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Chapter 1
Addenda Overview

1.1 Addenda Overview

The table below displays the updates for MPC5777M RM Rev 4.2 and RM Rev 4.1.
Table 1-1. MPC5777M RM Addenda

Location | Description

MPC5777M RM 4.2 (08/2016)

Chapter 2, Introduction

Page 124 * Updated the Block Diagram.

See Block Diagram

Chapter 5, Memory Map

Page 153 * Updated the "Used size" of Flash to 512 KB in the table 'Overview
memory map'.

See Data Flash Blocks—no overlay

Page 167 ¢ Updated the row "0x00400104" in the table 'UTest flash memory map'.

See System RAM memory maps

Chapter 7, Device Configuration

Page 212 ¢ Added 'IPS Clock Gating Module Enable 1 (IPS_CGM_EN1) Register'.
See Clock Gating Module Enable 1 (IPS_CGM_EN1)

Page 222 ¢ Changed the address offset of IPS Clock Gating Module Enable 0.
See IPS Clock Gating Module Enable 0 (IPS_CGM_ENO)

Page 224 * Added a note in the section 'INTC implemented registers'.

See INTC implemented registers

Page 224 * Removed interrupts in 'Table 7-23 Interrupt sources', which are not
supported by the device.

See Interrupt sources

Page 268 ¢ Corrected the Reset value of SWT_CRO, SWT_CR1, SWT_CR2, and
SWT_CRB3 registers in the section 'Default configuration'.

Table continues on the next page...
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Addenda Overview
Table 1-1. MPC5777M RM Addenda (continued)

Location Description
See Default configuration

Page 273 * Updated the FEC interface selection section and table FEC interface
selection.

See FEC interface selection

Page 284 * Changed the Auto configuration for linflex_1 to linflex_16 from 'no' to 'n/a’.

See LINFlexD configurations

Page 285 ¢ Updated the MREV and JPIN value in the table 'SSCM_MEMCONFIG
Reset Values'.

See SSCM_MEMCONFIG reset values

Page 287 ¢ Added a new section 'Reset values on BAF exit'.

See Reset values on BAF exit

Page 294 ¢ Updated some entries in table 'LVD /HVD self test decoding' column
'LVD / HVD under test'.

See LVD /HVD self test decoding

Page 308 » Updated the table 'Availability and reset values of selected FCCU
registers'.

See FCCU chip-specific register reset values

Page 310 * Updated the figure 'Error signal flow'.

See Error signal flow

Page 311 ¢ Updated the footnotes of 'Table 7-86. FCCU failure inputs'.
See FCCU failure inputs

Chapter 12, Calibration and Debug

Page 443 * Added sections DCI signals and DCI EVTx Pin Multiplexing Control
Register (DCI_PINCR).

See, DCI signals and DCI EVTx Pin Multiplexing Control Register
(DCI_PINCR)

Chapter 14, Core description
Page 532 ¢ Updated the Reset value of DMEM Control Register 0.
See DMEM Control register 0

Page 539 ¢ Updated the Reset value of IMEM Control Register 0.
See IMEM Control register 0

Chapter 15, Core description
Page 615 ¢ Updated the Reset value for DMEM Control Register 0.
See DMEM Control register 0

Page 623 ¢ Updated the Reset value of IMEM Control Register 0.
See IMEM Control register 0

Table continues on the next page...
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Chapter 1 Addenda Overview

Table 1-1. MPC5777M RM Addenda (continued)

Location | Description
Chapter 17, Crossbar Switch
Page 771 ¢ Updated the reset value of XBAR Control Register.
See, XBAR Control register.

Chapter 23, Interrupt Controller (INTC)
Page 926 ¢ Updated the section 'Examining LIFO contents'.

See, Examining LIFO contents.

Chapter 24, Enhanced Direct Memory Access (eDMA)
Page 930 » Updated the description of Memory map/register definition section.

See Memory map/register definition

Chapter 26, Clocking
Page 1086 ¢ Updated the table 'Maximum system level clock frequencies'.

See System clock frequency limitations

Page 1088 ¢ Updated the table 'JTAG frequencies'.
See JTAG frequencies
Page 1088 * Added a new section 'System clock ratio restrictions'.

See System Clock ratio restrictions

Page 1097 * Updated the Clock distribution figure.

See Clock distribution

Page 1102 * Added a note in the M_TTCAN/M_CAN clocking section.
See, M_TTCAN/M_CAN clocking

Page 1108 * Added guideline for PCS register configuration in the 'Progressive clock
switching' section.

See, Progressive clock switching

Chapter 27, Dual PLL Digital Interface (PLLDIG)

Page 1118 and Page 1123 » Added a reference to the section 'Clock configuration' in register
description of PLLDIG PLLO Divider Register and PLLDIG PLL1 Divider
Register.

Page 1129 * Added equation for fy1_yco and fp1_pni when PLLDIG_PLL1FD[FDEN] =
1b.

* Updated equations fpi 1_pHi @and foi1_vco-

¢ See Clock configuration

Chapter 29, Clocking Generation Module
Page 1204 e Updated Equation 11.

See Generic clock change properties

Chapter 31, IRCOSC Digital Interface
Page 1230 * Updated the Reset value of 'IRCOSC Control Register (IRCOSC_CTL)'.

Table continues on the next page...
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Addenda Overview

Table 1-1. MPC5777M RM Addenda (continued)

Location Description
See IRCOSC Control register

Chapter 34, Embedded Flash Memory (c55fmc)

Page 1303 * Changed the reset value of the Alternate Module Configuration Register,
the footnote in the register diagram replaced with footnotes for Over-
Program Protection 0 register, and the Footnote in the register diagram
replaced with footnote in Over-Program Protection 1 register, Over-
Program Protection 2 register, and Over-Program Protection 3 register.

See C55FMC Memory map and register definition

Page 1346 * Updated the existing Note in the section 'Program suspend/resume’.

See Program suspend/resume

Page 1352 * Paragraph added to section 'Array integrity self check'.
See Array integrity self check

Chapter 37, External Bus Interface

Page 1418 and 1458 ¢ Removed the column 'EBI_MCR [SIZE]' from the tables Table 37-3. Write/
Byte Enable Signals Function', ' Table 37-9. Data Bus Requirements for
Read Cycles' and 'Table 37-10. Data Bus Contents for Write Cycles'. See,
External Bus Interface

Chapter 38, Analog-to-Digital Converters (ADC) Configuration
Page 1496 * Updated the figure SAR ADC integration diagram.

See SAR ADC integration diagram

Page 1500 e SARADC_B sampling time unit changed.

See Self Test features

Page 1547, 1550, and 1553 ¢ Updated the field name 'SARADCx_ICWSELR7' in the tables 'Table 38-31
SARADC_8 register definitions, Table 38-32 SARADC_9 register
definitions and Table 38-33 SARADC_10 register definitions'.

See SARADC register description

Chapter 39 Sigma Delta Analog-to-Digital Converter (SDADC) Digital Interface,
Page 1572 e Added FRST and FOWEN fields in FIFO Control Register.
See FIFO Control register

Chapter 40, Successive Approximation Register Analog-to- Digital Converter (SARADC) Digital Interface

Page 1651 * Added a Note in the Test Channel Data Register (SARADC_TCDRn)
description.

See Test Channel Data register

Chapter 48, CAN Subsytem
Page 1837 * CAN FD support is removed throughout the document.
See, CAN Subsystem

Page 1879 * The FOS field width updated to 7 bits for the Rx FIFO 0 Configuration
Register .

Table continues on the next page...
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Chapter 1 Addenda Overview

Table 1-1. MPC5777M RM Addenda (continued)

Location Description
See M_CAN_RXFOCIFO0S]

Page 1867 * Added bit field values for the DRXE field in Interrupt Enable Register.
See DRXE

Chapter 52, LVDS Fast Asynchronous Serial Transmission (LFAST) — Interprocessor Communications
Page 2282 * Changed the instances of digrf to LFAST.
See, Digrf changed to LFAST

Page 2312 * Fixed typo error, changed the fields name from CTSMN to RCTSMN,
CTSMX to RCTSMX, and TISR[CTSMX] to RFCR[CTSMX] in the section
CTS mode support.

See CTS mode support

Chapter 59, LINFlexD

Page 3199 and Page 3219 * Updated the field description of IOPE in the LIN Control Register2 and in
the LINS field changed the bit field value description of 0001 Init mode in
the LIN Status Register.

See LINFlexD

Chapter 63 Power Management Controller digital interface

Page 3407 * Added a sentence in the Reset Event Select Register description.

See Reset Event Select register

Chapter 73, JTAG Master
Page 3956 * For the field TCKSEL updated the TCK divide value.

See Module Configuration register

Chapter 76, LVDS Fast Asynchronous Serial Transmission (LFAST) — High Speed debug
Page 4004 » Changed the instances of digrf to LFAST.
See, Digrf changed to LFAST

Page 4066 * Updated the description of the field LVLPEN.
See LVLPEN

Chapter 86, Self-Test Control Unit
Page 4463 * Updated the section 'Register write-access watchdog timer'.

See, Register write-access watchdog timer

¢ Added a chip specific topic.
See STCU2

¢ Added a chip specific topic for AUTOLOCK_VALUE with info about
DCF_COMPLETION.

See AUTOLOCK_VALUE for register write access and
DCF_COMPLETION value for DCF write completion

Chapter 85, Fault Collection and Control Unit (FCCU)

Table continues on the next page...
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Addenda Overview

Table 1-1. MPC5777M RM Addenda (continued)

Location Description
Page 4423 and 4447 * Removed a note from the RFS Configuration Register and NMI Enable
Register.
See FCCU

MPC5777M RM 4.1 (05/2015)

Chapter 5, Memory Map, * Table 5-6,In the UTest flash memory map, made the following changes for
page167 starting address 0x00400308:

* Changed the name in the Description column” to “Reserved”.

* Changed the existing note.

¢ Added an additional note.

