlexCAN_O MSG44_CS 32 0x340 OxFFEC0340 32-bit
FlexCAN_O MSG44_ID 32 0x344 OxFFEC0344 32-bit
FlexCAN_O MSG45_CS 32 0x350 OxFFECO0350 32-bit
FlexCAN_O MSG45_ID 32 0x354 OxFFECO0354 32-bit
FlexCAN_O MSG46_CS 32 0x360 OxFFECO0360 32-bit
FlexCAN_O MSG46_ID 32 0x364 OxFFECO0364 32-bit
FlexCAN_O MSG47_CS 32 0x370 OxFFECO0370 32-bit
FlexCAN_0 MSG47_ID 32 0x374 OxFFEC0374 32-bit
FlexCAN_O MSG48_CS 32 0x380 O0xFFECO0380 32-bit
FlexCAN_O MSG48_ID 32 0x384 OxFFEC0384 32-bit
FlexCAN_O MSG49_CS 32 0x390 OxFFEC0390 32-bit
FlexCAN_O MSG49_ID 32 0x394 OxFFEC0394 32-bit
FlexCAN_O MSG50_CS 32 0x3a0 OxFFECO03AO0 32-bit
FlexCAN_O MSG50_ID 32 0x3a4 OxFFEC03A4 32-bit
FlexCAN_O MSG51_CS 32 0x3b0 OxFFECO03B0 32-bit
FlexCAN_O MSG51_ID 32 0x3b4 OxFFECO03B4 32-bit
FlexCAN_O MSG52_CS 32 0x3c0 OxFFEC03CO0 32-bit
FlexCAN_O MSG52_ID 32 0x3c4 OxFFECO03C4 32-bit
FlexCAN_O MSG53_CS 32 0x3d0 O0xFFEC03D0 32-bit
FlexCAN_O MSG53_ID 32 0x3d4 OxFFEC03D4 32-bit
FlexCAN_O MSG54_CS 32 0x3e0 OxFFECO3EOQ 32-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
FlexCAN_O MSG54_ID 32 0x3e4 OxFFECO03E4 32-bit
FlexCAN_O MSG55_CS 32 0x3f0 OxFFECO03FO0 32-bit
FlexCAN_O MSG55_ID 32 0x3f4 OxFFECO03F4 32-bit
FlexCAN_O MSG56_CS 32 0x400 OxFFEC0400 32-bit
FlexCAN_O MSG56_ID 32 0x404 OxFFECO0404 32-bit
FlexCAN_O MSG57_CS 32 0x410 OxFFECO0410 32-bit
FlexCAN_0 MSG57_ID 32 0x414 OxFFEC0414 32-bit
FlexCAN_O MSG58_CS 32 0x420 OxFFEC0420 32-bit
FlexCAN_0 MSG58_ID 32 0x424 OxFFEC0424 32-bit
FlexCAN_O MSG59_CS 32 0x430 0xFFECO0430 32-bit
FlexCAN_O MSG59_ID 32 0x434 OxFFEC0434 32-bit
FlexCAN_O MSG60_CS 32 0x440 O0xFFECO0440 32-bit
FlexCAN_O MSG60_ID 32 0x444 OxFFEC0444 32-bit
FlexCAN_O MSG61_CS 32 0x450 OxFFEC0450 32-bit
FlexCAN_O MSG61_ID 32 0x454 OxFFEC0454 32-bit
FlexCAN_O MSG62_CS 32 0x460 OxFFEC0460 32-bit
FlexCAN_O MSG62_ID 32 0x464 OxFFECO0464 32-bit
FlexCAN_O MSG63_CS 32 0x470 OxFFECO0470 32-bit
FlexCAN_0 MSG63_ID 32 0x474 OxFFEC0474 32-bit
FlexCAN_O RXIMRO 32 0x880 OxFFEC0880 32-bit
FlexCAN_O RXIMR1 32 0x884 OxFFECO0884 32-bit
FlexCAN_O RXIMR2 32 0x888 O0xFFECO0888 32-bit
FlexCAN_O RXIMR3 32 0x088C OxFFEC088C 32-bit
FlexCAN_O RXIMR4 32 0x890 OxFFEC0890 32-bit
FlexCAN_O RXIMR5 32 0x894 OxFFEC0894 32-bit
FlexCAN_O RXIMR6 32 0x898 OxFFEC0898 32-bit
FlexCAN_O RXIMR7 32 0x089C OxFFEC089C 32-bit
FlexCAN_O RXIMRS8 32 0x08A0 OxFFEC08AOQ 32-bit
FlexCAN_O RXIMR9 32 0x08A4 OxFFEC08A4 32-bit
FlexCAN_O RXIMR10 32 0x08A8 OxFFEC08A8 32-bit
FlexCAN_O RXIMR11 32 0x08AC OxFFECO08AC 32-bit
FlexCAN_O RXIMR12 32 0x08B0 OxFFEC08BO0 32-bit
FlexCAN_O RXIMR13 32 0x08B4 OxFFEC08B4 32-bit
FlexCAN_O RXIMR14 32 0x08B8 OxFFECO08B8 32-bit
FlexCAN_O RXIMR15 32 0x08BC OxFFEC08BC 32-bit
FlexCAN_O RXIMR16 32 0x08C0 OxFFEC08CO 32-bit
FlexCAN_O RXIMR17 32 0x08C4 OxFFEC08C4 32-bit
FlexCAN_O RXIMR18 32 0x08C8 OxFFEC08C8 32-bit
FlexCAN_O RXIMR19 32 0x08CC OxFFEC08CC 32-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
FlexCAN_O RXIMR20 32 0x08D0 O0xFFEC08D0 32-bit
FlexCAN_O RXIMR21 32 0x08D4 OxFFEC08D4 32-bit
FlexCAN_O RXIMR22 32 0x08D8 OxFFEC08D8 32-bit
FlexCAN_O RXIMR23 32 0x08DC OxFFEC08DC 32-bit
FlexCAN_O RXIMR24 32 0x8e0 OxFFECO8EO 32-bit
FlexCAN_O RXIMR25 32 0x8e4 OxFFECO8E4 32-bit
FlexCAN_O RXIMR26 32 0x8e8 OxFFECO8ES8 32-bit
FlexCAN_O RXIMR27 32 0x08EC OxFFECO08EC 32-bit
FlexCAN_O RXIMR28 32 0x08F0 OxFFECO08FO0 32-bit
FlexCAN_O RXIMR29 32 0x08F4 OxFFECO8F4 32-bit
FlexCAN_O RXIMR30 32 0x08F8 OxFFECO08F8 32-bit
FlexCAN_O RXIMR31 32 0x08FC OxFFECO8FC 32-bit
FlexCAN_O FCMECR 32 Ox0AEOQ OxFFECOAEOQ 32-bit
FlexCAN_1 MCR 32 0x0 O0xFFEC4000 32-bit
FlexCAN_1 CTRL1 32 0x4 OxFFEC4004 32-bit
FlexCAN_1 RXMGMASK 32 0x10 OxFFEC4010 32-bit
FlexCAN_1 RX14MASK 32 0x14 OxFFEC4014 32-bit
FlexCAN_1 RX15MASK 32 0x18 OxFFEC4018 32-bit
FlexCAN_1 IMASK2 32 0x24 OxFFEC4024 32-bit
FlexCAN_1 IMASK1 32 0x28 OxFFEC4028 32-bit
FlexCAN_1 CTRL2 32 0x34 OxFFEC4034 32-bit
FlexCAN_1 MSGO0_CS 32 0x80 0xFFEC4080 32-bit
FlexCAN_1 MSGO_ID 32 0x84 OxFFEC4084 32-bit
FlexCAN_1 MSG1_CS 32 0x90 OxFFEC4090 32-bit
FlexCAN_1 MSG1_ID 32 0x94 OxFFEC4094 32-bit
FlexCAN_1 MSG2_CS 32 0x00A0 OxFFEC40A0 32-bit
FlexCAN_1 MSG2_ID 32 0x00A4 OxFFEC40A4 32-bit
FlexCAN_1 MSG3_CS 32 0x00B0 OxFFEC40B0 32-bit
FlexCAN_1 MSG3_ID 32 0x00B4 OxFFEC40B4 32-bit
FlexCAN_1 MSG4_CS 32 0x00C0 O0xFFEC40C0 32-bit
FlexCAN_1 MSG4_ID 32 0x00C4 OxFFEC40C4 32-bit
FlexCAN_1 MSG5_CS 32 0x00D0 O0xFFEC40D0 32-bit
FlexCAN_1 MSG5_ID 32 0x00D4 OxFFEC40D4 32-bit
FlexCAN_1 MSG6_CS 32 0x00EQ OxFFEC40EO 32-bit
FlexCAN_1 MSG6_ID 32 0x00E4 OxFFEC40E4 32-bit
FlexCAN_1 MSG7_CS 32 0x00F0 O0xFFEC40FO0 32-bit
FlexCAN_1 MSG7_ID 32 0x00F4 OxFFEC40F4 32-bit
FlexCAN_1 MSG8_CS 32 0x100 O0xFFEC4100 32-bit
FlexCAN_1 MSG8_ID 32 0x104 OxFFEC4104 32-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
FlexCAN_1 MSG9_CS 32 0x110 OxFFEC4110 32-bit
FlexCAN_1 MSG9_ID 32 Ox114 OxFFEC4114 32-bit
FlexCAN_1 MSG10_CS 32 0x120 OxFFEC4120 32-bit
FlexCAN_1 MSG10_ID 32 0x124 OxFFEC4124 32-bit
FlexCAN_1 MSG11_CS 32 0x130 OxFFEC4130 32-bit
FlexCAN_1 MSG11_ID 32 0x134 OxFFEC4134 32-bit
FlexCAN_1 MSG12_CS 32 0x140 OxFFEC4140 32-bit
FlexCAN_1 MSG12_ID 32 0x144 OxFFEC4144 32-bit
FlexCAN_1 MSG13_CS 32 0x150 OxFFEC4150 32-bit
FlexCAN_1 MSG13_ID 32 0x154 OxFFEC4154 32-bit
FlexCAN_1 MSG14_CS 32 0x160 OxFFEC4160 32-bit
FlexCAN_1 MSG14_ID 32 0x164 OxFFEC4164 32-bit
FlexCAN_1 MSG15_CS 32 0x170 OxFFEC4170 32-bit
FlexCAN_1 MSG15_ID 32 0x174 OxFFEC4174 32-bit
FlexCAN_1 MSG16_CS 32 0x180 OxFFEC4180 32-bit
FlexCAN_1 MSG16_ID 32 0x184 OxFFEC4184 32-bit
FlexCAN_1 MSG17_CS 32 0x190 OxFFEC4190 32-bit
FlexCAN_1 MSG17_ID 32 0x194 OxFFEC4194 32-bit
FlexCAN_1 MSG18_CS 32 0x01A0 OxFFEC41A0 32-bit
FlexCAN_1 MSG18_ID 32 0x01A4 OxFFEC41A4 32-bit
FlexCAN_1 MSG19_CS 32 0x01BO OxFFEC41B0 32-bit
FlexCAN_1 MSG19_ID 32 0x01B4 OxFFEC41B4 32-bit
FlexCAN_1 MSG20_CS 32 0x01CO0 OxFFEC41C0 32-bit
FlexCAN_1 MSG20_ID 32 0x01C4 OxFFEC41C4 32-bit
FlexCAN_1 MSG21_CS 32 0x01D0 OxFFEC41D0 32-bit
FlexCAN_1 MSG21_ID 32 0x01D4 OxFFEC41D4 32-bit
FlexCAN_1 MSG22_CS 32 0x01EOQ OxFFEC41EOQ 32-bit
FlexCAN_1 MSG22_ID 32 0x01E4 OxFFEC41E4 32-bit
FlexCAN_1 MSG23_CS 32 0x01F0 OxFFEC41FO0 32-bit
FlexCAN_1 MSG23_ID 32 0x01F4 OxFFEC41F4 32-bit
FlexCAN_1 MSG24_CS 32 0x200 OxFFEC4200 32-bit
FlexCAN_1 MSG24_ID 32 0x204 OxFFEC4204 32-bit
FlexCAN_1 MSG25_CS 32 0x210 OxFFEC4210 32-bit
FlexCAN_1 MSG25_ID 32 0x214 OxFFEC4214 32-bit
FlexCAN_1 MSG26_CS 32 0x220 OxFFEC4220 32-bit
FlexCAN_1 MSG26_ID 32 0x224 OxFFEC4224 32-bit
FlexCAN_1 MSG27_CS 32 0x230 OxFFEC4230 32-bit
FlexCAN_1 MSG27_ID 32 0x234 OxFFEC4234 32-bit
FlexCAN_1 MSG28_CS 32 0x240 OxFFEC4240 32-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
FlexCAN_1 MSG28_ID 32 0x244 OxFFEC4244 32-bit
FlexCAN_1 MSG29_CS 32 0x250 OxFFEC4250 32-bit
FlexCAN_1 MSG29_ID 32 0x254 OxFFEC4254 32-bit
FlexCAN_1 MSG30_CS 32 0x260 OxFFEC4260 32-bit
FlexCAN_1 MSG30_ID 32 0x264 OxFFEC4264 32-bit
FlexCAN_1 MSG31_CS 32 0x270 OxFFEC4270 32-bit
FlexCAN_1 MSG31_ID 32 0x274 OxFFEC4274 32-bit
FlexCAN_1 MSG32_CS 32 0x280 OxFFEC4280 32-bit
FlexCAN_1 MSG32_ID 32 0x284 OxFFEC4284 32-bit
FlexCAN_1 MSG33_CS 32 0x290 OxFFEC4290 32-bit
FlexCAN_1 MSG33_ID 32 0x294 OxFFEC4294 32-bit
FlexCAN_1 MSG34_CS 32 0x2a0 OxFFEC42A0 32-bit
FlexCAN_1 MSG34_ID 32 0x2a4 OxFFEC42A4 32-bit
FlexCAN_1 MSG35_CS 32 0x2b0 OxFFEC42B0 32-bit
FlexCAN_1 MSG35_ID 32 0x2b4 OxFFEC42B4 32-bit
FlexCAN_1 MSG36_CS 32 0x2c0 OxFFEC42C0 32-bit
FlexCAN_1 MSG36_ID 32 0x2c4 OxFFEC42C4 32-bit
FlexCAN_1 MSG37_CS 32 0x2d0 OxFFEC42D0 32-bit
FlexCAN_1 MSG37_ID 32 0x2d4 OxFFEC42D4 32-bit
FlexCAN_1 MSG38_CS 32 0x2e0 OxFFEC42EOQ 32-bit
FlexCAN_1 MSG38_ID 32 Ox2e4 OxFFEC42E4 32-bit
FlexCAN_1 MSG39_CS 32 0x2f0 OxFFEC42F0 32-bit
FlexCAN_1 MSG39_ID 32 0x2f4 OxFFEC42F4 32-bit
FlexCAN_1 MSG40_CS 32 0x300 OxFFEC4300 32-bit
FlexCAN_1 MSG40_ID 32 0x304 OxFFEC4304 32-bit
FlexCAN_1 MSG41_CS 32 0x310 OxFFEC4310 32-bit
FlexCAN_1 MSG41_ID 32 0x314 OxFFEC4314 32-bit
FlexCAN_1 MSG42_CS 32 0x320 OxFFEC4320 32-bit
FlexCAN_1 MSG42_ID 32 0x324 OxFFEC4324 32-bit
FlexCAN_1 MSG43_CS 32 0x330 OxFFEC4330 32-bit
FlexCAN_1 MSG43_ID 32 0x334 OxFFEC4334 32-bit
FlexCAN_1 MSG44_CS 32 0x340 OxFFEC4340 32-bit
FlexCAN_1 MSG44_ID 32 0x344 OxFFEC4344 32-bit
FlexCAN_1 MSG45_CS 32 0x350 OxFFEC4350 32-bit
FlexCAN_1 MSG45_ID 32 0x354 OxFFEC4354 32-bit
FlexCAN_1 MSG46_CS 32 0x360 OxFFEC4360 32-bit
FlexCAN_1 MSG46_ID 32 0x364 OxFFEC4364 32-bit
FlexCAN_1 MSG47_CS 32 0x370 OxFFEC4370 32-bit
FlexCAN_1 MSG47_ID 32 0x374 OxFFEC4374 32-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
FlexCAN_1 MSG48_CS 32 0x380 OxFFEC4380 32-bit
FlexCAN_1 MSG48_ID 32 0x384 OxFFEC4384 32-bit
FlexCAN_1 MSG49_CS 32 0x390 OxFFEC4390 32-bit
FlexCAN_1 MSG49_ID 32 0x394 OxFFEC4394 32-bit
FlexCAN_1 MSG50_CS 32 0x3a0 OxFFEC43A0 32-bit
FlexCAN_1 MSG50_ID 32 0x3a4 OxFFEC43A4 32-bit
FlexCAN_1 MSG51_CS 32 0x3b0 OxFFEC43B0 32-bit
FlexCAN_1 MSG51_ID 32 0x3b4 OxFFEC43B4 32-bit
FlexCAN_1 MSG52_CS 32 0x3c0 OxFFEC43C0 32-bit
FlexCAN_1 MSG52_ID 32 0x3c4 OxFFEC43C4 32-bit
FlexCAN_1 MSG53_CS 32 0x3d0 OxFFEC43D0 32-bit
FlexCAN_1 MSG53_ID 32 0x3d4 OxFFEC43D4 32-bit
FlexCAN_1 MSG54_CS 32 0x3e0 OxFFEC43EOQ 32-bit
FlexCAN_1 MSG54_ID 32 0x3e4 OxFFEC43E4 32-bit
FlexCAN_1 MSG55_CS 32 0x3f0 OxFFEC43F0 32-bit
FlexCAN_1 MSG55_ID 32 0x3f4 OxFFEC43F4 32-bit
FlexCAN_1 MSG56_CS 32 0x400 O0xFFEC4400 32-bit
FlexCAN_1 MSG56_ID 32 0x404 OxFFEC4404 32-bit
FlexCAN_1 MSG57_CS 32 0x410 OxFFEC4410 32-bit
FlexCAN_1 MSG57_ID 32 0x414 OxFFEC4414 32-bit
FlexCAN_1 MSG58_CS 32 0x420 OxFFEC4420 32-bit
FlexCAN_1 MSG58_ID 32 0x424 OxFFEC4424 32-bit
FlexCAN_1 MSG59_CS 32 0x430 OxFFEC4430 32-bit
FlexCAN_1 MSG59_ID 32 0x434 OxFFEC4434 32-bit
FlexCAN_1 MSG60_CS 32 0x440 OxFFEC4440 32-bit
FlexCAN_1 MSG60_ID 32 0x444 OxFFEC4444 32-bit
FlexCAN_1 MSG61_CS 32 0x450 OxFFEC4450 32-bit
FlexCAN_1 MSG61_ID 32 0x454 OxFFEC4454 32-bit
FlexCAN_1 MSG62_CS 32 0x460 OxFFEC4460 32-bit
FlexCAN_1 MSG62_ID 32 0x464 OxFFEC4464 32-bit
FlexCAN_1 MSG63_CS 32 0x470 OxFFEC4470 32-bit
FlexCAN_1 MSG63_ID 32 0x474 OxFFEC4474 32-bit
FlexCAN_1 RXIMRO 32 0x880 OxFFEC4880 32-bit
FlexCAN_1 RXIMR1 32 0x884 OxFFEC4884 32-bit
FlexCAN_1 RXIMR2 32 0x888 OxFFEC4888 32-bit
FlexCAN_1 RXIMR3 32 0x088C OxFFEC488C 32-bit
FlexCAN_1 RXIMR4 32 0x890 OxFFEC4890 32-bit
FlexCAN_1 RXIMR5 32 0x894 OxFFEC4894 32-bit
FlexCAN_1 RXIMR6 32 0x898 OxFFEC4898 32-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
FlexCAN_1 RXIMR7 32 0x089C OxFFEC489C 32-bit
FlexCAN_1 RXIMR8 32 0x08A0 OxFFEC48A0 32-bit
FlexCAN_1 RXIMR9 32 0x08A4 OxFFEC48A4 32-bit
FlexCAN_1 RXIMR10 32 0x08A8 OxFFEC48A8 32-bit
FlexCAN_1 RXIMR11 32 0x08AC OxFFEC48AC 32-bit
FlexCAN_1 RXIMR12 32 0x08B0 OxFFEC48B0 32-bit
FlexCAN_1 RXIMR13 32 0x08B4 OxFFEC48B4 32-bit
FlexCAN_1 RXIMR14 32 0x08B8 OxFFEC48B8 32-bit
FlexCAN_1 RXIMR15 32 0x08BC OxFFEC48BC 32-bit
FlexCAN_1 RXIMR16 32 0x08C0 OxFFEC48C0 32-bit
FlexCAN_1 RXIMR17 32 0x08C4 OxFFEC48C4 32-bit
FlexCAN_1 RXIMR18 32 0x08C8 OxFFEC48C8 32-bit
FlexCAN_1 RXIMR19 32 0x08CC OxFFEC48CC 32-bit
FlexCAN_1 RXIMR20 32 0x08D0 OxFFEC48D0 32-bit
FlexCAN_1 RXIMR21 32 0x08D4 OxFFEC48D4 32-bit
FlexCAN_1 RXIMR22 32 0x08D8 OxFFEC48D8 32-bit
FlexCAN_1 RXIMR23 32 0x08DC O0xFFEC48DC 32-bit
FlexCAN_1 RXIMR24 32 0x8e0 OxFFEC48EOQ 32-bit
FlexCAN_1 RXIMR25 32 0x8e4 OxFFEC48E4 32-bit
FlexCAN_1 RXIMR26 32 0x8e8 OxFFEC48ES8 32-bit
FlexCAN_1 RXIMR27 32 0x08EC OxFFECA48EC 32-bit
FlexCAN_1 RXIMR28 32 0x08F0 OxFFEC48F0 32-bit
FlexCAN_1 RXIMR29 32 0x08F4 OxFFEC48F4 32-bit
FlexCAN_1 RXIMR30 32 0x08F8 OxFFEC48F8 32-bit
FlexCAN_1 RXIMR31 32 0x08FC OxFFEC48FC 32-bit
FlexCAN_1 FCMECR 32 O0x0AEQ OxFFEC4AEQ 32-bit
FlexCAN_2 MCR 32 0x0 O0xFFECB8000 32-bit
FlexCAN_2 CTRLA 32 0x4 OxFFEC8004 32-bit
FlexCAN_2 RXMGMASK 32 0x10 OxFFEC8010 32-bit
FlexCAN_2 RX14MASK 32 0x14 OxFFEC8014 32-bit
FlexCAN_2 RX15MASK 32 0x18 OxFFEC8018 32-bit
FlexCAN_2 IMASK2 32 0x24 OxFFEC8024 32-bit
FlexCAN_2 IMASK1 32 0x28 OxFFEC8028 32-bit
FlexCAN_2 CTRL2 32 0x34 OxFFEC8034 32-bit
FlexCAN_2 MSGO0_CS 32 0x80 OxFFEC8080 32-bit
FlexCAN_2 MSGO_ID 32 0x84 OxFFEC8084 32-bit
FlexCAN_2 MSG1_CS 32 0x90 OxFFEC8090 32-bit
FlexCAN_2 MSG1_ID 32 0x94 OxFFEC8094 32-bit
FlexCAN_2 MSG2_CS 32 0x00AO0 OxFFECB80AOQ 32-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
FlexCAN_2 MSG2_ID 32 0x00A4 OxFFECB80A4 32-bit
FlexCAN_2 MSG3_CS 32 0x00B0 OxFFEC80BO0 32-bit
FlexCAN_2 MSG3_ID 32 0x00B4 OxFFEC80B4 32-bit
FlexCAN_2 MSG4_CS 32 0x00C0 OxFFECB80C0 32-bit
FlexCAN_2 MSG4_ID 32 0x00C4 OxFFEC80C4 32-bit
FlexCAN_2 MSG5_CS 32 0x00D0 O0xFFEC80D0 32-bit
FlexCAN_2 MSG5_ID 32 0x00D4 OxFFEC80D4 32-bit
FlexCAN_2 MSG6_CS 32 0x00EOQ OxFFECB80EOQ 32-bit
FlexCAN_2 MSG6_ID 32 0x00E4 OxFFEC80E4 32-bit
FlexCAN_2 MSG7_CS 32 0x00F0 O0xFFEC80FO0 32-bit
FlexCAN_2 MSG7_ID 32 0x00F4 OxFFEC80F4 32-bit
FlexCAN_2 MSG8_CS 32 0x100 OxFFEC8100 32-bit
FlexCAN_2 MSG8_ID 32 0x104 OxFFEC8104 32-bit
FlexCAN_2 MSG9_CS 32 0x110 OxFFEC8110 32-bit
FlexCAN_2 MSG9_ID 32 0x114 OxFFEC8114 32-bit
FlexCAN_2 MSG10_CS 32 0x120 OxFFEC8120 32-bit
FlexCAN_2 MSG10_ID 32 0x124 OxFFEC8124 32-bit
FlexCAN_2 MSG11_CS 32 0x130 OxFFEC8130 32-bit
FlexCAN_2 MSG11_ID 32 0x134 OxFFEC8134 32-bit
FlexCAN_2 MSG12_CS 32 0x140 OxFFEC8140 32-bit
FlexCAN_2 MSG12_ID 32 Ox144 OxFFEC8144 32-bit
FlexCAN_2 MSG13_CS 32 0x150 OxFFEC8150 32-bit
FlexCAN_2 MSG13_ID 32 0x154 OxFFEC8154 32-bit
FlexCAN_2 MSG14_CS 32 0x160 OxFFEC8160 32-bit
FlexCAN_2 MSG14_ID 32 0x164 OxFFEC8164 32-bit
FlexCAN_2 MSG15_CS 32 0x170 OxFFEC8170 32-bit
FlexCAN_2 MSG15_ID 32 0x174 OxFFEC8174 32-bit
FlexCAN_2 MSG16_CS 32 0x180 OxFFEC8180 32-bit
FlexCAN_2 MSG16_ID 32 0x184 OxFFEC8184 32-bit
FlexCAN_2 MSG17_CS 32 0x190 OxFFEC8190 32-bit
FlexCAN_2 MSG17_ID 32 0x194 OxFFEC8194 32-bit
FlexCAN_2 MSG18_CS 32 0x01A0 OxFFEC81A0 32-bit
FlexCAN_2 MSG18_ID 32 0x01A4 OxFFEC81A4 32-bit
FlexCAN_2 MSG19_CS 32 0x01B0 OxFFEC81B0 32-bit
FlexCAN_2 MSG19_ID 32 0x01B4 OxFFEC81B4 32-bit
FlexCAN_2 MSG20_CS 32 0x01C0 OxFFEC81C0 32-bit
FlexCAN_2 MSG20_ID 32 0x01C4 OxFFEC81C4 32-bit
FlexCAN_2 MSG21_CS 32 0x01D0 OxFFEC81D0 32-bit
FlexCAN_2 MSG21_ID 32 0x01D4 OxFFEC81D4 32-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
FlexCAN_2 MSG22_CS 32 0x01EOQ OxFFECS81EOQ 32-bit
FlexCAN_2 MSG22_ID 32 O0x01E4 OxFFEC81E4 32-bit
FlexCAN_2 MSG23_CS 32 0x01FO0 OxFFEC81FO0 32-bit
FlexCAN_2 MSG23_ID 32 0x01F4 OxFFEC81F4 32-bit
FlexCAN_2 MSG24_CS 32 0x200 0xFFEC8200 32-bit
FlexCAN_2 MSG24_ID 32 0x204 OxFFEC8204 32-bit
FlexCAN_2 MSG25_CS 32 0x210 OxFFEC8210 32-bit
FlexCAN_2 MSG25_ID 32 0x214 OxFFEC8214 32-bit
FlexCAN_2 MSG26_CS 32 0x220 OxFFEC8220 32-bit
FlexCAN_2 MSG26_ID 32 0x224 OxFFEC8224 32-bit
FlexCAN_2 MSG27_CS 32 0x230 OxFFEC8230 32-bit
FlexCAN_2 MSG27_ID 32 0x234 OxFFEC8234 32-bit
FlexCAN_2 MSG28_CS 32 0x240 OxFFEC8240 32-bit
FlexCAN_2 MSG28_ID 32 0x244 OxFFEC8244 32-bit
FlexCAN_2 MSG29_CS 32 0x250 OxFFEC8250 32-bit
FlexCAN_2 MSG29_ID 32 0x254 OxFFEC8254 32-bit
FlexCAN_2 MSG30_CS 32 0x260 OxFFEC8260 32-bit
FlexCAN_2 MSG30_ID 32 0x264 OxFFEC8264 32-bit
FlexCAN_2 MSG31_CS 32 0x270 OxFFEC8270 32-bit
FlexCAN_2 MSG31_ID 32 0x274 OxFFEC8274 32-bit
FlexCAN_2 MSG32_CS 32 0x280 OxFFEC8280 32-bit
FlexCAN_2 MSG32_ID 32 0x284 OxFFEC8284 32-bit
FlexCAN_2 MSG33_CS 32 0x290 OxFFEC8290 32-bit
FlexCAN_2 MSG33_ID 32 0x294 OxFFEC8294 32-bit
FlexCAN_2 MSG34_CS 32 0x2a0 OxFFEC82A0 32-bit
FlexCAN_2 MSG34_ID 32 Ox2a4 OxFFEC82A4 32-bit
FlexCAN_2 MSG35_CS 32 0x2b0 OxFFEC82B0 32-bit
FlexCAN_2 MSG35_ID 32 0x2b4 OxFFEC82B4 32-bit
FlexCAN_2 MSG36_CS 32 0x2c0 O0xFFEC82C0 32-bit
FlexCAN_2 MSG36_ID 32 0x2c4 OxFFEC82C4 32-bit
FlexCAN_2 MSG37_CS 32 0x2d0 OxFFEC82D0 32-bit
FlexCAN_2 MSG37_ID 32 0x2d4 OxFFEC82D4 32-bit
FlexCAN_2 MSG38_CS 32 0x2e0 OxFFEC82EOQ 32-bit
FlexCAN_2 MSG38_ID 32 0x2e4 OxFFEC82E4 32-bit
FlexCAN_2 MSG39_CS 32 0x2f0 OxFFEC82F0 32-bit
FlexCAN_2 MSG39_ID 32 0x2f4 OxFFEC82F4 32-bit
FlexCAN_2 MSG40_CS 32 0x300 OxFFEC8300 32-bit
FlexCAN_2 MSG40_ID 32 0x304 OxFFEC8304 32-bit
FlexCAN_2 MSG41_CS 32 0x310 OxFFEC8310 32-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
FlexCAN_2 MSG41_ID 32 0x314 OxFFEC8314 32-bit
FlexCAN_2 MSG42_CS 32 0x320 OxFFEC8320 32-bit
FlexCAN_2 MSG42_ID 32 0x324 OxFFEC8324 32-bit
FlexCAN_2 MSG43_CS 32 0x330 OxFFEC8330 32-bit
FlexCAN_2 MSG43_ID 32 0x334 OxFFEC8334 32-bit
FlexCAN_2 MSG44_CS 32 0x340 OxFFEC8340 32-bit
