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3.2.73 VDD_HDVICP_OPP_166 Register (offset = 7ACh) [reset = ON] ....cviiiieiiiiiiiiiiiiiriiieeeanaas 681
3.2.74 VDD_CORE_OPP_050 Register (offset = 7B8h) [reset = Oh] ......evviiiiiiiiiieneiiiiiiiineainnes 682
3.2.75 VDD_CORE_OPP_100 Register (offset = 7BCh) [reset = On].....cveviieiiiiiiniiiiiiiininenans 683
3.2.76 VDD_CORE_OPP_120 Register (offset = 7COh) [reset = Oh].....cceviiiiiiiiiiiiiiii e anaas 684
3.2.77 VDD_CORE_OPP_166 Register (offset = 7C4h) [reset = On]....cccvviiiiiiiiiiiiiiiiiiniiieinnns 685
3.2.78 BB_SCALE Register (offset = 7DO) [reset = Oh] ...eviuiiiieiiiiiiiiii e 686
3.2.79 USB_VID_PID Register (offset = 7F4h) [reset = ON]....cuvieiriiiiiiiiiiiiiisinin s 687
3.2.80 PCIE_VID_PID Register (offset = 7F8h) [reset = ON] ...vuuueeiiiiieiiiiineiiies i sinnnessannns 688
3.2.81 PINCTRL Register (offset = 800h) [reset = 40000h] .. .uevuuriiueerineiiiriniiriie i 689
3.2.82 CQDETECT_STATUS Register (offset = EOO) [reset = Oh] ...uueeeiiiiiiiiiiii i iiineeanneas 690
3.2.83 DDRO_IO_CTRL Register (offset = E04h) [reset = 2131313N] ...uureiiiineririiinnriinieeiininnesinanes 691
3.2.84 DDR1_IO_CTRL Register (offset = EO8h) [reset = 2131313N] ..ciiueirieriiniirinriinerineiiieeninnians 692
3.2.85 DDR_VTP_CTRL_O Register (offset = EOCh) [FeSet = 7h]...civeieiiiiiiiiiiiiie i rrieeeennans 693
3.2.86 DDR_VTP_CTRL_1 Register (offset = E10h) [reset = Oh] c.cuviiiueeiiiiieiiiiiiiiineinnnnsinanns 694
3.2.87 VREF_CTRL Register (offset = E14h) [reset = Oh] ..vuviiieiiiiiiiiiiiiiinie s nneenaes 695
3.2.88 SERDES_REFCLK_CTL Register (offset = E24h) [reset = 3h] ..vvveiiieiiiiiiiiiiniiiinienans 696
3.2.89 Media_Controller_INTMUX_0_3 Register (offset = F54h) [reset = Oh] .....covviieiiiiiiiniiniiinnninns 697
3.2.90 Media_Controller_INTMUX_4_7 Register (offset = F58h) [reset = Oh] .....ccvvvieiiiniiiiiininninnenns 698
3.2.91 Media_Controller_INTMUX_8 11 Register (offset = F5Ch) [reset = 0h] .....ccoviiiiiiiiiiiiinennnss 699
3.2.92 Media_Controller_INTMUX_12_15 Register (offset = F60h) [reset = Oh]......ccevviiiiiiiiiiiinnnnnnns 700
3.2.93 Media_Controller_INTMUX_16_19 Register (offset = F64h) [reset = Oh]......cccvviiiiiiniiiiniiinnnns 701
3.2.94 Media_Controller_INTMUX_20_23 Register (offset = F68h) [reset = Oh]......cccvviiiiiiiiiiiinnnnnnns 702
3.2.95 Media_Controller_INTMUX_24 27 Register (offset = F6Ch) [reset = 0h] ....vvviviiiiiiiiniiiinnnenns 703
3.2.96 Media_Controller_INTMUX_28_31 Register (offset = F70h) [reset = Oh]......cccvviiiiiiiiiniiinnnns 704
3.2.97 Media_Controller_INTMUX_32_35 Register (offset = F74h) [reset = 0h].....cccovviiiiiiiiiiinnnnnes 705
3.2.98 Media_Controller_INTMUX_36_39 Register (offset = F78h) [reset = Oh]......cccvvviiiiiiiiiinnninnns 706
3.2.99 Media_Controller_INTMUX_40_43 Register (offset = F7Ch) [reset = 0h] .....vvviviiiiiniiiininnenns 707
3.2.100 Media_Controller_INTMUX_44_47 Register (offset = F80h) [reset = 0h] .....cccovviiiiiiiiiinnnnnn. 708
3.2.101 Media_Controller_INTMUX_48_51 Register (offset = F84h) [reset = 0h] ......ccevviiiiiiiiiinnnnnnns 709
3.2.102 Media_Controller_INTMUX_52_55 Register (offset = F88h) [reset = Oh] ......ccvvvvviiniiiniinnnns 710
3.2.103 Media_Controller_INTMUX_56 Register (offset = F8Ch) [reset = 0h] .....cviiiiiiiiiiiiiiiineannns 711
3.2.104 EDMA3CC_EVTMUX_0_3 Register (offset = FO0h) [reset = On]....coveriiiiiiniiiiiniiiineinns 712
3.2.105 EDMA3CC_EVTMUX_4_7 Register (offset = FO4h) [reset = Oh]....ccevviniiiiniiiiiiiiiiiiininenans 713
3.2.106 EDMA3CC_EVTMUX_8_ 11 Register (offset = FO8h) [reset = 0h] .....cceviiiiiiiiiiiiiiiiieaaas 714
3.2.107 EDMA3CC_EVTMUX_12_15 Register (offset = FICh) [reset = Oh] ....c.evviviieiiiiiinniinniinnnnnns 715
3.2.108 EDMA3CC_EVTMUX_16_19 Register (offset = FAOh) [reset = Oh].....cvviiiiiiiiiininniiniiineas 716
3.2.109 EDMA3CC_EVTMUX_20 23 Register (offset = FA4h) [reset = Oh].....ccvvviiieiiiiiiiiiiiiieenes 717
3.2.110 EDMA3CC_EVTMUX_24 27 Register (offset = FA8h) [reset = Oh].....ccvvvviiiiiiiiiiniiniiinnninnns 718
3.2.111 EDMA3CC_EVTMUX_28 31 Register (offset = FACh) [reset = Oh] .....ooovviiiiiiiiiiiiniiineenns 719
3.2.112 EDMA3CC_EVTMUX_32_35 Register (offset = FBOh) [reset = Oh].....ccovviiieiiiiiiiiiiiieeannes 720
3.2.113 EDMA3CC_EVTMUX_36_39 Register (offset = FB4h) [reset = Oh]......ccvvviieiiiiiiiiiiiiiinnninnns 721
3.2.114 EDMA3CC_EVTMUX_40_43 Register (offset = FB8h) [reset = Oh].....cvviiiiiiiiiininiiniinenns 722
3.2.115 EDMA3CC_EVTMUX_44 47 Register (offset = FBCh) [reset = 0h] .....ccvviiiieiiiiiiiiiiiieennnns 723
3.2.116 EDMA3CC_EVTMUX_48_51 Register (offset = FCOh) [reset = ON] ...ccevviiiierriiiierinninneeinns 724
3.2.117 EDMA3CC_EVTMUX_52_55 Register (offset = FC4h) [reset = Oh] ....cvvvviiiiiiiiiininnininnens 725
3.2.118 EDMA3CC_EVTMUX_56_59 Register (offset = FC8h) [reset = Oh] ....cevviiiieiiiiiiiiiiiiieeennnns 726
3.2.119 EDMA3CC_EVTMUX_60_63 Register (offset = FCCh) [reset = Oh] .....cvvvviieiiiiiineriniiinnainnns 727
3.2.120 TIMER_EVTCAPT Register (offset = FDO) [reset = Oh] ....cevviieiiiiiiiiiiiiiiiie s 728
3.2.121 GPIO_MUX Register (offset = FD4h) [FeSet = Oh] ..couinueiiiiiiiiiiiiiie i iriie e riiee s e e raanes 729
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3.2.122 ECAP_EVT_CAPT Register (offset = FDCh) [reset = ON] ...cuvviiuiiiiiiiiiiiininieieinieenaas 730
3.2.123 RESET_ISO Register (offset = 1000h) [reset = ON] v.uvvvueiriniiiireiiiiiinsininernaeaaaes 731
3.2.124 HDMI_PHY_CTRL Register (offset = 1300h) [reset = Oh] ....vviieiiiiiiiiiiiiiii i anaes 732
3.2.125 DCAN_RX_CNTRL Register (offset = 1318h) [reset = ON] ....uvivieiiieriiiiiieiiiiieiieenieenans 733
3.2.126 SMAL Register (offset = 131Ch) [reSet = ON]...iueeiiiiii i an e ranes 734
3.2.127 RTC_IDLE Register (offset = 1348h) [reset = ON] ..cvvviueeiiiiieiiiiii i sinresnannes 735