See, UTest flash memory map

MPC5777M Reference Manual , Rev. 4.2, 08/2016
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Chapter 2
RM Addendum Rev 4.2

2.1 Overview

The updates for MPC5777M RM Rev 4.2 are described in detail below.

2.1.1 Block Diagram

e The Block Diagram is updated. The 'Concentrator with E2E ECC 50 MHz' changed
to 'Concentrator with E2E ECC' and the connection arrows from the FlexRay

Ethernet and LFAST & SIPI now have the frequency listed on them.

MPC5777M Reference Manual , Rev. 4.2, 08/2016
NXP Semiconductors 11
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Computational Shell - Fast Domain 200/300 MHz

| wrast | umem | umac | oo | sPu [ Nexws Auora Router
. /
E200 2710 - 300 MHz E200 2709 300 MHz
Main Core_0 Checker_Core_0s
Delayed Lock-step

e -

Checkers

Peripheral Domain - 50 MHZ

E200 2710 - 300 MHz
Main Core_1

<[l
- i

Instruction

Instruction

32 ADD 32ADD Load/ | 32ADD | Stuct iruction Load/ | 32 ADD A
32 DATA 32 DATA Store | 32 DATA 64 DATA 64 DATA 64 DA Store | 64 DATA
32 ADD
Intelligent 64 DATA
Bridging
Bus Gasket
256 Page Line
2 Stage Pipeline
Peripherals Overla
alocationto 32 ADD R - Calibration . | FLASH |
the bridges 32 DATA 32 DATA System RAM Bus 8MB
is based on Standby Overlay RAM "
safety and Peripheral Cluster A Peripheral Cluster B Supply 16KB NVM (Single Module)

pinout |(See ' "Periphery allocation'| See ' "Periphery allocation'

requirements Diagram") Diagram’)

Figure 2-1. Block diagram

2.1.2 Memory Map

2.1.2.1 Data Flash Blocks—no overlay

* In Table 2-1, for the starting address 0x00800000, changed the "Used size" to 512
KB.

Table 2-1. Overview memory map

Start address | End address | Allocated size | Used size | Description
Flash (XBAR port 0—0)
0x00800000 | 0X009FFFFF l2mB 512 KB | Data Flash Blocks-no overlay

MPC5777M Reference Manual , Rev. 4.2, 08/2016
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2.1.2.2 System RAM memory maps

» Updated the 0x00400104 row in table UTest flash memory map:

Table 2-2. UTest flash memory map

Start address | End address | Allocated size Description Comments
[bytes]
0x00400104 0x0040011F 28 Fuse Bypass The FA flash test password
Password (FA flash must be left erased unless the
test password) application requires an

additional password for testing
the flash during failure
analysis. If a password is
required, additional
programming is necessary.
See the Security Reference
Manual entry for "Fuse Bypass
Password" for more
information.

2.1.3 Device configuration

2.1.3.1 Clock Gating Module Enable 1 (IPS_CGM_EN1)

* Clock Gating Module Enable 0 (IPS_CGM_ENO) register is added under the section
Platform Configuration Module.

MPC5777M Reference Manual , Rev. 4.2, 08/2016
NXP Semiconductors 13
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Offset 18h Access: Supervisor read/write
1 5 8 9 10 1 12 13 14 15
Rl O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

w
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Rl O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 é
W e
=
)
o|
)
a
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

Figure 2-2. IPS Clock Gating Enable 1 (IPS_CGM_ENT1) register
Table 2-3. IPS_CGM_ENT1 field description

Field

Description

0-30

Reserved

31 IPS_CGM_DMA1

IPS clock gating enable for DMA1

1 Enable clock gating, one IPS clock delay is introduced between master and slave.

0 Disable clock gating.

2.1.3.2

IPS Clock Gating Module Enable 0 (IPS_CGM_ENO0)

* Changed the address offset of IPS Clock Gating Module Enable O register to Ox14h.

MPC5777M Reference Manual , Rev. 4.2, 08/2016
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Offset: 14k Access Supervisor reacwrite

13 14

™
o
m
-1
-
-
-
]
-
w

IPS_CGM_INTC

IPS_CGM_MPU1

IPS_CGM_DMAD |«

IPS_CGM_AXBS1

—
-
-
=i

o
o
8
L
I8
2
]
i
-

28 20 &0

IPS_CGM_AXESO |8

IPS_CGM_MPUG
IPS_CGM_PRAM

- |IPS_CGM_PFLASH (%

Reset © 0 Q 1 4] Q 0 1 G 0

8] 0

(]
—
L]

Figure 2-3. IPS Clock Gating Module Enable 0 register

2.1.3.3 INTC implemented registers

* The following note has been added to the section:

NOTE
There are four cores implemented on this chip, but core 3 is
strictly a checker core. The INTC only supports the three
functional cores 0, 1, and 2. Therefore, the registers
INTC_TIACKR3, INTC_CPR3, and INTC_EOIR3 are not
supported, and any attempt to access these registers results
in a bus error. Also, writing to the HVEN3 bit in the
INTC_BCR register has no effect.

2.1.3.4 Interrupt sources

* Removed the following interrupts not supported by the device from "Table 7-23
Interrupt sources":
* DSPI_O_SR(TFIWF)
* DSPI_1_SR(TFIWF)

MPC5777M Reference Manual , Rev. 4.2, 08/2016
NXP Semiconductors 15
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« DSPI_2_SR(TFIWF)

* DSPI_3_SR(TFIWF)

* DSPI_4_SR(TFIWF)

« DSPI_5_SR(TFIWF)

* DSPI_6_SR(TFIWF)

* DSPI_12_SR(TFIWF)

2.1.3.5 Default configuration

* Changed the reset values of SWT_CR [0, 1, 2, 3] registers.
For SWTIO, 1, 3], the SWT_CR register reset value of OxFF00_010A selects:
e All masters allowed access
e Reset on invalid access
e Oscillator clock selected

* Counter stops in debug mode
» Watchdog is disabled

For SWTI2], the SWT_CR register reset value of 0xFFO0_011B selects:
e All masters allowed access
e Reset on invalid access
e Oscillator clock selected
* Counter stops in debug mode
e Soft locked
* Watchdog is enabled

2.1.3.6 FEC interface selection

* On this chip, the FEC interface depends on the settings of FEC_RCR[MII_MODE]
(in the FEC) and the SoC Configuration Register0 SITUL2_SCRO[FEC_MODE].

Table 2-4. FEC interface selection

FEC_RCRI[MII_MODE] SIUL2_SCRO[FEC_MODE] Interface used by the FEC
0 Oor1 7-wire
1 0 RMII
1 MII

2.1.3.7 LINFlexD configurations

MPC5777M Reference Manual , Rev. 4.2, 08/2016
16 NXP Semiconductors




Chapter 2 RM Addendum Rev 4.2

e The Auto synchronization for Linflex1-16 changed from 'no’' to 'n/a" in LINFlexD
configurations table.

Table 2-5. LINFlexD configurations

Description linflex_0 linflex_1 linflex_2 | linflex_14 | linflex_15 | linflex_16
Number of filters 16 0 0 0 0 0
implemented
Number of Tx DMA 1 1 1 1 1 1
channels
Number of Rx DMA 1l 1 1 1 1 1
channels
LIN operation mode| master/ master master master master master
slave
Auto yes n/a n/a n/a n/a n/a
synchronization

2.1.3.8 SSCM_MEMCONFIG reset values

* In the table SSCM_MEMCONFIG reset values' updated the MREV and JPIN values.
Table 2-6. SSCM_MEMCONFIG reset values

Field Field Definition Value
MREV Minor Revision 0001b
JPIN JTAG Part ID 30Fh

2.1.3.9 Reset values on BAF exit

Added the section reset values on BAF exit under the section Boot Assist Flash (BAF)
configuration.
* BAF interacts with various modules during its course of execution. BAF enables and
disables the reset of values of registers for these modules. The reset values of some
status registers which are not restored by BAF on exit are listed in the table below.

Table 2-7. Reset Values at Serial Boot

SI. No.

Module Name Register BAF Exit Reset Value
1 MC_ME MC_ME_RUN_PC_0 OxFE
2 MC_ME MC_ME_DRUN 0x130072
3 MC_ME MC_ME_GS 0x130072
4 MC_CGM MC_CGM_SC_DC2 0x80010000
5 MC_CGM MC_CGM_AC3_SC 0x0

Table continues

on the next page...
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Table 2-7. Reset Values at Serial Boot (continued)
Sl. No. Module Name Register BAF Exit Reset Value

6 MC_CGM MC_CGM_ACO0_SC 0x02000000

7 MC_CGM MC_CGM_AC0_DC4 0x80000000

8 MC_CGM MC_CGM_AC8_SC 0x01000000

9 MC_CGM MC_CGM_AC8_DCO0 0x80000000

10 PLLDIG PLLDIG_PLLODV 0x00061021

11 FCCU FCCU_RF_CFG_0 OxFFFFEFFF

Table 2-8. Reset Values at Flash Boot
Sl. No. Module Name Register BAF Exit Reset Value

MC_ME ME_IS 0x00000001
MC_ME ME_DMTS 0x30000000
FCCU FCCU_RF_CFG_0 OxFFFFEFFF

2.1.3.10 LVD /HVD self test decoding

 Entries updated under column 'LVD / HVD under test' in the table LVD /HVD self
test decoding:

Table 2-9. LVD /HVD self test decoding
Current Name New Name
POR098_C LVDO096_C
LVD114_C LVD112_C
POR098_F LVD096_F
LVD114_F LVD108_F
LVD114_P LvVD108_P
LVD114_H LvVD108_C
LVD280_IF2 LVD270_IF2
LVD280_IE LVD270_IE
LvD280_C LVD270_C
LVD280_IF LVD270_IF
LVD280_IM LVD270_IM
LvD280_1J LVD270_1J
LvVD280_0O LVD270_O
LVD300_F LVD295_F
LVD300_A LVD295_A

MPC5777M Reference Manual , Rev. 4.2, 08/2016
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2.1.3.11 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.