FlexCAN_2 MSG44_ID 32 0x344 OxFFEC8344 32-bit
FlexCAN_2 MSG45_CS 32 0x350 OxFFEC8350 32-bit
FlexCAN_2 MSG45_ID 32 0x354 OxFFEC8354 32-bit
FlexCAN_2 MSG46_CS 32 0x360 O0xFFEC8360 32-bit
FlexCAN_2 MSG46_ID 32 0x364 OxFFEC8364 32-bit
FlexCAN_2 MSG47_CS 32 0x370 OxFFEC8370 32-bit
FlexCAN_2 MSG47_ID 32 0x374 OxFFEC8374 32-bit
FlexCAN_2 MSG48_CS 32 0x380 OxFFEC8380 32-bit
FlexCAN_2 MSG48_ID 32 0x384 OxFFEC8384 32-bit
FlexCAN_2 MSG49_CS 32 0x390 OxFFEC8390 32-bit
FlexCAN_2 MSG49_ID 32 0x394 OxFFEC8394 32-bit
FlexCAN_2 MSG50_CS 32 0x3a0 OxFFEC83A0 32-bit
FlexCAN_2 MSG50_ID 32 Ox3a4 OxFFEC83A4 32-bit
FlexCAN_2 MSG51_CS 32 0x3b0 OxFFEC83B0 32-bit
FlexCAN_2 MSG51_ID 32 0x3b4 OxFFEC83B4 32-bit
FlexCAN_2 MSG52_CS 32 0x3c0 OxFFEC83C0 32-bit
FlexCAN_2 MSG52_ID 32 0x3c4 OxFFEC83C4 32-bit
FlexCAN_2 MSG53_CS 32 0x3d0 OxFFEC83D0 32-bit
FlexCAN_2 MSG53_ID 32 0x3d4 OxFFEC83D4 32-bit
FlexCAN_2 MSG54_CS 32 0x3e0 OxFFECB83EOQ 32-bit
FlexCAN_2 MSG54_ID 32 0x3e4 OxFFECB83E4 32-bit
FlexCAN_2 MSG55_CS 32 0x3f0 OxFFECB83FO0 32-bit
FlexCAN_2 MSG55_ID 32 0x3f4 OxFFEC83F4 32-bit
FlexCAN_2 MSG56_CS 32 0x400 OxFFEC8400 32-bit
FlexCAN_2 MSG56_ID 32 0x404 OxFFEC8404 32-bit
FlexCAN_2 MSG57_CS 32 0x410 OxFFEC8410 32-bit
FlexCAN_2 MSG57_ID 32 0x414 OxFFEC8414 32-bit
FlexCAN_2 MSG58_CS 32 0x420 OxFFEC8420 32-bit
FlexCAN_2 MSG58_ID 32 0x424 OxFFEC8424 32-bit
FlexCAN_2 MSG59_CS 32 0x430 OxFFEC8430 32-bit
FlexCAN_2 MSG59_ID 32 0x434 OxFFEC8434 32-bit
FlexCAN_2 MSG60_CS 32 0x440 OxFFEC8440 32-bit
FlexCAN_2 MSG60_ID 32 0x444 OxFFEC8444 32-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
FlexCAN_2 MSG61_CS 32 0x450 OxFFEC8450 32-bit
FlexCAN_2 MSG61_ID 32 0x454 OxFFEC8454 32-bit
FlexCAN_2 MSG62_CS 32 0x460 OxFFEC8460 32-bit
FlexCAN_2 MSG62_ID 32 0x464 OxFFEC8464 32-bit
FlexCAN_2 MSG63_CS 32 0x470 OxFFEC8470 32-bit
FlexCAN_2 MSG63_ID 32 0x474 OxFFEC8474 32-bit
FlexCAN_2 RXIMRO 32 0x880 OxFFEC8880 32-bit
FlexCAN_2 RXIMR1 32 0x884 OxFFEC8884 32-bit
FlexCAN_2 RXIMR2 32 0x888 OxFFEC8888 32-bit
FlexCAN_2 RXIMR3 32 0x088C OxFFEC888C 32-bit
FlexCAN_2 RXIMR4 32 0x890 OxFFEC8890 32-bit
FlexCAN_2 RXIMR5 32 0x894 OxFFEC8894 32-bit
FlexCAN_2 RXIMR6 32 0x898 OxFFEC8898 32-bit
FlexCAN_2 RXIMR7 32 0x089C OxFFEC889C 32-bit
FlexCAN_2 RXIMR8 32 0x08A0 OxFFECB88A0 32-bit
FlexCAN_2 RXIMR9 32 0x08A4 OxFFEC88A4 32-bit
FlexCAN_2 RXIMR10 32 0x08A8 OxFFECB88A8 32-bit
FlexCAN_2 RXIMR11 32 0x08AC OxFFEC88AC 32-bit
FlexCAN_2 RXIMR12 32 0x08B0 OxFFEC88B0 32-bit
FlexCAN_2 RXIMR13 32 0x08B4 OxFFEC88B4 32-bit
FlexCAN_2 RXIMR14 32 0x08B8 OxFFEC88B8 32-bit
FlexCAN_2 RXIMR15 32 0x08BC OxFFEC88BC 32-bit
FlexCAN_2 RXIMR16 32 0x08C0 OxFFEC88C0 32-bit
FlexCAN_2 RXIMR17 32 0x08C4 OxFFEC88C4 32-bit
FlexCAN_2 RXIMR18 32 0x08C8 OxFFECB88C8 32-bit
FlexCAN_2 RXIMR19 32 0x08CC OxFFEC88CC 32-bit
FlexCAN_2 RXIMR20 32 0x08D0 OxFFEC88D0 32-bit
FlexCAN_2 RXIMR21 32 0x08D4 OxFFEC88D4 32-bit
FlexCAN_2 RXIMR22 32 0x08D8 OxFFEC88D8 32-bit
FlexCAN_2 RXIMR23 32 0x08DC OxFFEC88DC 32-bit
FlexCAN_2 RXIMR24 32 0x8e0 OxFFECB88EOQ 32-bit
FlexCAN_2 RXIMR25 32 0x8e4 OxFFECB88E4 32-bit
FlexCAN_2 RXIMR26 32 0x8e8 OxFFECB88ES 32-bit
FlexCAN_2 RXIMR27 32 0x08EC OxFFECB88EC 32-bit
FlexCAN_2 RXIMR28 32 0x08F0 OxFFECB88FO0 32-bit
FlexCAN_2 RXIMR29 32 0x08F4 OxFFEC88F4 32-bit
FlexCAN_2 RXIMR30 32 0x08F8 OxFFECB88F8 32-bit
FlexCAN_2 RXIMR31 32 0x08FC OxFFEC88FC 32-bit
FlexCAN_2 FCMECR 32 Ox0AEOQ OxFFECB8AEOQ 32-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
FlexPWMO SUBO_INIT 16 0x2 0xFBC00002 16-bit
FlexPWMO SUBO_CTRL2 16 0x4 0xFBC00004 16-bit
FlexPWMO SUBO_CTRLA1 16 0x6 0xFBC00006 16-bit
FlexPWMO SUBO_VALO 16 0x8 0xFBC00008 16-bit
FlexPWMO SUBO_VALA1 16 0x000A 0xFBCOO000A 16-bit
FlexPWMO SUBO_VAL2 16 0x000C 0xFBC0000C 16-bit
FlexPWMO SUBO_VAL3 16 0x000E 0xFBCO000E 16-bit
FlexPWMO SUBO_VAL4 16 0x10 0xFBC00010 16-bit
FlexPWMO SUBO_VALS5 16 0x12 0xFBC00012 16-bit
FlexPWMO SUBO_OCTRL 16 0x18 0xFBC00018 16-bit
FlexPWMO SUBO_INTEN 16 0x001C 0xFBC0001C 16-bit
FlexPWMO SUBO_DMAEN 16 0x001E 0xFBCO001E 16-bit
FlexPWMO SUBO_TCTRL 16 0x20 0xFBC00020 16-bit
FlexPWMO SUBO_DISMAP 16 0x22 0xFBC00022 16-bit
FlexPWMO SUBO_DTCNTO 16 0x24 0xFBC00024 16-bit
FlexPWMO SUBO_DTCNTH1 16 0x26 0xFBC00026 16-bit
FlexPWMO SUBO_CAPTCTRLX 16 0x30 0xFBC00030 16-bit
FlexPWMO SUBO_CAPTCMPX 16 0x32 0xFBC00032 16-bit
FlexPWMO SUB1_INIT 16 0x52 0xFBC00052 16-bit
FlexPWMO SUB1_CTRL2 16 0x54 0xFBC00054 16-bit
FlexPWMO SUB1_CTRLA1 16 0x56 0xFBC00056 16-bit
FlexPWMO SUB1_VALO 16 0x58 0xFBC00058 16-bit
FlexPWMO SUB1_VALA1 16 0x005A O0xFBCOO005A 16-bit
FlexPWMO SUB1_VAL2 16 0x005C 0xFBC0005C 16-bit
FlexPWMO SUB1_VAL3 16 0x005E 0xFBCO005E 16-bit
FlexPWMO SUB1_VAL4 16 0x60 0xFBC00060 16-bit
FlexPWMO SUB1_VAL5 16 0x62 0xFBC00062 16-bit
FlexPWMO SUB1_OCTRL 16 0x68 0xFBC00068 16-bit
FlexPWMO SUB1_INTEN 16 0x006C 0xFBC0006C 16-bit
FlexPWMO SUB1_DMAEN 16 0x006E 0xFBCO006E 16-bit
FlexPWMO SUB1_TCTRL 16 0x70 0xFBC00070 16-bit
FlexPWMO SUB1_DISMAP 16 0x72 0xFBC00072 16-bit
FlexPWMO SUB1_DTCNTO 16 0x74 0xFBC00074 16-bit
FlexPWMO SUB1_DTCNTA1 16 0x76 0xFBC00076 16-bit
FlexPWMO SUB1_CAPTCTRLX 16 0x80 0xFBC00080 16-bit
FlexPWMO SUB1_CAPTCMPX 16 0x82 0xFBC00082 16-bit
FlexPWMO SUB2_INIT 16 0x00A2 0xFBCO00A2 16-bit
FlexPWMO SUB2_CTRL2 16 0x00A4 0xFBCO00A4 16-bit
FlexPWMO SUB2_CTRLA1 16 0x00A6 0xFBCO00A6 16-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
FlexPWMO SUB2_VALO 16 0x00A8 0xFBCO00A8 16-bit
FlexPWMO SUB2_VALA1 16 0x00AA 0xFBCOO0AA 16-bit
FlexPWMO SUB2_VAL2 16 0x00AC 0xFBCOO0AC 16-bit
FlexPWMO SUB2_VAL3 16 0x00AE 0xFBCOOOAE 16-bit
FlexPWMO SUB2_VAL4 16 0x00B0 0xFBC000B0 16-bit
FlexPWMO SUB2_VAL5 16 0x00B2 0xFBC000B2 16-bit
FlexPWMO SUB2_OCTRL 16 0x00B8 0xFBC000B8 16-bit
FlexPWMO SUB2_INTEN 16 0x00BC 0xFBC000BC 16-bit
FlexPWMO SUB2_DMAEN 16 0x00BE 0xFBCOOOBE 16-bit
FlexPWMO SUB2_TCTRL 16 0x00C0 0xFBC000CO 16-bit
FlexPWMO SUB2_DISMAP 16 0x00C2 0xFBC000C2 16-bit
FlexPWMO SUB2_DTCNTO 16 0x00C4 0xFBC000C4 16-bit
FlexPWMO SUB2_DTCNT1 16 0x00C6 0xFBC000C6 16-bit
FlexPWMO SUB2_CAPTCTRLX 16 0x00D0 0xFBC000DO 16-bit
FlexPWMO SUB2_CAPTCMPX 16 0x00D2 0xFBC000D2 16-bit
FlexPWMO SUB3_INIT 16 0x00F2 0xFBCOO0OF2 16-bit
FlexPWMO SUB3_CTRL2 16 0x00F4 0xFBCOOOF4 16-bit
FlexPWMO SUB3_CTRLA1 16 0x00F6 0xFBCOOOF6 16-bit
FlexPWMO SUB3_VALO 16 0x00F8 0xFBCOOOF8 16-bit
FlexPWMO SUB3_VALA1 16 Ox00FA 0xFBCOOOFA 16-bit
FlexPWMO SUB3_VAL2 16 0x00FC 0xFBCOOOFC 16-bit
FlexPWMO SUB3_VAL3 16 0x00FE 0xFBCOOOFE 16-bit
FlexPWMO SUB3_VAL4 16 0x100 0xFBC00100 16-bit
FlexPWMO SUB3_VAL5 16 0x102 0xFBC00102 16-bit
FlexPWMO SUB3_OCTRL 16 0x108 0xFBC00108 16-bit
FlexPWMO SUB3_INTEN 16 0x10C 0xFBC0010C 16-bit
FlexPWMO SUB3_DMAEN 16 0x10E 0xFBCO0010E 16-bit
FlexPWMO SUB3_TCTRL 16 0x110 0xFBC00110 16-bit
FlexPWMO SUB3_DISMAP 16 0x112 0xFBCO00112 16-bit
FlexPWMO SUB3_DTCNTO 16 0x114 0xFBCO00114 16-bit
FlexPWMO SUB3_DTCNT1 16 0x116 0xFBC00116 16-bit
FlexPWMO SUB3_CAPTCTRLX 16 0x120 0xFBC00120 16-bit
FlexPWMO SUB3_CAPTCMPX 16 0x122 0xFBC00122 16-bit
FlexPWMO OUTEN 16 0x140 0xFBC00140 16-bit
FlexPWMO MASK 16 0x142 0xFBC00142 16-bit
FlexPWMO SWCOUT 16 0x144 0xFBCO00144 16-bit
FlexPWMO DTSRCSEL 16 0x146 0xFBC00146 16-bit
FlexPWMO MCTRL 16 0x148 0xFBC00148 16-bit
FlexPWMO FCTRL 16 0x14C 0xFBC0014C 16-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
FlexPWM1 SUBO_INIT 16 0x2 0xFFC04002 16-bit
FlexPWMH1 SUBO_CTRL2 16 Ox4 0xFFC04004 16-bit
FlexPWM1 SUBO_CTRLA1 16 0x6 0xFFC04006 16-bit
FlexPWM1 SUBO_VALO 16 0x8 0xFFC04008 16-bit
FlexPWM1 SUBO_VALA1 16 0x000A 0xFFCO0400A 16-bit
FlexPWM1 SUBO_VAL2 16 0x000C O0xFFC0400C 16-bit
FlexPWMH1 SUBO_VAL3 16 0x000E 0xFFCO0400E 16-bit
FlexPWM1 SUBO_VAL4 16 0x10 0xFFC04010 16-bit
FlexPWMH1 SUBO_VALS5 16 0x12 0xFFC04012 16-bit
FlexPWM1 SUBO_OCTRL 16 0x18 0xFFC04018 16-bit
FlexPWMH1 SUBO_INTEN 16 0x001C OxFFCO0401C 16-bit
FlexPWM1 SUBO_DMAEN 16 0x001E O0xFFCO0401E 16-bit
FlexPWM1 SUBO_TCTRL 16 0x20 0xFFC04020 16-bit
FlexPWMH1 SUBO_DISMAP 16 0x22 0xFFC04022 16-bit
FlexPWM1 SUBO_DTCNTO 16 0x24 0xFFC04024 16-bit
FlexPWM1 SUBO_DTCNTH1 16 0x26 O0xFFC04026 16-bit
FlexPWM1 SUBO_CAPTCTRLX 16 0x30 0xFFC04030 16-bit
FlexPWM1 SUBO_CAPTCMPX 16 0x32 O0xFFC04032 16-bit
FlexPWMH1 SUB1_INIT 16 0x52 0xFFC04052 16-bit
FlexPWM1 SUB1_CTRL2 16 0x54 0xFFC04054 16-bit
FlexPWMH1 SUB1_CTRLA1 16 0x56 O0xFFC04056 16-bit
FlexPWM1 SUB1_VALO 16 0x58 0xFFC04058 16-bit
FlexPWM1 SUB1_VALA1 16 0x005A OxFFCO0405A 16-bit
FlexPWM1 SUB1_VAL2 16 0x005C O0xFFC0405C 16-bit
FlexPWM1 SUB1_VAL3 16 0x005E O0xFFCO0405E 16-bit
FlexPWMH1 SUB1_VAL4 16 0x60 0xFFC04060 16-bit
FlexPWM1 SUB1_VAL5 16 0x62 0xFFC04062 16-bit
FlexPWM1 SUB1_OCTRL 16 0x68 O0xFFC04068 16-bit
FlexPWM1 SUB1_INTEN 16 0x006C O0xFFC0406C 16-bit
FlexPWM1 SUB1_DMAEN 16 0x006E 00xFFC0406E 16-bit
FlexPWMH1 SUB1_TCTRL 16 0x70 0xFFC04070 16-bit
FlexPWM1 SUB1_DISMAP 16 0x72 0xFFC04072 16-bit
FlexPWMH1 SUB1_DTCNTO 16 0x74 0xFFC04074 16-bit
FlexPWM1 SUB1_DTCNTA1 16 0x76 0xFFC04076 16-bit
FlexPWM1 SUB1_CAPTCTRLX 16 0x80 0xFFC04080 16-bit
FlexPWM1 SUB1_CAPTCMPX 16 0x82 0xFFC04082 16-bit
FlexPWM1 SUB2_INIT 16 0x00A2 OxFFCO040A2 16-bit
FlexPWMH1 SUB2_CTRL2 16 0x00A4 O0xFFCO040A4 16-bit
FlexPWM1 SUB2_CTRLA1 16 0x00A6 O0xFFCO040A6 16-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
FlexPWM1 SUB2_VALO 16 0x00A8 00xFFC040A8 16-bit
FlexPWMH1 SUB2_VALA1 16 0x00AA 00xFFCO040AA 16-bit
FlexPWM1 SUB2_VAL2 16 0x00AC O0xFFC040AC 16-bit
FlexPWM1 SUB2_VAL3 16 0x00AE 00xFFCO040AE 16-bit
FlexPWM1 SUB2_VAL4 16 0x00B0 0xFFC040B0 16-bit
FlexPWM1 SUB2_VAL5 16 0x00B2 0xFFC040B2 16-bit
FlexPWMH1 SUB2_OCTRL 16 0x00B8 00xFFC040B8 16-bit
FlexPWM1 SUB2_INTEN 16 0x00BC O0xFFC040BC 16-bit
FlexPWM1 SUB2_DMAEN 16 0x00BE 0xFFCO040BE 16-bit
FlexPWM1 SUB2_TCTRL 16 0x00C0 0xFFC040C0 16-bit
FlexPWMH1 SUB2_DISMAP 16 0x00C2 O0xFFCO040C2 16-bit
FlexPWM1 SUB2_DTCNTO 16 0x00C4 OxFFC040C4 16-bit
FlexPWM1 SUB2_DTCNT1 16 0x00C6 0xFFC040C6 16-bit
FlexPWMH1 SUB2_CAPTCTRLX 16 0x00D0 0xFFC040D0 16-bit
FlexPWM1 SUB2_CAPTCMPX 16 0x00D2 0xFFC040D2 16-bit
FlexPWM1 SUB3_INIT 16 0x00F2 O0xFFCO040F2 16-bit
FlexPWM1 SUB3_CTRL2 16 0x00F4 0xFFCO040F4 16-bit
FlexPWM1 SUB3_CTRLA1 16 0x00F6 OxFFCO040F6 16-bit
FlexPWMH1 SUB3_VALO 16 0x00F8 OxFFCO040F8 16-bit
FlexPWM1 SUB3_VALA1 16 Ox00FA OxFFCO40FA 16-bit
FlexPWMH1 SUB3_VAL2 16 0x00FC O0xFFCO040FC 16-bit
FlexPWM1 SUB3_VAL3 16 0x00FE 0xFFCO040FE 16-bit
FlexPWM1 SUB3_VAL4 16 0x100 0xFFCO04100 16-bit
FlexPWM1 SUB3_VAL5 16 0x102 0xFFC04102 16-bit
FlexPWM1 SUB3_OCTRL 16 0x108 0xFFCO04108 16-bit
FlexPWMH1 SUB3_INTEN 16 0x10C 0xFFC0410C 16-bit
FlexPWM1 SUB3_DMAEN 16 0x10E O0xFFCO0410E 16-bit
FlexPWM1 SUB3_TCTRL 16 0x110 0xFFC04110 16-bit
FlexPWM1 SUB3_DISMAP 16 0x112 0xFFC04112 16-bit
FlexPWM1 SUB3_DTCNTO 16 0x114 OxFFC04114 16-bit
FlexPWMH1 SUB3_DTCNT1 16 0x116 0xFFC04116 16-bit
FlexPWM1 SUB3_CAPTCTRLX 16 0x120 0x0xFFC04120 16-bit
FlexPWMH1 SUB3_CAPTCMPX 16 0x122 0xFFC04122 16-bit
FlexPWM1 OUTEN 16 0x140 0xFFC04140 16-bit
FlexPWMH1 MASK 16 0x142 O0xFFC04142 16-bit
FlexPWM1 SWCOUT 16 0x144 0xFFC04144 16-bit
FlexPWM1 DTSRCSEL 16 0x146 O0xFFCO04146 16-bit
FlexPWMH1 MCTRL 16 0x148 0xFFC04148 16-bit
FlexPWM1 FCTRL 16 0x14C O0xFFC0414C 16-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
FlexRay MCR 16 0x2 O0xFFE50002 16-bit
FlexRay SYMBADHR 16 Ox4 0xFFE50004 16-bit
FlexRay SYMBADLR 16 0x6 OxFFE50006 16-bit
FlexRay STBSCR 16 0x8 O0xFFE50008 16-bit
FlexRay MBDSR 16 0xC OxFFE5000C 16-bit
FlexRay MBSSUTR 16 OxE OxFFE5000E 16-bit
FlexRay POCR 16 0x14 OxFFE50014 16-bit
FlexRay GIFER 16 0x16 OxFFE50016 16-bit
FlexRay PIERO 16 0x1C OxFFE5001C 16-bit
FlexRay PIER1 16 Ox1E OxFFE5001E 16-bit
FlexRay SYMATOR 16 0x3E OxFFE5003E 16-bit
FlexRay SFTOR 16 0x42 OxFFE50042 16-bit
FlexRay SFTCCSR 16 0x44 O0xFFE50044 16-bit
FlexRay SFIDRFR 16 0x46 O0xFFE50046 16-bit
FlexRay SFIDAFVR 16 0x48 OxFFE50048 16-bit
FlexRay SFIDAFMR 16 0x4A OxFFE5004A 16-bit
FlexRay NMVLR 16 0x58 OxFFE50058 16-bit
FlexRay TICCR 16 0x5A OxFFE5005A 16-bit
FlexRay TIHCYSR 16 0x5C OxFFE5005C 16-bit
FlexRay TIHHMTOR 16 Ox5E OxFFE5005E 16-bit
FlexRay TI2CRO 16 0x60 O0xFFE50060 16-bit
FlexRay TI2CR1 16 0x62 OxFFE50062 16-bit
FlexRay MTSACFR 16 0x80 0xFFE50080 16-bit
FlexRay MTSBCFR 16 0x82 OxFFE50082 16-bit
FlexRay RFRFCTR 16 0x9A OxFFE5009A 16-bit
FlexRay PCRO 16 0xA0 OxFFE500A0 16-bit
FlexRay PCR1 16 0xA2 OxFFE500A2 16-bit
FlexRay PCR2 16 0xA4 OxFFE500A4 16-bit
FlexRay PCR3 16 0xA6 OxFFE500A6 16-bit
FlexRay PCR4 16 0xA8 OxFFE500A8 16-bit
FlexRay PCR5 16 OxAA OxFFE500AA 16-bit
FlexRay PCR6 16 0xAC OxFFE500AC 16-bit
FlexRay PCR7 16 OxAE OxFFE500AE 16-bit
FlexRay PCR8 16 0xB0O OxFFE500B0 16-bit
FlexRay PCR9 16 0xB2 OxFFE500B2 16-bit
FlexRay PCR10 16 0xB4 OxFFE500B4 16-bit
FlexRay PCR11 16 0xB6 OxFFE500B6 16-bit
FlexRay PCR12 16 0xB8 OxFFE500B8 16-bit
FlexRay PCR13 16 O0xBA OxFFE500BA 16-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
FlexRay PCR14 16 0xBC OxFFE500BC 16-bit
FlexRay PCR15 16 OxBE OxFFE500BE 16-bit
FlexRay PCR16 16 0xCO0 OxFFE500C0 16-bit
FlexRay PCR17 16 0xC2 OxFFE500C2 16-bit
FlexRay PCR18 16 0xC4 OxFFE500C4 16-bit
FlexRay PCR19 16 0xC6 0xFFE500C6 16-bit
FlexRay PCR20 16 0xC8 OxFFE500C8 16-bit
FlexRay PCR21 16 0xCA OxFFE500CA 16-bit
FlexRay PCR22 16 0xCC OxFFE500CC 16-bit
FlexRay PCR23 16 0xCE OxFFE500CE 16-bit
FlexRay PCR24 16 0xDO O0xFFE500D0 16-bit
FlexRay PCR25 16 0xD2 OxFFE500D2 16-bit
FlexRay PCR26 16 0xD4 OxFFE500D4 16-bit
FlexRay PCR27 16 0xD6 OxFFE500D6 16-bit
FlexRay PCR28 16 0xD8 OxFFE500D8 16-bit
FlexRay PCR29 16 0xDA OxFFE500DA 16-bit
FlexRay PCR30 16 0xDC OxFFE500DC 16-bit
FlexRay MBCCFRO 16 0x802 O0xFFE50802 16-bit
FlexRay MBFIDRO 16 0x804 O0xFFE50804 16-bit
FlexRay MBCCFR1 16 0x80a OxFFE5080A 16-bit
FlexRay MBFIDR1 16 0x80c OxFFE5080C 16-bit
FlexRay MBCCFR2 16 0x812 OxFFE50812 16-bit
FlexRay MBFIDR2 16 0x814 OxFFE50814 16-bit
FlexRay MBCCFR3 16 0x81a OxFFE5081A 16-bit
FlexRay MBFIDR3 16 0x81c OxFFE5081C 16-bit
FlexRay MBCCFR4 16 0x822 OxFFE50822 16-bit
FlexRay MBFIDR4 16 0x824 OxFFE50824 16-bit
FlexRay MBCCFR5 16 0x82a OxFFE5082A 16-bit
FlexRay MBFIDR5 16 0x82c OxFFE5082C 16-bit
FlexRay MBCCFR6 16 0x832 OxFFE50832 16-bit
FlexRay MBFIDR6 16 0x834 OxFFE50834 16-bit
FlexRay MBCCFR7 16 0x83a OxFFE5083A 16-bit
FlexRay MBFIDR7 16 0x83c OxFFE5083C 16-bit
FlexRay MBCCFR8 16 0x842 OxFFE50842 16-bit
FlexRay MBFIDR8 16 0x844 O0xFFE50844 16-bit
FlexRay MBCCFR9 16 0x84a OxFFE5084A 16-bit
FlexRay MBFIDR9 16 0x84c OxFFE5084C 16-bit
FlexRay MBCCFR10 16 0x852 OxFFE50852 16-bit
FlexRay MBFIDR10 16 0x854 OxFFE50854 16-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
FlexRay MBCCFR11 16 0x85a OxFFE5085A 16-bit
FlexRay MBFIDR11 16 0x85¢c OxFFE5085C 16-bit
FlexRay MBCCFR12 16 0x862 0xFFE50862 16-bit
FlexRay MBFIDR12 16 0x864 OxFFE50864 16-bit
FlexRay MBCCFR13 16 0x86a OxFFE5086A 16-bit
FlexRay MBFIDR13 16 0x86¢ OxFFE5086C 16-bit
FlexRay MBCCFR14 16 0x872 OxFFE50872 16-bit
FlexRay MBFIDR14 16 0x874 OxFFE50874 16-bit
FlexRay MBCCFR15 16 0x87a OxFFE5087A 16-bit
FlexRay MBFIDR15 16 0x87¢ OxFFE5087C 16-bit
FlexRay MBCCFR16 16 0x882 OxFFE50882 16-bit
FlexRay MBFIDR16 16 0x884 OxFFE50884 16-bit
FlexRay MBCCFR17 16 0x88a OxFFE5088A 16-bit
FlexRay MBFIDR17 16 0x88c OxFFE5088C 16-bit
FlexRay MBCCFR18 16 0x892 O0xFFE50892 16-bit
FlexRay MBFIDR18 16 0x894 O0xFFE50894 16-bit
FlexRay MBCCFR19 16 0x89a OxFFE5089A 16-bit
FlexRay MBFIDR19 16 0x89c OxFFE5089C 16-bit
FlexRay MBCCFR20 16 0x8a2 OxFFE508A2 16-bit
FlexRay MBFIDR20 16 0x8a4 OxFFE508A4 16-bit
FlexRay MBCCFR21 16 Ox8aa OxFFE508AA 16-bit
FlexRay MBFIDR21 16 0x8ac OxFFES508AC 16-bit
FlexRay MBCCFR22 16 0x8b2 OxFFE508B2 16-bit
FlexRay MBFIDR22 16 0x8b4 OxFFE508B4 16-bit
FlexRay MBCCFR23 16 0x8ba OxFFE508BA 16-bit
FlexRay MBFIDR23 16 0x8bc OxFFE508BC 16-bit
FlexRay MBCCFR24 16 0x8c2 OxFFE508C2 16-bit
FlexRay MBFIDR24 16 0x8c4 OxFFE508C4 16-bit
FlexRay MBCCFR25 16 0x8ca OXFFE508CA 16-bit
FlexRay MBFIDR25 16 0x8cc OxFFE508CC 16-bit
FlexRay MBCCFR26 16 0x8d2 OxFFE508D2 16-bit
FlexRay MBFIDR26 16 0x8d4 OxFFE508D4 16-bit
FlexRay MBCCFR27 16 0x8da OxFFE508DA 16-bit
FlexRay MBFIDR27 16 0x8dc OxFFE508DC 16-bit
FlexRay MBCCFR28 16 Ox8E2 OxFFE508E2 16-bit
FlexRay MBFIDR28 16 0x8E4 OxFFE508E4 16-bit
FlexRay MBCCFR29 16 0x8ea OxFFE508EA 16-bit
FlexRay MBFIDR29 16 Ox8ec OxFFE508EC 16-bit
FlexRay MBCCFR30 16 0x8f2 OxFFE508F2 16-bit