3.2.128 MPU_INTMUX_11_8 Register (offset = 1600h) [reset = Oh] ....ovveeiieiiiieiiiiiiiiiierinnnnns 736
3.2.129 MPU_INTMUX_15 12 Register (offset = 1604h) [reset = Oh].....evviiiieiiiiiiiiii i anaas 737
3.2.130 MPU_INTMUX_19 16 Register (offset = 1608h) [reset = Oh]....c.cvviiiieiiiiiirniiiiiiiieinaas 738
3.2.131 MPU_INTMUX_23_20 Register (offset = 160Ch) [reset = Oh] .....cvvieiiiiiiiniiiiriiinineians 739
3.2.132 MPU_INTMUX_27_24 Register (offset = 1610h) [reset = Oh].....ceviiiiiiiiiieiiiiriiiee s 740
3.2.133 MPU_INTMUX_31_ 28 Register (offset = 1614h) [reset = Oh]....c.evviiiiiiiiiiinniiiiiiiineinans 741
3.2.134 MPU_INTMUX_35_32 Register (offset = 1618h) [reset = Oh].....ccvviuiiiiiiiiniiiiieiiiiieninnnans 742
3.2.135 MPU_INTMUX_39 36 Register (offset = 161Ch) [reset = ON] ....ccviiieiiiiiineiiiineiniineainnnes 743
3.2.136 MPU_INTMUX_43_ 40 Register (offset = 1620h) [reset = Oh]....c.veviiiieiiiiiineiiiiiiiiieiaaas 744
3.2.137 MPU_INTMUX_47_44 Register (offset = 1624h) [reset = Oh]....ccevvieiiiiiiiiiiiiiiiiininnnans 745
3.2.138 MPU_INTMUX_51 48 Register (offset = 1628h) [reset = Oh].....ceviiiiiiiiiiiiiiiniiiee s 746
3.2.139 MPU_INTMUX_55 52 Register (offset = 162Ch) [reset = ON] ....cvvviiueriiiiieriiiiieeiiiinerinins 747
3.2.140 MPU_INTMUX_59_56 Register (offset = 1630h) [reset = Oh].....ccvviuiiiiiiiiiiiiieiiiiininninns 748
3.2.141 MPU_INTMUX_63_60 Register (offset = 1634h) [reset = Oh].....ceviiiieiiiiiiie i eanaas 749
3.2.142 MPU_INTMUX_67_64 Register (offset = 1638h) [reset = Oh]....c.evviiiiiiiiiiiiniiiiiiiiinans 750
3.2.143 MPU_INTMUX_71_68 Register (offset = 163Ch) [reset = Oh] .....cvvieiiiniiiieiiiiiiiininenans 751
3.2.144 MPU_INTMUX_75_ 72 Register (offset = 1640h) [reset = Oh].....ceviiiiiiiiiiiiiiiiiriiieeeanaas 752
3.2.145 MPU_INTMUX_79_76 Register (offset = 1644h) [reset = Oh]....c.evviiiieiiiiiinniniiiniiieinans 753
3.2.146 MPU_INTMUX_83_80 Register (offset = 1648h) [reset = Oh].....ccvviuiiiiiiiiniiniieiiiiierinnians 754
3.2.147 MPU_INTMUX_87_84 Register (offset = 164Ch) [reset = ON] .....cvviiieiiiiiieiiiinerninenannes 755
3.2.148 MPU_INTMUX_91 88 Register (offset = 1650h) [reset = Oh]....c.evviiiiiiiiiineiiiiiiiineinns 756
3.2.149 MPU_INTMUX_95_92 Register (offset = 1654h) [reset = Oh].....ccvvieiiiiiiiiiiiiieiiiiiininninns 757
3.2.150 MPU_INTMUX_99 96 Register (offset = 1658h) [reset = Oh].....ceviiiieiiiiiiiiiiiciieeanaas 758
3.2.151 MPU_INTMUX_103_100 Register (offset = 165Ch) [reset = ON] ....ocvveeiiiiieiriiiiiniiiiinnns 759
3.2.152 MPU_INTMUX_107_104 Register (offset = 1660h) [reset = Oh].......ccvvvrriiiiiiininiiniinnen, 760
3.2.153 MPU_INTMUX_111 108 Register (offset = 1664h) [reset = Oh]......coveeiiiiiiriiiiineiiiineaanns 761
3.2.154 MPU_INTMUX_115 112 Register (offset = 1668h) [reset = Oh]......vvveriiiierririinnniniineninnns 762
3.2.155 MPU_INTMUX_119 116 Register (offset = 166Ch) [reset = Oh] ....ovuvviiiiiniiiiiniiiiieninninns 763
3.2.156 MPU_INTMUX_123 120 Register (offset = 1670h) [reset = Oh].....ccviiiiiiiieriiiiineinnieeannns 764
3.2.157 MPU_INTMUX_127_124 Register (offset = 1674h) [reset = Oh]....covvieriiiiieriiiiininiineainns 765
3.2.158 INITIATOR_PRIO_O Register (offset = 16CO0h) [reset = Oh]....cvveeiiieirieriiiiniiiiiaeeaes 766
3.2.159 INITIATOR_PRIO_1 Register (offset = 16C4h) [reset = Oh]......eeiiiiiiiiiiiii i i eeaes 767
3.2.160 INITIATOR_PRIO_2 Register (offset = 16C8h) [reset = Oh].....c.ceviviiieiiiiiineiiiiiinnnans 768
3.2.161 INITIATOR_PRIO_3 Register (offset = 16CCh) [reset = Oh] ....vvueivieiiiiiiiiiiiiinieeeans 769
3.2.162 INITIATOR_PRIO_4 Register (offset = 16D0h) [reset = Oh].....c.eeiiiiiiiiiiiii i i eeaes 770
3.2.163 DEV_FEATURE_2 Register (offset = 16E0h) [reset = ONJ...uvviieeeiiiiininiiiesiiiiesinninnesinnes 771
3.2.164 DMAOBS Register (offset = 16F0h) [reSet = ON]...evieiiieeriniirieiiiiiirierir s raaeaaaes 772
3.2.165 INTOBS Register (offset = 16F4h) [reset = ON] v.uvvvueeiisiiiiiiiiiii i raaes 773
3.2.166 DTCO_CTRL Register (offset = 1700h) [reset = ON]....cveeiiiiiuniiiiiii i i rnanes 774
3.2.167 DTC1_CTRL Register (offset = 1704h) [reset = Oh]....ovveeiiiiiiiiiiiiiiiri s 776
3.2.168 DTCO_LOADO Register (offset = 1708h) [reset = ON] ....uueiiiiiiiiiiiii i raaes 778
3.2.169 DTCO_LOADL1 Register (offset = 170Ch) [reset = Oh]....ueeiiiiieriiiiiiiii i nnaas 779
3.2.170 DTCO_LOAD2 Register (offset = 1710h) [reset = ON] .uvuueiiieiiniiiiiiiririnie e ieinieeeaas 780
3.2.171 DTCO_LOAD3 Register (offset = 1714h) [reset = ON] ....uueiiiiiiiiiiii s e raaes 781
3.2.172 DTC1_LOADO Register (offset = 1718h) [reset = ON] ....ueviiiiieiiiiiiiiiiii i nnaas 782
3.2.173 DTC1_LOADL1 Register (offset = 171Ch) [reset = ON]...ovueiireiiieiiiriiii i 783
3.2.174 DTC1_LOAD?2 Register (offset = 1720h) [reset = ON] ...uuueiiiiiii i e raaes 784
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3.2.175 DTC1_LOAD3 Register (offset = 1724h) [reset = ON] ..ovuiiiieiiiiiiiiiini e 785
3.2.176 PRUSS_INTMUX_35_32 Register (offset = 1750h) [reset = 0h] .....ccevviiiiiniiiiiiiiiininnnn, 786
3.2.177 PRUSS_INTMUX_39 36 Register (offset = 1754h) [reset = ON] ...ovvveiiiiiieneiniieiiiiineainnes 787
3.2.178 PRUSS_INTMUX_43_40 Register (offset = 1758h) [reset = 0h] .....ccvvviiiiiiiiiiniiiiiininnans 788
3.2.179 PRUSS_INTMUX_47_44 Register (offset = 175Ch) [reset = Oh]....vveviieiiiniiiiieiiniiininnians 789
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3.2.182 PRUSS_INTMUX_59_56 Register (offset = 1768h) [reset = 0h] .....ccvvviiiiiiiiiiiiiiiininnnn, 792
3.2.183 PRUSS_INTMUX_63_60 Register (offset = 176Ch) [reset = On]....cvvieiiiiiienniniineiiiineninnes 793
3.2.184 CHIP_HW_DBG_SEL Register (offset = 1780h) [reset = Oh] ...vvueivieiiieiiiiiiiiiiienineeans 794
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About This Manual