Table 2-10. Availability and reset values of selected FCCU registers

Register Reset value
FCCU_CFG 0x0000_0000
FCCU_CFG_TO 0x0000_0006
FCCU_MCS 0x0000_0000

FCCU_RF_CFGO

OxFFFF_FFFF

FCCU_RF_CFG1

OxFFFF_FFFF

FCCU_RF_CFG2

OXFFFF_FFFF

FCCU_RF_CFG3

OxFFFF_FFFF

FCCU_RF_EO OXFFFF_FFFF
FCCU_RF_E1 OXFFFF_FFFF
FCCU_RF_E2 OXFFFF_FFFF
FCCU_RF_E3 OXFFFF_FFFF
FCCU_RF_TO 0x0000_FFFF

FCCU_RF_TOEO

OXFFFF_FFFF

FCCU_RF_TOE1

OxFFFF_FFFF

FCCU_RF_TOE2

OxFFFF_FFFF

FCCU_RF_TOES3

OxFFFF_FFFF

FCCU_RFS_CFGO

0x0000_0000

FCCU_RFS_CFG1

0x0000_0000

FCCU_RFS_CFG2

0x0000_0000

FCCU_RFS_CFG3

0x0000_0000

FCCU_RFS_CFG4

0x0000_0000

FCCU_RFS_CFG5

0x0000_0000

FCCU_RFS_CFG6

0x0000_0000

FCCU_RFS_CFG7

0x0000_0000

2.1.3.12 Error signal flow

In the Figure 2-4, added a footnote "This condition must be satisfied only when FCCU is

configured for Bistable fault-output mode (FCCU_CFG[FOM])'".
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SW reset (through Reset module)

Power Up
SW reset CONFIG
(through Reset 4
module) SW SW reset (through Reset module)
NORMAL sw
Y h FCCU_IRQ_ Ve
SW reset > ALARM_EN[0:3]: es
Error signal (through corresponding enable
Reset module) bit ==1
?
Alarm state Generate IRQ
Y A - Set status in
Set corresponding FCCU_STAT Set FCCU_IRQ_STAT
FCCU_RF_SJ0:3]:
error flag
> Trigger timeout WD
Timeout
as defined
by FCCU_RF_TO
FCCU_RF_E[0:3]: countervalue in
corresponding enable FCCU_XTMR
bit ==1
? | setN2AF_STATUS:
i error source ID
Set A2FF_STATUS:
error source ID
CCU_RF_TOE[0:3] Yes > Update FCCU_MCS o
corresponding enable Bulii ekl I
bit ==
? Set FCCU_IRQ_STAT
l No Update FCCU_MCS <
N FCCU_NMI_EN[0:3]: ‘
T Fault state > corresponding enable <
bit ==
Update FCCU_MCS << Generate NMI
FCCU_
o EOUT_SIG_EN[0:3]: ,
- corresponding enable -
bit ==
2%
Yes
Set N2FF_STATUS: L - Generate error
error source ID - i pin event
Reset enabled
> (FCCU_RFS_CFG <
[0:7])
?
Yes Generate short/long
Y > functional reset
request pulse

Set status in

A

FCCU_STAT

* This condition must be satisfied only when FCCU is configured for Bistable fault-output mode (FCCU_CFG[FOM]).

Figure 2-4. Error signal flow
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2.1.3.13 FCCU failure inputs

 Editorial updates in the footnotes of Table 7-86. FCCU failure inputs:
* Added cross reference to Figure 26-1 and Figure 26-2 Clock generation in
footnote number 12.
* Removed the footnote number 14.
e Changed 200z4 Core to z7 core in footnote number 18.
« For Channel 31 updated the footnotes to Channel 31 13,

2.1.4 DCl signals

The DCI sends and receives the EVTI[1:0] and EVTO[1:0] signals to/from the cores and
other modules. The tables below summarize the source and destination of EVTI, EVTO,
and related signals for the PD and the BD. For example, for the PD, EVTI[0] are outputs
of the JTAGM and SPU and inputs to the cores, HSM, GTM, and NXMC.

Table 2-11. PD DCI signals

Signal Cores HSM GTM NXMC NAR JTAGM SPU DTS
EVTI[0] | | I | — (6] I/O —
EVTI[1] — — — — — o] I/O —
EVTOI0] o} o O o} — It I/O —
EVTO[1] — — — — — It I/O 0]
Core debug | o . . o . . o
event
DCI cross (0] . o . o . . o
triggering

1. The EVTO signal provided to the JTAGM is stretched by the DCI on the 16MHz IRC clock. Therefore, the incoming
EVTO cannot be reliably detected by the JTAGM when the JTAGM clock is configured at less than 32MHz.

Table 2-12. BD DCI signals

Signal RWA NAR NAL JTAGM
EVTI[0] — | — o)
EVTI[1] — — — o)
EVTO[0] — — — I
EVTO[1] — — — I

1. The EVTO signal provided to the JTAGM is stretched by the DCI on the 16MHz IRC clock. Therefore, the incoming
EVTO cannot be reliably detected by the JTAGM when the JTAGM clock is configured at less than 32MHz.

The DCI sends the system debug signal, ipg_debug, to the modules below. For details
regarding module functionality during system debug, refer to the individual module

chapter.
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« AMU

« CAN

* LFAST (Interprocessor Communications instance only)
» DSPI

* e DMA
 FCCU

e GTMINT
* 12C

« NXMC

e PIT

» PSI5

* SARADC
* SDADC
* SRX
 SSCM

« STM

« SWT

2.1.4.1 DCI EVTx Pin Multiplexing Control Register (DCI_PINCR)

The DCI EVTx Pin Multiplexing Control Register (DCI_PINCR) is described below. The
EVTI and EVTO functions share the same set of possible pins. If this register is written
to enable both EVTI and EVTO on the same pin, the EVTI function is selected, although
this type of programming should be avoided. Programming the EVTI fields to select
EVTI[O] or EVTI[1] inputs to come from more than one pin is considered a programming
error and no pin is enabled.

31 30 29 28 | 27 26 25 24

Reserved EVTOOE

Table continues on the next page...
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Res 0 0 0 0 0 0 0 0
et
23 22 21 20 19 18 17 16
\; Reserved EVTHE Reserved EVTIOE
Res 0 0 0 0 0 0 0 0
et
15 14 13 12 11 10 9 8
\; EVTO1D EVTO1C EVTO1B EVTO1A EVTOOD EVTOOC EVTOO0B EVTOOA
Res 0 0 0 0 0 0 0 0
et
7 6 5 4 3 2 1 0
\; EVTIHD EVTIHC EVTI1B EVTIHA EVTIOD EVTIOC EVTIOB EVTIOA
Res 0 0 0 0 0 0 0 0

et

Table 2-13. DCI_PINCR field descriptions

Field Description

24 Enables EVTO[0] function on pin PA[8]
EVTOOE

20 Enables EVTI[1] function on pin PA[9]
EVTHHE

16 Enables EVTI[0] function on pin PA[8]
EVTIOE

15 Enables EVTO[1] function on pin PA[9]
EVTO1D

14 Enables EVTO[1] function on pin PM[6]
EVTO1C

13 Enables EVTO[1] function on pin PK[14]
EVTO1B

12 Enables EVTO[1] function on pin PH[11]
EVTO1A

11 Enables EVTOIQ] function on pin PM[5]
EVTOOD

10 Enables EVTOI0] function on pin PM[4]
EVTOOC

9 Enables EVTO[0] function on pin PF[15]
EVTOOB

8 Enables EVTOI0] function on pin PF[14]

Table continues on the next page...

MPC5777M Reference Manual , Rev. 4.2, 08/2016
NXP Semiconductors 23




Overview

Table 2-13. DCI_PINCR field descriptions (continued)

Field Description

EVTOOA

7 Enables EVTI[1] function on pin PM[7]
EVTI1D

6 Enables EVTI[1] function on pin PM[6]
EVTI1C

5 Enables EVTI[1] function on pin PK[14]
EVTI1B

4 Enables EVTI[1] function on pin PH[11]
EVTHA

3 Enables EVTI[0] function on pin PM[5]
EVTIOD

2 Enables EVTI[0] function on pin PM[4]
EVTIOC

1 Enables EVTI[0] function on pin PF[15]
EVTIOB

0 Enables EVTI[0] function on pin PF[14]
EVTIOA

2.1.5 Core description

2.1.5.1 DMEM Control register 0

* The Reset value for DMEM Control Register 0 is updated to 0x0000_041C.
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DMEM Control Register 0 (DMEMCTLO)

The DMEM Control Register 0 (DMEMCTLO) controls operation of certain functions of
the DMEM logic.

]
m || w wlw|] w |28 w
DMEM BASE ADDR 0 Egﬁﬁt}%g% g 2|28
2|Z|z|2| |B|=|3| B |2]8|8
01234667 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
0000O0O0O0OOO O OOOO0O0O CO0O0DO0O0I000O0O0T414 100

DCR - 496; ReadWrite; Reset - 0x0000_041C; Privileged

Figure 2-5. DMEM Control register 0 (DMEMCTLO)
» Updated the Note to '"This field is updated by an internal Power_On_Reset signal or
an Internal Destructive Reset.' in the field description of DBYPCB, DBYPAT,
DBYPDEC, DECUE, DSWCE, DDAUEC, DCPECE, and DSECE fields.

2.1.5.2 IMEM Control register 0

* The reset value of IMEM Control register 0 updated to 0x0000_0000.

IMEM BASE ADDR 0 0 0

O

=
0 =z
a

IECUE
IEAPD
ISWCE
ICPECE
ISECE

01 2 3 45 6 7 8 9 10 1112 13 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 3

[
[
—

DCR - 497 ReadMWrite; Reset - 0x0000_0000; Privileged

Figure 2-6. IMEM Control register 0
NOTE

This register is reset by an internal Power-On-Reset signal
or by an internal destructive reset signal. It is unaffected by
p_reset_b.