Table continues on the next page...

MPC5744P Reference Manual Addendum, Rev. 2, 10/2017
NXP Semiconductors 277




Protected Registers

Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
FlexRay MBFIDR30 16 0x8f4 OxFFE508F4 16-bit
FlexRay MBCCFR31 16 Ox8fa OxFFE508FA 16-bit
FlexRay MBFIDR31 16 0x8fc OxFFE508FC 16-bit
FlexRay MBCCFR32 16 0x902 O0xFFE50902 16-bit
FlexRay MBFIDR32 16 0x904 OxFFE50904 16-bit
FlexRay MBCCFR33 16 0x90a OxFFE5090A 16-bit
FlexRay MBFIDR33 16 0x90c OxFFE5090C 16-bit
FlexRay MBCCFR34 16 0x912 OxFFE50912 16-bit
FlexRay MBFIDR34 16 0x914 OxFFE50914 16-bit
FlexRay MBCCFR35 16 0x91a OxFFE5091A 16-bit
FlexRay MBFIDR35 16 0x91c OxFFE5091C 16-bit
FlexRay MBCCFR36 16 0x922 OxFFE50922 16-bit
FlexRay MBFIDR36 16 0x924 O0xFFE50924 16-bit
FlexRay MBCCFR37 16 0x92a OxFFE5092A 16-bit
FlexRay MBFIDR37 16 0x92c O0xFFE5092C 16-bit
FlexRay MBCCFR38 16 0x932 OxFFE50932 16-bit
FlexRay MBFIDR38 16 0x934 OxFFE50934 16-bit
FlexRay MBCCFR39 16 0x93a OxFFE5093A 16-bit
FlexRay MBFIDR39 16 0x93c OxFFE5093C 16-bit
FlexRay MBCCFR40 16 0x942 OxFFE50942 16-bit
FlexRay MBFIDR40 16 0x944 OxFFE50944 16-bit
FlexRay MBCCFR41 16 0x94a OxFFE5094A 16-bit
FlexRay MBFIDR41 16 0x94c OxFFE5094C 16-bit
FlexRay MBCCFR42 16 0x952 OxFFE50952 16-bit
FlexRay MBFIDR42 16 0x954 O0xFFE50954 16-bit
FlexRay MBCCFR43 16 0x95a OxFFE5095A 16-bit
FlexRay MBFIDR43 16 0x95¢ OxFFE5095C 16-bit
FlexRay MBCCFR44 16 0x962 O0xFFE50962 16-bit
FlexRay MBFIDR44 16 0x964 OxFFE50964 16-bit
FlexRay MBCCFR45 16 0x96a OxFFE5096A 16-bit
FlexRay MBFIDR45 16 0x96¢ OxFFE5096C 16-bit
FlexRay MBCCFR46 16 0x972 OxFFE50972 16-bit
FlexRay MBFIDR46 16 0x974 OxFFE50974 16-bit
FlexRay MBCCFR47 16 0x97a OxFFE5097A 16-bit
FlexRay MBFIDR47 16 0x97c OxFFE5097C 16-bit
FlexRay MBCCFR48 16 0x982 OxFFE50982 16-bit
FlexRay MBFIDR48 16 0x984 O0xFFE50984 16-bit
FlexRay MBCCFR49 16 0x98a OxFFE5098A 16-bit
FlexRay MBFIDR49 16 0x98c OxFFE5098C 16-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
FlexRay MBCCFR50 16 0x992 O0xFFE50992 16-bit
FlexRay MBFIDR50 16 0x994 O0xFFE50994 16-bit
FlexRay MBCCFR51 16 0x99a OxFFE5099A 16-bit
FlexRay MBFIDR51 16 0x99c¢ O0xFFE5099C 16-bit
FlexRay MBCCFR52 16 0x9a2 OXFFE509A2 16-bit
FlexRay MBFIDR52 16 0x9a4 OxFFE509A4 16-bit
FlexRay MBCCFR53 16 Ox9aa OxFFE509AA 16-bit
FlexRay MBFIDR53 16 0x9ac O0xFFE509AC 16-bit
FlexRay MBCCFR54 16 0x9b2 OxFFE509B2 16-bit
FlexRay MBFIDR54 16 0x9b4 O0xFFE509B4 16-bit
FlexRay MBCCFR55 16 0x9ba O0xFFE509BA 16-bit
FlexRay MBFIDR55 16 0x9bc OxFFE509BC 16-bit
FlexRay MBCCFR56 16 0x9c2 OxFFE509C2 16-bit
FlexRay MBFIDR56 16 0x9c4 OxFFE509C4 16-bit
FlexRay MBCCFR57 16 0x9ca OxFFE509CA 16-bit
FlexRay MBFIDR57 16 0x9cc O0xFFE509CC 16-bit
FlexRay MBCCFR58 16 0x9d2 OxFFE509D2 16-bit
FlexRay MBFIDR58 16 0x9d4 OxFFE509D4 16-bit
FlexRay MBCCFR59 16 0x9da OxFFE509DA 16-bit
FlexRay MBFIDR59 16 0x9dc O0xFFE509DC 16-bit
FlexRay MBCCFR60 16 Ox9E2 OxFFE509E2 16-bit
FlexRay MBFIDR60 16 0x9E4 OxFFE509E4 16-bit
FlexRay MBCCFR61 16 0x9ea OxFFE509EA 16-bit
FlexRay MBFIDR61 16 0x9ec OxFFES509EC 16-bit
FlexRay MBCCFR62 16 0x9f2 OxFFE509F2 16-bit
FlexRay MBFIDR62 16 0x9f4 OxFFE509F4 16-bit
FlexRay MBCCFR63 16 0x9fa OxFFE509FA 16-bit
FlexRay MBFIDR63 16 0x9fc OxFFE509FC 16-bit
PLLDIG PLLOCR 32 0x00 OxFFFB0100 32-bit
PLLDIG PLLODV 32 0x08 0xFFFB0108 32-bit
PLLDIG PLL1CR 32 0x20 OxFFFB0120 32-bit
PLLDIG PLL1DV 32 0x28 OxFFFB0128 32-bit
PLLDIG PLL1FM 32 0x2C OxFFFB012C 32-bit
PLLDIG PLL1FD 32 0x30 0xFFFB0130 32-bit
LINFlex0 LINCR1 32 0x0 0xFBE84000 32-bit
LINFlex0 LINIER 32 0x4 OxFBE84004 32-bit
LINFlex0 UARTCR 32 0x10 0xFBE84010 32-bit
LINFlex0 LINTCSR 32 0x18 OxFBE84018 32-bit
LINFlex0 LINOCR 32 Ox1c 0xFBE8401C 32-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
LINFlex0 LINTOCR 32 0x20 0xFBEB84020 32-bit
LINFlex0 LINFBRR 32 0x24 OxFBE84024 32-bit
LINFlex0 LINIBRR 32 0x28 O0xFBE84028 32-bit
LINFlex0 LINCR2 32 0x30 O0xFBES84030 32-bit
LINFlex0 BIDR 32 0x34 O0xFBE84034 32-bit
LINFlex0 IFER 32 0x40 0xFBE84040 32-bit
LINFlex0 IFMR 32 0x48 OxFBE84048 32-bit
LINFlex0 IFCRO 32 0x4C O0xFBE8404C 32-bit
LINFlex0 IFCR1 32 0x50 O0xFBEB84050 32-bit
LINFlex0 IFCR2 32 0x54 0xFBE84054 32-bit
LINFlex0 IFCR3 32 0x58 OxFBEB84058 32-bit
LINFlex0 IFCR4 32 0x5C OxFBE8405C 32-bit
LINFlex0 IFCR5 32 0x60 0xFBEB84060 32-bit
LINFlex0 IFCR6 32 0x64 OxFBE84064 32-bit
LINFlex0 IFCR7 32 0x68 O0xFBE84068 32-bit
LINFlex0 IFCR8 32 0x6C OxFBE8406C 32-bit
LINFlex0 IFCR9 32 0x70 0xFBE84070 32-bit
LINFlex0 IFCR10 32 0x74 OxFBE84074 32-bit
LINFlex0 IFCR11 32 0x78 OxFBE84078 32-bit
LINFlex0 IFCR12 32 0x7C 0xFBE8407C 32-bit
LINFlex0 IFCR13 32 0x80 O0xFBEB84080 32-bit
LINFlex0 IFCR14 32 0x84 O0xFBE84084 32-bit
LINFlex0 IFCR15 32 0x88 OxFBEB84088 32-bit
LINFlex0 GCR 32 0x8c OxFBE8408C 32-bit
LINFlex0 UARTPTO 32 0x90 0xFBE84090 32-bit
LINFlex0 DMATXE 32 0x98 OxFBE84098 32-bit
LINFlex0 DMARXE 32 0x9c O0xFBE8409C 32-bit
LINFlex1 LINCR1 32 0x0 0xFFE90000 32-bit
LINFlex1 LINIER 32 0x4 0xFFE90004 32-bit
LINFlex1 UARTCR 32 0x10 OxFFE90010 32-bit
LINFlex1 LINTCSR 32 0x18 OxFFEQ90018 32-bit
LINFlex1 LINOCR 32 Ox1c O0xFFE9001C 32-bit
LINFlex1 LINTOCR 32 0x20 0xFFE90020 32-bit
LINFlex1 LINFBRR 32 0x24 0xFFE90024 32-bit
LINFlex1 LINIBRR 32 0x28 O0xFFE90028 32-bit
LINFlex1 LINCR2 32 0x30 O0xFFE90030 32-bit
LINFlex1 BIDR 32 0x34 OxFFE90034 32-bit
LINFlex1 IFER 32 0x40 0xFFE90040 32-bit
LINFlex1 IFMR 32 0x48 O0xFFE90048 32-bit

Table continues on the next page...

MPC5744P Reference Manual Addendum, Rev. 2, 10/2017
280 NXP Semiconductors




4
Chapter 2 RM Addendum

Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
LINFlex1 IFCRO 32 0x4C O0xFFE9004C 32-bit
LINFlex1 IFCR1 32 0x50 O0xFFE90050 32-bit
LINFlex1 IFCR2 32 0x54 O0xFFE90054 32-bit
LINFlex1 IFCR3 32 0x58 O0xFFE90058 32-bit
LINFlex1 IFCR4 32 0x5C 0xFFE9005C 32-bit
LINFlex1 IFCR5 32 0x60 O0xFFE90060 32-bit
LINFlex1 IFCR6 32 0x64 OxFFE90064 32-bit
LINFlex1 IFCR7 32 0x68 0xFFE90068 32-bit
LINFlex1 IFCR8 32 0x6C 0xFFE9006C 32-bit
LINFlex1 IFCR9 32 0x70 0xFFE90070 32-bit
LINFlex1 IFCR10 32 0x74 O0xFFE90074 32-bit
LINFlex1 IFCR11 32 0x78 0xFFEQ0078 32-bit
LINFlex1 IFCR12 32 0x7C O0xFFE9007C 32-bit
LINFlex1 IFCR13 32 0x80 O0xFFE90080 32-bit
LINFlex1 IFCR14 32 0x84 O0xFFE90084 32-bit
LINFlex1 IFCR15 32 0x88 O0xFFE90088 32-bit
LINFlex1 GCR 32 0x8c 0xFFE9008C 32-bit
LINFlex1 UARTPTO 32 0x90 O0xFFE90090 32-bit
LINFlex1 DMATXE 32 0x98 OxFFE90098 32-bit
LINFlex1 DMARXE 32 0x9c O0xFFE9009C 32-bit

MC_CGM PCS_SDUR 8 0x700 0xFFFB0700 8-bit
MC_CGM PCS_DIVCH 32 0x704 OxFFFB0704 32-bit
MC_CGM PCS_DIVS1 32 0x708 0xFFFB0708 32-bit
MC_CGM PCS_DIVE1 32 0x70C 0xFFFB070C 32-bit
MC_CGM PCS_DIVC2 32 0x710 OxFFFB0710 32-bit
MC_CGM PCS_DIVS2 32 0x714 OxFFFBO0714 32-bit
MC_CGM PCS_DIVE2 32 0x718 OxFFFB0718 32-bit
MC_CGM PCS_DIVC4 32 0x728 OxFFFB0728 32-bit
MC_CGM PCS_DIVS4 32 0x72C 0xFFFB072C 32-bit
MC_CGM PCS_DIVE4 32 0x730 0xFFFB0730 32-bit
MC_CGM SC_DCo 32 0x7E8 OxFFFBO7E8 32-bit
MC_CGM ACO_SC 32 0x800 O0xFFFB0800 32-bit
MC_CGM ACO0_DCO 32 0x808 OxFFFB0808 32-bit
MC_CGM ACO0_DC1 32 0x80C 0xFFFB080C 32-bit
MC_CGM ACO0_DC2 32 0x810 OxFFFB0810 32-bit
MC_CGM AC1_DCO 32 0x828 OxFFFB0828 32-bit
MC_CGM AC1_DC1 32 0x82C OxFFFB082C 32-bit
MC_CGM AC2_DCO0 32 0x848 OxFFFB0848 32-bit
MC_CGM AC3_SC 32 0x860 O0xFFFB0860 32-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
MC_CGM AC4_SC 32 0x880 OxFFFB0880 32-bit
MC_CGM AC5_SC 32 0x8A0 OxFFFB0O8AO 32-bit
MC_CGM AC5_DCO 32 0x8A8 OxFFFB0O8AS8 32-bit
MC_CGM AC6_SC 32 0x8C0 OxFFFB08CO 32-bit
MC_CGM AC6_DCO 32 0x8C8 0xFFFB08C8 32-bit

MC_ME ME 32 0x8 OxFFFB8008 32-bit

MC_ME IM 32 0x10 OxFFFB8010 32-bit

MC_ME TEST_MC 32 0x24 OxFFFB8024 32-bit

MC_ME SAFE_MC 32 0x28 0xFFFB8028 32-bit

MC_ME DRUN_MC 32 0x02C 0xFFFB802C 32-bit

MC_ME RUNO_MC 32 0x30 OxFFFB8030 32-bit

MC_ME RUN1_MC 32 0x34 OxFFFB8034 32-bit

MC_ME RUN2_MC 32 0x38 OxFFFB8038 32-bit

MC_ME RUN3_MC 32 0x03C OxFFFB803C 32-bit

MC_ME HALTO_MC 32 0x40 O0xFFFB8040 32-bit

MC_ME STOPO_MC 32 0x48 OxFFFB8048 32-bit

MC_ME RUN_PCO 32 0x80 0xFFFB8080 32-bit

MC_ME RUN_PC1 32 0x84 OxFFFB8084 32-bit

MC_ME RUN_PC2 32 0x88 OxFFFB8088 32-bit

MC_ME RUN_PC3 32 0x08C OxFFFB808C 32-bit

MC_ME RUN_PC4 32 0x90 OxFFFB8090 32-bit

MC_ME RUN_PC5 32 0x94 OxFFFB8094 32-bit

MC_ME RUN_PC6 32 0x98 OxFFFB8098 32-bit

MC_ME RUN_PC7 32 0x09C OxFFFB809C 32-bit

MC_ME LP_PCO 32 0x0A0 OxFFFB80AO 32-bit

MC_ME LP_PC1 32 0x0A4 OxFFFB80A4 32-bit

MC_ME LP_PC2 32 0x0A8 OxFFFB80AS8 32-bit

MC_ME LP_PC3 32 0x0AC OxFFFB80OAC 32-bit

MC_ME LP_PC4 32 0x0B0O O0xFFFB80B0O 32-bit

MC_ME LP_PC5 32 0x0B4 OxFFFB80B4 32-bit

MC_ME LP_PC6 32 0x0B8 OxFFFB80B8 32-bit

MC_ME LP_PC7 32 0x0BC OxFFFB80BC 32-bit

MC_ME PCTL9 8 0xC9 OxFFFB80C9 8-bit

MC_ME PCTL11 8 0xCB OxFFFB80OCB 8-bit

MC_ME PCTL30 8 0xDE OxFFFB80ODE 8-bit

MC_ME PCTL36 8 OxE4 OxFFFBBOE4 8-bit

MC_ME PCTL38 8 OxE6 OxFFFB8OE6 8-bit

MC_ME PCTL77 8 0x10D 0xFFFB810D 8-bit

MC_ME PCTL78 8 0x10E OxFFFB810E 8-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
MC_ME PCTL79 8 0x10F OxFFFB810F 8-bit
MC_ME PCTLO1 8 0x11B OxFFFB811B 8-bit
MC_ME PCTL98 8 0x122 OxFFFB8122 8-bit
MC_ME PCTL99 8 0x123 OxFFFB8123 8-bit
MC_ME PCTL104 8 0x128 OxFFFB8128 8-bit
MC_ME PCTL107 8 0x12B OxFFFB812B 8-bit
MC_ME PCTL124 8 0x13C OxFFFB813C 8-bit
MC_ME PCTL126 8 0x13E OxFFFB813E 8-bit
MC_ME PCTL137 8 0x149 OxFFFB8149 8-bit
MC_ME PCTL141 8 0x14D O0xFFFB814D 8-bit
MC_ME PCTL144 8 0x150 OxFFFB8150 8-bit
MC_ME PCTL146 8 0x152 OxFFFB8152 8-bit
MC_ME PCTL204 8 0x18C OxFFFB818C 8-bit
MC_ME PCTL208 8 0x190 OxFFFB8190 8-bit
MC_ME PCTL209 8 0x191 OxFFFB8191 8-bit
MC_ME PCTL214 8 0x196 OxFFFB8196 8-bit
MC_ME PCTL235 8 0x1AB OxFFFB81AB 8-bit
MC_ME PCTL237 8 0x1AD OxFFFB81AD 8-bit
MC_ME PCTL239 8 Ox1AF OxFFFB81AF 8-bit
MC_ME PCTL245 8 0x1B5 OxFFFB81B5 8-bit
MC_ME PCTL247 8 0x1B7 OxFFFB81B7 8-bit
MC_ME PCTL251 8 0x1BB OxFFFB81BB 8-bit
MC_ME PCTL255 8 O0x1BF OxFFFB81BF 8-bit
MC_RGM DERD 32 0x10 OxFFFA8010 32-bit
MC_RGM DEAR 32 0x20 OxFFFA8020 32-bit
MC_RGM DBRE 32 0x30 O0xFFFA8030 32-bit
MC_RGM FERD 32 0x310 OxFFFA8310 32-bit
MC_RGM FEAR 32 0x320 OxFFFA8320 32-bit
MC_RGM FBRE 32 0x330 OxFFFA8330 32-bit
MC_RGM FESS 32 0x340 OxFFFA8340 32-bit
MC_RGM FRETR 8 0x604 OxFFFA8604 8-bit
MEMU CTRL 32 0x0 0xFFF50000 32-bit
MEMU DEBUG 32 0xC O0xFFF5000C 32-bit
PIT PITMCR 32 0x0 O0xFFF84000 32-bit
PIT LDVALO 32 0x100 O0xFFF84100 32-bit
PIT TCTRLO 32 0x108 OxFFF84108 32-bit
PIT LDVALA1 32 0x110 OxFFF84110 32-bit
PIT TCTRLA 32 0x118 OxFFF84118 32-bit
PIT LDVAL2 32 0x120 O0xFFF84120 32-bit

Table continues on the next page...