This Technical Reference Manual (TRM) details the integration, the environment, the functional
description, and the programming models for each peripheral and subsystem in the device.

The TRM should not be considered a substitute for the data manual, rather a companion guide that should
be used alongside the device-specific data manual to understand the details to program the device. The
primary purpose of the TRM is to abstract the programming details of the device from the data manual.
This allows the data manual to outline the high-level features of the device without unnecessary
information about register descriptions or programming models.

NOTE: Any reference to DSP should be ignored in this document.

DM38x DaVinci™ Digital Media Processors

This architecture is configured with different sets of features in each device of a family. This TRM details
all of the features in the entire device family. Some features may not be integrated into your particular
device. For details on which features are supported in your particular device, refer to your device-specific
data manual.

Device ldentification

Several registers within the Control Module of the device contain device-specific information that can be
used to identify which specific device the application is executing on. (See Section 3.2.16.)

Notational Conventions

This document uses the following conventions.

» Hexadecimal numbers may be shown with the suffix h or the prefix Ox. For example, the following
number is 40 hexadecimal (decimal 64): 40h or 0x40

» Registers in this document are shown in figures and described in tables.

— Each register figure shows a rectangle divided into fields that represent the fields of the register.
Each field is labeled with its bit name, its beginning and ending bit numbers above, and its
read/write properties with default reset value below. A legend explains the notation used for the
properties.

— Reserved bits in a register figure can have one of multiple meanings:
» Not implemented on the device
* Reserved for future device expansion
* Reserved for Tl testing
* Reserved configurations of the device that are not supported
— Writing non-default values to the Reserved bits could cause unexpected behavior and should be

avoided.
Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.
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Related Documentation From Texas Instruments
For product information, visit the Texas Instruments website at http://www.ti.com.
SPRS821— DM385 and DM388 DaVinci™ Digital Media Processor

SPRS870— DM383 DaVinci™ Digital Media Processor

Community Resources

The following links connect to TI community resources. Linked contents are provided "AS IS" by the
respective contributors. They do not constitute Tl specifications and do not necessarily reflect TI's views;
see TI's Terms of Use.

TI E2E™ Online Community— TI's Engineer-to-Engineer (E2E) Community. Created to foster
collaboration among engineers. At e2e.ti.com, you can ask questions, share knowledge, explore
ideas and help solve problems with fellow engineers.

Tl Embedded Processors Wiki— Texas Instruments Embedded Processors Wiki. Established to help
developers get started with Embedded Processors from Texas Instruments and to foster innovation
and growth of general knowledge about the hardware and software surrounding these devices.

Trademarks
DaVinci, E2E, SmartReflex are trademarks of Texas Instruments. Cortex is a trademark of ARM, Ltd..
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Chip Level Resources

This chapter provides information about the chip level resources.

Topic Page
1.1 Media Controller SUDSYSTEM ... ..t e e e e e e neaeaes 123
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Media Controller Subsystem

1.1 Media Controller Subsystem
1.1.1 Dual Cortex-M3 MPU Subsystem Overview

1.1.1.1 Introduction

The Dual Cortex™-M3 MPU subsystem controls and manages the HDVPSS subsystem. It contains two
ARM® Cortex-M3 processors (CPUs) that share a common L1 cache - Shared cache. Figure 1-1is a
high-level block diagram of the dual Cortex-M3 MPU subsystem

Figure 1-1. Dual Cortex-M3 MPU Subsystem Overview

Dual Cortex-M3 MPU Subsystem

Debug and Emulation

Debug and Emulation

Modules Modules
Interrupts ®
p ; v
NVIC NVIC
HDVPSS CORTEX-M3 CORTEX-M3

A 4 y

A 4 y

Shared Cache Interface

y A y y

L1 Shared Cache

Shared Cache MMU

Configuration Port

T

[Gweort ]

L2 MIF

1.1.1.2 Features

A
64-KB Banked RAM |

The dual Cortex-M3 MPU subsystem integrates the following:

* Two ARM Cortex-M3 microprocessor:

— ARMv7-M and Thumb®-2 instruction set architecture
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Hardware division and single-cycle multiplication computational acceleration
Integrated nested vector interrupt controller (NVIC)
Integrated bus matrix

Registers:

e Thirteen general-purpose 32-bit registers

e Link register (LR)

» Program counter (PC)

» Program status register, xPSR

» Two banked SP registers

Integrated power management

Extensive debug capabilities

» Shared cache interface:

Instruction and data interface
Supports paralleled accesses

* L2 MIF (Master Interface) — splitter for access to memory or configuration port
» Configuration port - used for shared cache maintenance and shared cache MMU configuration
» Shared cache