» Updated the field description of IECUE field.
* This field is updated by an internal Power_On_Reset signal or an internal
destructive reset.

» Updated the Note in the field description of ISWCE, IDAUEC, ICPECE, and ISECE
fields.
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e This field is updated by an internal Power_On_Reset signal or an internal
destructive reset.

2.1.6 Core description

2.1.6.1 DMEM Control register 0

* The Reset value for DMEM Control Register 0 1s updated to 0x0000_041C.

DMEM Control Register 0 (DMEMCTLO)

The DMEM Control Register 0 (DMEMCTLO) controls operation of certain functions of
the DMEM logic.

[
== P ) wlw| w |28 w
DMEM BASE ADDR 0 géEaﬂEE% S |3|Z|]
2Z2|z|8| (B|=|3| B |2]8|8
0123 45 68 7 8 9 10 11 12 13 14 15 16 17 18 10 20 21 22 23 24 25 26 27 28 20 30 31
0000O0O0O0CO0O0OOOO0OO0OOOO0O0O0O0OOCO1O0O0CO0CO0OOTITTIT 100

DCR - 496; ReadWrite; Reset - 0x0000_041C; Privileged

Figure 2-7. DMEM Control register 0 (DMEMCTLO)
» Updated the Note in the field description of fields DBYPCB, DBYPAT, DBYPDEC,
DECUE, DSWCE, DDAUEC, DCPECE, and DSECE.
e This field is updated by an internal Power_On_Reset signal or an internal
Destructive Reset.

2.1.6.2 IMEM Control register 0

* The reset value of IMEM Control register 0 updated to 0x0000_001B.
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w Ly o w

S | & o D28

IMEM BASE ADDR 0 0 |O|lo|<| O = |2|a|w

L o w o |glol?

01 2 3 45 6 7 8 9 10 111213 141516 17 18 19 20 21 22 23 24 25 26 27 28 20 30 N
oo0o0oOQ®0O0OCQOCEOOOOCOODCOCOO®DODOOODODOCOD OOCODOODAT1T 0O 191

DCA - 497 HeadWrite; Beset - 0x0000_0018, Privileged

Figure 2-8. IMEM Control register 0
NOTE

This register is reset by an internal Power-On-Reset signal
or by an internal destructive reset signal. It is unaffected by
p_reset_b.

» Updated the field description of the IECUE field.
e This field is updated by an internal Power_On_Reset signal or an internal
Destructive Reset.

» Updated the 'Note' in the field description of ISWCE, IDAUEC, ICPECE, and
ISECE fields.
* This field is updated by an internal Power_On_Reset signal or an internal
Destructive Reset.

2.1.7 XBAR Control register

* Changed the reset value of the XBAR Control register to 0xO03F_0000 (previously it
was 0xO0FF_0000).

Address: FC00_4000h base + 10h offset + (256d x i), where i=0d to 7d
Bt 0 1 2 a 4 5 & 7| 8 9 10 1 12 13 14 15

RO | HRP HPEY | HPEG | HPES | HPE4 | HPE3 | HPEZ | HPE1 | HPEO

PARK

Figure 2-9. XBAR Control register
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2.1.8 Examining LIFO contents

There are multiple methods for tracking interrupts in a system, one of which is described
here using existing hardware (LIFO) within the INTC. Although the LIFO contents are
not memory-mapped, the user can read the contents by popping the LIFO and reading the
PRIN field in the INTC current priority register INTC_CPRn). To avoid a lower-level
interrupt being serviced because the popping of the LIFO updates the INTC_CPRn, the
processor recognition of interrupts should be disabled when examining LIFO contents.
The pseudo-code is as follows:

wrteei 0 # disable processor recognition of external
interrupts
0ldCPRn = INTC CPRn; # save INTC_CPRn
(branch to the pop lifo)
pop_ lifo:
store INTC_EIORn # pop INTC CPR from LIFO, examine PRI N, etc...

examine INTC CPRn[PRI N], and store onto stack
if PRI N is not zero or value when interrupts were enabled, branch to pop lifo
branch to push lifo

A side effect of examining LIFO contents is the clearing of a pending SWTN field
without triggering the interrupt. To compensate for this issue, you must load the PSR
again to restore the SWTN field.

The following describes the restoring of the LIFO and the SWTN field:
push lifo:

load stacked INTC_PSRn[PRIN] value and store to INTC_CPRn

read INTC_IACKRn # Pushes INTC_CPRn to LIFO but also clears INTC_ PSRn[SWTN]
load INTC PSRn again to restore INTC PSRn [SWTN]

if stacked INTC PSRn[PRI] values are not depleted, branch to push lifo

NOTE

Disabling the processor recognition of interrupts during LIFO
examination will introduce latency, but none of the interrupt
requests will be missed.

2.1.9 Memory map/register definition

In the memory map/register description added information about TCD.

The eDMA's programming model is partitioned into two regions:
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* The first region defines a number of registers providing control functions.
* The second region corresponds to the local transfer control descriptor memory.

TCD memory

Each channel requires a 32-byte transfer control descriptor for defining the desired data
movement operation. The channel descriptors are stored in the local memory in
sequential order: channel 0, channel 1, ... channel 31. Each TCDn definition is presented
as 11 registers of 16 or 32 bits.

TCD initialization

The initialization of the TCD memory is performed by the eDMA controller after reset.
The initialization runs for 256 eDMA clock cycles. All fields in the TCD memory are
initialized to 0. All application read or write accesses to the TCD are delayed until the
initialization is finished. Prior to activating a channel, you must initialize its TCD with
the appropriate transfer profile.

TCD structure

MPC5777M Reference Manual , Rev. 4.2, 08/2016
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DMA Basics: TCD Structure
+ One DMA engine has a number of channels to react to DMA regquests
= Each channel has its own TCD

Word
Offset 0 1 2 3|4 5 &6 78 9 10 11|12 13 14 15|16 17 18 19|20 21 22 23|24 25 26 27|28 29 30 31
0x1000 SADDR
0x1004 SMOD SSIZE DMOD DSIZE SOFF
0x1008 NBYTES1
W w
Q|0
0x1008 "_.EI EI MLOFF or NBYTES? NBYTES?
n| B
0x100C SLAST
0x1010 DADDR
x
=
o CITER or
w
=
O
0x1018 DLAST_SGA
w
z 2l | |u|s
_II w g _|| '] a E‘ =< II:—E
0x101C || o orER of BITER BWC | MAJORLINKCH |Z|E ¥ |9 |2 |T |3 |=
| BITER.LINKCH ol5 |2 = 5| 2
E Ol (O ol|lE|z 73
@ % B
01 2 3|4 5 6 7|8 9 10 11{12 13 14 15[16 17 16 12|20 21 22 2324 25 26 27|28 29 30 31

1 The fields implemented in Word 2 depend on whether EDMA_CR[EMLM)] bit is setto 0 or 1.

2.1.10 Clocking

2.1.10.1 System clock frequency limitations

» Updated the SAR_CLK to 14.6 MHz
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Table 2-14. Maximum system level clock frequencies

Clock Nominal programmed Max Divider Divider logic Nominal programmed
Selector output frequency for input divider max output
to dividers frequency (MHz)
Aux Clock 0 400 0 PER_CLK 80
Selector 1 SD_CLK 16
2 SAR_CLK 14.6

2.1.10.2 JTAG frequencies

» Updated the e200z7 max. internal JTAG frequency to 100 MHz for PD.
Table 2-15. JTAG frequencies

Device Configuration | e200z7 max. | Buddy device Max. external Notes
internal max. RWA JTAG frequency
JTAG internal
frequency frequency
PD Unconfigured — N/A See electrical Assumes 16 MHz clock on
clock characteristics for  |PD (IRC) with +/- 1.5%
Clock confiqured 100 MH maximum usable tolerance, and JTAG usable
to 300 MHIZgu z external JTAG at 1/2 CPU frequency
frequency

2.1.10.3 System Clock ratio restrictions

The device supports the following clock ratios:
e COMP_CLK/CHKR_CLK : FXBAR_CLK - 1:1, 3:2
* FXBAR_CLK : SXBAR_CLK - 1:1, 2:1
* SXBAR_CLK : PBRIDGEA_CLK/PBRIDGEB_CLK - 1:1, 2:1
« SXBAR_CLK : HSM_CLK - 1:1, 2:1, 4:1
 FXBAR _CLK : CLKOUT - 1:1, 2:1, 3:1, 4:1, 5:1, 6:1, 7:1, 8:1

NOTE
When changing system clock ratios, the Divider Update Trigger
(MC_CGM_DIV_UPD_TRIG) and System Clock Divider
Ratio Change (SYS_DIV_RATIO_CHNG) must be used. This
assures that the system is properly halted by hardware to allow
the clocks to be correctly updated.