MPC5744P Reference Manual Addendum, Rev. 2, 10/2017
NXP Semiconductors 283




Protected Registers

Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
PIT TCTRL2 32 0x128 OxFFF84128 32-bit
PIT LDVAL3 32 0x130 OxFFF84130 32-bit
PIT TCTRL3 32 0x138 OxFFF84138 32-bit

PMC PMCCR 32 0x8 OxFFFA0408 32-bit
PMC IER 32 0x10 OxFFFA0410 32-bit
PMC REE_O 32 0x30 OxFFFA0430 32-bit
PMC RES_0 32 0x40 OxFFFA0440 32-bit
PMC ESR_TD 32 0x100 O0xFFFA0500 32-bit
PMC REE_TD 32 0x104 OxFFFA0504 32-bit
PMC RES_TD 32 0x108 O0xFFFA0508 32-bit
PMC CTL_TD 32 0x10c OxFFFAQ50C 32-bit
PMC VD_UTST 32 0x140 O0xFFFA0540 32-bit
IRCOSC CTL 32 0x0 O0xFFFB0000 32-bit

SRX_0 GBL_CTRL 32 0x0 O0xFFE5C000 32-bit

SRX_0 CHNL_EN 32 0x4 OxFFE5C004 32-bit

SRX_0 DATA_CTRL1 32 0x18 OxFFE5C018 32-bit

SRX_0 FDMA_CTRL 32 0x28 O0xFFE5C028 32-bit

SRX_0 SDMA_CTRL 32 0x2c OxFFE5C02C 32-bit

SRX_0 FRDY_IE 32 0x34 OxFFE5C034 32-bit

SRX_0 SRDY_IE 32 0x38 OxFFE5C038 32-bit

SRX_0 CHO_CLK_CTRL 32 0x60 OxFFE5C060 32-bit

SRX_0 CHO_CONFIG 32 0x68 O0xFFE5C068 32-bit

SRX_0 CH1_CLK_CTRL 32 0x70 OxFFE5C070 32-bit

SRX_0 CH1_CONFIG 32 0x78 OxFFE5C078 32-bit

SRX_1 GBL_CTRL 32 0x0 0xFBE5C000 32-bit

SRX_1 CHNL_EN 32 0x4 0xFBE5C004 32-bit

SRX_1 DATA_CTRLA1 32 0x18 O0xFBE5C018 32-bit

SRX_1 FDMA_CTRL 32 0x28 OxFBE5C028 32-bit

SRX_1 SDMA_CTRL 32 0x2c 0xFBE5C02C 32-bit

SRX_1 FRDY_IE 32 0x34 O0xFBE5C034 32-bit

SRX_1 SRDY_IE 32 0x38 OxFBE5C038 32-bit

SRX_1 CHO_CLK_CTRL 32 0x60 0xFBE5C060 32-bit

SRX_1 CHO_CONFIG 32 0x68 O0xFBE5C068 32-bit

SRX_1 CH1_CLK_CTRL 32 0x70 0xFBE5C070 32-bit

SRX_1 CH1_CONFIG 32 0x78 OxFBE5CO078 32-bit
SIPI CCRoO 32 0x00 O0xFFFDO0000 32-bit
SIPI CIRO 32 0x0C O0xFFFDO000C 32-bit
SIPI CTORO 32 0x10 OxFFFDO0010 32-bit
SIPI CCR1 32 0x20 0xFFFD0020 32-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
SIPI CIR1 32 0x2C O0xFFFD002C 32-bit
SIPI CTOR1 32 0x30 O0xFFFDO0030 32-bit
SIPI CCR2 32 0x40 0xFFFDO0040 32-bit
SIPI CIR2 32 0x4C O0xFFFD004C 32-bit
SIPI CTOR2 32 0x50 0xFFFD0050 32-bit
SIPI CCR3 32 0x7C O0xFFFDO007C 32-bit
SIPI CIR3 32 0x88 O0xFFFDO0088 32-bit
SIPI CTOR3 32 0x8C O0xFFFDO008C 32-bit
SIPI SIPIMCR 32 0x9C O0xFFFDO009C 32-bit

SGEN CTRL 32 0x0 0xFBC40000 32-bit
SluL2 DIRERO 32 0x18 OxFFFCO0018 32-bit
SiuL2 DIRSRO 32 0x20 0xFFFC0020 32-bit
SIuL2 IREERO 32 0x28 0xFFFC0028 32-bit
SluL2 IFEERO 32 0x30 OxFFFCO0030 32-bit
SIuL2 IFERO 32 0x38 O0xFFFC0038 32-bit
SluL2 IFMCRO 32 0x40 OxFFFCO0040 32-bit
SluL2 IFMCR1 32 0x44 O0xFFFC0044 32-bit
SluL2 IFMCR2 32 0x48 OxFFFC0048 32-bit
SiuL2 IFMCR3 32 Ox4c O0xFFFC004C 32-bit
SIuL2 IFMCR4 32 0x50 0xFFFCO0050 32-bit
SIUL2 IFMCR5 32 0x54 OxFFFC0054 32-bit
SluL2 IFMCR6 32 0x58 0xFFFC0058 32-bit
SluL2 IFMCR7 32 0x5¢ OxFFFCO005C 32-bit
SiuL2 IFMCR8 32 0x60 O0xFFFCO0060 32-bit
SIuL2 IFMCR9 32 0x64 O0xFFFCO0064 32-bit
SiuL2 IFMCR10 32 0x68 OxFFFCO0068 32-bit
SIuL2 IFMCR11 32 0x6c¢ O0xFFFC006C 32-bit
SIuL2 IFMCR12 32 0x70 OxFFFCO0070 32-bit
SluL2 IFMCR13 32 0x74 OxFFFC0074 32-bit
SluL2 IFMCR14 32 0x78 OxFFFCO0078 32-bit
SIuL2 IFMCR15 32 0x7c OxFFFC007C 32-bit
SIuL2 IFMCR16 32 0x80 0xFFFCO0080 32-bit
SIUL2 IFMCR17 32 0x84 OxFFFC0084 32-bit
SluL2 IFMCR18 32 0x88 O0xFFFC0088 32-bit
SluL2 IFMCR19 32 0x8c OxFFFCO008C 32-bit
SiuL2 IFMCR20 32 0x90 O0xFFFCO0090 32-bit
SIuL2 IFMCR21 32 0x94 O0xFFFC0094 32-bit
SiuL2 IFMCR22 32 0x98 OxFFFCO0098 32-bit
SIuL2 IFMCR23 32 0x9c O0xFFFC009C 32-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
SIuL2 IFMCR24 32 0xa0 O0xFFFCO0AOQ 32-bit
SiuL2 IFMCR25 32 Oxa4 O0xFFFCO00A4 32-bit
SIuL2 IFMCR26 32 Oxa8 OxFFFCO0A8 32-bit
SiuL2 IFMCR27 32 Oxac OxFFFCOOAC 32-bit
SluL2 IFMCR28 32 0xb0 0xFFFCO00BO 32-bit
SluL2 IFMCR29 32 0xb4 0xFFFC00B4 32-bit
SiuL2 IFMCR30 32 0xb8 OxFFFCO00B8 32-bit
SIuL2 IFMCR31 32 Oxbc OxFFFCO0BC 32-bit
SluL2 IFCPR 32 0xc0 O0xFFFCO00CO0 32-bit
SluL2 MSCRO 32 0x240 O0xFFFC0240 32-bit
SIUL2 MSCR1 32 0x244 O0xFFFC0244 32-bit
SiuL2 MSCR2 32 0x248 O0xFFFC0248 32-bit
SIuL2 MSCR3 32 0x24C OxFFFC024C 32-bit
SIuL2 MSCR4 32 0x250 O0xFFFC0250 32-bit
SIuL2 MSCR5 32 0x254 O0xFFFC0254 32-bit
SluL2 MSCR6 32 0x258 OxFFFC0258 32-bit
SluL2 MSCR7 32 0x25C 0xFFFC025C 32-bit
SluL2 MSCR8 32 0x260 O0xFFFC0260 32-bit
SIuL2 MSCR9 32 0x264 OxFFFC0264 32-bit
SIuL2 MSCR10 32 0x268 O0xFFFC0268 32-bit
SIUL2 MSCR11 32 0x26C OxFFFC026C 32-bit
SluL2 MSCR12 32 0x270 O0xFFFC0270 32-bit
SIUL2 MSCR13 32 0x274 OxFFFC0274 32-bit
SiuL2 MSCR14 32 0x278 OxFFFC0278 32-bit
SIuL2 MSCR15 32 0x27C OxFFFC027C 32-bit
SIUL2 MSCR16 32 0x280 O0xFFFC0280 32-bit
SIuL2 MSCR17 32 0x284 OxFFFC0284 32-bit
SIuL2 MSCR18 32 0x288 OxFFFC0288 32-bit
SluL2 MSCR19 32 0x28C 0xFFFC028C 32-bit
SluL2 MSCR20 32 0x290 O0xFFFC0290 32-bit
SIuL2 MSCR21 32 0x294 OxFFFC0294 32-bit
SIuL2 MSCR22 32 0x298 O0xFFFC0298 32-bit
SIUL2 MSCR23 32 0x29C OxFFFC029C 32-bit
SluL2 MSCR24 32 0x2A0 0xFFFC02A0 32-bit
SluL2 MSCR25 32 0x2A4 O0xFFFC02A4 32-bit
SiuL2 MSCR26 32 0x2A8 O0xFFFC02A8 32-bit
SIuL2 MSCR27 32 0x2AC OxFFFCO02AC 32-bit
SIUL2 MSCR28 32 0x2B0 OxFFFC02B0 32-bit
SIuL2 MSCR29 32 0x2B4 OxFFFC02B4 32-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
SIuL2 MSCR30 32 0x2B8 OxFFFC02B8 32-bit
SiuL2 MSCR31 32 0x2BC O0xFFFC02BC 32-bit
SIuL2 MSCR32 32 0x2C0 O0xFFFC02CO0 32-bit
SIuL2 MSCR33 32 0x2C4 OxFFFC02C4 32-bit
SluL2 MSCR34 32 0x2C8 O0xFFFC02C8 32-bit
SluL2 MSCR36 32 0x2D0 0xFFFC02D0 32-bit
SIuL2 MSCR37 32 0x2D4 OxFFFC02D4 32-bit
SIuL2 MSCR38 32 0x2D8 OxFFFC02D8 32-bit
SIuL2 MSCR39 32 0x2DC OxFFFC02DC 32-bit
SluL2 MSCR42 32 0x2E8 OxFFFCO2E8 32-bit
SluL2 MSCR43 32 0x2EC OxFFFCO2EC 32-bit
SiuL2 MSCR44 32 0x2F0 0xFFFCO2F0 32-bit
SIuL2 MSCR45 32 0x2F4 OxFFFCO2F4 32-bit
SIuL2 MSCR46 32 0x2F8 OxFFFCO2F8 32-bit
SIuL2 MSCR47 32 0x2FC OxFFFCO2FC 32-bit
SluL2 MSCR48 32 0x300 O0xFFFCO0300 32-bit
SluL2 MSCR49 32 0x304 0xFFFC0304 32-bit
SIuL2 MSCR50 32 0x308 O0xFFFC0308 32-bit
SiuL2 MSCR51 32 0x30C O0xFFFC030C 32-bit
SIuL2 MSCR52 32 0x310 O0xFFFCO0310 32-bit
SIUL2 MSCR53 32 0x314 OxFFFC0314 32-bit
SluL2 MSCR54 32 0x318 OxFFFC0318 32-bit
SIuL2 MSCR55 32 0x31C OxFFFC031C 32-bit
SIuL2 MSCR56 32 0x320 OxFFFC0320 32-bit
SIuL2 MSCR57 32 0x324 O0xFFFC0324 32-bit
SIuL2 MSCR58 32 0x328 OxFFFC0328 32-bit
SIuL2 MSCR59 32 0x32C O0xFFFC032C 32-bit
SluL2 MSCR60 32 0x330 OxFFFCO0330 32-bit
SluL2 MSCR62 32 0x338 OxFFFC0338 32-bit
SluL2 MSCR64 32 0x340 O0xFFFC0340 32-bit
SIuL2 MSCR66 32 0x348 OxFFFC0348 32-bit
SIuL2 MSCR68 32 0x350 O0xFFFC0350 32-bit
SIuL2 MSCR69 32 0x354 O0xFFFC0354 32-bit
SluL2 MSCR70 32 0x358 O0xFFFC0358 32-bit
SluL2 MSCR71 32 0x35C OxFFFC035C 32-bit
SiuL2 MSCR73 32 0x364 0xFFFC0364 32-bit
SIuL2 MSCR74 32 0x368 O0xFFFC0368 32-bit
SiuL2 MSCR75 32 0x36C OxFFFC036C 32-bit
SIuL2 MSCR76 32 0x370 O0xFFFC0370 32-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
SIuL2 MSCR77 32 0x374 OxFFFC0374 32-bit
SIUL2 MSCR78 32 0x378 OxFFFC0378 32-bit
SIuL2 MSCR79 32 0x37C OxFFFC037C 32-bit
SIuL2 MSCR80 32 0x380 OxFFFC0380 32-bit
SluL2 MSCR83 32 0x38C OxFFFC038C 32-bit
SluL2 MSCR84 32 0x390 O0xFFFCO0390 32-bit
SIuL2 MSCR85 32 0x394 0xFFFC0394 32-bit
SIuL2 MSCR86 32 0x398 O0xFFFC0398 32-bit
SluL2 MSCR87 32 0x39C OxFFFC039C 32-bit
SluL2 MSCR88 32 0x3A0 O0xFFFCO3A0 32-bit
SIuL2 MSCR89 32 0x3A4 O0xFFFC03A4 32-bit
SIuL2 MSCR90 32 0x3A8 OxFFFCO3A8 32-bit
SIuL2 MSCR91 32 0x3AC OxFFFCO3AC 32-bit
SIuL2 MSCR92 32 0x3B0 O0xFFFC03B0 32-bit
SIuL2 MSCR93 32 0x3B4 OxFFFC03B4 32-bit
SluL2 MSCR94 32 0x3B8 OxFFFCO03B8 32-bit
SluL2 MSCR95 32 0x3BC 0xFFFCO03BC 32-bit
SIuL2 MSCR98 32 0x3C8 OxFFFCO03C8 32-bit
SIuL2 MSCR99 32 0x3CC OxFFFCO03CC 32-bit
SIuL2 MSCR100 32 0x3D0 OxFFFCO03DO0 32-bit
SIUL2 MSCR101 32 0x3D4 O0xFFFC03D4 32-bit
SluL2 MSCR102 32 0x3D8 O0xFFFCO03D8 32-bit
SluL2 MSCR103 32 0x3DC OxFFFC0O3DC 32-bit
SiuL2 MSCR104 32 0x3EQ O0xFFFCO3EOQ 32-bit
SIuL2 MSCR105 32 0x3E4 OxFFFCO3E4 32-bit
SIuL2 MSCR106 32 0x3E8 OxFFFCO3E8 32-bit
SIuL2 MSCR107 32 0x3EC OxFFFCO3EC 32-bit
SIUL2 MSCR116 32 0x410 OxFFFC0410 32-bit
SluL2 MSCR117 32 0x414 OxFFFC0414 32-bit
SIUL2 MSCR118 32 0x418 OxFFFC0418 32-bit
SIuL2 MSCR119 32 0x41C OxFFFC041C 32-bit
SIuL2 MSCR120 32 0x420 O0xFFFC0420 32-bit
SIUL2 MSCR121 32 0x424 OxFFFC0424 32-bit
SluL2 MSCR122 32 0x428 OxFFFC0428 32-bit
SluL2 MSCR123 32 0x42C O0xFFFC042C 32-bit
SiuL2 MSCR124 32 0x430 0xFFFC0430 32-bit
SIuL2 MSCR125 32 0x434 OxFFFC0434 32-bit
SIUL2 MSCR126 32 0x438 OxFFFC0438 32-bit
SIuL2 MSCR127 32 0x43C OxFFFC043C 32-bit
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
SIuL2 MSCR128 32 0x440 O0xFFFC0440 32-bit
SIUL2 MSCR129 32 0x444 OxFFFC0444 32-bit
SIuL2 MSCR130 32 0x448 OxFFFC0448 32-bit
SiuL2 MSCR131 32 0x44C O0xFFFC044C 32-bit
SluL2 MSCR132 32 0x450 0xFFFC0450 32-bit
SIUL2 MSCR133 32 0x454 OxFFFC0454 32-bit
SIuL2 MSCR134 32 0x458 OxFFFC0458 32-bit
SIuL2 MSCR135 32 0x45C OxFFFC045C 32-bit
SIuL2 MSCR136 32 0x460 0xFFFC0460 32-bit
SluL2 MSCR137 32 0x464 OxFFFC0464 32-bit
SluL2 MSCR138 32 0x468 OxFFFC0468 32-bit
SIuL2 MSCR139 32 0x46C 0xFFFC046C 32-bit
SIuL2 MSCR140 32 0x470 O0xFFFC0470 32-bit
SIuL2 MSCR141 32 0x474 OxFFFC0474 32-bit
SIuL2 MSCR142 32 0x478 OxFFFC0478 32-bit
SluL2 MSCR143 32 0x47C O0xFFFC047C 32-bit
SluL2 MSCR144 32 0x480 0xFFFC0480 32-bit
SIUL2 MSCR145 32 0x484 OxFFFC0484 32-bit
SIuL2 MSCR146 32 0x488 OxFFFC0488 32-bit
SIuL2 MSCR147 32 0x48C OxFFFC048C 32-bit
SIUL2 MSCR148 32 0x490 O0xFFFC0490 32-bit
SluL2 MSCR149 32 0x494 OxFFFC0494 32-bit
SluL2 MSCR150 32 0x498 OxFFFC0498 32-bit
SiuL2 MSCR151 32 0x49C 0xFFFC049C 32-bit
SIuL2 MSCR152 32 0x4A0 OxFFFCO04A0 32-bit
SIUL2 MSCR153 32 0x4A4 OxFFFC04A4 32-bit
SIuL2 MSCR154 32 0x4A8 OxFFFCO04A8 32-bit
SIuL2 IMCR32 32 0xACO OxFFFCOACO 32-bit
SluL2 IMCR33 32 0xAC4 OxFFFCOAC4 32-bit
SluL2 IMCR34 32 OxAC8 OxFFFCOACS8 32-bit
SiuL2 IMCR38 32 0xAD8 OxFFFCOAD8 32-bit
SIuL2 IMCR39 32 0xADC OxFFFCOADC 32-bit
SluL2 IMCR41 32 OxAE4 OxFFFCOAE4 32-bit
SluL2 IMCR44 32 OxAFO OxFFFCOAFO 32-bit
SluL2 IMCR47 32 OxXAFC OxFFFCOAFC 32-bit
SiuL2 IMCR50 32 0xB08 O0xFFFC0B08 32-bit
SIuL2 IMCR59 32 0xB2C OxFFFCO0B2C 32-bit
SiuL2 IMCR60 32 0xB30 0xFFFCO0B30 32-bit
SIuL2 IMCR61 32 0xB34 OxFFFCOB34 32-bit

Table continues on the next page...

MPC5744P Reference Manual Addendum, Rev. 2, 10/2017
NXP Semiconductors 289




Protected Registers

Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
SIuL2 IMCR62 32 0xB38 OxFFFCOB38 32-bit
SiuL2 IMCR63 32 0xB3C OxFFFCOB3C 32-bit
SIuL2 IMCR64 32 0xB40 O0xFFFCOB40 32-bit
SiuL2 IMCR83 32 0xB8C OxFFFCOB8C 32-bit
SluL2 IMCR84 32 0xB90 0xFFFC0B90 32-bit
SluL2 IMCR85 32 0xB94 O0xFFFC0B94 32-bit
SiuL2 IMCR86 32 0xB98 O0xFFFC0B98 32-bit
SIuL2 IMCR87 32 0xB9C OxFFFCOB9C 32-bit
SluL2 IMCR100 32 0xBDO OxFFFCOBDO 32-bit
SluL2 IMCR101 32 0xBD4 OxFFFCOBD4 32-bit
SluL2 IMCR102 32 0xBD8 OxFFFCOBD8 32-bit
SiuL2 IMCR103 32 0xBDC O0xFFFCOBDC 32-bit
SIuL2 IMCR105 32 0xBE4 OxFFFCOBE4 32-bit
SluL2 IMCR106 32 OxBE8 OxFFFCOBES 32-bit
SIuL2 IMCR109 32 0xBF4 OxFFFCOBF4 32-bit
SluL2 IMCR110 32 0xBF8 OxFFFCOBF8 32-bit
SluL2 IMCR112 32 0xC00 0xFFFCOCO00 32-bit
SluL2 IMCR113 32 0xC04 OxFFFCOC04 32-bit
SiuL2 IMCR136 32 0xC60 O0xFFFCOC60 32-bit
SIuL2 IMCR137 32 0xC64 OxFFFCOC64 32-bit
SluL2 IMCR165 32 0xCD4 OxFFFCOCD4 32-bit
SluL2 IMCR166 32 0xCD8 OxFFFCOCDS8 32-bit
SluL2 IMCR169 32 0xCE4 OxFFFCOCE4 32-bit
SiuL2 IMCR171 32 0xCEC O0xFFFCOCEC 32-bit
SIuL2 IMCR172 32 0xCFO O0xFFFCOCFO 32-bit
SiuL2 IMCR173 32 0xCF4 OxFFFCOCF4 32-bit
SIuL2 IMCR174 32 0xCF8 OxFFFCOCF8 32-bit
SIuL2 IMCR175 32 0xCFC OxFFFCOCFC 32-bit
SluL2 IMCR176 32 0xD00 0xFFFCODO00 32-bit
SluL2 IMCR177 32 0xD04 OxFFFCO0DO04 32-bit
SIuL2 IMCR178 32 0xD08 OxFFFCODO08 32-bit
SIuL2 IMCR179 32 0xD0OC OxFFFCODOC 32-bit
SIUL2 IMCR180 32 0xD10 OxFFFCOD10 32-bit
SluL2 IMCR181 32 0xD14 OxFFFCOD14 32-bit
SluL2 IMCR182 32 0xD18 OxFFFCOD18 32-bit
SiuL2 IMCR183 32 0xD1C OxFFFCOD1C 32-bit
SIuL2 IMCR184 32 0xD20 OxFFFCO0D20 32-bit
SIUL2 IMCR185 32 0xD24 OxFFFC0D24 32-bit
SIuL2 IMCR186 32 0xD28 OxFFFC0D28 32-bit

Table continues on the next page...
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
SIuL2 IMCR187 32 0xD2C OxFFFCOD2C 32-bit
SIUL2 IMCR188 32 0xD30 O0xFFFCOD30 32-bit
SIuL2 IMCR189 32 0xD34 OxFFFC0D34 32-bit
SiuL2 IMCR190 32 0xD38 OxFFFCOD38 32-bit
SluL2 IMCR191 32 0xD3C O0xFFFCOD3C 32-bit
SluL2 IMCR192 32 0xD40 O0xFFFCO0D40 32-bit
SIuL2 IMCR193 32 0xD44 OxFFFC0D44 32-bit
SIuL2 IMCR194 32 0xD48 OxFFFC0D48 32-bit
SluL2 IMCR195 32 0xD4C OxFFFCOD4C 32-bit
SluL2 IMCR196 32 0xD50 0xFFFCOD50 32-bit
SluL2 IMCR197 32 0xD54 OxFFFCOD54 32-bit
SiuL2 IMCR198 32 0xD58 OxFFFCOD58 32-bit
SIuL2 IMCR199 32 0xD5C OxFFFCOD5C 32-bit
SIuL2 IMCR200 32 0xD60 O0xFFFCOD60 32-bit
SIuL2 IMCR201 32 0xD64 OxFFFCOD64 32-bit
SluL2 IMCR202 32 0xD68 OxFFFCOD68 32-bit
SluL2 IMCR203 32 0xD6C OxFFFCOD6C 32-bit
SluL2 IMCR204 32 0xD70 O0xFFFCOD70 32-bit
SIuL2 IMCR205 32 0xD74 OxFFFCOD74 32-bit
SIuL2 IMCR206 32 0xD78 OxFFFCOD78 32-bit
SIUL2 IMCR213 32 0xD94 OxFFFC0D94 32-bit
SluL2 IMCR214 32 0xD98 OxFFFC0D98 32-bit
SSCM ERROR 16 0x6 OxFFFF8006 16-bit
SSCM DEBUGPORT 16 0x8 OxFFFF8008 16-bit
STCU RUNSW 32 0x4 O0xFFF44004 32-bit
STCU CFG 32 0xC 0xFFF4400C 32-bit
STCU WDG 32 0x14 OxFFF44014 32-bit
STCU LBRMSW 32 0x3c OxFFF4403C 32-bit
STCU LBO_CTRL 32 0x100 0xFFF44100 32-bit
STCU LBO_PCS 32 0x104 O0xFFF44104 32-bit
STCU LB1_CTRL 32 0x140 OxFFF44140 32-bit
STCU LB1_PCS 32 0x144 OxFFF44144 32-bit
STCU LB2_CTRL 32 0x180 OxFFF44180 32-bit
STCU LB2_PCS 32 0x184 OxFFF44184 32-bit
STCU LB3_CTRL 32 0x1c0 O0xFFF441C0 32-bit
STCU LB3_PCS 32 Ox1c4 OxFFF441C4 32-bit
STCU MBO_CTRL 32 0x600 O0xFFF44600 32-bit
STCU MB1_CTRL 32 0x604 OxFFF44604 32-bit
STCU MB2_CTRL 32 0x608 O0xFFF44608 32-bit

Table continues on the next page...
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Table 2-77. Protected registers (continued)

Module Register Size Offset Address Protect size
STCU MB3_CTRL 32 0x60C O0xFFF4460C 32-bit
STCU MB4_CTRL 32 0x610 OxFFF44610 32-bit
STCU MB5_CTRL 32 0x614 OxFFF44614 32-bit
STCU MB6_CTRL 32 0x618 OxFFF44618 32-bit
STCU MB7_CTRL 32 0x61C OxFFF4461C 32-bit
STCU MB8_CTRL 32 0x620 O0xFFF44620 32-bit
STCU MB9_CTRL 32 0x624 OxFFF44624 32-bit
STCU MB10_CTRL 32 0x628 OxFFF44628 32-bit
STCU MB11_CTRL 32 0x62C O0xFFF4462C 32-bit
STCU MB12_CTRL 32 0x630 0xFFF44630 32-bit
STCU MB13_CTRL 32 0x634 OxFFF44634 32-bit
STCU MB14_CTRL 32 0x638 OxFFF44638 32-bit
STCU MB15_CTRL 32 0x63C OxFFF4463C 32-bit
STCU MB16_CTRL 32 0x640 OxFFF44640 32-bit
STCU MB17_CTRL 32 0x644 OxFFF44644 32-bit
STCU MB18_CTRL 32 0x648 OxFFF44648 32-bit
STCU MB19_CTRL 32 0x64C OxFFF4464C 32-bit
STCU MB20_CTRL 32 0x650 OxFFF44650 32-bit
STCU MB21_CTRL 32 0x654 OxFFF44654 32-bit
STCU MB22_CTRL 32 0x658 OxFFF44658 32-bit
STCU MB23_CTRL 32 0x65C OxFFF4465C 32-bit
STCU MB24_CTRL 32 0x660 O0xFFF44660 32-bit
STCU MB25_CTRL 32 0x664 OxFFF44664 32-bit
STCU MB26_CTRL 32 0x668 OxFFF44668 32-bit
WKPU NCR 32 0x8 0xFFF98008 32-bit
XOSC CTL 32 0x0 0xFFFB0080 32-bit

NOTE

All CMUs modules are in the same protected region with the
base address aligned to the 16k - OxFBFB_0000.
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Chapter 3
Fault Collection and Control Unit (FCCU)

3.1 Introduction
NOTE

For the chip-specific implementation details of this module's
instances, see the chip configuration information.