32KB divided into 16 banks
4-way

Cache configuration — lock/freeze/preload
Internal MMU (memory management unit):

» 16-entry region-based address translation
» Read/write control and access type control
» Execute Never (XN) MMU protection policy
» Little-endian format

e SCTM - Counter Timer Module

* Banked RAM memory

» Emulation/debug: Emulation feature embedded in Cortex-M3
e L2 MMU: 32 entries with walking table logic

* Power management

1.1.2 Dual Cortex-M3 MPU Subsystem Integration
Figure 1-2 shows the signals that interface with other modules.
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Figure 1-2. Dual Cortex-M3 MPU Subsystem Integration Overview

Device
Dual Cortex-M3 MPU subsystem
L3 interconnect €=———p
Cortex-A8 MPU subsystem
Interrupt controller A IRQ_123 | CORTEXM3_MMU_IRQ L2 MMU
MPU_M3_CLK
CORTEXM3_PWRON_RST

PRCM CORTEXM3_RST1

CORTEXM3_RST2

CORTEXM3_RST3

IDLE hardware handshake
Table 1-1 and Table 1-4 summarize the integration of the module in the device.
Table 1-1. Integration Attributes
Module Instance Attributes
Power Domain Interconnect
CORTEXM3 PD_ALWAYS_ON L3
Table 1-2. Hardware Requests
Interrupt Requests
Module Instance Source Signal Name Destination Signal Destination Description
Name
L2MMU CORTEXM3_MMU_IRQ A_IRQ_123 Cortex-A8 MPU INTC L2 MMU Fault Interrupt

Table 1-3. Clocks

Module Instance Source Signal Name Destination Signal Source Description
Name
CORTEXM3 MPU_M3_CLK MPU_M3_CLK PRCM module Interface and Functional
Clock
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Table 1-4. Resets
Module Instance Source Signal Name | Destination Signal Source Description
Name
CORTEXM3 CORTEXM3_PWRON | CORTEXM3_PWRON | PRCM module Power-on reset, used to reset the
_RST _RST whole Media Controller Sub
System
CORTEXM3_RST1 CORTEXM3_RST1 PRCM module Reset signal to the HDVPSS
CORTEXM3_RST2 CORTEXM3_RST2 PRCM module Reset signal to the HDVICP2
CORTEXM3_RST3 CORTEXM3_RST3 PRCM module Reset signal to the shared cache
and L2 MMU

1.1.2.1 Dual Cortex-M3 MPU Subsystem Clock and Reset Distribution

1.1.2.1.1 Clock Distribution

The dual Cortex-M3 subsystem receives only one clock, MPU_M3_CLK, which is divided in two for each
ARM Cortex-M3 processor, RAM memory and the L2 MMU module. The shared cache and the L2 MIF are
directly clocked by the MPU_M3_CLK, without any division.

Figure 1-3 shows the clocking scheme of the MPU subsystem.

Figure 1-3. Dual Cortex-M3 MPU Subsystem Clocking Scheme

Device Dual Cortex-M3 MPU subsystem
ARM Cortex-M3
Q processors
2
-
©
gl > RAM memory
)
o
s L2 MMU
MPU_M3_CLK Divider
PRCM (by 2)

Shared cache

v

L2 MIF

1.1.2.1.2 Reset Distribution

Three reset signals controlled by the power, reset, and clock management (PRCM) module let the two
ARM Cortex-M3 processors and the rest of the dual Cortex-M3 MPU subsystem be reset independently.
These three reset signals are: CORTEXM3_RST1, CORTEXM3_RST2, and CORTEXM3_RST3.

Figure 1-4 shows the reset scheme of the MPU subsystem.

126 Chip Level Resources SPRUHG1B-October 2012 —-Revised June 2016

Submit Documentation Feedback
Copyright © 2012-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUHG1B

13 TEXAS
INSTRUMENTS

www.ti.com

Media Controller Subsystem

Device

PRCM

Figure 1-4. Dual Cortex-M3 MPU Subsystem Reset Scheme
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1.1.3 Dual Cortex-M3 MPU Subsystem Functional Description

1.1.3.1 Dual Cortex-M3 MPU Subsystem Block Diagram

The dual Cortex-M3 MPU subsystem integrates the following group of submodules:

» Two ARM Cortex-M3 processors: Two cores, one core dedicated to HDVPSS and the other core
dedicated for HDVICP2 subsystem. For a description of the ARM Cortex-M3 processor, see the ARM
Cortex-M3 Technical Reference Manual, available through your TI representative.

« Interrupt controller (NVIC): to facilitate parallel processing, the interrupt mapping is the same for the

two cores. Each Cortex-M3 receives the same interrupts except for a few internal interrupts.

» Shared cache interface: The cache interface converts the data between the different protocols in the
subsystem. Four ports are required to support the four buses from the ARM Cortex-M3 processors

(two for each processor).The instruction and data connections from each ARM Cortex-M3 are
multiplexed, but the ARM Cortex-M3 prevents conflicts on this connection. Default cache policies are

provided through the sideband signals and are not used to access the cache. Cache ability is provided
through the MMU inside the cache.

» Shared cache: Allows basic maintenance operations, which are performed through a dedicated
interface: preload, lock, clean (write out dirty lines, but do not invalidate directly), and invalidate.

» Shared cache MMU: Provides the multi-access cache with region-based address translation, read/write

control, access type control, and multilevel cache maintenance. Access to the shared cache MMU is

done only under privilege mode. The shared cache MMU can be programmed by the Cortex-A8 MPU

subsystem through the Cortex-M3 slave port.
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* SCTM: Counter Timer Module, embedded in the Shared cache. Interconnect configuration port: Ca-che
maintenance and MMU configuration are done through an interconnect slave port. Accesses must be
performed to a noncacheable area that must be defined within the shared cache MMU. Interconnect

accesses are generated from the L2 MIF.

e L2 MMU: Provides address translation for all the accesses done from the Cortex-M3 to the level 3 (L3)
interconnect. The L2 MMU can be programmed by the Cortex-A8 MPU subsystem through the Cortex-

M3 slave port.

* L3 interconnect port: Allows access to the system memories and peripherals. For the address mapping
of the modules in the dual Cortex-M3 MPU subsystem, see Memory Mapping Chapter.

» Banked RAM memory. The address range of the on-chip banked RAM memory is from 0x5502 0000 to

0x5503 FFFF.

Figure 1-5 shows the block diagram of the dual Cortex-M3 MPU subsystem.

Figure 1-5. Dual Cortex-M3 MPU Subsystem
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1.1.4 Shared Cache
Table 1-5 describes the shared cache configuration in the dual Cortex-M3 MPU subsystem platform.

Table 1-5. Shared Cache Configuration

1.15

Parameter Value
Way 4
Size 32KB
Bank Elements 32b
Bank Number 16
Slave Interface Data Size 32b
Master Interface Data Size 64b
Line size 256b
MMU lookup Included
Number of slaves 4
Number of masters 1
Number of fill/prefetch buffers 4 prefetch buffers
Slave Types Shared cache interface

Shared cache allows basic maintenance operations, which are performed through a dedicated interface:

1. Preload
2. Lock

3. Clean

4. Invalidate

Maintenance of the cache is performed between the start and end addresses. This allows for direct control

of memory regions. All maintenance operations occur in the background and can generate an interrupt

when they complete. Such operations are protected by software semaphore, because only one operation
at a time can be performed. The maintenance operations can also be performed using MMU small entries.