MPC5777M Reference Manual , Rev. 4.2, 08/2016
NXP Semiconductors 31




Overview

2.1.10.4 Clock distribution

* The figure Clock Distribution is updated. Changed the BIU Module Clock FlexRay
(2) Protocol Clock connection from PBRIDGEx_CLK to SXBAR_CLK.
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< psi5_s_wd_clk
Ch n [DDSR] .
< psi5_ddsr_clk
: A
psi5_s_ts_clk q—I
PSI5-S psi5_s_clk
BUe—
A
Ch. 0« PSIS PSI5_rx_CLK[0:1,4]
Ch. 1«4 1us_clk [¢—— PSI5_1mS_CLK o sys_clk
i - /
pSISE:ILIj < L} aei_clock (BIU) 7 RAM
l
SXBAR_CLK——| BIU GTM —
psi5_clk |¢
. BIU
Ch. 1 b 1us_clk |¢——— PSI5_1mS_CLK —PX Ext. Modulator Clock sD
PSI5_rx_CLK[2,3] SD_CLK ADC
PSI5 o SDADC H
" Digital I/F (10) )
Module Clock [4—e 5 pBIU
SENT (2) BIU <_T é X
|
Protocol Clock 4# SENT_CLK < O
 — w o
o w _ SAR
Module Clock l€—~— LIN_CLK a o SARCLK ADC
6 & SAR ADC M
LINFlexD (6) a Digital I/F (12) 12
BIU ¢
6 BIU
Module Clock [4¢—# L 4 |
BIU ;—T 2 4_T 2
12¢C (2) IP Bus
riw_data 5 > C'K’Bikdggﬂc ° SXBAR_CLK t: Module Clock
2 BIU
FlexRay (2)
Module Clock 4# DSPI0_CLK
DSPI_[4:6] FRAY_CLK—~—| Protocol Clock
BIU |« 2
_———— 3
FEC Clock Rl
- I\/(I;.):]ule Clock 4—/—5 DSPI1_CLK »| Module Clock Gasket
Dspljgz' BIU - BIU oy oLk X FEC_RXCLK
« X FEC_TXCLK
3 TX_CLK
Module Clock [¢—e | Ethernet
M-CAN BIU |« « X FEC_REF_CLK
TT-CAN W
Protocol Clock [¢— CAN_CLK
L 4 Module Clock
Module Clock [¢—e *
2 - L, LFAST
PITRTI(2)  BIU Dl o e 5 BIU
riw_data pi Clock Sync N v PLL Ref
. ridge < —Pp ererence
RTI [€— RTI_CLK = [« > g RF_REF
=]
Fccu ¥ SRAM
o DMA
' | CRC (2) A SXBAR_CLK » Module Clock
< BIU
A > sluL2 —
filter clk
W2 l¢—e Y [Hsm_oiK
SWT_3 DS MC_ME SYS_CLK—p| +1...6 BIU
IRCOSC T_ PIT/RTI HSM
MC_PCU = .
STM_O —o - <4 +1...64 TRNG
STM_1 «—o MC_RGM |« ctrl
IPS
[sme Jesy o wkey |4 flash memory
Q »
« 8 BIU
C‘)‘ & STCU2 < array
g sscM |« FXBAR_CLK AMU
[a)] P
e BAF < EBI
o v

Figure 2-10. Clock distribution
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2.1.10.5 M_TTCAN/M_CAN clocking

* Added a note in the section M_TTCAN/M_CAN clocking:
e The CAN clock frequency needs to be 8§ MHz minimum in order to wake up
from STOP mode.

2.1.10.6 Progressive clock switching

* Added guideline for PCS register configuration:

e 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 IRC selected as the system clock. This insures that
during the PCS register programming if a SAFE mode or RESET event happens
then there is reliable progressive clock operation.

2.1.11 Clock configuration
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The relationship between input and output frequency is determined by programming the
PLLODV, PLLI1DV, and PLLI1FD registers, and calculated according to the following
equations:

Foo y PLLODV[MFD]
pllo_phi = Tpllo_ref ™ BT GDV[PREDIV] x PLLODV[RFDPHI]

Equation 1. PLLO PHI Output Frequency

P PLLODV[MFD]
plio_phi1 = Tpllo_ref 1 B ODV[PREDIV] x PLLODV[RFDPHN]

Equation 2. PLLO PHI1 OQutput Frequency

PLLIFD[FRCDIV]

l
PLLIDV[MFD] + 2 + 13

fpm_phi - fp]]]_rcfx 2xPLLIDV[RFDPHI]

Equation 3. PLL1 PHI Output Frequency (PLLDIG_PLL1FD[FDEN] = 1b)

, . X( PLLIDV[MFD]
-}{‘p]]] phi fpm ref - \2ZXPLLIDV[RFDPHI]

Equation 4. PLL1 PHI Output Frequency (PLLDIG_PLL1FD[FDEN] = 0b)
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The relationship between the VCO frequency (fVCO) and the output frequency of the
PLLs is determined by the configuration of the PLL1DV, PLL1FD, and PLLODV
registers, according to the following equations:

‘ B y (PLLDDV[MFD] x 2)
fplm vco ~ /plio rer ” \PLLODV[PREDIV],

Equation 5. PLLO VCO Frequency
PLL1FD[FRCDIV]

' R 1
-fnlll_‘l.-’(lﬂ_ fp1l]_1‘ﬂf>< (PLLIDV[MFD] | 212 | g]-)

o+

Equation 6. PLL1 VCO Frequency (PLLDIG_PLL1FD[FDEN] = 1b)

Jom veo™ St rer* PLLIDVIMED]

Equation 7. PLL1 VCO Frequency (PLLDIG_PLL1FD[FDEN] = 0b)

NOTE
foi10_pni1 18 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 the analog PLL blocks to go below the prescribed ranges.

The lock signal and PLLnSR[LOCK] flag are immediately negated if the fields of the
PLLnDYV 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. To prevent an immediate reset, the PLLnCR[LOLRE] bit of the
respective PLLs must be cleared before doing any of the above operations.

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], PLL1IDV[MFD], or the input clocks are
modified.
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2.1.12 Generic clock change properties

Updated the equation in the Generic clock change properties section.

2(.fsrci{16MHzf1DDO}
k=10.5+40.25— y

Equation 1. Equation for k

2.1.13 IRCOSC Control register

» Updated the reset value of IRCOSC Control register from 0x0100_0000 to
0x0000_0000.

Address: Oh base + 0Oh offset = Oh

-
w
@
S
=
fa
i
=
o

Bit a 1 2 a 4 5 i}

Reserved

Reset 0 0 0 0 0 0 0 [} 0 [} [} [} [} [} [} [}

-
o
[
=1
[
[
(5]
ra
w
5]
i
[
o
5]
@
ra
-~
5]
@
ra
©
w
=]
w
=t

Bit 16 17 13

Reserved

Reserved

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

Figure 2-11. IRCOSC Control register

2.1.14 Embedded Flash Memory (c55fmc)
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2.1.14.1 Program suspend/resume

» Updated the existing note:
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.

2.1.14.2 Array integrity self check

* Added a new paragraph to the section - 'Array integrity processing requires the flash
memory controller's PFLASH_PFCR1[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.'

2.1.14.3 C55FMC Memory map and register definition

* Reset value of the Alternate Module Configuration Register was changed to
0000_0600h, and the footnote was removed from the register description and
diagram.
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Address: Oh base + 4h offset = 4h

Bit 0 1 2 3 4 5

Reset 0 0 0 0 0 0 0 [} 0 0 [} 0 0 [} 0 0

Bit 16 17 18 19 20 21 22 23 24 25 28 - 28 29 30 N
o] ™ -
L
A 0 21z |9 0
e |8 |
= | & & | =
= | 5 |ERsal O | 2
Q 7] @
o o w w

Reset 0 0 0 0 0 1 1 Q 0 0 Q 0 0 Q 0 0

Figure 2-12. Alternate Module Configuration register
* In the Over-Program-Protection 0O register, replaced the footnote in the register
diagram with footnotes stating that the reset value of each field (LOWOPP and

MIDOPP) varies among devices..

Address: Oh base + 80h offset = 80h

Bt o 1 2 3 4 5 & 7 & 9 10 11 12 13 14 15|16 17 18 19 20 21 22 23 24 25 26 27 28 20 30 3

R| O LOWOPP MIDOPP

Resst 0 O O 0~ 0" 0" 0" 0" Q0" 0" 0" 0" 0" 0" Q" O"|0" O O 0" 0" 0" 0" 0" 0" 0" 0" 0" O O" O O

* Notes:
= MIDOPP field: The resset value of the MIDOPP field is set at the factory and varies among devices. See the chip-specific

C55FMC information for details.
* LOWORPP field: The reset value of the LOWOPP field is set at the factory and varies among devices. See the chip-specific

C55FMC information for details.

Figure 2-13. Over-Program Protection 0 register
* In the Over-Program-Protection 1 register, replaced the footnote in the register
diagram with a footnote stating that the reset value of the HIGHOPP field varies

among devices.
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Address: 0h base + 84h offset = 84h

Bt o 1 2 3 4 5 & 7 8 @ 10 11 12 13 14 15(16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 J

R 0 HIGHOPP

Resst 0 0 0O O O O O O O OOOUO®©O OO OO OO OO0OOCO0OCOCO0OO0O0NCO0Oo0O Qo 0

* Notes:

* HIGHORPP field: The reset value of the HIGHOPP field is set at the factory and varies among devices. See the chip-specific
C55FMC information for details.

Figure 2-14. Over-Program Protection 1 register
* In the Over-Program-Protection 2 register, replaced the footnote in the register
diagram with a footnote stating that the reset value of the A2560PP field varies
among devices.

Address: Oh base + 88h offset = 88h

Bt o 1 2 3 4 5 6 7 & 8 10 11 12 13 14 15|1S i7 18 19 20 21 22 23 24 25 26 27 28 20 30 M

R A256KOPP

Resat 0* 0* 0* 0* 0* 0 0" 0* O* 0" O0* O* 0" O° Q0" O*|O* O 0" O* 0" O* 0O O O 0" 0" 0" 0" 0" Q0" O"

* Notes:
* A256KOPP field: The reset value of the A256KOPP field is set at the factory and varies among devices. See the chip-
specific C55FMC information for details.

Figure 2-15. Over-Program Protection 2 register
* In the Over-Program-Protection 3 register, replaced the footnote in the register
diagram with a footnote stating that the reset value of the A256KOPP field varies
among devices.

Addrass: Oh base + BCh offset = 8Ch

Be 0o 1 2 3 4 5 6 ¥ 8 9 10 11 12 13 14 15|16 17 18 18 20 21 22 23 24 25 26 27 28 28 30 3

R [v] Az56KOPP

Resst 0 O 0 0O O O O O O 0O O O O O O OfO*0Q* 0" 0"0" 0" 0" C" Q" 0" 0" 0" 0" 0" 0" O

* Notes:
+ A256KOPP field: The reset value of the A256KOPP field is set at the factory and varies among devices. See the chip-
specific C55FMC information for details.