The Fault Collection and Control Unit (FCCU) offers a hardware channel to collect faults
and to place the device into a safe state when a failure in the device is detected. No CPU
intervention is requested for collection and control operation.

The FCCU offers a systematic approach to fault collection and control. The distinctive
features of the module are:

* Redundant collection of hardware checker (for example, RCCU) results
* Redundant collection of fault information from safety relevant modules on the device
 Collection of test results
* Configurable fault control
 Configurable internal reactions for each NCF:

e No reaction

* IRQ

 Short functional reset

* Long functional reset

* NMI
» External reactions via configurable output pins

» Watchdog timer for the reconfiguration phase
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Introduction
» Lockable configuration
* Nonvolatile memory interface (NVMCFG signals) for configuration loading
* One of the fault-output (EOUT) signals is high to indicate operational (OK) state (in
bi-stable operation mode). The above is not true in case the error out protocol is
configured to be a toggling protocol, for example, dual rail and time switching.

* After power on, the EOUT signals have high impedance.! They show operational
state only after configuration by software.

* In case of a failure event or on software request for Error pin indication, the pin(s)
are set to faulty state for a minimum time T_min, even if SW tries to release it before
(for the case of error pin configured in Bi-stable mode only).

* The actual maximum time is 5 CLKSAFE cycles.

The FCCU circuitry is checked at the start-up by the self-checking procedure. The FCCU
1s operative with the default configuration immediately after the completion of the self-
checking procedure. Internal (short or long functional reset request pulse, interrupt
request) and external (EOUT signaling) reactions are statically defined or programmable.
The default configuration can be modified only in the CONFIG state. FCCU is designed
to function when CLKSYS is faster than the CLKSAFE clocks.

3.1.1 Acronyms and abbreviations

Term Description

CF Critical fault

CPU Central processing unit
EOUT Error out

FOSU FCCU output supervision unit
FSM Finite state machine

INTC Interrupt controller

intf Interface

IRQ Interrupt request

MC_ME Mode entry module

NCF Noncritical fault

NMI Nonmaskable interrupt

NVM Nonvolatile memory

RCC Redundancy control checkers
RCCU Redundancy control checker unit

Table continues on the next page...

1. Actual value depends on device specific setting at pad level.
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Term Description

SoC System-on-chip
STCU Self-test control unit
SwW Software

WKPU Wake-up unit

3.2 Main features
* Management of noncritical faults

 HW or SW fault recovery management
 Fault detection and collection
 Fault injection (fake faults)

» External reaction (fault state): EOUT signaling. Error indication via the pin(s) is
controlled by the FCCU.

* Internal chip reactions (alarm state): interrupt request

* Internal chip reactions (fault state):
* long functional reset request pulse
* short functional reset request pulse

* NMI
* Bi-Stable, Dual-Rail and Time Switching output protocols on EOUT

* Internal (to the FCCU) watchdog timer for the reconfiguration phase

 Configuration lock

* Nonvolatile memory interface (NVMCFG signals) for configuration loading

3.3 Block diagram
The following figure is a top-level diagram of the FCCU module.
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Block diagram

FAULT

——>  FAULT intf

—

« MC_RGM,
> iR
HNSHK
ipg_clk
EOUT1 intf EQUTO intf
EOUT[1] EOUTIO0]
Figure 3-1. FCCU block diagram
This table describes the FCCU submodules.
Table 3-1. FCCU submodules
Submodule Description
REG intf Includes the register file, the IPS bus interface, the IRQ interface and the
parity block (PB) for the configuration registers
HNSHK blocks (master and slave blocks) Includes the FSM's ability to support the handshake between the REG

interface and the FSM unit due to the usage of 2 asynchronous clocks
(IPS system clock and RC oscillator clock)

FSM unit Implements the main functions of the FCCU. The FSM also includes the:
¢ Watchdog timer (WDG)
e Alarm timer (ALRT)

FAULT intf Implements the interface for the fault conditioning and management

EOUTX units Implement the output stage to manage the EOUT interfaces

MPC5744P Reference Manual Addendum, Rev. 2, 10/2017
296 NXP Semiconductors




.4
Chapter 3 Fault Collection and Control Unit (FCCU)

3.4 Signal description

3.4.1 Signals

This table describes the signals on the boundary of FCCU.

Signal

| Direction | Function

| Active level

Clock

Clock and reset

CLKSYS

Input

System Clock—Supplies the primary
clock.

Rising edge

CLKSAFEO

Input

Safe Clock 0—Supplies one of two
16 MHz clocks for use by various
redundant submodules. This clock
and CLKSAFE1 are often referred to
as the same clock (CLKSAFE).

Rising edge

CLKSAFE1

Input

Safe Clock 1—Supplies one of two
16 MHz clocks for use by various
redundant submodules. This clock
and CLKSAFEQ are often referred to
as the same clock (CLKSAFE).

Rising edge

EOUT interface

EIN[1:0]

Input

Error Input—Provide the mechanism
for FCCU to capture the states that
off-chip logic drives on the
associated EOUT[1:0] signals. (On
the chip, the EOUT signals are
connected to their corresponding
EIN signals.) FCCU captures the
states in the EIN1 and EINO fields.

Asynchronous

EOUT[1:0]

Output

Error Output—Indicate FCCU’s
condition (Faulty, Nonfaulty, or
Configuration) to off-chip logic.

Programmable

CLKSAFEQO,
CLKSAFE1

FOSU interface

FIF

Output

FCCU In Fault—Indicates to the
FOSU module, if present, that FCCU
is recognizing a fault. FCCU asserts
and then deasserts this signal in two
cases:

Case 1

When the EOUT signals are
programmed to be always low
(FCCU_SET_CLEAR), FCCU
asserts this signal until the EOUT
signals are programmed not to be
always low.

Case 2

Table continues on the next page...

High
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Signal

Direction

Function

Active level

Clock

When the EOUT signals are
programmed not to be always low
(FCCU_SET_CLEAR), FCCU
asserts this signal when all of the
following are true:
* FCCU enters Fault state as
the result of a fault.
¢ |f the fault is a noncritical fault,
and the EOUT signals are in a
fault-output mode (FOM) other
than Bistable, the associated
EOUTENKX field is set to
enabled.

FCCU deasserts this signal when
FCCU leaves Fault state.

WKPU interface

NMIWKPU

Input

WKPU Nonmaskable Interrupt
Request—Receives nonmaskable
interrupt requests from the WKPU
module.

Low

CLKSYS

WAKEWKPU

Output

Wake WKPU—Wakes the WKPU
module to bring the chip out of
dormant state when FCCU enters
Fault state as the result of a
noncritical fault for which NMI is
enabled as the reaction
(FCCU_NMI_ENa[NMIENX]).

High

CLKSAFEQ,
CLKSAFE1

Interrupt interface

NMIOUT

Output

Nonmaskable Interrupt Output—
Sends a nonmaskable interrupt
request to the processor core or
cores when FCCU enters Fault state
as the result of a noncritical fault for
which NMl is enabled as the
reaction
(FCCU_NMI_ENa[NMIENX]).

Low

CLKSYS

NVM interface

NVMCFG[21:0]

Input

Nonvolatile Memory Configuration—
Provide the values of certain bits in
the Configuration (FCCU_CFG)
register when certain events occur.
See Configuration (FCCU_CFQG).
Some or all of these signals may be
driven by bits in a data record in
nonvolatile (flash) memory or may
be tied high (1) or low (0). See
FCCU_CFG register bit value
sources (N and C) by event.

Static value

SSCMDONE

Input

SSCM Done—After an FCCU reset,
indicates that the SSCM module is
now driving any NVMCFG signals

High
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Signal Direction | Function Active level Clock

that are associated with a data
record stored in nonvolatile (flash)
memory.

3.5 Put FCCU in Configuration or Normal state

3.5.1 Introduction

You put FCCU in Configuration state to change its configuration. You put FCCU in
Normal state to save changes to the configuration.

After you configure FCCU, you can lock its configuration to prevent accidental changes.

3.5.2 About changing states

When changing states, keep the following in mind:

* To put FCCU in Configuration state, FCCU must be in Normal state.

» After FCCU is reset, the configuration is temporarily locked. You must temporarily
unlock the configuration before you can put FCCU in Configuration state.

* When FCCU is in Configuration state, FCCU doesn’t actually save the changes you
make to the configuration. To save changes to the configuration, you must manually
put FCCU in Normal state. If FCCU automatically leaves Configuration state and
enters Normal state because the configuration-timer interval (TO) expires (called a
Configuration-state timeout), FCCU changes the value of the Configuration
(FCCU_CEFG) register to its Configuration-state-timeout value and the value of each
of the other configuration registers to its reset value. For information on the
Configuration-state timeout value, see FCCU_CFG register bit value sources (N and
C) by event. For a list of configuration registers, see Configuration registers.

3.5.3 About locking the configuration

When locking the configuration, keep the following in mind:
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* If you attempt to lock the configuration while FCCU is in Configuration state, FCCU
doesn't actually lock the configuration until FCCU leaves Configuration state—that
is, either you put FCCU in Normal state, or FCCU puts FCCU in Normal state
because the configuration-timer interval (TO) expires.

» After you permanently lock the configuration, you must reset FCCU before you can
put FCCU in Configuration state.

3.5.4 Put FCCU in Configuration state

1. From Supervisor mode, temporarily unlock the configuration (TRANSKEY).
2. To determine FCCU's state, run the OP3 operation (see Run an operation).
3. Check the operation status (OPS).
* If the operation status is Successful, go to step 4.
* If the operation status is Aborted, go to step 2.
4. Check the FCCU status (STATUS).
* If the FCCU status is Configuration, FCCU is in Configuration state. Stop.
* If the FCCU status is Normal, go to step 5.
e If the FCCU status is Alarm or Fault, go to step 7.
To put FCCU in Configuration state, run the OP1 operation (see Run an operation).
6. Check the operation status (OPS).
* If the operation status is Successful, FCCU is in Configuration state. Stop.
* If the operation status is Aborted, the configuration is probably permanently
locked. Go to step 9.
Recover all faults.
Go to step 2.
9. Reset FCCU.

b

* N

3.5.5 Put FCCU in Normal state

1. To determine FCCU's state, run the OP3 operation (see Run an operation).
2. Check the operation status (OPS).
* If the operation status is Successful, go to step 3.
* [If the operation status is Aborted, go to step 1.
3. Check the FCCU status (STATUS).
e If the FCCU status is Normal, FCCU is in Normal state. Go to step 8.
e If the FCCU status is Configuration, go to step 4.
e If the FCCU status is Alarm or Fault, go to step 6.
4. To put FCCU in Normal state, run the OP2 operation (see Run an operation).
5. Check the operation status (OPS).
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* If the operation status is Successful, FCCU is in Normal state. Go to step 8.
* If the operation status is Aborted, go to step 4.
6. Recover all faults.
7. Go to step 1.
8. If you want to prevent changes to the configuration, lock it:
* To require a key to unlock the configuration, from Supervisor mode, temporarily
lock the configuration (TRANSKEY).

* To require a reset of FCCU to unlock the configuration, from Supervisor mode,
permanently lock the configuration (PERMNTKEY).

The configuration is permanently locked until FCCU is reset.

3.6 Run operations

3.6.1 Introduction

You run operations to perform actions such as putting FCCU in Configuration state or
reading a timer. For a complete list of operations you can run, see OPR.

3.6.2 About running operations

When running operations, keep the following in mind:
* FCCU ignores any operations initiated while the operation status is In Progress.
* Certain operations must be unlocked before you can initiate them. After you initiate
them, they are again locked.

3.6.3 Run an operation

1. Check the operation status (OPS).

2. If the operation status is In Progress, go to step 1.

3. If the operation must be unlocked before you can initiate it, unlock the operation
(CTRLK) using a 32-bit write.

NOTE
The Control Key (FCCU_CTRLK) register used in this step
and the Control (FCCU_CTRL) register used in the next
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step must be written with consecutive instructions. Do not

use read-modify-write instructions, such as bit-field

instructions, to modify these registers.

4. Initiate the operation (OPR) using a 32-bit write.
5. Check the operation status (OPS).
6. If the operation status is In Progress, go to step 5.

The operation status is now Idle (OP15 only), Aborted, or Successful.

3.7 Functional description

3.7.1 Definitions
In general, the following definitions are applicable for the fault management:

* HW recoverable fault: the fault indication is an edge-triggered and level-sensitive
signal that remains asserted until the fault cause is deasserted. That is, if logical 0 on
the fault signal indicates fault, then the status flags are valid as long as the fault line
stays at 0. The status is automatically cleared when the fault signal goes to 1.
Typically the fault signal is latched external to the FCCU in the module where the
fault occurred. The FCCU state transitions are consequently executed on the state
changes of the input fault signal. No SW intervention in the FCCU is required to
recover the fault condition.

* SW recoverable fault: the fault indication is a signal asserted without a defined time
duration. The fault signal is latched in the FCCU. The fault recovery is executed
following a SW recovery procedure (status/flag register clearing).

HW recoverable is an option to exclude the handling of error source/s by FCCU
management SW, in case it is known that the fault is recoverable by itself when the fault
condition gets corrected.

These type of chip resets reset the FCCU:
* Power-on
 Destructive
* Long functional, when initiated by the assertion of the chip reset pin (RESET_B)

These types of chip resets don’t reset the FCCU:
* Long functional, when initiated by anything other than the assertion of the chip reset
pin (RESET_B)
e Short functional reset
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For more information on each type of reset, see the MC_RGM and reset chapters.

3.7.2 FSM description
FCCU functionality is depicted by the finite state machine (FSM) state diagram.

Basically four states are identified with the following meaning:

* Configuration: Used only to modify the configuration of FCCU from its default. A
subset of the FCCU registers, dedicated to define the FCCU configuration (global
configuration, reactions to fault, timeout, noncritical fault masking) can be accessed
in write mode only in Configuration state.

Configuration state is accessible only in Normal state and if the configuration is not
locked. The permanent configuration lock can be disabled by a reset which also
resets the FCCU., The transient lock register is unlocked by writing BCh into it.
FCCU gets transiently locked again if an invalid key is written into
FCCU_TRANS_LOCK register (that is, other than BCh). Key to lock FCCU
permanently is FFh, written in the FCCU_PERMNT_LOCK register.

After the release of reset the state of the transient lock will be locked. The state of the
permanent lock will be unlocked.

The locking feature only restricts the FSM movement into Configuration state. Once
the user enters Configuration state and then tries to lock the configuration, the
locking of configuration will be effective after FCCU moves to Normal state, it will
not be effective in the current Configuration state.

The Configuration to Normal state transition can be executed by SW or automatically
following a timeout condition of the watchdog. In case the timeout information and
the SW request to mode change to Normal appears at the same time, watchdog
timeout has the priority and hence the Configuration registers (those that are writable
only in Configuration state) are reset to their default values. The movement to
Normal is made.

The incoming faults, occurring during the configuration phase (Configuration state)
are latched in order to process them when FCCU is moved into Normal state,
according to the new configuration.

All pending faults that occur during Configuration state result in both of the
following:

» Highest-priority state transition
* Interrupt generation (NMI or alarm IRQ)
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If the state transition occurs, it gives the reset reaction corresponding to the worst
case based on all the faults (pending or nonpending faults) that occurred during
Configuration state.

e Normal: This is FCCU's operating state when no faults are occurring. It is also the
default state on the reset exit. Following state transitions occur on one of the
following events:

e unmasked noncritical faults with the timeout disabled > FCCU moves to Fault
state

e unmasked noncritical faults with the timeout enabled > FCCU moves to Alarm
state

* masked noncritical faults > FCCU stays in Normal state

e Alarm: FCCU moves into Alarm state when an unmasked noncritical fault occurs
and the timeout is enabled. The transition to Alarm state goes along with an interrupt
alarm, if enabled. By definition, this fault may be recovered within a programmable
timeout period, before it generates a transition to Fault state. The timeout is
reinitialized if FCCU enters Normal state. The timeout restarts following the
recovery from Fault state.

 Fault: FCCU moves into Fault state when one of the following condition occurs:
* timeout related to a noncritical fault when FCCU is in Alarm state

e unmasked noncritical faults with the timeout disabled

The transition from Normal/Alarm to Fault state goes along with the generation of:

e NMI interrupt (optional)

e EOUT signaling (optional)

* SW option: Soft reaction (Short functional reset request pulse if configured)

* SW option: Hard reaction (Long functional reset request pulse if configured)

* Non Maskable Interrupt (NMI) is routed only to the Safety Core
After moving to Fault state, if there is either a previous pending fault or a new fault for
which NMI is enabled, NMI generation takes place.

Multiple faults can occur at the same time. Consider the case where there is a fault for
which Alarm state is enabled and IRQ is programmed along with a fault for which Alarm
state is disabled. In that case, the FSM moves to Fault state, but with the generation of
alarm IRQ for the fault which has IRQ enabled.
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Configuration exit OR
timeout

fault (masked)

Configuration entry
AND (configuration unlocked)

Fault
(unmasked AND timeout disabled)

Fault
(unmasked AND timeout enabled)

All faults re¢overed

Fault not recovered on time

« OR
) Fault AR

(unmasked AND timeout disabled)

Any Fault Pending
AND FCCU_IRQ_ALARM_ENnN

Any fault pending

Figure 3-2. FCCU state diagram

3.7.3 Fault priority scheme and nesting

The FAULT state has a higher priority than the ALARM state in case of concurrent fault
events (noncritical) that occur in the NORMAL state.

The ALARM to FAULT state transition occurs if a noncritical fault (unmasked and with
time-out disabled) is asserted in the ALARM state.

The ALARM to NORMAL state transition occurs only if all the noncritical faults
(including the faults that have been collected after the entry in the ALARM state) have
been cleared (SW or HW recovery); otherwise the FCCU will remain in the ALARM
state.

The FAULT to NORMAL state transition occurs only if all the noncritical faults
(including the faults that have been collected after the entry in the FAULT/ALARM
state) have been cleared (SW or HW recovery); otherwise the FCCU will move to the
ALARM state (if any noncritical fault is still pending and the time-out is not elapsed).

In general, no fault nesting is supported except for the noncritical faults that cause an
ALARM to FAULT state transition. In this case the NCF timer is stopped until the
FAULT state is recovered. If FCCU is in ALARM state and another fault comes, which
has its alarm timeout enabled, then the alarm timer shall not reload and shall not start
again.
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3.7.4 Fault recovery
The following timing diagrams describe the main use cases of the FCCU in terms of fault
events and related recovery.
A typical sequence related to a noncritical FAULT management (ALARM state), see
Figure 3-3 and Figure 3-4, 1s as follows:
 Noncritical fault assertion
e FCCU state transition (automatic): NORMAL — ALARM
e alarm interrupt request (if enabled)
* time-out running
 system state: RUN
e alarm interrupt management: FAULT recovery (by SW)
e FCCU state transition ALARM - NORMAL

SW ALARM recovery

Fault event L

System state < ) RUN >

Y
FCCU state< NORMAL ALARM /)< NORMAL >

T ~
A s | |
S C

TIMER ON oy IDLE )

NCF timer { IDLE

FCCU reset _|

Figure 3-3. Noncritical FAULT (ALARM state) recovery (a)
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Fault event |

System state < ) RUN \ >

FCCUstate {  NORMAL ALARM 4" NORMAL )

( <é/ \
Alarm in:sggg;t | |
\X C

TIMER ON 0 IDLE )

NCF timer IDLE

FCCUreset |

Figure 3-4. Noncritical FAULT (ALARM state) recovery (b)

A typical sequence related to a noncritical FAULT management (ALARM — FAULT
state), see Figure 3-5, is as follows:

 Noncritical fault assertion

e FCCU state transition (automatic): NORMAL — ALARM
e alarm interrupt request (if enabled)
* time-out running

* FCCU state transition (following the time-out trigger): ALARM — FAULT
e NMI assertion (if enabled)

* system state transition: RUN — SAFE

e NMI interrupt management (if enabled)
* FAULT recovery (by SW): FCCU state transition FAULT - NORMAL
* system state transition: SAFE - RUN
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Fault event AN
N
Systemstate  ( RUN X SAFE X RN )

¥
FCCUstate ( NORMAL & ALARM _»{_ FAULT \ X NORMAL
- 7 A
arm |nrt§rrupt | K \ ) // |
quest
\

NCF timer ( IDLE —>X TIMERON Y TiMeouT)X\ /[ | IDLE

VA

Short or long‘functional’ \
reset request / // \ \

NMI

SW FAULT recovery

N

EOUT < IDLE >( ERROR ON \§< IDLE

FCCU reset |

N~

Figure 3-5. FAULT (ALARM — FAULT state) recovery

3.7.5 NMI/WKPU interface

NMIOUT is connected to all processor cores on the chip but is masked when any one of
the following is true:

* An FCCU asynchronous reset is in progress.

e The chip is in RESET mode.

* The chip has automatically entered DRUN mode from RESET mode and software
has not yet requested another mode change.

This figure shows the logical scheme.
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>0—> WAKEWKPU

FSM unit —&—— RSYNCH NMI mask
Internally ‘
generated
NMI
CLKSYS
CLKSAFE

.—> NMIOUT

NMIWKPU

Note: All NMI signals shown are active-low.

Figure 3-6. NMI/WKPU scheme

3.7.6 STCU interface
The STCU interface includes:

* A set of signals resulting from the self-checking procedure connected externally at
the FCCU.

The STCU fault signals are processed by the FCCU when the SoC is re-booted
following the self-testing procedure. The STCU includes a status register that stores
the self-testing results (flags).

 a mask that inhibits the EOUT dummy signaling until the STCU self-checking
procedure has been completed.

During the self-testing procedure, depending on the STCU results, three cases are
applicable:

1. STCU completes the self-testing procedure successfully. The SoC reboots and the
FCCU is responsible for fault collection and indication.

2. STCU completes the self-testing procedure with low severity failures. The FCCU
records the fault condition but does not, by default, trigger a reset cycle.

3. STCU completes the self-testing procedure with serious failures. The FCCU triggers
a reset cycle in response to this fault input from the STCU. Because the fault
condition survives reset, new reset cycles are subsequently triggered until the reset
escalation feature takes control, freezing the chip in the reset state until a POR. This
feature is optionally programmable using MC_RGM.
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Chipmode ¢ RESET <. UNKNOWN Y<RESET Y RUN
) ) ) N
STCU state & RESET\ Y% RUN X END)(good)
\ ) /

g B

FCCU state & RESET Y&~ UNKNOWN Y NORMAL

Figure 3-7. STCU-FCCU (case 1)

Chipmode ¢ RESET <. UNKNOWN X< RESET Y. RUN
) ) )

STCU state & RESET\ Y RUN X END|(failure)

\ ) | !

e S —— —

FCCUstate & RESET )& UNKNOWN X<NORMAL S~ FAULT/ALARM

Figure 3-8. STCU-FCCU (case 2)

Chipmode ¢~ RESET X« UNKNOWN P RESET

) ) AN
STCUstate & RESET \ & RUN Y=\ END (serious failure)
I N ) |

N N N

L5 - S—
FCCUstate &« RESET & UNKNOWN N NORMAL

Figure 3-9. STCU-FCCU (case 3)

3.7.7 Nonvolatile memory interface

FCCU includes a nonvolatile memory interface (NVMCEFG signals) that provides the
values of certain bits in the Configuration (FCCU_CFQG) register when certain events
occur. See Configuration (FCCU_CFG). Whether any of these signals are actually
connected to nonvolatile (flash) memory is chip-specific. Some or all of these signals
may be driven by bits in a data record in nonvolatile (flash) memory or may be tied high
(1) or low (0). See FCCU_CFG register bit value sources (N and C) by event.