Shared Cache MMU

The MMU for the shared cache provides the multi-access cache with region-based address translation,

read/write control, access type control, and multilevel cache maintenance. Table 1-6 describes the MMU

configuration in the dual Cortex-M3 MPU subsystem.

Table 1-6. Shared Cache MMU Configuration

Parameter Harware Configurable
Number of large pages 4 entries
Size of large pages 32MB or 512MB
Number of medium pages 2 entries
Size of medium pages 128KB or 256KB
Number of small pages 10 entries
Size of small pages 4KB or 16KB
Number of patch pages Not included
Size of line pages 256-bit
Number of comparison interfaces 4
Number of comparator sets 1
Write pipeline data comparison Disabled
Number of unicache maintenance interfaces 3
Size of entry address 32-hit
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116 L2 MMU

An additional MMU provides address translation for the accesses done from the dual Cortex-M3 MPU
subsystem to the L3 interconnect. The main characteristics of this MMU are:

32 entries

Compatible with ARMv6 architecture MMU translation tables (protection bits not used)
Page-based or access-based endianness conversion

2-level descriptor hierarchy

One intermediate page table

Four page sizes (16MB, 1MB, 64KB, 4KB)

Page table alignment on 128-byte boundary for ARM11™ compatibility

The configuration of the MMU can be done from one of the Cortex-M3 cores or from the L3 interconnect
slave port. The accesses done to configure the MMU cannot be part of a burst access. When an MMU
fault occurs, an interrupt is generated. This interrupt is connected to the Cortex-M3 cores, but it is
generated outside of the dual Cortex-M3 MPU subsystem and is connected to the dual Cortex™-A8 MPU
subsystem. When an MMU fault occurs, no other access can be done through the L2 MMU; the current
faulty access is stalled, thereby stalling one or both Cortex-M3 cores. The dual Cortex-A8 MPU that
received the MMU fault must clean up the fault to resume the execution of the code (or reset Cortex-M3).
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1.1.7 Registers

Table 1-7. Registers

Register Name Type Register Description Register Address Offset
Reset
CACHE_CONFIG RW Configuration Register 0000 0004h
CACHE_INT RW Interrupt Register 0000 0008h
CACHE_OCP RW OCP Interface Register 0000 000Ch
CACHE_MAINT RW Maintenance Configuration Register 0000 0010h
CACHE_MTSTART RW Maintenance Start Configuration Register 0000 0014h
CACHE_MTEND RW Maintenance End Configuration Register 0000 0018h
CACHE_CTADDR RW Cache Test Address Register 0000 001Ch
CACHE_CTDATA RW Cache Test Data Register 0000 0020h
CACHE_SCTM_CTCNTL RW Counter Timer Control Register 0000 0400h
CACHE_SCTM_CTSTMCNTL RW Counter Timer STM Control Register 0000 0420h
CACHE_SCTM_CTSTMMSTID RW Counter Timer STM Master ID Register 0000 0424h
CACHE_SCTM_CTSTMINTVL RW Counter Timer STM Interval Register 0000 0428h
CACHE_SCTM_CTSTMSELO RW Counter Timer STM Count Select Register 0000 042Ch
0
CACHE_SCTM_CTSTMSEL1 RW Counter Timer STM Count Select Register 0000 0430h
1
CACHE_SCTM_TINTVL_R_i RW Counter Timer Interval Number Debug 0000 0440h +
Event Register (04h*i)
CACHE_SCTM_CTDBGNUM RW Counter Timer Number Debug Event 0000 047Ch
Register
CACHE_SCTM_CTGNBLO RW Counter Timer Global Enable Register 0 0000 04F0h
CACHE_SCTM_CTGNBL1 RW Counter Timer Global Enable Register 1 0000 04F4h
CACHE_SCTM_CTGRSTO RW Counter Timer Global Reset Register 0 0000 04F8h
CACHE_SCTM_CTGRST1 RW Counter Timer Global Reset Register 1 0000 04FCh
CACHE_SCTM_CTCRWT _i RW Counter Timer Control Register 0-31 0000 0500h +
(04h*i)
CACHE_SCTM_CTCNTR_k RW Counter Timer Count Register 0-31 0000 0580h +
(04h*k)
CACHE_MMU_LARGE_ADDR_| RW Large Page Address 0000 0800h +
(04h*1)
CACHE_MMU_LARGE_XLTE_| RW Large Page Translated Address 0000 0820h +
(04h*l)
CACHE_MMU_LARGE_POLY_| RW | Large Page Policy 0000 0840h +
(04h*1)
CACHE_MMU_MED_ADDR_m RW Medium Page Address 0000 0860h +
(04h*m)
CACHE_MMU_MED_XLTE_m RW Medium Page Translated Address 0000 08AOh +
(04h*m)
CACHE_MMU_MED_POLY_m RW | Medium Page Policy 0000 08EOh +
(04h*m)
CACHE_MMU_SMALL_ADDR_n RW | Small Page Address 0000 0920h +
(04h*n)
CACHE_MMU_SMALL_XLTE_n RW Small Page Translated Address 0000 09A0h +
(04h*n)
CACHE_MMU_SMALL_POLY_n RW | Small Page Policy 0000 0A20h +
(04h*n)
CACHE_MMU_MAINT RW MMU Start/End Maintenance Config 0000 0CA8h
Register
CACHE_MMU_MTSTART RW Maintenance Start Address Register 0000 OCACh
CACHE_MMU_MTEND RW Maintenance End Address Register 0000 0CBOh
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Table 1-7. Registers (continued)
Register Name Type Register Description Register Address Offset
Reset
CACHE_MMU_MAINTST RW Maintenance Status Register 0000 0CB4h
CACHE_MMU_MMUCONFIG RW MMU Configuration Register 0000 0CB8h

1.1.7.1 Configuration Registers (CACHE_CFG)

The Configuration Registers (CACHE_CFG) is described in docato-extra-info-title Configuration Registers
(CACHE_CFG) Field DescriptionsTable 1-8 .

Table 1-8. Configuration Registers (CACHE_CFG) Field Descriptions

Bits Field Name Description Type Reset
315 Reserved Reserved R 0
4 Reserved Reserved R 0
3 Reserved Reserved R 0
2 Reserved Reserved R 0
1 BYPASS bypass cache RW 0
0x0: everything is non-cacheable
0x1: everything is cacheable
0 Reserved Reserved R 0

1.1.7.2 Interrupt Register (CACHE_INT)
The Interrupt Register (CACHE_INT) is described in Table 1-9.

Table 1-9. Interrupt Register (CACHE_INT) Field Descriptions

Bits Field Name Description Type Reset

31:9 Reserved Reserved R 0

8:5 PORT slave interface number that has recorded an RW 0
error W1toClr

4 READ interface read response error RW 0
W1toClr

3 WRITE interface write response error RW 0
W1toClr

2 MAINT maintenance is completed RW 0
W1toClr

1 PAGEFAULT AMMU page fault RW 0
W1toClr

0 CONFIG configuration error RW 0
W1toClr

1.1.7.3 Interface Configuration Register (CACHE_OCP)
The Interface Configuration Register (CACHE_OCP) is described in Table 1-10.