Figure 2-16. Over-Program Protection 3 register

2.1.15 External Bus Interface

* Removed the references to EBI_MCR[SIZE] from the following tables:
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Table 2-16. Write/Byte Enable Signals Function

Address 32-Bit Port Size 16-Bit Port Size'
Transfer
Siz A30 A31 EO/BEO | WE1/BE1 | WE2 /BE2 | WE3 /BE3 WEO E1/BE WE2 WE3
e /BEO i /BE2 /BE3
Byte 0 0 X X
0 1 X X
1 0 X X
1 1 X X
16-bit 0 0 X X X X
1 0 X X X X
32-bit 0 0 X X X X X1 X1
Burst 0 0 X X X X X X

1.

Also applies when DBM=1 for 16-bit data bus mode.

Table 2-17. Data Bus Requirements for Read Cycles

Address 32-Bit Port Size 16-Bit Port Size'
Transfer Size
A30 A31 D0:D7 D8:D15 D16:D23 | D24:D31 D0:D72 D8:D15°
Byte 0 0 OPO - - OPO -
0 1 - OPA1 - - OP1
1 0 - - OP2 - OoP2 -
1 1 - - OP3 - OP3
16-bit 0 0 OPO OP1 - OPO OP1
1 0 - - OP2 OP3 oP2 OP3
32-bit 0 0 OPO OPA1 OP2 OP3 OPO/OP24 OP1/0OP3

1. Also applies when DBM=1 for 16-bit data bus mode.
2. For address/data muxed transfers, DATA[16:23] are used externally, not DATA[0:7].

3. For address/data muxed transfers, DATA[24:31] are used externally, not DATA[8:15].
4. This case consists of two 16-bit external transactions, the first writing OP0 and OP1, and the second writing OP2 and

OP3.

Table 2-18. Data Bus Contents for Write Cycles

Address 32-Bit Port Size 16-Bit Port Size!
Transfer Size
A30 A31 D0:D7 D8:D15 | D16:D23 | D24:D31 D0:D72 D8:D153
Byte 0 0 OPO - - - OPO -
0 1 - OP1 - - - OP1
1 0 - - oP2 - oP2 -
1 1 - - - OP3 - OP3
16-bit 0 0 OPO OP1 - - OPO OP1
1 0 - - OoP2 OP3 OoP2 OP3
32-bit 0 0 OPO OP1 OoP2 OP3 OPO/OP24 OP1/0OP3
1. Also applies when DBM=1 for 16-bit data bus mode.
2. For address/data muxed transfers, DATA[16:23] are used externally, not DATA[0:7].
3. For address/data muxed transfers, DATA[24:31] are used externally, not DATA[8:15].
MPC5777M Reference Manual , Rev. 4.2, 08/2016
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4. This case consists of two 16-bit external transactions, the first writing OP0 and OP1, and the second writing OP2 and
OPa3.

2.1.16 Analog-to-Digital Converters (ADC) configuration

2.1.16.1 SAR ADC integration diagram

e Updated the figure SAR ADC integration diagram.
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2.1.16.2 Self Test features

Figure 2-17. SAR ADC integration diagram
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e The sampling time of SARADC_B was changed from 2.2 ms to 2.5 ps.
» Extended the sampling time of SARADC_B to 2.5 us due to long settling time
induced by the high impedance of the source (20 k().

2.1.16.3 SARADC register description

e Changed the field name from SARADCx_ICWSELR?7 to the following:
« SARADC8_ICWSELRS
« SARADC9_ICWSELR9
« SARADCI10_ICWSELR10

2.1.17 FIFO Control register

* Added FRST and FOWEN fields at 15 and 28 bit field in FIFO Control Register.
Address: Oh base + 18h offset = 18h

Bit 0 1 2 a 4 ] <] 7 | -] a 10 11 12 12 14 15

Reset 0O 0 0 0 o 0 0 ] 0 0 a 0 ] o a 0

Bit 16 17 12 19 20 21 22 23 | 24 25 28 a7 28 29 30 bl
R 1] ] FSIZE
FTHLD
w
Ressat 0 0 0 0 0 0 0 4]
Field Description

FRST FIFO Flush Reset

This is functional soft reset to flush the current FIFO content and initialize the internal FIFO
pointers. This is W1S(write one shot) bit which can be written as ‘1’ but always read as ‘0’. Use
this option only after disabling the ADC i.e. MCR[EN]="0’.

Table continues on the next page...
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Field Description

0 No effect.

1 Generate a single cycle reset event to flush the FIFO.

FOWEN FIFO Over Write Enable

When set the built-in FIFO structure allows the overwritting of new converted data over older
converted data after the FIFO has number of entries equal to the FSIZE. In this case overrun
will not be seen.

0 Data FIFO OW option disabled.

1 Data FIFO OW option enabled.

2.1.18 Test Channel Data register

* Added a note 'This register should be accessed 32-bit R/W', in the description of the
Test Channel Data register (SARADC_TCDRn).

2.1.19 CAN subsytem

2.1.19.1 CAN Subsystem

* CAN FD support is removed throughout the document. See attached CAN Subsystem
pdf for details.

2.1.19.2 M_CAN_RXFOC[FO0S]

* The width of field M_CAN_RXFOC[FO0S] is increased to 7. This field now ranges
from bit 9 to bit 15.

2.1.19.3 DRXE

¢ Added bit field values in the DRXE field.

| DRXE | Message stored to Dedicated Rx Buffer Interrupt Enable

MPC5777M Reference Manual , Rev. 4.2, 08/2016
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1 Interrupt enabled

‘ 0 Interrupt disabled

2.1.20 CTS mode support

The LFAST module supports flow control methods. CTS (Clear to send) is a protocol
defined method to ensure no loss of frame, due to Rx FIFO unavailability. The optimal
use of bandwidth of LFAST, without losing frames, is ensured by the proper
programming of Rx FIFO Lower threshold (RFCR[RCTSMN]) and Higher threshold
(RFCR[RCTSMX]). The CTS is supported by both the LFAST Master and Slave.

CTS Transmission:
The LFAST device sends CTS information with each frame to the peer LFAST device.

If the CTS mode is enabled by writing MCR[CTSEN] = 1, then:

e Send the CTS bit as 0 in the LFAST frame (bit[0] of the Header field) whenever the
Rx FIFO reaches the higher threshold defined by the bitfield RFCR[RCTSMX]. This
indicates that the LFAST device does not want the peer device to send data. The CTS
bit of all frames are sent 0 until the Rx FIFO pointer reaches the lower threshold, as
described below.

* Send the CTS bit as 1 in the LFAST frame (bit[0] of the Header field) whenever the
Rx FIFO reaches the Lower threshold defined by the bitfield RFCR[RCTSMN]. This
indicates that the LFAST device is ready to receive data from the peer device. The
CTS bit of all frames are sent 1 until the Rx FIFO pointer reaches the Higher
threshold, as described above.

* The CTS bit can be sent through any type of frame (data, unsolicited or ICLC).
When there are no frames available in the LFAST to send to the peer device, a CTS
frame is sent. In this frame, bit[4-1] of the Header field are sent as 0011b and 8-bit
payload of 0.

If the CTS mode is not enabled (for example, bit MCR[CTSEN] = 0) then:
e All the frames sent will have the CTS bit as 1 in the LFAST frame (bit[0] of the
Header field)RCTSMN.

2.1.21 LINFlexD
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* In the LIN Status Register, the bit field value description of the LIN field for 0001
Init mode changed to 'LINFlexD is in Initialization mode'.
* In the LIN Control Register2 IOPE field description, changed the 'If generic slave...'
sentence to 'If generic slave = 0, then this bit will always read a 0, and cannot be
programmed'.

2.1.22 Reset Event Select register

» Updated the register description by adding the sentence, 'When the Temperature
Sensor is set to cause Functional Resets, the device will not exit from reset until the
temperature has returned to a level that is not detected as an event. Destructive resets
from the Temperature Sensor are not affected in the end.

2.1.23 Module Configuration register

* The TCK divide values for TCKSEL field were updated to:
* 000 TCK is system clock /2
e 001 TCK 1is system clock /4
* 010 TCK is system clock /6

011 TCK is system clock /8

100 TCK is system clock /10

101 TCK is system clock /12

110 TCK is system clock /14

111 TCK is system clock /16

2.1.24 LVDS Fast Asynchronous Serial Transmission (LFAST) -
High Speed debug

2.1.24.1 LVLPEN

» Updated the field description of the LVLPEN field in the LFAST LVDS Control
register by adding the following sentence:
 The internal loopback feature is not intended for board level functionality, so this
feature should not be implemented.
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2.1.24.2 Digrf changed to LFAST

 All the instances of digrf in the Reference Manual and Emulation and Debug Device
Reference Manual have been changed to LFAST.
* pp_digrf_lvds_lpbk_en changed to pp_lfast_lvds_Ipbk_en.
 digrf_sysclk_en and digrf_sysclk changed to Ifast_sysclk_en and Ifast_sysclk in
Figure 76-1 LFAST block diagram and Figure 76-2 LFAST block diagram.

2.1.25 Self-Test Control Unit (STCU2)

2.1.25.1 STCU2

NXP has validated and therefore supports only particular STCU?2 built-in self-test (BIST)
sequences for this chip. For descriptions of the supported BIST sequences for this chip,
see the application note titled Using the Built-in Self-Test (BIST) on the MPC5777M
(document AN5131).

2.1.25.2 Register write-access watchdog timer

As explained in the STCU2_SKC register description:

* A key mechanism protects STCU?2 registers during the self-test configuration phase
(both online/offline) by preventing any unwanted access.

* A hardware watchdog timer locks register-write access after a number of STCU2
clock cycles. To refresh the hardware watchdog timer before it times out, write only
security key 2 to STCU2_SKC.