The timing diagram related to the NVM interface is given in Figure 3-10.
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phase3d
phasel phase2 self-test phase1 phase2 phase3 run

e e e T S

power-on, ‘destructive,
external, or self-test

completed reset \isynch /\asynch /

Focu et (T < cesry o]

FCGU CFGIFOM).. ZFAULT/)“?Set valve) )] (s umning) X |\DEFAULT fresetvaue) )~ CONFIG
FCCU state —“RESEPY_ NORMAL X (5100 Tunning) &~ RESET NORMAL/9<C:0N? NORMAL
STCU state —( RESET YSTDBYX INIT X | Sl checking ¢ /| (o

sscm_done _\ _____ \ / \
(from SSCM) X ] |
nvm_load_done \ ) \ \
(from FCCU to MC)
stcu_rst
(from STCU) \
rfunc_rout
(from MC)

fccu_eout_msk[1:0] \/ \
(from FCCU)

FCCU_F[1:0]  _ _ _ _ __ S _________ >< — — — — PROT1 ¥ - - — — A\ -
(from FCCU) High-Z High-Z - High-Z
(STCU control) (reset) (MC control)
FCCU_F[1:0] _ _ _ _ _ _ o o o o o o o e e e e e
(top) High-Z

Figure 3-10. NVM interface

3.7.8 EOUT interface

3.7.8.1 Introduction

You use the EOUT[1:0] signals to indicate FCCU’s condition to off-chip logic. For
information on the availability and names of these FCCU signals on the boundary of this
chip, see the chip-specific FCCU information.
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3.7.8.2 The FCCU conditions
There are three FCCU conditions:

Condition Description

Faulty The fault-output (EOUT) timer is running (see How the fault-
output (EOUT) timer works).

Nonfaulty All of the following are true:

* The fault-output (EOUT) timer is not running.
e FCCU is in Alarm or Normal state.

All of the following are true:
* The fault-output (EOUT) timer is not running.
e FCCU is in Configuration state.

Configuration

3.7.8.3 How the fault-output (EOUT) timer works
FCCU starts the fault-output (EOUT) timer when all of the following are true:
* The fault-output (EOUT) signals are not programmed to be always low
(FCCU_SET_CLEAR).
* The fault-output (EOUT) timer isn't already running.
* FCCU enters Fault state as the result of a fault.

When the fault-output (EOUT) timer is already running and a new fault occurs:
* When FCCU is in Configuration state: FCCU doesn't restart the fault-output (EOUT)

timer.
e When FCCU is in Normal state or Alarm state:
e And Alarm state is enabled for the fault (noncritical): FCCU enters (or remains

in) Alarm state but doesn't restart the fault-output (EOUT) timer.
* And Alarm state is disabled for the fault (noncritical): FCCU enters Fault state

and restarts the fault-output (EOUT) timer.
* When FCCU is in Fault state: FCCU restarts the fault-output (EOUT) timer.

FCCU stops and reinitializes the fault-output (EOUT) timer when all of the following are

true:
* If the EOUT signals are in Bistable fault-output mode (FOM), T_min (see

DELTA_T) has expired.
e All faults that caused FCCU to enter or remain in Fault state since FCCU started the

fault-output (EOUT) timer have been cleared, causing FCCU to return to Normal
state.
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3.7.8.4 Prepare the EOUT signals to indicate FCCU’s condition

e If the EOUT signals are in Bistable fault-output mode (FOM), make sure the EOUT
signals are controlled by FCCU’s finite state machine (FCCU_SET_CLEAR).

* Make sure the EOUT signals are active (FCCU_SET_AFTER_RESET).

NOTE
If the EOUT signals are in Bistable fault-output mode, you
must deactivate and then reactivate the EOUT signals
(FCCU_SET_AFTER_RESET) to correctly initialize them
so they have opposite states.

3.7.8.5 More about the EOUT interface

Different fault-output modes (protocols) for the fault-output (EOUT) interface are
supported (FCCU_CFG[FOM]):

* Dual-Rail

* Time-Switching
* Bistable

e Test

You can further configure the fault-output modes using the following attributes:

Attribute Field Setting used in the example
diagrams and tables that follow
Switching mode FCCU_CFG[SM] Slow
Polarity selection FCCU_CFGIPS] For the faulty indication, EOUT1 is high,
and EOUTO is low.
Derived prescaler FCCU_CFG[FOPE], FCCU_CFG[FOP] |0

The external monitor of the EOUT protocol should oversample the EOUT signals in
order to synchronize periodically the external clock (used by the monitor) and CLKSAFE
(which detects the edge transition of the EOUT protocol) in Dual-Rail or Time-Switching
fault-output mode.
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In case of a failure event or on software request for EOUT indication, the signal(s) are set
to the faulty state for a minimum time T_min, even if software tries to release it before. If
software configures the error pins to OK(1), and if a fault comes trying to drive the pin to
NOK(0), then priority is given to the fault indication and the error signals indicate NOK,
such as an incoming fault is not masked when software has set the error signal to high.
During the T_min by a non-software fault, the FCCU FSM moves independently of this
signal state (low), and as soon as the timer expires, the pin behavior is dictated by the
state in which the FSM finds itself in, and it is not possible to set the signals to OK by
software moving FCCU to Configuration state, as long as this timer is running. No
software intervention is needed to bring the signal from the low state.

Software can bring the pin back to OK state by clearing the faults and waiting for the
T_min interval to expire, after which the FCCU automatically enters Normal state and the
error signal indicates OK.

In case another failure event happens within T_min after a first one, the T_min counter is
restarted.

NOTE

The transition from Fault to Configuration state is not possible
but is shown to display the behavior in all four states—reset,
normal, error, and configuration.

NOTE
FCCU remains in Normal state when a fault is disabled;
therefore, NA (not applicable) appears in the following table.

NOTE
The following table is valid only when the EOUT signals are
active (FCCU_SET_AFTER_RESET).

Table 3-2. FCCU error pin behavior on state transitions

Transition from Normal to Fault Transition from Normal to Alarm
Fault state Normal+Configuration states state
signaling with Fault disabled | enabled with Fault disabled | enabled
state Internal Error pin | Error pad | Internal Error pin | Error pad | Internal Error pin | Error pad
error pin enable error pin enable error pin enable
Disabled NA | OK NA |1 NA | OK OK 1 OK NA | OK NA |1 NA | OK
Enabled | NA | NOK NA |1 NA | NOK OK 1 OK NA | OK NA |1 NA | OK
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NOTE
The first time FCCU is in Configuration state, the EOUT pads
are in a high-impedance state; thereafter, their states reflect the
programmed EOUT protocol.

3.7.8.6 Dual-rail protocol

Dual-rail encoding is an alternate method for encoding bits. In contrast with classical
encoding, where each signal carries a single-bit value, dual-rail encoded circuits use two
wires to carry each bit. The encoding scheme is given in Table 3-3 and the related timing
diagram is given in Figure 3-11 and Figure 3-12.

Table 3-3. Dual-rail encoding

Logical state Dual-rail encoding (output pins EOUT[1:0]) Note
non-faulty 10 toggling
non-faulty 01

faulty 00 toggling
faulty 11

reset Hi impedence’ no toggling
configuration same as NORMAL toggling

1. Final value depends on the SoC setting at pad level.

In the RESET phase the output pins are set as "high impedance".
Note

Figure 3-11 and Figure 3-12 are formatted to display the
behavior in all four phases (reset, normal, error, and config),
not to imply transitions between one phase to another. In
particular, transition from error phase to config phase is not
possible.

Reset phase

or self-test Normal phase Error phase Config phase
- — — =~ — — — - — — — — - - - - — - — - —— T —— = — 2 >~ — — — =~ —— — — >
EOUTIO] -~ -~ - - T
EOUT[1] -~ -~~~ L] L L] L]
<----»<-----t---------_-J__-___|-_-___ o G e >
Input Output High-Z
or high-Z

Figure 3-11. Dual-rail protocol (slow switching mode)
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Reset phase
or self-test Normal phase Error phase Config phase

EOUT[0] - - - - - - - 1|_,|_||||||
EOUT[] - —— - - — - ] | 1 [ ,_II_

Input Output High-Z
or high-Z

Figure 3-12. Dual-rail protocol (fast switching mode)

3.7.8.7 Time-switching protocol

The encoding scheme is given in Table 3-4 and the related timing diagram is given in
Figure 3-13.

Table 3-4. Time-switching encoding

Logical state Elénl;?:vg]c)hmg encoding (output pins Note
non-faulty 10 toggling
non-faulty 01

faulty 10 no toggling
reset high-Z' no toggling
configuration same as NORMAL toggling

1. Final value depends on device specific settings at pad level.

As long as FCCU is in NORMAL or ALARM state, outputs will show "non-faulty"
signal. Output pins #0, #1 will toggle between 01 and 10 with frequency specified by the

CFG[FOP].
In the FAULT state, the output pin EOUT[0] is set as low.

In Time Switching mode the second output (EOUTT[1]) is the inverted signal of first
output (EOUTTIO]).

In the RESET phase the output pins are set as "high impedance".?
Note

Figure 3-13 is formatted to display the behavior in all four
phases (reset, normal, error, and config), not to imply
transitions between one phase to another. In particular,
transition from error phase to config phase is not possible.

2. Actual value depends on device specific settings at pad level.
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Reset phase

or self-test Normal phase Error phase Config phase
<€ - - - >€ - - - - - —-—= > € - - - - T - - —— - —— - — > - — - — 1+ - - - — >
EOUTIO] - = -~ - o] -
EOUT[1] - =~ - - - - I — L
<«--->»<€«----d-- -4 d Ll >
Input Output
or high-Z

Figure 3-13. Time-switching protocol

3.7.8.8 Bi-stable protocol

The encoding scheme is given in Table 3-5 and the related timing diagram is given in
Figure 3-14.
Table 3-5. Bi-stable encoding

Logical state Bi-stable encoding (output pins EOUT[1:0]) Note

non-faulty 01 no toggling
faulty 10 no toggling
reset high-Z' no toggling
configuration same as NORMAL no toggling

1. Final value depends on device specific settings at pad level.

In the FAULT state, the faulty logical state is indicated. In NORMAL or ALARM state,
"no-faulty" state is indicated. In Bi-stable mode the second output (EOUT[1]) is the

inverted signal of first output (EOUT[O0]).

In the RESET phase the output pins are set as "high impedance".’

Note

Figure 3-14 is formatted to display the behavior in all four
phases (reset, normal, error, and config), not to imply
transitions between one phase to another. In particular,
transition from error phase to config phase is not possible.

3. Actual value depends on device specific settings at pad level.
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Reset phase

or self-test Normal phase Error phase Config phase
D I e e e >
EQUT[O] -~~~ - - - | |
EOUT[] - - - - - - | |
<«<--->»<«----d-----d- -l Ll >
Input Output
or high-Z

Figure 3-14. Bi-stable protocol

3.7.9 Error signal flow
See the chip-specific FCCU information for the diagram of the signal flow.

3.8 Register descriptions

The FCCU registers are listed in the table below. Any address offset not explicitly
mentioned in this table is reserved.

The FCCU supports word (32-bit), half-word (16-bit), and byte (8-bit) read and write
accesses.

Follow these register-access guidelines:
* Don’t read from or write to any addresses that are not shown in the following table.
Doing so may result in a transfer error.
* Don’t write to any of the configuration registers unless FCCU is in Configuration
state. Doing so results in a transfer error.
* Don’t write to FCCU_TRANS_LOCK or FCCU_PERMNT_LOCK unless your code
runs in Supervisor mode. Doing so results in a transfer error.

All the registers accessible in write mode only in CONFIG state are referred as
configuration registers. These configuration registers return to the default value after
configuration watchdog timer expires. These are the registers protected by
FCCU_TRANS_LOCK and FCCU_PERMNT_LOCK registers. The configuration
register setting has effect only when the FCCU state exits from the CONFIG state.

MPC5744P Reference Manual Addendum, Rev. 2, 10/2017
318 NXP Semiconductors




L __________________________________________________________________________________4
Chapter 3 Fault Collection and Control Unit (FCCU)
For each possible NCF failure source, a different reaction—including no reaction—is
configurable through the use of NMI, IRQ, and long/short reset selection registers. It is
not possible for a single event upset to switch off all reactions on failures as
implementation is per fault source (but it will be possible to switch them all off by SW if
intended). Failures themselves are not able to disable all reactions and indications.

The FCCU is not reset by short or long functional resets.

FCCU memory map

232‘::;? Register name (ieriIgittr;) Access | Reset value S;‘:;Zn/
(hex)
0 Control (FCCU_CTRL) 32 R/W | 0000_00COh | 3.8.1/321
4 Control Key (FCCU_CTRLK) 32 W 0000_0000h | 3.8.2/323
8 Configuration (FCCU_CFG) 32 R/W See section | 3.8.3/324
1C Noncritical Fault Configuration (FCCU_NCF_CFGO) 32 R/W See section | 3.8.4/327
20 Noncritical Fault Configuration (FCCU_NCF_CFG1) 32 R/W See section | 3.8.4/327
24 Noncritical Fault Configuration (FCCU_NCF_CFG2) 32 R/W See section | 3.8.4/327
4C Noncritical Fault State Configuration (FCCU_NCFS_CFGO0) 32 R/W See section | 3.8.5/328
50 Noncritical Fault State Configuration (FCCU_NCFS_CFG1) 32 R/W See section | 3.8.5/328
54 Noncritical Fault State Configuration (FCCU_NCFS_CFG2) 32 R/W See section | 3.8.5/328
58 Noncritical Fault State Configuration (FCCU_NCFS_CFG3) 32 R/W See section | 3.8.5/328
5C Noncritical Fault State Configuration (FCCU_NCFS_CFG4) 32 R/W See section | 3.8.5/328
80 Noncritical Fault Status (FCCU_NCF_S0) 32 R/W 0000_0000h | 3.8.6/329
84 Noncritical Fault Status (FCCU_NCF_S1) 32 R/W | 0000_0000h | 3.8.6/329
88 Noncritical Fault Status (FCCU_NCF_S2) 32 R/W 0000_0000h | 3.8.6/329
90 Noncritical Fault Key (FCCU_NCFK) 32 w 0000_0000h | 3.8.7/331
94 Noncritical Fault Enable (FCCU_NCF_EO) 32 R/W See section | 3.8.8/332
98 Noncritical Fault Enable (FCCU_NCF_E1) 32 R/W See section | 3.8.8/332
9C Noncritical Fault Enable (FCCU_NCF_E2) 32 R/W See section | 3.8.8/332
A4 Noncritical Fault Timeout Enable (FCCU_NCF_TOEDOQ) 32 R/W See section | 3.8.9/333
A8 Noncritical Fault Timeout Enable (FCCU_NCF_TOE1) 32 R/W See section | 3.8.9/333
AC Noncritical Fault Timeout Enable (FCCU_NCF_TOEZ2) 32 R/W See section | 3.8.9/333
B4 Noncritical Fault Timeout (FCCU_NCF_TO) 32 R/W See section | 3.8.10/334
B8 Configuration-State Timer Interval (FCCU_CFG_TO) 32 R/W See section | 3.8.11/334
BC IO Control (FCCU_EINOUT) 32 R/W See section | 3.8.12/335
Co Status (FCCU_STAT) 32 R 0000_0010h | 3.8.13/337
C4 NA Freeze Status (FCCU_N2AF_STATUS) 32 R 0000_0000h | 3.8.14/339
C8 AF Freeze Status (FCCU_A2FF_STATUS) 32 R 0000_0000h | 3.8.15/340
CcC NF Freeze Status (FCCU_N2FF_STATUS) 32 R 0000_0000h | 3.8.16/341
DO FA Freeze Status (FCCU_F2A_STATUS) 32 R 0000_0000h | 3.8.17/342
DC Noncritical Fault Fake (FCCU_NCFF) 32 R/W | 0000_0000h | 3.8.18/343
EO IRQ Status (FCCU_IRQ_STAT) 32 R/W | 0000_0000h | 3.8.19/344

Table continues on the next page...
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FCCU memory map (continued)

232?::? Register name (i":i:ittr;) Access | Reset value S:c;t;c;n/
(hex)
E4 IRQ Enable (FCCU_IRQ_EN) 32 R/W 0000_0000h | 3.8.20/345
E8 X Timer (FCCU_XTMR) 32 R 0000_0000h | 3.8.21/346
EC Mode Controller Status (FCCU_MCS) 32 R See section | 3.8.22/347
FO Transient Configuration Lock (FCCU_TRANS_LOCK) 32 w 0000_0000h | 3.8.23/349
F4 Permanent Configuration Lock (FCCU_PERMNT_LOCK) 32 W 0000_0000h | 3.8.24/350
F8 Delta T (FCCU_DELTA_T) 32 R/W 0000_0000h | 3.8.25/350
FC IRQ Alarm Enable (FCCU_IRQ_ALARM_ENO) 32 R/W 0000_0000h | 3.8.26/351
100 IRQ Alarm Enable (FCCU_IRQ_ALARM_EN1) 32 R/W | 0000_0000h | 3.8.26/351
104 IRQ Alarm Enable (FCCU_IRQ_ALARM_EN2) 32 R/W 0000_0000h | 3.8.26/351
10C NMI Enable (FCCU_NMI_ENO) 32 R/W 0000_0000h | 3.8.27/352
110 NMI Enable (FCCU_NMI_EN1) 32 R/W 0000_0000h | 3.8.27/352
114 NMI Enable (FCCU_NMI_EN2) 32 R/W 0000_0000h | 3.8.27/352
11C ?‘F‘g‘éﬂfé&a{tﬁé&fgﬁgUT Signaling Enable 32 RW | 0000_0000h | 3.8.28/353
120 ?‘F"C"SL”'_CEG‘(')ZaT"_'tS?éEfEEgUT Signaling Enable 32 RW | 0000_0000h | 3.8.28/353
124 %@éﬁfé&?ﬁsﬁféﬁgw Signaling Enable 32 R/W | 0000_0000h | 3.8.28/353
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3.8.1 Control (FCCU_CTRL)

Initiates and indicates the status of operations, indicates that FCCU successfully loaded
configuration data from the NVMCEFG signals, controls glitch-filter settings, and enables
Debug mode.

Address: Oh base + Oh offset = Oh

Bt 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
Rl o 0
%)
<
o
P FILTER_
o WIDTH
|
|_
-
Wi o
Reset 0 0 0
Bt 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R 0 0 OPS 0
OPR
Reset 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0
FCCU_CTRL field descriptions
Field Description
0 Filter bypass
FILTER_

BYPASS 0 (glitch filter not bypassed
1 (glitch filter bypassed

1-2 Filter width
FILTER_WIDTH

00 filters glitches up to 50 ps
01 filters glitches up to 75 ps
10 filters glitches up to 100 ps
11 filters glitches up to 100 ps

Table continues on the next page...
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FCCU_CTRL field descriptions (continued)

Field Description
3-21 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
22 Debug Mode Enable
DEBUG
Specifies whether Debug mode is enabled. If so, FCCU enters Debug mode when the Debug signal is
asserted. When FCCU enters Debug mode, it halts operation and remains in the state it was in before it
entered Debug mode.
NOTE: FOSU doesn’t halt when FCCU enters Debug mode. Therefore, FOSU can still cause a reset if a
fault occurs while FCCU is in Debug mode.
0 Disabled
1 Enabled
23 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
24-25 Operation status. This bit can be read and cleared (via OP15 operation) by the software.
OPS
00 Idle
01 In progress
10 Aborted
11 Successful
26 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
27-31 Operation Run
OPR Initiates operations that perform actions such as putting FCCU in Configuration state or reading a timer.

For information on how to run operations, see Run operations.

FCCU ignores any write to this field while the operation status (OPS) is In Progress. After completion of an
operation, FCCU sets this field to OPO.

The following events result in an operation status (OPS) of Aborted:
* Writing to a Noncritical Fault Status (FCCU_NCF_Sn) register (which automatically initiates the
OP12 operation) without first successfully unlocking the register (NCFK)
¢ Initiating an OP1 operation when FCCU is not in Normal state or the configuration is locked
e Initiating an OP1, OP2, or OP31 operation without first unlocking the operation (CTRLK)
00000 OP0—No operation

00001 OP1—Applies only when the configuration is unlocked, when FCCU is in Normal state, and
immediately after you unlock the operation (CTRLK). Put FCCU in Configuration state.

00010 OP2—Applies only immediately after you unlock the operation (CTRLK). Put FCCU in Normal
state.

00011 OP3—Update the Status (FCCU_STAT) register with the current states.

00100 OP4—Update the NA Freeze Status (FCCU_N2AF_STATUS) register with the current status.
00101 OP5—Update the AF Freeze Status (FCCU_A2FF_STATUS) register with the current status.
00110 OP6—Update the NF Freeze Status (FCCU_N2FF_STATUS) register with the current status.
00111 OP7—Update the FA Freeze Status (FCCU_F2A_STATUS) register with the current status.
01000 Reserved

01001 Reserved

01010 OP10—Update the Noncritical Fault Status (FCCU_NCF_Sn) registers with the current status.

Table continues on the next page...
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FCCU_CTRL field descriptions (continued)

Field Description
01011 Reserved

01100 OP12—Do not initiate this operation; it is automatically initiated by FCCU. A Noncritical Fault
Status (FCCU_NCF_Sn) register status clear operation is in progress.

01101 OP13—Clear the freeze status registers.

01110 OP14—Do not initiate this operation; it is automatically initiated by FCCU. A Configuration-state
timeout is in progress. For more information, see Configuration registers.

01111 OP15—Set the operation status (OPS) to Idle.

10000 Reserved

10001 OP17—Update the X Timer (FCCU_XTMR) register with the current value of the Alarm-state timer.
10010 Reserved

10011 OP19—Update the X Timer (FCCU_XTMR) register with the current value of the Configuration-
state timer.

10100 Reserved

10101-11110 Forbidden. Writing any of these values returns an operation status (OPS) of Aborted with no
side effect.

11111 OP31—Applies only immediately after you unlock the operation (CTRLK). Load configuration data
from the NVMCFG signals to certain fields in the Configuration (FCCU_CFQG) register, but without
resetting FCCU (for testing and debugging). See FCCU_CFG register bit value sources (N and C) by
event. The operation status (OPS) for this operation is always Successful.

3.8.2 Control Key (FCCU_CTRLK)

Writable only with a 32-bit write. Unlocks locked operations so you can initiate them
(OPR). For information on how to unlock locked operations before you initiate them, see
Run an operation.

NOTE
Reading from this register always returns the value
0000_0000h.

Address: Oh base + 4h offset = 4h

Bt 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15|16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

w CTRLK
ResetOO00000000000000|0000000000000000

FCCU_CTRLK field descriptions

Field Description

0-31 Locked-Operation Control Key
CTRLK
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FCCU_CTRLK field descriptions (continued)

Field Description

Unlocks locked operations so you can initiate them (OPR). For information on how to unlock locked
operations before you initiate them, see Run an operation. Operations not listed here are not locked and
do not need to be unlocked.

NOTE: You must initiate an operation in the instruction that immediately follows the instruction that
unlocks it; otherwise, the operation is again locked.

9137_56AFh: Unlock OP1.
825A_132Bh: Unlock OP2.
29AF_8752h: Unlock OP31.

Any other value: Do nothing.

3.8.3 Configuration (FCCU_CFG)

Writable only when FCCU is in Configuration state. Specifies the global configuration
for FCCU.

The values of the bits in this register are affected by writes as well as any of the following
events:

* The chip resets FCCU.

* FCCU automatically leaves Configuration state and enters Normal state because the
configuration-timer interval (TO) expires. This is called a Configuration-state
timeout.

* You run an OP31 operation.

For information on the sources of bit values for these events, see FCCU_CFG register bit
value sources (N and C) by event.

NOTE
If you specify a new value for any of the fields in this register
that affect the EOUT signals while the fault-output (EOUT)
timer is running (FCCU is indicating a fault on the EOUT
signals), FCCU doesn't use the new settings you specified until
after the fault-output (EOUT) timer expires (FCCU stops
indicating a fault on the EOUT signals).
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Address: Oh base + 8h offset = 8h

Bit 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
|_
(]
R Reserved & Reserved
n:|
e
]
T | FCCU_SET_
<| CLEAR
|_
(i
cD|
D
w &)
O
g
Reset  x* x* xX* x* x* X* X* X* xX* x* xX* x*
Bt 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R Reserved
e) e}
S | 2
FOPE o g SM PS FOM FOP
(0] (0]
o o
w
Reset  x* x* x* x* xX* x* xX* xX* X* x* X* x* x* x* x* x*
* Notes:

* For information on this register’s reset value, see FCCU_CFG register bit value sources (N and C) by event.x = Undefined
at reset.

FCCU_CFG field descriptions

Field Description
0-6 This field is reserved.
Reserved
7 Fault-Output (EOUT) Activate
FCCU_SET_

AFTER_RESET |For fault-output (EOUT) signaling, controls whether the EOUT signals are active.

0 Inactive (the EOUT signals are in a high-impedance state)
1 Active (the EOUT signals indicate FCCU’s condition)

8-9 Fault-Output (EOUT) Control

FCCU_SET_
CLEAR Applies only when the EOUT signals are active (FCCU_SET_AFTER_RESET). Controls whether the fault-

output (EOUT) signals are controlled by FCCU’s finite state machine (FSM).

Table continues on the next page...
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FCCU_CFG field descriptions (continued)

Field Description

00 Controlled by the FSM

01 Always low

10 Controlled by the FSM

11 High until a fault occurs on a channel, regardless of whether that fault is disabled; thereafter,

controlled by the FSM. Note: FCCU ignores an attempt to write this value if the fault-output (EOUT)
timer is already running.
12-15 This field is reserved.
Reserved Always write the reset value to this field.
16 Fault-Output (EOUT) Prescaler Extension
FOPE
For fault-output (EOUT) signaling, specifies the most significant bit of the derived prescaler that controls
the signaling frequency. For more information, see the description of the FOP field.
17-18 This field is reserved.
Reserved Always write the reset value to this field.
19 This field is reserved.
Reserved Always write the reset value to this field.
20 This field is reserved.
Reserved Always write the reset value to this field.
21 Fault-Output (EOUT) Switching Mode
SM

For fault-output (EOUT) signaling, controls how quickly the signals switch between faulty and nonfaulty

indication. Applies only to Dual-Rail and Time-Switching fault-output modes.