Table 1-10. Interface Configuration Register (CACHE_OCP) Field Descriptions

Bits Field Name Description Type Reset
31:6 Reserved Reserved R 0
5 CLEANBUF clean write and prefetch buffers in cache RW 0
0x0: do not clean
0x1: clean
132 Chip Level Resources SPRUHG1B-October 2012—Revised June 2016

Submit Documentation Feedback
Copyright © 2012-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUHG1B

13 TEXAS

INSTRUMENTS

www.ti.com

Media Controller Subsystem

Table 1-10. Interface Configuration Register (CACHE_OCP) Field Descriptions (continued)

Bits

Field Name

Description

Type

Reset

4

PREFETCH

always prefetch data

0x0: follow MMU policies

0x1: always prefetch

RW

0

CACHED

follow cacheable sideband signals

0x0: reads always not allocated, writes write
through if cached

0x1: slave sideband signals determine policy

RW

WRALLOCATE

follow write allocate sideband signals

0x0: no writes are allocated independent to
sideband

0x1: follow sideband

RW

WRBUFFER

write throughs and write back no allocate are
buffered

0x0: write throughs and write back no
allocated are not buffered

0x1: write throughs and write back no
allocated are buffered

RW

WRAP

OCP wrap mode (critical word first)

0x0: disabled

Ox1: enabled

RW

1.1.7.4 Maintenance Configuration Register (CACHE_MAINT)

The Maintenance Configuration Register (CACHE_MAINT) is described in Table 1-11.

Table 1-11. Maintenance Configuration Register (CACHE_MAINT) Field Descriptions

Bits

Field Name

Description

Type

Reset

31:6

Reserved

Reserved

R

INTERRUPT

generate interrupt when maintenance
operation is complete

0x0: do not generate interrupt

0x1: generate interrupt

RW

INVALIDATE

invalidate lines in region defined by
maintenance start/end addresses

0x0: do nothing

0x1: invalidate

RW

CLEAN

evict dirty lines in region defined by
maintenance start/end addresses

0x0: do nothing

0x1: clean

RW

UNLOCK

unlock region defined by maintenance
start/end addresses

0x0: do nothing

0x1: unlock

RW

LOCK

lock region defined by maintenance start/end
addresses

0x0: do nothing

0x1: lock

RW
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Table 1-11. Maintenance Configuration Register (CACHE_MAINT) Field Descriptions (continued)

Bits Field Name Description Type Reset

0 PRELOAD preload region defined by maintenance RwW 0
start/end addresses

0x0: do nothing

0x1: preload

1.1.7.5 Maintenance Start Configuration Register (CACHE_MTSTART)
The Maintenance Start Configuration Register (CACHE_MTSTART) is described in Table 1-12.

Table 1-12. Maintenance Start Configuration Register (CACHE_MTSTART) Field Descriptions

Bits Field Name Description Type Reset
31:.0 START_ADDR start address of maintenance operations, reset RW 0
to 0 when finished

1.1.7.6 Maintenance End Configuration Register (CACHE_MTEND)
The Maintenance End Configuration Register (CACHE_MTEND) is described in Table 1-13.

Table 1-13. Maintenance End Configuration Register (CACHE_MTEND) Field Descriptions

Bits Field Name Description Type Reset

31:.0 END_ADDR end address of maintenance operations, reset RW 0
to 0 when finished

1.1.7.7 Cache Test Address Register (CACHE_CTADDR)
The Cache Test Address Register (CACHE_CTADDR) is described in Table 1-14.

Table 1-14. Cache Test Address Register (CACHE_CTADDR) Field Descriptions

Bits Field Name Description Type Reset
31.0 ADDRESS address of cache visibility when read CTDATA RW 0
register, autoincrements

1.1.7.8 Cache Test Data Register (CACHE_CTDATA)
The Cache Test Data Register (CACHE_CTDATA) is described in Table 1-15.

Table 1-15. Cache Test Data Register (CACHE_CTDATA) Field Descriptions

Bits Field Name Description Type Reset
31:.0 DATA cache data at address of CTADDR register, RW 0
CTADDR autoincrements each time CTDATA
is read

1.1.7.9 Counter Timer Control Register (CACHE_SCTM_CTCNTL)
he Counter Timer Control Register (CACHE_SCTM_CTCNTL) is described in Table 1-16.
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Table 1-16. Counter Timer Control Register (CACHE_SCTM_CTCNTL) Field Descriptions

Bits Field Name Description Type Reset
31:26 NUMSTM Number of timers that can export via STM R 0
25:18 NUMINPT Number of event input signals R 1Fh
17:13 NUMTIMR Number of timers in the module R 2
12:7 NUMCNTR Number of counters in the module R 8
6:3 REVISION Revision ID of SCTM R Tl internal
data
2:1 IDLEMODE Idle mode control RW 2

0x0: Force Idle mode

0x1: Ths SCTM will acknoledge the idle
request, but never transition to the idle state

0x2: Ths SCTM uses the smart idle protocol.
This is the default mode

0x3: Since the SCTM does not support
internal wakeup, this mode is identical to
smart_idle

0 ENBL SCTM global enable RW 0

0x0: Ths mode is disable. Only the
configuration interface is functional. All other
logic is reset

0x1: The module is enabled and individual
counter/timers can be configured

1.1.7.10 Counter Timer STM Control Register (CACHE_SCTM_CTSTMCNTL)
The Counter Timer STM Control Register (CACHE_SCTM_CTSTMCNTL) is described in Table 1-17.

Table 1-17. Counter Timer STM Control Register (CACHE_SCTM_CTSTMCNTL) Field Descriptions

Bits Field Name Description Type Reset
31:11 Reserved Reserved R 0
10 XPORTACT Indicates if a frame is currently being written to R 0
the STM
9:5 NUMXPORT The total number of counters designated for RW 0

export. This will be used as the count in the
CSM and CCM headers. The value written
should be the total number of counters
designated for export -1

4 CCMXPORT SW control of CCM message export RW 0
3 CCMVAIL SCTM supports CCM export R 0
2 CSMXPORT SW control of CSM message export RW 0
1 SENDOVR Send overflow data in CSM frame RW 1
0 ENBL STM global enable RW 0

Read 0x0: The STM function of the SCTM is

disabled

Read 0x1: The STM function of the SCTM is

enabled

1.1.7.11 Counter Timer STM Master ID Register (CACHE_SCTM_CTSTMMSTID)
The Counter Timer STM Master ID Register (CACHE_SCTM_CTSTMMSTID) is described in Table 1-18.
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Table 1-18. Counter Timer STM Master ID Register (CACHE_SCTM_CTSTMMSTID) Field
Descriptions

Bits Field Name Description Type Reset
317 Reserved Reserved R 0
6:0 MASTID HW Master ID for this module. RW 0

1.1.7.12 Counter Timer STM Interval Register (CACHE_SCTM_CTSTMINTVL)
The Counter Timer STM Interval Register (CACHE_SCTM_CTSTMINTVL) is described in Table 1-19.

Table 1-19. Counter Timer STM Interval Register (CACHE_SCTM_CTSTMINTVL) Field Descriptions

Bits Field Name Description Type Reset
31:16 Reserved Reserved R 0
15:0 INTERVAL Periodic export interval RW 0

1.1.7.13 Counter Timer STM Count Select Register 0(CACHE_SCTM_CTSTMSELDO)
The Counter Timer STM Count Select Register 0(CACHE_SCTM_CTSTMSELO) is described in Table 1-

20.
Table 1-20. Counter Timer STM Count Select Register 0(CACHE_SCTM_CTSTMSELO) Field
Descriptions
Bits Field Name Description Type Reset
31:0 COUNTSEL The counter selection bit-field RW 0

1.1.7.14 Counter Timer Interval Number Debug Event Register (CACHE_SCTM_TINTVL_R i)
The Counter Timer Interval Number Debug Event Register (CACHE_SCTM_TINTVL_R i) is described in
Table 1-21.