AUTOLOCK_VALUE is the number of STCU2 clock cycles after which the hardware
watchdog timer locks register-write access. See the chip-specific STCU2 information for
the value of AUTOLOCK_VALUE.

Note: For write completion, each DCF record requires a number of STCU2 clock cycles
equal to DCF_COMPLETION. The maximum number of DCF records that can be
executed before the watchdog timer must be refreshed is AUTOLOCK_VALUE divided
by DCF_COMPLETION. See the chip-specific STCU2 information for the value of
DCF_COMPLETION.
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The hardware watchdog timer is particularly useful in case STCU2_CFG[WRP] is 0
during the software self-test configuration. In this case, the software application might
enable write access to the STCU?2 registers.

2.1.25.3 AUTOLOCK_VALUE for register write access and
DCF_COMPLETION value for DCF write completion

Register write-access watchdog timer refers to two clock-cycle values related to the
STCU2's write-access watchdog. The following table provides these values on this chip.

Clock-cycle value Number of STCU2 clock cycles
AUTOLOCK_VALUE 1024
DCF_COMPLETION 16

2.1.26 FCCU

* Removed the following note from the FCCU_RFS_CFGn and FCCU_NMI_ENn
registers:
* 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.
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3.1 Overview

The updates for MPC5777M RM Rev 4 is described in detail below.

3.2 UTest flash memory map
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In the UTest flash memory map starting at address 0x00400308, the updated “Reserved”

row at starting address 0x00400308 now looks like this:

Allocated
Start address End address size Description Comments
[bytes]
0x00400308 Ox00400347 64 Reserved Space for 8 DCF records used to

load the HSM 'ROM' keys.

Mote: When device is in CUST_DEL

{ar later) life cycle and prefetching is
enahled in the platform flash controller
(PFLASH_CS5FM), it reads the Reserved
locations (0x0400308-0x0400347) and
retums dummy DCF records. However,
accessas to these locations may result in
anomalous operation. Reading the
Reserved locations can result in a false
ECC event, specifically either a false
single-bit correction or a false multi-bit
error detection. Reading the Reserved
locations can also interfere with an
unrelated, but coincident, loading of the
PFLASH_CS5FM prefetch buffers. As a
result, a subsequent request to flash may
result in a false ECC event, specifically
either a false single-bit correction or a
false multi-bit error detection.

Mote: Program MPU to prevent accesses
to 0x0400308 - 0x0400347. Avoid
accessing the Reserved locations in

the flash UTEST region (0x0400308 -
0x0400347). Prior to making access to
this region, disable flash buffer

prefetches.
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Chapter 1
Preface

1.1 Overview

The primary objective of this document is to define the functionality of the MPC5777M
microcontroller for use by software and hardware developers. The MPC5777M 1is built on
Power Architecture ® technology and integrates technologies that are important for
today's and tomorrow's automotive applications. MPC5777M applications include
automotive powertrain controller and chassis control for eight cylinder gasoline and
diesel engines, transmission control, steering and braking, as well as high end hybrid,
electric power steering, chassis, and safety applications that require a high safety integrity
level.

The information in this book is subject to change without notice, as described in the
disclaimers on the title page. As with any technical documentation, it is the reader's
responsibility to be sure he or she is using the most recent version of the documentation.

To locate any published errata or updates for this document, visit the Freescale/ Web site
at "http://www.freescale.com".

1.2 Audience

This manual is intended for system software and hardware developers and applications
programmers who want to develop products with the MPC5777M device. It is assumed
that the reader understands operating systems, microprocessor system design, basic
principles of software and hardware, and basic details of the Power Architecture.

1.3 Document organization

This document includes chapters that are divided into parts:
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Register conventions

* Part I includes chapters that describe the device as a whole or device-specific
information

e Part II includes chapters that describe the functionality of the individual modules on
the device

* Part IIT includes chapters that describe the functionality of the emulation device.

1.4 Register conventions

The following figure and table provide the register conventions used throughout this
manual.

Always | 1 | Always| O |R/W|BIT| Read-| BIT | Write- Write 1 | BIT | Self-clear| 0
reads 1 reads O bit only bit only bit "5 | to clear [ ,4¢ bit g7

Figure 1-1. Key to register fields

Table 1-1. Register conventions

Convention Description

Depending on its placement in the read or write row, indicates that the bit is not readable or not writable.

FIELDNAME |lIdentifies the field. Its presence in the read or write row indicates that it can be read or written.

Register field types

R Read only. Writing this bit has no effect.

W Write only
R/W Standard read/write bit. Only software can change the bit's value (other than a hardware reset).
rwm A read/write bit that may be modified by a hardware in some fashion other than by a reset.
wic Write one to clear. A status bit that can be read, and is cleared by writing a one.
slfclr Self-clearing bit. Writing a one has some effect on the module, but it always reads as zero.

Reset values
0 Resets to zero

Resets to one

— Undefined at reset

u Unaffected by reset

[signal_name] |Reset value is determined by polarity of indicated signal.

1.5 Acronyms and abbreviations

The following table lists some acronyms and abbreviations used in this document.
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Table 1-2. Acronyms and abbreviations

Chapter 1 Preface

Term Meaning
ATX Analog Test Module
AUTOSAR® |Automotive Open System Architecture
BAF Boot Assist Flash
CAN Controller Area Network
CGM Clock Generation Module
CMU Clock Monitoring Unit
CRC Cyclic Redundancy Check
DMA Direct Memory Access
DMAMUX Direct Memory Access Controller Multiplexer
DSPI Deserial Serial Peripheral interface
DTS Development Tool Semaphore
FCCU Fault Collection and Control Unit
FEC Fast Ethernet controller
FLEXRAY Automotive network communications protocol
GPIO General-purpose 1/0
GTM Generic Timer module
IEEE Institute for Electrical and Electronics Engineers
Inc Inter-Integrated Circuit (12C)
IMA Indirect Memory Access
INTC Interrupt Controller
JDC JTAG Data Communication
JEDEC Joint Electron Device Engineering Council
JTAG Joint Test Action Group
LFAST LVDS Fast Asynchronous Serial Transmission
LINFlexD Local Interconnect Network controller
ME Mode Entry Module (MC_ME)
MEMU Memory Error Management Unit
Mux Multiplex
0SC Oscillator
PASS Password and Device Security Module
PCM Platform Configuration Module
PCU Power Control Unit
PFLASH Flash controller
PIT Periodic Interrupt Timer
PMC Power Management Controller
PRAM RAM controller
PSI5 Peripheral Sensor Interface
RCOSC RC Oscillator
RGM Reset Generation Module

Table continues on the next page...
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Reference documents

Table 1-2. Acronyms and abbreviations (continued)

Term Meaning
RTL Register transfer language
Rx Receive
SD ADC Sigma Delta Analog to Digital Converter
SAG Safety Application Guide
SAR ADC Successive Approximation Register Analog to Digital Converter
SEMA4 Semaphore
SENT Single Edge Nibble Transmission
SIPI System Interprocessor Interface
SIUL System Integration Unit Lite
SMPU System Memory Protection Unit
SoC System on Chip
SSCM System Status and Configuration Module
STCU Self Test Control Unit
ST™M System Timer module
SWT Software Watchdog Timer
TBD To be defined
TSENS Temperature Sensor
TTCAN Time Triggered CAN
Tx Transmit
UART Universal asynchronous/synchronous receiver transmitter
UF Unrecoverable Fault
WKPU Wakeup Unit
XBAR Crossbar

1.6 Reference documents

In addition to this reference manual, the following documents provide additional
information on the operation of the MPC5777M:

e IEEE-ISTO 5001-2003 Standard for a Global Embedded Processor Interface (Nexus)

* IEEE 1149.1-2001 standard - IEEE Standard Test Access Port and Boundary-Scan
Architecture

* Power Architecture Book E V1.0 (http://www.freescale.com/files/32bit/doc/
user_guide/BOOK_EUM.pdf)
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Chapter 2
Introduction

2.1 MPC5777M microcontroller

The MPC5777M microcontroller is a member of a family of devices superseding the
MPC5600 family. The MPC5777M builds on the legacy of the MPC5600 family, while
introducing new features coupled with higher throughput to provide a substantial
reduction in cost per feature as well as significant improvements in power and
performance (MIPS per mW). There are five processor cores on the MPC5777M device.

Table 2-1. Processor cores

Computational Shell

Core0 Main Core_0 €200z710

Corel Main Core_1 €200z710

Checker Core0 Checker Core_0s 2002709
1/0 Processor

Core2 Peripheral Core_2 €200z425

Hardware Security Module
€200z0h Core

2.1.1 Target applications

This device is targeted at automotive powertrain controller and chassis control
applications for gasoline and diesel engines, transmission control, steering and braking
applications, as well as high-end hybrid and advanced combustion systems.

Many of these applications are considered to be functionally safe and are designed to
achieve [S0O26262 ASIL-D compliance. For this reason safety measures have been added
that are further described in Functional Safety chapter as well as the Safety Manual.
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2.1.2 Overall architecture

The architecture is split into two distinct regions, as shown in - : the computational shell
and the I/O subsystem. The computational shell consists of three CPUs (two in lock-step
for safety), fast local memories inside the CPUs, and fast system memory. All
components of the computational shell are connected through a fast crossbar switch
(XBAR_0).

The I/0 subsystems consists of an I/O processor (I0OP), DMA, Hardware Security
Module (HSM), and all the other peripherals connected through a slow crossbar switch
(XBAR_1).

The computational shell is optimized for performance and the I/O subsystem is optimized
for low power.

The two crossbars (XBAR_0 and XBAR_1) are connected by a pair of cross-connected
master - slave ports. The result of this is that all crossbar masters on both crossbars, can
directly access all crossbar slaves on both crossbars. From a software perspective, every
bus masters (all CPUs, DMA, SIPI, Ethernet, FlexRay, HSM) sees every memory and
peripheral (all RAMs, flash, and peripherals) in a consistent flat memory map.