0 Slow: No EOUT frequency violation during the FCCU state transition (Normal to Fault or vice versa,
and Configuration to Normal). The indication transition occurs after a maximum delay equal to the
duration of the semiperiod of the EOUT frequency.

1 Fast: The indication transition (Normal to Fault or vice versa, and Configuration to Normal) occurs
immediately. A pulse with the minimum duration corresponding to the CLKSAFE period can occur in
this mode. It implies a frequency violation of the EOUT protocol.

22 Fault-Output (EOUT) Polarity Selection
PS

For fault-output (EOUT) signaling, controls the polarity of the signals for fault-output-mode indications that

hold the signals low or high (versus toggling them or placing them in a high-impedance state). Applies only

to Time-Switching fault-output mode (for faulty and configuration indications) and Bistable fault-output
mode (for all indications).

0 For the faulty indication, EOUT1 is high, and EOUTO is low.

1 For the faulty indication, EOUT1 is low, and EOUTO is high.

23-25 Fault-Output (EOUT) Mode
FOM ] ) ] )
For fault-output (EOUT) signaling, controls the protocol of the signaling.

NOTE: In the test modes, a simple double-stage resynchronization stage is used to resynchronize the

000
001
010
011
100
101

EOUT input/outputs with CLKSAFE.

Dual-Rail (default state) [EOUT[1:0]= outputs]

Time-Switching [EOUT[1:0]= output to be used]

Bistable

Reserved

Reserved

Test 0 (controlled by the FCCU_EINOUT register; EOUT1 is an output; EOUTO is an input)

Table continues on the next page...
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FCCU_CFG field descriptions (continued)

Field Description
110 Test 1 (controlled by the FCCU_EINOUT register; EOUT1 and EOUTO are both outputs)
111 Test 2 (controlled by the FCCU_EINOUT register; EOUT1 is an input; EOUTO is an output)
26-31 Fault-Output (EOUT) Prescaler
FOP

For fault-output (EOUT) signaling, specifies the least significant bits of the derived prescaler that controls
the signaling frequency.

The derived prescaler is the concatenation of FOPE and FOP and is represented by {FOPE, FOP}.

The following equation defines the signaling frequency in terms of the CLKSAFE frequency (CLKSAFEq)
and the derived prescaler:

EOUTjeq = CLKSAFEeq / ({FOPE, FOP} + 1) x 2 x 2048)

The following example values and meanings are for the derived (7-bit) prescaler, not FOP alone. The
meanings show the derived prescaler followed by the corresponding value by which the input clock
frequency is then divided.

0000000: 0; divide by 2 x 2048 (4096)
0000001: 1; divide by 4 x 2048 (8192)
0000010: 2; divide by 6 x 2048 (12,288)

0001000: 8; divide by 18 x 2048 (36,864)
1111101: 125; divide by 252 x 2048 (516,096)

1111110: 126; divide by 254 x 2048 (520,192)
1111111: 127; divide by 256 x 2048 (524,288)

3.8.4 Noncritical Fault Configuration (FCCU_NCF_CFGn)

Contains the configuration of noncritical faults in terms of fault-recovery management.
The configuration depends on the type of signaling of a fault event. Hardware-
recoverable faults should be configured only if a previous latching stage captures and
holds the physical fault; otherwise, the fault can be lost. All other faults should be
configured as software faults.

NOTE

These registers are writable only when FCCU is in
Configuration state.

Noncritical Fault NCFCx fields (value of x)
Configuration Most significant (leftmost) Least significant
(FCCU_NCF_CFGn) bit (rightmost) bit
register (value of n) Offset
0 1Ch 31 0
1 20h 63 32

Table continues on the next page...
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Noncritical Fault NCFCx fields (value of x)
Configuration Most significant (leftmost) Least significant
(FCCU_NCF_CFGn) bit (rightmost) bit
register (value of n) Offset
2 24h 95 64

Address: Oh base + 1Ch offset + (4d x i), where i=0d to 2d
Bt 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15|16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R
w NCFCx

Reset x* Xx* X x*

* * * * * * * * * * * * * * * * * * * * * * * * * *

X*OxX* Xt X X' ox*ox* x* ox*oxr x*x X*OX* X" X* X' Xt Xt X' ox*ox* x* ox*oxr x*ox*ox

* Notes:
¢ The reset value is chip-specific. See the chip-specific FCCU information.x = Undefined at reset.

FCCU_NCF_CFGn field descriptions

Field Description
0-31 Noncritical Fault Configuration. Defines the fault recovery mode.
NCFCx

Hardware-recoverable faults are self-recovered (status flag clearing and related) if the root cause (input
fault) has been removed.

Software-recoverable faults are recovered (status flag clearing) by software clearing of the related status
flag.

For the mapping of the NCFCx fields among registers, see the earlier table in this register description.

0 Hardware-recoverable fault
1 Software-recoverable fault

3.8.5 Noncritical Fault State Configuration (FCCU_NCFS_CFGn)

The FCCU_NCFS_CFGx registers contain the configuration of each noncritical fault in
terms of fault reaction (short or long functional reset request pulse) when it is the root
cause for the FAULT state transition.

NOTE
These registers are writable only when the FCCU is in the
CONFIG state.

Table 3-6 shows FCCU configuration register channels.

Table 3-6. FCCU NCFS configuration register channels

Address offset Register name Channel range (x)
4Ch FCCU_NCFS_CFGO0 NCFSCx[15:0]
50h FCCU_NCFS_CFG1 NCFSCx[31:16]
54h FCCU_NCFS_CFG2 NCFSCx[47:32]

Table continues on the next page...
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Table 3-6. FCCU NCFS configuration register channels
(continued)

Address offset Register name Channel range (x)
58h FCCU_NCFS_CFG3 NCFSCx[63:48]
5Ch FCCU_NCFS_CFG4 NCFSCx[79:64]

Address: Oh base + 4Ch offset + (4d x i), where i=0d to 4d
Bt 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15|16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

R
W NCFSCx

Reset X* X

XFOXTOXT X oXE XX oxXT X oxXF Xt X oxFoXF|Ixt oxtox*ox*oxtox*ox*ox*ox

* Notes:
* The reset value is chip-specific. See the chip-specific FCCU information.x = Undefined at reset.

FCCU_NCFS_CFGn field descriptions

Field Description

0-31 Noncritical fault state configuration
NCFSCx

See Table 3-6 for register offset to channel number relationship.
00 No reset reaction
01 Short functional reset request pulse (FAULT state reaction)
10 Long functional reset request pulse (FAULT state reaction)
11 No reset reaction

3.8.6 Noncritical Fault Status (FCCU_NCF_Sn)

The FCCU_NCEF_Sx register contains the latched fault indication collected from the
noncritical fault sources. Faults are latched also in the CONFIG state and independently
from the enabling or reactions programmed for the NCF.

No reactions are executed until the FCCU moves in the NORMAL state.

FCCU reacts and moves from the NORMAL state into the ALARM state only if the
respective enable bit for a fault is set in the FCCU_NCF_Ex register and the respective
enable bit for the timeout is set in the FCCU_TOEX register.

FCCU reacts and moves from the NORMAL or ALARM state into the FAULT state if
the respective enable bit for a fault is set in the FCCU_NCF_EXx register and the
respective enable bit for the timeout is disabled in the FCCU_TOEX register.

FCCU reacts and moves from the ALARM state into the FAULT state if the timeout
(FCCU_TO register) is elapsed before recovering from the fault.

The timeout is stopped only when the FCCU returns in the NORMAL state.
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The FCCU_NCF_Sx register is encoded respectively into the N2FF_STATUS or
A2FF_STATUS register to freeze the entry condition in the FAULT state. The status bits
of the FCCU_NCEF_Sx register, configured as SW recoverable faults, can be cleared by
the following locked sequence:

1. Write the proper key into the FCCU_NCFK register.

2. Clear the status (flag) bit NCFSx => the opcode OP12 is automatically set into the
FCCU_CTRL.OPR field.

3. Wait for the completion of the operation (FCCU_CTRL.OPS field).

4. Read the FCCU_NCF_Sx register in order to verify the effective deletion and in case
of failure to repeat the sequence.

As result of the above sequence, in addition the FAULT interface provides support to
clear the external fake FAULT root .

NOTE
There should not be any other operation in between the above
steps.

The FCCU moves from the FAULT or ALARM state into the NORMAL state if all the
source faults that caused the transition into the FAULT state have been removed (HW

recoverable fault) or cleared via SW (SW recoverable fault). In case of nested faults that
are not all recovered, the FCCU will remain in the FAULT or ALARM state.

The SW application executes the FCCU_NCF_Sx read operation by the following
sequence:

1. Set the OP10 operation into the FCCU_CTRL.OPR field.
2. Wait for the completion of the operation (FCCU_CTRL.OPS field).
3. Read the FCCU_NCF_Sx register.

In case of re-configuration of the FCCU (CONFIG state), before to return in NORMAL
state the pending status bits into the FCCU_NCF_Sx must be cleared in order to avoid a
false transition in ALARM/FAULT state.

The following faults are ignored:

* to write a wrong key into the FCCU_NCFK register
* to attempt to clear a HW recoverable fault

Noncritical Fault NCFSx fields (value of x)
Status Most significant (leftmost) Least significant
(FCCU_NCF_Sn) bit (rightmost) bit
register (value of n) Offset
0 80h 31 0
84h 63 32

Table continues on the next page...
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Noncritical Fault NCFSx fields (value of x)
FC cﬁta':g‘: S Most significant (leftmost) Least significant
(FCCU_NCF_Sn) bit (rightmost) bit
register (value of n) Offset
2 88h 95 64

Address: Oh base + 80h offset + (4d x i), where i=0d to 2d
Bt 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15[/16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

R NCFSx

w wic

ResetOOOOOOO000OOOOOO|OOOOOOOOOOOOOOOO

FCCU_NCF_Sn field descriptions

Field Description
0-31 Noncritical fault status. The status bits related to the noncritical fault configured as HW recoverable faults
NCFSx are read-only and the flag is self cleared when the fault source is removed.

For the mapping of the NCFSx fields among registers, see the earlier table in this register description.

0 No "noncritical" fault latched
1 "Noncritical" fault latched

3.8.7 Noncritical Fault Key (FCCU_NCFK)

The FCCU_NCEFK register implements the key access to clear the status flags of the
FCCU_NCEF_Sx register.

The status bits of the FCCU_NCF_Sx register, configured as SW recoverable faults, can
be cleared by the following locked sequence:

1. Write the key into the FCCU_NCEFK register.
2. Clear the status (flag) bit NCFSx .

The key must be written for each FCCU_NCEF_Sx clear operation.

The FCCU_NCEFK register is not readable; a 0000_0000h value is always returned in
case of read operation.

Address: Oh base + 90h offset = 90h

Bt o0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15|16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

w NCFK
Reset 0 O 0 0O 0O O OOOO OOOOT OUO|OOOO OGOOS OOOT OOUOOGOUOTGO
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FCCU_NCFK field descriptions

Field Description

0-31 Noncritical fault key = AB34_98FEh
NCFK

3.8.8 Noncritical Fault Enable (FCCU_NCF_En)

The FCCU_NCF_En registers enable the fault sources to allow a transition from the
NORMAL into the FAULT or ALARM state. In case of fault masking, the respective
status bit into the FCCU_NCF_Sn register is set (for debugging purposes), only the
reaction is masked.

NOTE
These registers are writable only when the FCCU is in the
CONFIG state.

NOTE

Any enabled fault should be programmed to result in a defined
action. For example, set up an ALARM IRQ action by
programming the IRQ Alarm Enable Register
(FCCU_IRQ_ALARM_ENn).

Noncritical Fault NCFEXx fields (value of x)
FC Cﬁn?\lbcl:i E Most significant (leftmost) Least significant
( . " _En) bit (rightmost) bit
register (value of n) Offset
0 94h 31 0
98h 63 32
2 9Ch 95 64

Address: Oh base + 94h offset + (4d x i), where i=0d to 2d
Bt 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15|16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
R
w NCFEXx
Reset X* Xx* X *

* * * * * * * * *

X X X X X X X X X | X X X X

* Notes:
* The reset value is chip-specific. See the chip-specific FCCU information.x = Undefined at reset.

FCCU_NCF_En field descriptions

Field Description
0-31 Noncritical fault enable
NCFEx For the mapping of the NCFEXx fields among registers, see the earlier table in this register description.
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FCCU_NCF_En field descriptions (continued)

Field Description
0 No actions following the respective noncritical fault assertion
1 FCCU moves to ALARM or FAULT state

3.8.9 Noncritical Fault Timeout Enable (FCCU_NCF_TOEnh)

The FCCU_NCF_TOEX registers enable a transition from the NORMAL state into the
ALARM state if the respective noncritical fault is enabled ( NCFEx and NCFTOEXx are
set). In case the respective timeout is disabled ( NCFTOEX is cleared) and the noncritical
fault is enabled (NCFEXx is set) the FCCU moves into the FAULT state if the related
noncritical fault is asserted. The timer (preset with the timeout value defined by
FCCU_TO register) is started when the FCCU moves into the ALARM state. If the fault
is not recovered within the timeout the FCCU moves from the ALARM state to the
FAULT state.

NOTE
These registers are writable only when the FCCU is in the
CONFIG state.

Noncritical Fault NCFTOEX fields (value of x)
(incmlffﬁéﬁr_?glgn) Most signific?nt (leftmost) Le?st significa_nt
register (value of n) Offset bit (rightmost) bit

0 Adh 31 0
A8h 63 32
2 ACh 95 64

Address: Oh base + A4h offset + (4d x i), where i=0d to 2d
Bt 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15|16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

R

W NCFTOEx
Reset x* x* Xx* x* x* x* x* x* x* x* x* x* x* x* x* x*|x* x* x* x* x* x* x* x* x* x* x* x* x* x* x* x*
* Notes:

* The reset value is chip-specific. See the chip-specific FCCU information.x = Undefined at reset.

FCCU_NCF_TOERn  field descriptions

Field Description

0-31 Fault timeout enable

NCFTOEX For the mapping of the NCFTOEX fields among registers, see the earlier table in this register description.

0 FCCU moves into the FAULT state if the respective fault is enabled
1 FCCU moves into the ALARM state if the respective fault is enabled
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3.8.10 Noncritical Fault Timeout (FCCU_NCF_TO)

Defines the preset value of the timer for the recovery of enabled noncritical faults. Once
FCCU enters Alarm state, following the assertion of a noncritical fault that is enabled
(NCFEa and NCFTOEa are set), the timer starts the countdown.

If the fault is not recovered within the timeout period, the FCCU moves from the Alarm
state to the Fault state. The alarm timeout value should be programmed to be less than
FOSU_COUNT, or destructive resets may be generated by FOSU timeouts.

NOTE
This register is writable only when FCCU is in Configuration
state.

Address: Oh base + B4h offset = B4h
Bt 0 1 2 3 4 5 6 7 8 9 10 11 12131415|161718192021 22 23 24 25 26 27 28 29 30 31
R

TO

w
Reset X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X*

* Notes:
* The reset value is chip-specific. See the chip-specific FCCU information.x = Undefined at reset.

FCCU_NCF_TO field descriptions

Field Description
0-31 Noncritical Fault Timeout
TO Timeout = (TO) xT RC16MHz

3.8.11 Configuration-State Timer Interval (FCCU_CFG_TO)

Writable only when FCCU is in Normal, Alarm, or Fault state (not in Configuration
state). Not accessible while a Configuration-state timeout (OP14 operation) is in
progress. Controls the maximum amount of time that FCCU can be in Configuration
state.

NOTE
When a Configuration-state timeout occurs, FCCU changes the
value of this register to its reset value.
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Address: Oh base + B8h offset = B8h

Bt 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15|16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Reset X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X* X*

* Notes:
* The reset value is chip-specific. See the chip-specific FCCU information.x = Undefined at reset.

FCCU_CFG_TO field descriptions

Field Description
0-28 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
29-31 Configuration-State Timer Interval
TO Controls the maximum amount of time (T_max) that FCCU can be in Configuration state according to this
equation:

T_max = Tygypz x 270 +10

If you put FCCU in Configuration state and this timer interval expires (called a Configuration-state
timeout), then FCCU:

» Automatically leaves Configuration state and enters Normal state.

* Changes the value of the Configuration (FCCU_CFQG) register to its Configuration-state-timeout
value and the value of each of the other configuration registers to its reset value. For information on
the Configuration (FCCU_CFG) register’'s Configuration-state-timeout value, see FCCU_CFG
register bit value sources (N and C) by event. For a list of configuration registers, see Configuration
registers.

000: 64 ps

111: 8192 s

3.8.12 10 Control (FCCU_EINOUT)

The FCCU_EINOUT register allows the following operations typically in NORMAL
state:

* to control the EOUT([1] output level when the FCCU is configured in "Test]" or
"Test0" fault output mode (FCCU_CFG.FOM)

* to control the EOUT[0] output level when the FCCU is configured in "Test1" or
"Test2" fault output mode (FCCU_CFG.FOM)

* to observe the EOUT[1:0] signals in input mode

Table 3-7 shows Bi-stable encoding.
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Table 3-7. Bi-stable encoding

Mode = FCCU_CFG.FOM EOUT[O0] EOUT[1]
Test1 output output
Test2 output input
Test0 input output
NOTE

Due to the resynchronization stage of the EOUT interface, there
is a latency of a few CLKSAFE cycles following a write/read
operation of the FCCU_EINOUT register.

Address: Oh base + BCh offset = BCh

Bit 0 1 2 3 4 5 6 7 | 8 9 10 11 12 13 14 15

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 16 17 18 19 20 21 22 23 | 24 25 26 27 28 29 30 31

- o
R 0 z | 2 0

L L

~ o

= =

2 2

@] O

L L

Reset 0 0 0 0 0 0 0 0 0 0 x* x* 0 0 0 0

* Notes:
¢ x = Undefined at reset.

FCCU_EINOUT field descriptions

Field Description
0-25 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.

Table continues on the next page...
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FCCU_EINOUT field descriptions (continued)

Field Description
26 Error Input 1
EIN1
Applies only when the EOUT signals are active (FCCU_SET_AFTER_RESET). Indicates the state of the
EIN1 signal.
0 Low
1 High
27 Error Input 0
EINO
Applies only when the EOUT signals are active (FCCU_SET_AFTER_RESET). Indicates the state of the
EINO signal.
0 Low
1 High
28-29 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
30 Error out 1 (significant only if the FCCU_CFG.FOM = Test1 or Test0 => EOUT[1] configured in output
EOUT1 mode). The EOUT1 set/clear the respective EOUT[1] output signal if FCCU_CFG.FOM = 110 or 101,
otherwise it is a "don't-care" value.
NOTE: When the configuration watchdog timer expires, FCCU changes the value of this field to its reset
value.
0 force EOUT[1]=0
1 force EOUT[1] =1
31 Error out O (significative only if the FCCU_CFG.FOM = Test1 or Test2 => EOUT[0] configured in output
EOUTO mode). The EOUTO set/clear the respective EOUT[0] output signal if FCCU_CFG.FOM =110 or 111,

otherwise it is a "don't care" value.

NOTE: When the configuration watchdog timer expires, FCCU changes the value of this field to its reset
value.

0 force EOUT[0]=0
1 force EOUT[0] =1

3.8.13 Status (FCCU_STAT)

The FCCU_STAT register includes the FCCU status for debugging/test purposes. The
FCCU finite state machine operates by the RC oscillator clock asynchronous with the
system clock. The FCCU status read operation requires a safe mechanism operated by a
HW/SW synchronization sequence. The SW application executes a FCCU status read
operation by the following sequence:

1. Set the OP3 operation into the FCCU_CTRL.OPR field.
2. Wait for the completion of the operation (FCCU_CTRL.OPS field).
3. Read the FCCU status (FCCU_STAT register).
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Address: Oh base + COh offset = COh

Bit 0 1 2 3 4 5 6 7 | 8 9 10 11 12 13 14 15

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Bit 16 17 18 19 20 21 22 23 | 24 25 26 27 28 29 30 31
£
=
2 <
R 0 i = STATUS
9 (]
@ L
>
<
o

Reset 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
FCCU_STAT field descriptions
Field Description
0-25 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
26-27 Fault Output (EOUT) States
PhysicErrorPin

Applies only after successfully running an OP3 operation (OPR) and only when the EOUT signals are
active (FCCU_SET_AFTER_RESET). Indicates the states that FCCU is driving on the EOUT signals.

00 EOUT1 is low; EOUTO is low.

01 EOUT1 is low; EOUTO is high.
10 EOUTT1 is high; EOUTO is low.
11 EOUTI is high; EOUTO is high.

28 Fault State
ESTAT

Table continues on the next page...
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FCCU_STAT field descriptions (continued)

Field Description
Applies only after successfully running an OP3 operation (OPR). Indicates whether FCCU is in Fault state.

0 Notin Fault state (in Normal, Alarm, or Configuration state)
1 In Fault state

29-31 FCCU State
STATUS

Applies only after successfully running an OP3 operation (OPR). Indicates FCCU's state.

000 Normal

001  Configuration
010 Alarm

011 Fault

100 Reserved
101 Reserved
110 Reserved
111 Reserved

3.8.14 NA Freeze Status (FCCU_N2AF_STATUS)

The N2AF_STATUS register contains a unique code to identify the "noncritical fault"
source ( fccu_ncf[x] ) that caused the state transition from the NORMAL state to the
ALARM state. In case of multiple fault conditions the fault source cannot be identified.
This register is for test/debug purposes.

The SW application executes the N2AF_STATUS read operation by the following
sequence:

1. Set the OP4 operation into the FCCU_CTRL.OPR field.
2. Wait for the completion of the operation (FCCU_CTRL.OPS field).
3. Read the N2AF_STATUS register.

The SW application executes the N2AF_STATUS clear operation by the following
sequence:

1. Set the OP13 operation into the FCCU_CTRL.OPR field.
2. Wait for the completion of the operation (FCCU_CTRL.OPS field). (All the freeze
registers are cleared by this operation.)

Address: Oh base + C4h offset = C4h

Bit0123456789101112131415|16171819202122232425262728293031

R 0 NAFS

Reset 0 O 0 O O O OO OO OOOOOTO|OOOO OOOO OOOOGOUOOOUOTGO
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FCCU_N2AF_STATUS field descriptions

Field Description
0-23 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
24-31 Normal to Alarm Frozen Status
NAFS

00000000 No transition from NORMAL to ALARM state

00000001 NORMAL to ALARM state transition cause => fccu_ncf[0] fault
00000010 NORMAL to ALARM state transition cause => fccu_ncf[1] fault
00000011 NORMAL to ALARM state transition cause => fccu_ncf[2] fault

10000000 NORMAL to ALARM state transition cause => fccu_ncf[127]/ fault
11111111 NORMAL to ALARM state transition cause => multiple fccu_ncf[]/ faults

3.8.15 AF Freeze Status (FCCU_A2FF_STATUS)

The A2FF_STATUS register contains a unique code to identify the timeout trigger

( noncritical fault) that caused the state transition from the ALARM state to the FAULT
state. In case of multiple fault conditions the fault source cannot be identified. This
register is for test/debug purposes.

The SW application executes the A2FF_STATUS read operation by the following
sequence:

1. Set the OP5 operation into the FCCU_CTRL.OPR field.
2. Wait for the completion of the operation (FCCU_CTRL.OPS field).
3. Read the A2FF_STATUS register.

The SW application executes the FCCU_AFFS clear operation by the following
sequence:

1. Set the OP13 operation into the FCCU_CTRL.OPR field.
2. Wait for the completion of the operation (FCCU_CTRL.OPS field).

All the freeze registers are cleared by this operation.

Address: Oh base + C8h offset = C8h

Bt o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15|16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

AF_
SRC

AFFS

Reset 0 O 0 0O 0O O OO OO OOOOT OT O|OOOO OGOOO OOOT OOUOOQOUOTGO
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FCCU_A2FF_STATUS field descriptions

Field Description
0-21 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
22-23 Fault source
AF_SRC
00 No fault

01 Reserved
10 "Noncritical" fault
11 Multiple and/or "noncritical” faults

24-31 Alarm to Fault Frozen Status

AFFS 00h: No transition from ALARM to FAULT state

01h: ALARM to FAULT state transition cause => fccu_ncf[0)/ fault timeout fault
02h: ALARM to FAULT state transition cause => fccu_ncf[1)/ fault timeout fault
03h: ALARM to FAULT state transition cause => fccu_ncf[2)/ fault timeout fault

80h: ALARM to FAULT state transition cause => fccu_ncf[127])/ fault timeout fault

FFh: ALARM to FAULT state transition cause => multiple fccu_ncf[)/ faults timeout faults

3.8.16 NF Freeze Status (FCCU_N2FF_STATUS)

The N2FF_STATUS register contains a unique code to identify the source of the
noncritical fault that caused the state transition from the NORMAL state to the FAULT
state. In case of multiple fault conditions the fault source cannot be identified. This
register is for test/debug purposes. The SW application executes the N2FF_STATUS read
operation by the following sequence:

1. Set the OP6 operation into the FCCU_CTRL.OPR field.
2. Wait for the completion of the operation (FCCU_CTRL.OPS field).
3. Read the N2FF_STATUS register.

The SW application executes the N2FF_STATUS clear operation by the following
sequence:

1. Set the OP13 operation into the FCCU_CTRL.OPR field.
2. Wait for the completion of the operation (FCCU_CTRL.OPS field). (All the freeze
registers are cleared by this operation.)
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Address: Oh base + CCh offset = CCh

Bit 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15(16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
NF

R 0 P NFFS
SRC

Reset 0 O 0 0O O O OO OOOOOOOTO|OOOO OOOO OOOOOUOOTOUOTGO

FCCU_N2FF_STATUS field descriptions

Field Description
0-21 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
22-23 NF_SRC: Fault source
NF_SRC
00 No fault

01 Reserved
10 "Noncritical" fault
11 Multiple "noncritical" faults

24-31 Normal to Fault Frozen Status

NFFS 00h: No transition from NORMAL to FAULT state

01h: NORMAL to FAULT state transition cause => fccu_ncf[0] fault
02h: NORMAL to FAULT state transition cause => fccu_ncf[1] fault
03h: NORMAL to FAULT state transition cause => fccu_ncf[2] fault

80h: NORMAL to FAULT state transition cause => fccu_ncf[127] fault
FFh: NORMAL to FAULT state transition cause => multiple fccu_ncf[] faults

3.8.17 FA Freeze Status (FCCU_F2A_STATUS)

The F2AF_STATUS register contains a unique code to identify the source of the
noncritical fault (fccu_ncf[x]) that caused the state transition from the FAULT state to the
ALARM state. In case of multiple fault conditions the fault source cannot be identified.
This register is for test/debug purposes.