Table 1-21. Counter Timer Interval Number Debug Event Register (CACHE_SCTM_TINTVL_R i)
Field Descriptions

Bits Field Name Description Type Reset

31:.0 INTERVAL Interval match value for the timers in the RW 0
SCT™M

1.1.7.15 Counter Timer Number Debug Event Register (CACHE_SCTM_CTDBGNUM)
The Counter Timer Number Debug Event Register (CACHE_SCTM_CTDBGNUM) is described in Table 1-
22.

Table 1-22. Counter Timer Number Debug Event Register (CACHE_SCTM_CTDBGNUM) Field
Descriptions

Bits Field Name Description Type Reset
31:3 Reserved Reserved R 0
2:0 NUMEVT Number of input selectors for debug events R 0

1.1.7.16 Counter Timer Global Enable Register O(CACHE_SCTM_CTGNBLDO)
The Counter Timer Global Enable Register 0(CACHE_SCTM_CTGNBLO) is described in Table 1-23.
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Table 1-23. Counter Timer Global Enable Register O0(CACHE_SCTM_CTGNBLO) Field Description

Bits Field Name Description Type Reset
31:8 Reserved Reserved R 0
7:0 ENABLE The counter enable bit-field RW 0

1.1.7.17 Counter Timer Global Reset Register 0(CACHE_SCTM_CTGRSTO)
The Counter Timer Global Reset Register 0(CACHE_SCTM_CTGRSTO) is described in Table 1-24.

Table 1-24. Counter Timer Global Reset Register 0(CACHE_SCTM_CTGRSTO) Field Descriptions

Bits Field Name Description Type Reset
31:8 Reserved Reserved R 0
7:0 RESET The counter reset bit-field RW 0

1.1.7.18 Counter Timer Control Register 0-31(CACHE_SCTM_CTCRWT _i)

he Counter Timer Control Register 0-31(CACHE_SCTM_CTCRWT _i) is described in Table 1-25.

Table 1-25. Counter Timer Control Register 0-31(CACHE_SCTM_CTCRWT _i) Field Descriptions

Bits Field Name Description Type Reset
31:21 Reserved Reserved R 0
20:16 INPSEL Counter Timer input selection RW 0
15:11 Reserved Reserved R 0

10 RESTART Restart the timer after an interval match RW 0
9 DBG Signal debug logic on interval match RW 0
8 INT Generate interrupt on interval match RW 0
7 Reserved Reserved R 0
6 OVRFLW Counter has wrapped since it was last read R 0
5 IDLE Counter ignores processor IDLE state RW 0
4 FREE Counter ignores processor debug halt state RW 0
3 DURMODE Counter is in duration or occurrence mode RW 0
2 CHAIN Counter is chained to an adjacent counter RW 0
1 RESET Counter reset control RW 0
0 ENBL Counter enable control RW 0

1.1.7.19 Counter Timer Count Register 0-31(CACHE_SCTM_CTCNTR_k)

The Counter Timer Count Register 0-31(CACHE_SCTM_CTCNTR_k) is described in Table 1-26.

Table 1-26. Counter Timer Count Register 0-31(CACHE_SCTM_CTCNTR_k) Field Descriptions

Bits

Field Name

Description

Type

Reset

31.0

COUNT

Counter value

R

0

1.1.7.20 Large Page Address
The Maintenance Configuration Register (CACHE_MAINT) is described in Table 1-27.
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Table 1-27. Maintenance Configuration Register (CACHE_MAINT) Field Descriptions

Bits Field Name Description Type Reset
31:28 | ADDRESS logical source address RW 0
27:0 Reserved Reserved R 0

1.1.7.21 Large Page Translated Address (CACHE_MMU_LARGE_XLTE_I)

The Large Page Translated Address (CACHE_MMU_LARGE_XLTE_]I) is described in Table 1-28.

Table 1-28. Large Page Translated Address (CACHE_MMU_LARGE_XLTE_I) Field Descriptions

Bits Field Name Description Type Reset
31:28 | ADDRESS logical Destination address or translated RW 0
address
27:0 Reserved Reserved R 0

1.1.7.22 Large Page Policy(CACHE_MMU_LARGE_POLY_I)
The Large Page Policy(CACHE_MMU_LARGE_POLY _|) is described in Table 1-29.
Table 1-29. Large Page Policy(CACHE_MMU_LARGE_POLY_I) Field Descriptions
Bits Field Name Description Type Reset
31:24 Reserved Reserved R 0
23 L2_WR_POLICY L2 write policy RW 0
0x0: write through
0x1: write back
22 L2_ALLOCATE L2 allocate policy RW 0
0x0: no writes are allocated
0x1: follow sideband
21 L2_POSTED L2 posted policy RwW 0
0x0: not posted
0x1: posted
20 L2_CACHEABLE L2 cache policy RW 0
0x0: non-cacheable
0x1: cacheable
19 L1_WR_POLICY L1 write policy RW 0
0x0: write through
0x1: write back
18 L1 ALLOCATE L1 allocate policy RW 0
0x0: no writes are allocated
0x1: follow sideband
17 L1_POSTED L1 posted policy RW 0
0x0: not posted
0x1: posted
16 L1 CACHEABLE L1 cache policy RW 0
0x0: non-cacheable
0x1: cacheable
15:8 Reserved Reserved R
7 EXCLUSION cache exclusion RW
0x0: do not send exclusion sideband
0x1: send exclusion sideband
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Table 1-29. Large Page Policy(CACHE_MMU_LARGE_POLY_]I) Field Descriptions (continued)

Bits Field Name Description Type Reset
6 PRELOAD preload region RW 0
0x0: do not preload
0x1: preload
5 READ preload region RW 0
0x0: do not preload
0x1: preload
EXECUTE execute only RW
VOLATILE volatile qualifier, RW
0x0: do not follow volatile qualifier
0x1: follow volatile qualifier
2 RESERVED RESERVED R 0
1 SIZE size of page RW 0
0: 32 MB
1: 512 MB
0 ENABLE enable page RW 0
0x0: page not enabled
0x1: page enabled

1.1.7.23 Medium Page Address (CACHE_MMU_MED_ADDR_m)

The Medium Page Address (CACHE_MMU_MED_ADDR_m) is described in Table 1-30.

Table 1-30. Medium Page Address (CACHE_MMU_MED_ADDR_m) Field Descriptions

Bits Field Name Description Type Reset
31:17 | ADDRESS logical source address RW 0
16:0 Reserved Reserved R 0

1.1.7.24 Medium Page Translated Address (CACHE_MMU_MED_XLTE_m)

The Medium Page Translated Address (CACHE_MMU_MED_XLTE_m) is described in Table 1-31.

Table 1-31. Medium Page Translated Address (CACHE_MMU_MED_XLTE_m) Field Descriptions

Bits Field Name Description Type Reset
31:17 | ADDRESS logical Destination address RW 0
16:0 Reserved Reserved R 0

1.1.7.25 Medium Page Translated Address (CACHE_MMU_MED_XLTE_m)

The Medium Page Translated Address (CACHE_MMU_MED_XLTE_m) is described in Table 1-32.

Table 1-32. Medium Page Translated Address (CACHE_MMU_MED_XLTE_m) Field Descriptions

Bits Field Name Description Type Reset
31:17 | ADDRESS logical Destination or translated address RW 0
16:0 Reserved Reserved R 0
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1.1.7.26 Medium Page Policy(CACHE_MMU_MED_POLY_m)
The Medium Page Policy(CACHE_MMU_MED_POLY_m) is described in Table 1-33.