2.1.3 Core features

The MPCS5777M includes four user programmable CPU cores and one safety core. The
main computational shell consists of dual e200z7 CPUs operating at up to 300 MHz with
a third, identical CPU running as a safety checker core in delayed lockstep mode with one
of the dual z7 cores. The I/O subsystem includes a CPU targeted at managing the
peripherals. The I/O subsystem core is an €200z4 CPU running at up to 200 MHz and
including enhancements to implement Digital Signal Processing (DSP) algorithms. The
fifth programmable CPU is an €200z0 running at up to 100 MHz and embedded in the
HSM. All CPUs are compatible with the Power Architecture® VLE instruction set,
which supports code size reduction. The Power Architecture has enhancements that
improve the architecture's fit in embedded applications.

2.1.4 1/0O Processor

The I/0 Processor (IOP), also referred to as Peripheral Core_2, is one of five processor
cores on the MPC5777M device as shown in -. In general, the intended use of the IOP is
to initially configure the machine and then control various peripheral elements of the
device. However, the IOP is not limited to any particular duty.
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Chapter 2 Introduction
The data bus structure of the IOP, that consists of a 32-bit address bus and a 32-bit data
bus, is connected to the slow crossbar switch, which operates at 100 MHz. The
instruction bus structure of the IOP, which consists of a 32-bit address bus and a 32-bit
data bus, is connected to the fast crossbar switch, which operates at 200 MHz. The
address bus structure and the data bus structure of Main Core_0 and Main Core_1 are
also connected to the fast crossbar switch. The data bus structure of the IOP is connected
to the slow crossbar switch, which operates at 100 MHz. Thus, data fetches run at only
one-half the speed of instruction fetches.

It is possible to fetch data from memory elements connected to the fast crossbar switch
and it is also possible to fetch instructions from memory elements connected to the slow
crossbar switch. In both cases, the instruction and data paths would have to go through
both the slow and fast crossbar switches and would be relatively slow. When the IOP first
starts, it will start executing from memory elements on the fast crossbar switch. However,
good programming techniques will cause the IOP to fill its internal instruction cache so
that accesses through the fast crossbar switch occur less often.

The 1/0 Processor is automatically started during the boot-up sequence after the release
of reset. This process is fully described in Reset and Boot chapter. During the boot
sequence the System Status and Configuration Module (SSCM) reads and interprets a set
of device configuration records located in the TEST flash area. One of these records is
the start address of the code where the IOP will begin program execution. This vector
will always point to a location in the Boot Assist Flash (BAF). Once the SSCM finds and
interprets this particular device configuration record, it will write the start address for the
IOP to the appropriate location in the Mode Entry Module (MC_ME). When the internal
reset signal is released, the MC_ME transfers the IOP start address to the IOP and code
execution begins at that address.

The code for the Boot Assist Flash, the TEST Device Configuration records and some of
the UTEST Device Configuration records are written by the device manufacturer and are
programmed into the device during production testing. All MPC5777M devices are
shipped with startup code programmed into the BAF. Also, the MPC5777M is configured
such that code execution by the IOP must begin with a start address located in the BAF.

If there is no user application code for the IOP to execute, the IOP, executing pre-
programmed code in the BAF, will attempt to download user application code through
the LINFlexD port using a specific data transfer protocol. Serial download can also be
initiated from the CAN. This downloaded code is installed into program memory and
code execution will begin at the start address embedded in the downloaded code.

As previously stated, the IOP's data bus structure is connected to the slow crossbar
switch, which provides access to many of the peripheral devices on the device. The
instruction bus of the IOP is connected to the fast crossbar switch, which gives the IOP
access to the BAF, as well as all of the other memory elements. When the IOP begins
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code execution, a considerable amount of traffic through the fast crossbar switch will be
required. The IOP has both internal instruction cache and internal data cache. Once the
IOP gets started and the internal instruction cache begins to fill, significantly less traffic
will be required by the IOP through the fast crossbar switch. Accesses to the peripheral
elements on the slow crossbar switch is transparent to activity occurring on the fast
crossbar switch.

The IOP is placed in the MPC5777M architecture in such a way that enables it to access
many of the peripheral elements without affecting the processing speed of Main Core_0
and Main Core_1. On the MPC5777M device, there are several analog-to-digital
channels taking data that must be analyzed for various spectral components.

The IOP has an integrated DSP processor that has special hardware to execute multiply
and accumulate operations. Because the DSP unit functions as a coprocessor integrated
into the €200z425 core, data fetched by the z425 core can be evaluated with much greater
speed than if the data had to reside in a memory element outside the z425 core.

One intended purpose for the IOP is to manage a system of analog-to-digital converters
and fetch the digital data that is generated. The integrated DSP unit uses a signal
processing algorithm to digest the incoming data. The results of this signal processing
algorithm are used in other engine control algorithms. Using the IOP to manage the
analog-to-digital converters and do the initial signal processing of the data allows Main
Core_0 and Main Core_1 to focus on other compute intensive applications instead of
managing relatively slow peripheral elements.

Once the IOP has performed its initialization duties (as determined by pre-loaded
instruction code in the BAF) and downloaded any needed applications code, the IOP can
essentially be programmed to perform any duty or access any memory element. When
executing instructions from its internal instruction cache and fetching data from
peripherals connected to the slow crossbar switch, the IOP operates autonomously from
Main Core_0 and Main Core_1.

2.1.5 Memory hierarchy

The MPC5777M computational shell has three levels of memory hierarchy. At the top
level is a 16 KB instruction cache and a 4 KB data cache; 16 KB local instruction RAM;
64 KB local data RAM. The local RAM arrays are embedded into the CPU's pipeline to
provide the fastest possible access time. The second level of memory is system RAM and
flash memory. These are connected by a 200 MHz, 64-bit wide crossbar. The third level
of memory system is the I/O subsystem. All of the I/O peripherals are connected together
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by a 100 MHz, 64-bit wide crossbar switch, while peripherals are connected at either 100
or 50 MHz, depending on their need. The reduced speed for the peripherals helps to
reduce power.

2.2 Features summary
On-chip modules within MPC5777M include the following features:

* Three main CPUs, dual issue, 32-bit CPU core complexes (€200z7), one of which is
a dedicated lockstep core.

* Power Architecture embedded specification compliance

* Instruction set enhancement allowing variable length encoding (VLE), encoding
a mix of 16-bit and 32-bit instructions, for code size footprint reduction

* Single-precision floating point operations
* 16 KB Local instruction RAM and 64 KB local data RAM
* 16 KB I-Cache and 4 KB D-Cache
* [/O Processor, dual issue, 32-bit CPU core complexes (€200z4), with
* Power Architecture embedded specification compliance

* Instruction set enhancement allowing variable length encoding (VLE), encoding
a mix of 16-bit and 32-bit instructions, for code size footprint reduction

* Single-precision floating point operations

 Lightweight Signal Processing Auxiliary Processing Unit (LSP APU) instruction
support for digital signal processing (DSP)

* 16 KB Local instruction RAM and 64 KB local data RAM
e 8 KB I-Cache
* 8640 KB on-chip flash

» Supports read during program and erase operations, and multiple blocks
allowing EEPROM emulation

* 404 KB on-chip general-purpose SRAM including 64 KB standby RAM (+ 192 KB
data RAM included in the CPUs). Of this 404 KB, 64 KB can be powered by a
separate supply so the contents of this portion can be preserved when the main MCU
i1s powered down.
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e Multichannel direct memory access controllers (eDMA): 2 x 64 channels per eEDMA
(128 channels total)

* Triple Interrupt controller (INTC)

* Dual phase-locked loops with stable clock domain for peripherals and FM
modulation domain for computational shell

 Dual crossbar switch architecture for concurrent access to peripherals, flash, or RAM
from multiple bus masters with end-to-end ECC

* Hardware Security Module (HSM) to provide robust integrity checking of flash
memory

e System Integration Unit Lite (SIUL)

* Boot Assist Module (BAM) supports factory programming using serial bootload
through '"UART Serial Boot Mode Protocol'. Physical interface (PHY) can be:

e« UART/LIN
« CAN
* FlexRay
 GTM104 — generic timer module
* Enhanced analog-to-digital converter system with
» Twelve separate 12-bit SAR analog converters
* Ten separate 16-bit Sigma-Delta analog converters
* Eight deserial serial peripheral interface (DSPI) modules
* Two Peripheral Sensor Interface (PSIS5) controllers
e Three LIN and three UART communication interface (LINFlexD) modules (6 total)
e [.INFlexD O is a Master/Slave

e LINFlexD_1, LINFlexD_2, LINFlexD 14, LINFlexD_15, and LINFlexD_16 are
Masters

* Four modular controller area network (MCAN) modules and one time-triggered
controller area network (M-TTCAN)

e External Bus Interface (EBI)

* Dual routing of accesses to EBI
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» Access path determined by access address
* Access path downstream of PFLASH controller

» Allows EBI accesses to share buffer and prefetch capabilities of internal
flash

* Allows internal flash accesses to be remapped to memories connected to EBI
» Access path via dedicated AXBS slave port
 Avoids contention with other memory accesses

* Two Dual-channel FlexRay controllers

* Nexus development interface (NDI) per IEEE-ISTO 5001-2003 standard, with some
support for 2010 standard

* Device and board test support per Joint Test Action Group (JTAG) (IEEE 1149.1)

* Self-test capability

2.3 Feature list

The following table lists a summary of major features for the MPC5777M device. The
feature column represents a combination of module names and capabilities of certain
modules. A detailed description of the functionality provided by each on-chip module is
given later in this document.

Table 2-2. Features List

Feature Description
MPC5700 family

55 nm process

Main Cores
Main Core e200z7

Number of Main Cores

2

Number of checker cores

1

Local RAM (per main core)

16 KB Instruction

64 KB Data
Single Precision Floating Point Yes