The SW application executes the F2AF_STATUS read operation by the following
sequence:

1. Set the OP7 operation into the FCCU_CTRL.OPR field.
2. Wait for the completion of the operation (FCCU_CTRL.OPS field).
3. Read the F2AF_STATUS register.

The SW application executes the F2AF_STATUS clear operation by the following
sequence:

1. Set the OP13 operation into the FCCU_CTRL.OPR field.
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2. Wait for the completion of the operation (FCCU_CTRL.OPS field). (All the freeze
registers are cleared by this operation.)

Address: Oh base + DOh offset = DOh

Bit0123456789101112131415|16171819202122232425262728293031

R 0 FAFS

Rest 0 O 0O 0 O 0 0O OOO O OOOUOUO|0OOOOOOOOOOOOOGOOGODDO

FCCU_F2A_STATUS field descriptions

Field Description
0-22 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
23-31 Fault to Normal Frozen Status
FAFS

00h: No transition from FAULT to ALARM state

01h: FAULT to ALARM state transition cause => fccu_ncf[0]/ fault
02h: FAULT to ALARM state transition cause => fccu_ncf[1]/ fault
03h: FAULT to ALARM state transition cause => fccu_ncf[2]/ fault

80h: FAULT to ALARM state transition cause => fccu_ncf[127]/ fault
FFh: FAULT to ALARM state transition cause => multiple fccu_ncf(] faults

3.8.18 Noncritical Fault Fake (FCCU_NCFF)

The FCCU_NCFF register contains a unique code to set a noncritical fault in mutually
exclusive mode by the external FAULT interface (signal setting). It allows the SW
emulation of the noncritical faults, by the injection of the fault directly in the FAULT
root, in order to verify the entire path and reaction. The reaction following a fake
noncritical fault cannot be masked. The FCCU_NCEFF is a write-only register with a set
of codes corresponding to each noncritical fault injection.

Address: Oh base + DCh offset = DCh

Bit0123456789101112131415|16171819202122232425262728293031

Reset 0 O 0 0O 0O O OO OOOOTOT OTOO|OOOOOOOO OOOOGOUOOOUOTGO
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FCCU_NCFF field descriptions

Field Description
024 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
25-31 FNCFC/ : Fake noncritical fault code
FNCFC

NOTE: Only writing to this register, fake fault injection occurs, writing 00 and default value being zero
give different results.

00h: Fake noncriticalfault injection at noncriticalfault source 0
01h: Fake noncriticalfault injection at noncriticalfault source 1

02h: Fake noncriticalfault injection at noncriticalfault source 2

7Fh: Fake noncriticalfault injection at noncriticalfault source 127

3.8.19 IRQ Status (FCCU_IRQ_STAT)

The FCCU_IRQ_STAT register provides the FCCU interrupt status related to the
following events:

* Configuration timeout error
e Alarm interrupt
e NMI interrupt

The configuration timeout interrupt is asserted if the CFG_TO_STAT bit of the
FCCU_IRQ_STAT register is set and the CFG_TO_IEN bit of the FCCU_IRQ_EN
register is also set. It is cleared when a 1 is written to the CFG_TO_STAT bit.

The NMI and ALARM interrupts are asserted and cleared according to the FCCU state.
The status bits of the FCCU_IRQ_STAT trace the status of the related interrupt lines.

Address: Oh base + EOh offset = EOh

Bit 0 1 2 3 4 5 6 7 | 8 9 10 11 12 13 14 15

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Bit 16 17 18 19 20 21 22 23 | 24 25 26 27 28 29 30

s}

o
Reserved
Reserved

NMI_STAT
ALRM_STAT

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

FCCU_IRQ_STAT field descriptions

CFG_TO_STAT

wic

Field Description
0-26 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
27 This field is reserved.
Reserved
28 This field is reserved.
Reserved
29 NMI Interrupt Status
NMI_STAT

0 NMI interrupt is OFF
1 NMlinterrupt is ON

30 Alarm Interrupt Status
ALRM_STAT
0 Alarm interrupt is OFF

1 Alarm interrupt is ON

31 Configuration Timeout Status
CFG_TO_STAT
0 No configuration timeout error

1 Configuration timeout error

3.8.20 IRQ Enable (FCCU_IRQ_EN)

The FCCU_IRQ_EN register defines the FCCU interrupt enable register related to the
following event:

 Configuration timeout error
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The configuration timeout interrupt is asserted if the CFG_TO_STAT bit of the
FCCU_IRQ_STAT register is set and the CFG_TO_IEN bit of the FCCU_IRQ_EN

register is also set.

Address: Oh base + E4h offset = E4h

Bit 0 1 2 3 4 5 6 7 | 8 9 10 11 12 13 14 15

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit 16 17 18 19 20 21 22 23 | 24 25 26 27 28 29 30 31
z
R 0 0 0 yl
O
=
@)
L
O
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
FCCU_IRQ_EN field descriptions
Field Description
0-27 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
28 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
29-30 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
31 Configuration Timeout Interrupt Enable
CFG_TO_IEN
0 Configuration timeout interrupt disabled
1 Configuration timeout interrupt enabled
3.8.21 X Timer (FCCU_XTMR)
See XTMR.
This table shows how each timer's state and value vary by FCCU state:
FCCU state
Timer (X) Operation Configuration Normal Alarm Fault
Alarm-state OP17 Idle (0000_0000h) |Idle (initial value: Running (value Idle (end of count)
(ALARM) TO) when read)
Configuration-state |OP19 Running (value Idle (0001_FFFFh) |Idle (0001_FFFFh) |Idle (0001_FFFFh)
(CFG) when read)
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Address: Oh base + E8h offset = E8h

Bit0123456789101112131415|16171819202122232425262728293031

R XTMR

Rest 0 O 0 0 0O 0 0O OOO O OOOU OO O|0OO OOOOOOOOOOOOOGODDO

FCCU_XTMR field descriptions

Field Description

0-31 X Timer
XTMR

Applies only after successfully running the operation for the associated timer (OPR). Specifies the value of
the associated timer (X) in CLKSAFE periods.

3.8.22 Mode Controller Status (FCCU_MCS)

Indicates the last four chip modes—as defined by the MC_ME module—and whether
FCCU was in Fault state and NMIOUT was asserted (as the result of a noncritical fault)
when FCCU captured each mode.

Address: Oh base + ECh offset = ECh

Bit 0 1 2 3 4 5 6 7 | 8 9 10 11 12 13 14 15

Reset

* Notes:

* The reset value is chip-specific. See the chip-specific FCCU information. (The MC_ME module changes the value of the
register immediately after the chip leaves RESET mode.)

FCCU_MCS field descriptions

Field Description
0 Valid 3—Indicates whether MCS3 and FS3 are valid.
VL3
0 Invalid
1 Valid
1 Fault Status 3
FS3

Table continues on the next page...
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FCCU_MCS field descriptions (continued)

Field Description

Indicates whether FCCU was in Fault state and NMIOUT was asserted (as the result of a noncritical fault)

when FCCU captured MCS3.

NOTE: This field might occasionally be inaccurate because the MC_ME module provides the chip modes
to FCCU in synchronization with CLKSYS, but FCCU captures the chip modes in synchronization
with CLKSAFE.

0 Not in Fault state or NMIOUT not asserted

1 In Fault state and NMIOUT asserted

2-3 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
4-7 Mode Controller State 3—Indicates the fourth most recent chip mode.
MCS3
8 Valid 2—Indicates whether MCS2 and FS2 are valid.
VL2
0 Invalid
1 Valid
9 Fault Status 2
FS2

Indicates whether FCCU was in Fault state and NMIOUT was asserted (as the result of a noncritical fault)

when FCCU captured MCS2.

NOTE: This field might occasionally be inaccurate because the MC_ME module provides the chip modes
to FCCU in synchronization with CLKSYS, but FCCU captures the chip modes in synchronization
with CLKSAFE.

0 Notin Fault state or NMIOUT not asserted

1 In Fault state and NMIOUT asserted

10-11 This field is reserved.
Reserved This read-only field is reserved and always has the value 0.
12-15 Mode Controller State 2—Indicates the third most recent chip mode.
MCS2
16 Valid 1—Indicates whether MCS1 and FS1 are valid.
VL1
0 Invalid
1 Valid
17 Fault Status 1
FS1 ] ] N

Indicates whether FCCU was in Fault state and NMIOUT was asserted (as the result of a noncritical fault)

when FCCU captured MCS1.

NOTE: This field might occasionally be inaccurate because the MC_ME module provides the chip modes
to FCCU in synchronization with CLKSYS, but FCCU captures the chip modes in synchronization
with CLKSAFE.

0 Notin Fault state or NMIOUT not asserted

1 In Fault state and NMIOUT asserted

18-19 This field is reserved.

Reserved This read-only field is reserved and always has the value 0.
20-23 Mode Controller State 1—Indicates the second most recent chip mode.
MCSH1

Table continues on the next page...

MPC5744P Reference Manual Addendum, Rev. 2, 10/2017

348

NXP Semiconductors



Chapter 3 Fault Collection and Control Unit (FCCU)
FCCU_MCS field descriptions (continued)

Field Description
24 Valid 0—Indicates whether MCS0 and FSO are valid.
VLO
0 Invalid
1 Valid
25 Fault Status 0
FSO

Indicates whether FCCU was in Fault state and NMIOUT was asserted (as the result of a noncritical fault)

when FCCU captured MCSO.

NOTE: This field might occasionally be inaccurate because the MC_ME module provides the chip modes
to FCCU in synchronization with CLKSYS, but FCCU captures the chip modes in synchronization
with CLKSAFE.

0 Not in Fault state or NMIOUT not asserted

1 In Fault state and NMIOUT asserted

26-27 This field is reserved.

Reserved This read-only field is reserved and always has the value 0.
28-31 Mode Controller State 0—Indicates the most recent (current) chip mode.
MCSO0

3.8.23 Transient Configuration Lock (FCCU_TRANS_LOCK)

Writable only by code running in Supervisor mode. Temporarily locks and unlocks the
configuration. Locking the configuration prevents FCCU from entering Configuration

state.

Address: Oh base + FOh offset = FOh

4 5 6 7 8 9 10 11 12 13 14 15|16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

TRANSKEY

Rest 0 O 0 0 0O 0 0O OOO O OOOUOO|0OOOOOOOOOOOOOOOGODDO

FCCU_TRANS_LOCK field descriptions

Field Description
0-22 This field is reserved.
Reserved
23-31 Transient Configuration Lock
TRANSKEY

Writable only by code running in Supervisor mode. Temporarily locks and unlocks the configuration.
Locking the configuration prevents FCCU from entering Configuration state.

NOTE: You can write to this field when FCCU is in any state, but the lock will not go into effect until
FCCU is in Normal state.

BCh: Unlock.

Any other value: Lock.
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3.8.24 Permanent Configuration Lock (FCCU_PERMNT_LOCK)

Writable only by code running in Supervisor mode. Permanently locks the configuration,
which prevents FCCU from entering Configuration state until FCCU is reset.

Address: Oh base + F4h offset = F4h

Bt o 1+ 2 3 4 5 6 7 8 9 10 11 12 13 14 15|16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

PERMNTKEY
Rest 0 O 0 0 O 0 0O OOO O OOOU OO O|0OOOOOOOOOOOOOGOOGODDO

FCCU_PERMNT_LOCK field descriptions

Field Description
0-22 This field is reserved.
Reserved
23-31 Permanent Configuration Lock
PERMNTKEY

Writable only by code running in Supervisor mode. Permanently locks the configuration, which prevents
FCCU from entering Configuration state until FCCU is reset.

NOTE: You can write to this field when FCCU is in any state, but the lock will not go into effect until
FCCU is in Normal state.

FFh: Lock.

Any other value: Do nothing.

3.8.25 Delta T (FCCU_DELTA_T)

The FCCU_DELTA_T register is used for programming the value of delta_T constant, in
microseconds.

NOTE
This register can be written only when the FCCU is in CONFIG
state.

NOTE

Reserved bits should always be written as all 0's.

Address: Oh base + F8h offset = F8h

Bit 0 1 2 3 4 5 6 7 | 8 9 10 11 12 13 14 15

R| Reserved Reserved
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Bit 16 17 18 19 20 21 22 23 | 24 25 26 27 28 29 30 31

R| Reserved

DELTA_T
w

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

FCCU_DELTA_T field descriptions

Field Description

0-1 This field is reserved.
Reserved

2-15 This field is reserved.
Reserved

16-17 This field is reserved.
Reserved

18-31 Bistable Minimum Fault-Output (EOUT) Faulty Interval
DELTA_T

Applies only to Bistable fault-output mode (FOM). Controls the minimum amount of time (T_min) that the
fault-output (EOUT) timer runs according to this equation:

T_min =250 ps + DELTA_T

The following values and meanings are for DELTA_T:
00_0000_0000_0000: 0 ps

00_0000_0000_0001: 1 ps

11_1111_1111_1110: 16,382 ps
11_1111_1111_1111: 16,383 ps

NOTE: The durations shown for the DELTA_T values are for CLKSAFE clock signals running at exactly
16 MHz. However, the CLKSAFE signals are sourced from an internal chip clock signal (for
example, IRC)—or an integer division of it (see the chip-specific FCCU information)—that has a
trimmed frequency variation. Therefore, the DELTA_T durations may vary. See your chip’s data
sheet for the trimmed frequency variation (for example, &F,,).

3.8.26 IRQ Alarm Enable (FCCU_IRQ_ALARM_ENn)

These registers enable the corresponding IRQ alarm.

IRQ Alarm Enable IRQENX fields (value of x)
(FC?E‘:]—IRQ—AI;ARM Most significant (leftmost) Least significant
~ENn) register bit (rightmost) bit
(value of n) Offset
0 OFCh 31 0
1 100h 63 32
2 104h 95 64
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NOTE
These registers can be written only when the FCCU is in
CONFIG state.

Address: Oh base + FCh offset + (4d x i), where i=0d to 2d
Bt 0 1 2 3 4 5 6 7 8 9 10 11 12131415|161718192021 22 23 24 25 26 27 28 29 30 31

R
W IRQENx

ResetOO00000000000000|0000000000000000

FCCU_IRQ_ALARM_ENnN field descriptions

Field Description

0-31 IRQ alarm enable
IRQENXx

For the mapping of the IRQENX fields among registers, see the earlier table in this register description.

0 Alarm is disabled for error source x.
1 Alarm is enabled for error source x.

3.8.27 NMI Enable (FCCU_NMI_ENn)
These registers enable the NMI.

Table 3-8 shows FCCU NMI enable register channels.
Table 3-8. FCCU NMI enable register channels

Address offset Register name Channel range (x)
(bit location [0:31])
10Ch FCCU_NMI_ENO NMIENE[31:0]
110h FCCU_NMI_EN1 NMIENE[63:32]
114h FCCU_NMI_EN2 NMIENE[95:64]
NOTE
These registers can be written only when the FCCU is in
CONFIG state.

Address: Oh base + 10Ch offset + (4d x i), where i=0d to 2d
Bt 0 1 2 3 4 5 6 7 8 9 10 11 12131415|161718192021 22 23 24 25 26 27 28 29 30 31

R
W NMIENx

ResetOO00000000000000|0000000000000000
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FCCU_NMI_ENn field descriptions

Field Description

0-31 NMI enable
NMIENx

See Table 3-8 for register offset to channel number relationship.

0 NMl is disabled for error (NCF) source x.
1 NMIlis enabled for error (NCF) source x.

3.8.28 Noncritical Fault-State EOUT Signaling Enable
(FCCU_EOUT_SIG_ENn)

See EOUTENTX.
Noncritical Fault- EOUTENX fields (value of x)
. Stat.e EOUT Most significant (leftmost) Least significant
Signaling Enable bit (rightmost) bit
(FCCU_EOUT_SIG_
ENn) register (value
of n) Offset
0 11Ch 31 0
120h 63 32
2 124h 95 64

Address: Oh base + 11Ch offset + (4d x i), where i=0d to 2d
Bt 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

R
w EOUTENx

ResetOO000OOOOOOOOOOO|OOOOOOOOOOOOOOOO

FCCU_EOUT_SIG_ENN field descriptions

Field Description
0-31 Noncritical Fault-State EOUT Signaling Enable x
EOUTENX

Writable only when FCCU is in Configuration state.Changed by FCCU to its reset value when a
Configuration-state timeout occurs. Applies only when the EOUT signals are active
(FCCU_SET_AFTER_RESET). When FCCU is configured for Bistable fault-output mode (FOM), controls
whether EOUT signaling is enabled as a Fault-state reaction for the associated noncritical fault channel
(x). (For other fault-output modes, EOUT signaling is always enabled, regardless of the value of this field.)
When EOUT signaling is enabled for an enabled noncritical fault channel, a fault on that channel causes
FCCU to indicate the Faulty condition on the EOUT[1:0] signals when FCCU enters Fault state.

For all fault-output modes, also controls whether FCCU asserts the FIF signal when a fault on the
associated noncritical fault channel (x) causes FCCU to enter Fault state.

NOTE: For all fault-output modes, you must set this field to enabled to ensure that FCCU asserts the FIF
signal when FCCU enters Fault state as the result of a fault on the associated noncritical fault
channel (x) so the FOSU module doesn't mistakenly generate a destructive chip reset.

For the mapping of the EOUTENX fields among registers, see the earlier table in this register description.
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Register descriptions
FCCU_EOUT_SIG_ENN field descriptions (continued)

Field Description

(in Bistable fault-output mode): EOUT signaling disabled; FIF assertion disabled
(in other fault-output modes): EOUT signaling enabled; FIF assertion disabled
(in Bistable fault-output mode): EOUT signaling enabled; FIF assertion enabled
(in other fault-output modes): EOUT signaling enabled; FIF assertion enabled

- a4 O O

3.8.29 Configuration registers

3.8.29.1 Definition

Configuration registers are registers that:

* Let you configure FCCU’s Alarm-state timer interval, fault channels, and fault-
output (EOUT) signals.

* You can write to only when the configuration is not locked and FCCU is in
Configuration state (see Put FCCU in Configuration or Normal state).

» Save the values you write to them while FCCU is in Configuration state only after
you manually put FCCU in Normal state. If FCCU automatically leaves
Configuration state and enters Normal state because the configuration-timer interval
(TO) expires (called a Configuration-state timeout), FCCU changes the value of the
FCCU_CFG register to its Configuration-state-timeout value and the value of each of
the other configuration registers to its reset value. For information on the
Configuration-state timeout value, see FCCU_CFG register bit value sources (N and
C) by event.

3.8.29.2 The configuration registers
The following registers are the configuration registers, listed in offset order from lowest
to highest:

* Configuration (FCCU_CFQG)

* Noncritical Fault Configuration (FCCU_NCF_CFGn)

* Noncritical Fault State Configuration (FCCU_NCFS_CFGn)

e Noncritical Fault Enable (FCCU_NCF_En)

e Noncritical Fault Timeout Enable (FCCU_NCF_TOEn)

e Noncritical Fault Timeout (FCCU_NCF_TO)

e Delta T (FCCU_DELTA_T)

e IRQ Alarm Enable (FCCU_IRQ_ALARM_ENn)

e NMI Enable (FCCU_NMI_ENn)

* Noncritical Fault-State EOUT Signaling Enable (FCCU_EOUT_SIG_ENn)
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3.8.30 FCCU_CFG register bit value sources (N and C) by event

Certain events affect the bit values of the Configuration (FCCU_CFG) register; when one
of these events occurs, the bit value is either unaffected, or FCCU changes it to one of the

following:

* N: a chip-specific (or, for some chips, user-specified) value provided by the bit's
associated NVMCEFG signal
 C: a chip-specific value provided by the bit's associated constant inside the module

For each bit in the Configuration (FCCU_CFG) register, this table shows the associated
NVMCEFG signal, if any, and indicates the source of the bit value for the events that
affect it. For specific values of N and C for each bit, see the chip-specific FCCU

information.
Configuration NVMCFG signal | Bit value source for | Bit value source for| Bit value source for
(FCCU_CFQG) an a an
register bit FCCU reset configuration-state OP31 operation
timeout

0 21 N C N
1 20 N C N
2 19 N C N
3 18 N C N
4 17 N C N
5 16 N C N
6 15 N C N
7 — C C (Unaffected)
8 — C C (Unaffected)
9 — C C (Unaffected)
10 — C C (Unaffected)
11 — C C (Unaffected)
12 — C C (Unaffected)
13 — C C (Unaffected)
14 — C C (Unaffected)
15 — C C (Unaffected)
16 14 N C N
17 13 N C N
18 12 N C N
19 — C C (Unaffected)
20 11 N C N
21 10 N C N

Table continues on the next page...
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3.9 FCCU Output Supervision Unit

The FOSU provides a supervision of the primary fault notification path by analyzing
FCCU behavior for correctness. It waits for any reaction of the FCCU in a fixed time
window after a fault is signaled.

The intention of the FOSU is to provide a secondary fault reaction path in most cases
when the FCCU fails but not to needlessly propagate a fault which is already handled by
the FCCU in a full chip reset. Only a failed primary fault reaction (that is, FCCU's
failure) is a reason for the secondary reaction to take over (and generate a destructive

reset request).

There is a 'do nothing' input coming from the FCCU that indicates that the FCCU is
programmed for no reaction for ALL FAULTS. It is a "static" input in the sense that it
does not change after FCCU configuration. The FOSU masks the incoming faults with
the 'do nothing' control from the FCCU, meaning that a fault is not captured by the FOSU
if the 'do nothing' signal is asserted, (i.e., a disabled fault). There is no minimum pulse
width requirement on the fault indication other than what is required by the technology,
which is the same as that of the FCCU. FOSU does not monitor FCCU for the case of
faults occurring during CONFIG state.

The FOSU contains a timer with a duration of FOSU_COUNT, driven by CLKSAFE.
The timer is initialized and started on any captured, enabled fault. While the timer is
running, any subsequent captured fault will neither restart nor reinitialize the timer. The
timer is stopped when the FCCU shows any of the following reactions (the FOSU does
not check whether the reaction is the configured one for the faults which occurred):
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e Reset: Long or short functional reset
* IRQ: NMI or Alarm
* Error out triggered (by FCCU or by SW)

When the timer is stopped, the fault capture logic is cleared in order to ensure that the
timer is not restarted due to faults still 'stuck’ in the capture logic. The timer will then be
restarted by the next new failure indication. When the timer expires, the FOSU's failure
indicator output is asserted after it ensures that the fault is enabled and the static "fccu
program to do nothing" signal is deasserted. This is because FCCU uses settings after it
exits CONFIG state, even if fault captured before the exit.

The FOSU's failure indicator output is connected to one of the MC_RGM's 'destructive'
reset inputs, so its assertion will cause a reset sequence to be initiated starting at
PHASEOQ. The FOSU module is reset with the same reset as is used by the FCCU, which
1s asserted on power-on, 'destructive’, and external resets. When this reset is asserted, the
FOSU's capture logic is cleared, its timer is kept stopped and in a non-expired state, and
its failure indicator output 1s deasserted.

NOTE
FOSU is triggered on assertion of enabled fault. In case the
triggering fault is disabled, FOSU times-out without reaction.

SW -
Watchdog Watchdog
Out of Out of
Time Time
RCCU RCCU
ﬁ\ Comparison Deviation 1~ Fany

IRQ

-
FOSU w—

| A A

H
FIF
- Reset EOUTIT]

Note: The fault sources shown are examples only.

Figure 3-15. FOSU connections to the FCCU and MC_RGM
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It is important to remember that there will be no FCCU reaction to a fault while the
FCCU is in the CONFIG state. For this reason, the FCCU should not be kept in CONFIG
for longer than the FOSU_COUNT duration. Otherwise, there is a risk that an incoming
error report causing the FOSU to mistakenly see the FCCU as having failed, and then
resets the MCU.

NOTE
FCCU and FOSU timeout counter settings: The FCCU counter
value should always be programmed less than the FOSU
counter value, FOSU_COUNT, or destructive resets may be
generated by an FOSU time-out. This ensures that the FOSU
reacts only when the FCCU fails to react to any particular fault.

3.10 Use cases and limitations

3.10.1 Configuration guidelines
Follow these guidelines to configure FCCU:

e If you want FCCU to react to a fault on a noncritical fault channel:

* Enable the channel (NCFEXx).

* Enable at least one type of Fault-state reaction for the channel: chip reset
(NCFSCx), fault-output (EOUT) signaling (EOUTENTX), or nonmaskable
interrupt (NMIENX).

* If you enable chip reset as the type of Fault-state reaction for the channel
(NCFSCx), enable either Alarm state (NCFTOEX) or at least one other type of
Fault-state reaction for the channel: fault-output (EOUT) signaling (EOUTENX)
or nonmaskable interrupt (NMIENX).

* If you enable Alarm state for the channel (NCFTOEX), enable the Alarm-state
reaction (IRQENX).

* If you enable Alarm state for the channel (NCFTOEx), make sure the Alarm-
state timer interval (TO) is less than the FOSU module’s timer interval;
otherwise, FOSU generates a chip reset every time a fault occurs on the channel.
The FOSU timer interval (FOSU_COUNT) is chip-specific. See the chip-
specific FCCU information.

NOTE
If you enable a noncritical fault channel but disable all
reactions for that channel, FCCU changes state if necessary
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but doesn’t perform any reaction because reactions are
disabled. If you enable reactions for a noncritical fault
channel but disable that channel, and FCCU is in Normal
state when a fault occurs on the channel, FCCU doesn’t
enter Alarm or Fault state and therefore doesn’t perform
any reaction.

3.10.2 Recommendations to configure FCCU

1. After a power on, 'destructive’, or long external reset, where both system and FCCU
are reset, the following steps could be followed to configure FCCU:
a. Check and clear any pending fault status
b. Verify FCCU is in NORMAL state, else repeat step(a) above
c. Configure FCCU
2. After a short external or any 'functional’ reset of the system, arising out of a reset
request from FCCU or other sources, the following steps could be followed to
reconfigure FCCU:
a. If active, wait for the Error out T_min to expire
b. Check and clear fault status
c. Error pin moves to "non faulty" state, once fault status is cleared and T_min
expires
d. Verify FCCU is in NORMAL state, else repeat step(a) above
Read and verify value in FCCU_NCF_Ex
f. Reconfigure FCCU, if necessary

N
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