Table 1-33. Medium Page Policy(CACHE_MMU_MED_POLY_m) Field Descriptions

Bits

Description

Type Reset

31:24 Reserved

Reserved

R 0

23 L2_WR_POLICY

L2 write policy

RW 0

0x0: write through

0x1: write back

22 L2_ALLOCATE

L2 allocate policy

RW 0

0x0: no writes are allocated

0x1: follow sideband

21 L2_POSTED

L2 posted policy

RW 0

0x0: not posted

0x1: posted

20 L2_CACHEABLE

L2 cache policy

RW 0

0x0: non-cacheable

0x1: cacheable

19 L1_WR_POLICY

L1 write policy

RW 0

0x0: write through

0x1: write back

18 L1_ALLOCATE

L1 allocate policy

RW 0

0x0: no writes are allocated

0x1: follow sideband

17 L1_POSTED

L1 posted policy

RW 0

0x0: not posted

0x1: posted

16 L1_CACHEABLE

L1 cache policy

RW 0

0x0: non-cacheable

0x1: cacheable

15:8 Reserved

Reserved

7 EXCLUSION

cache exclusion

RW

0x0: do not send exclusion sideband

0x1: send exclusion sideband

6 PRELOAD

preload region

RW 0

0x0: do not preload

0x1: preload

5 READ

preload region

RW 0

0x0: do not preload

0x1: preload

EXECUTE

execute only

RW

3 VOLATILE

volatile qualifier,

RW 0

0x0: do not follow volatile qualifier

0x1: follow volatile qualifier

Reserved

Reserved

SIZE

size of page

RW

0: 128KB

1: 256 KB

140 Chip Level Resources

SPRUHG1B-October 2012—Revised June 2016

Copyright © 2012-2016, Texas Instruments Incorporated

Submit Documentation Feedback


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUHG1B

13 TEXAS

INSTRUMENTS

www.ti.com

Media Controller Subsystem

Table 1-33. Medium Page Policy(CACHE_MMU_MED POLY_m) Field Descriptions (continued)

Bits

Field Name

Description

Type Reset

0

ENABLE

enable page

RW 0

0x0: page not enabled

0x1: page enabled

1.1.7.27 Small Page Address (CACHE_MMU_SMALL_ADDR_n)
The Small Page Address (CACHE_MMU_SMALL_ADDR_n) is described in Table 1-34.

Table 1-34. Small Page Address (CACHE_MMU_SMALL_ADDR_n) Field Descriptions

Bits Field Name Description Type Reset
31:12 | ADDRESS logical source address RW 0
11:0 Reserved Reserved R 0

1.1.7.28 Small Page Translated Address (CACHE_MMU_SMALL_XLTE_n)
The Small Page Translated Address (CACHE_MMU_SMALL_XLTE_n) is described in Table 1-35.

Table 1-35. Small Page Translated Address (CACHE_MMU_SMALL_XLTE_n) Field Descriptions

Bits Field Name Description Type Reset
31:12 | ADDRESS logical Destination or translated address RW 0
11:0 Reserved Reserved R 0

1.1.7.29 Small Page Policy(CACHE_MMU_SMALL_POLY_n)

The Small Page Policy(CACHE_MMU_SMALL_POLY_n) is described in Table 1-36.

Table 1-36. Small Page Policy(CACHE_MMU_SMALL_POLY_n) Field Descriptions

Bits

Field Name

Description

Type Reset

31:24

Reserved

Reserved

R 0

23

L2_WR_POLICY

L2 write policy

RW 0

0x0: write through

Ox1: write back

22

L2_ALLOCATE

L2 allocate policy

RW 0

0x0: no writes are allocated

0x1: follow sideband

21

L2_POSTED

L2 posted policy

RW 0

0x0: not posted

0x1: posted

20

L2_CACHEABLE

L2 cache policy

RW 0

0x0: non-cacheable

0Ox1: cacheable

19

L1_WR_POLICY

L1 write policy

RW 0

0x0: write through

Ox1: write back

18

L1_ALLOCATE

L1 allocate policy

RW 0

0x0: no writes are allocated

0x1: follow sideband
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Table 1-36. Small Page Policy(CACHE_MMU_SMALL_POLY_n) Field Descriptions (continued)

Bits

Field Name

Description

Type

Reset

17

L1_POSTED

L1 posted policy

0x0: not posted

0x1: posted

RW

0

16

L1_CACHEABLE

L1 cache policy

0x0: non-cacheable

0x1: cacheable

RW

15:8

Reserved

Reserved

EXCLUSION

cache exclusion

0x0: do not send exclusion sideband

0x1: send exclusion sideband

RW

PRELOAD

preload region

0x0: do not preload

0x1: preload

RW

READ

preload region

0x0: do not preload

0x1: preload

RW

EXECUTE

execute only

RW

VOLATILE

volatile qualifier,

0x0: do not follow volatile qualifier

0x1: follow volatile qualifier

RW

RESERVED

Reserved

SIZE

size of page

0: 128KB

1: 256 KB

RW

ENABLE

enable page

0x0: page not enabled

0x1: page enabled

RW

1.1.7.30 Small Page Maintenance Configuration(CACHE_MMU_SMALL_MAINT_n)

The Small Page Maintenance Configuration(CACHE_MMU_SMALL_MAINT _n) is described in Table 1-37.

Table 1-37. Small Page Maintenance Configuration(CACHE_MMU_SMALL_MAINT_n) Field

Descriptions

Bits Field Name Description Type Reset
31:5 Reserved Reserved R 0

4 INTERRUPT generate interrupt when maintenance RW 0

operation is complete

3 INVALIDATE invalidate page RW 0

2 CLEAN evict page RW 0

1 LOCK lock page RwW 0

0 PRELOAD preload page RW 0

1.1.7.31 MMU Start/End Maintenance Config Register (CACHE_MMU_MAINT)
The MMU Start/End Maintenance Config Register (CACHE_MMU_MAINT) is described in Table 1-38.
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Table 1-38. MMU Start/End Maintenance Config Register (CACHE_MMU_MAINT) Field Descriptions

Bits Field Name Description Type Reset
31:11 Reserved Reserved R 0
10 G_FLUSH Global flush bit RW 0

0x0: do nothing, global flush done
0x1: invalidate L1+L2
9 L2_CACHE do maintenance operation in L2 Cache. RW 0

Note: Hardware ensures that the maintenance
operations are done in L1 first and then in L2

0x0: do nothing

0x1: perform maintenance operation selected
by the maintenance bits

8 L1 CACHE2 do maintenance operation in L1 Cache 2 RW 0
0x0: do nothing

0x1: perform maintenance operation selected
by the maintenance bits

7 L1_CACHE1l do maintenance operation in L1 Cachel RW 0
0x0: do not perform maintenance operation

0x1: perform maintenance operation selected
by the maintenance bits

6 CPU_INTERRUPT generate interrupt to cpu when maintenance RW 0
operation initiated by CPU is complete

0x0: do not generate interrupt

0x1: generate interrupt

5 HOST_INTERRUPT generate interrupt when maintenance RW 0
operation is complete

0x0: do not generate interrupt

0x1: generate interrupt

4 INVALIDATE invalidate lines in region defined by RW 0
maintenance start/end addresses

0x0: do nothing

0x1: invalidate

3 CLEAN evict dirty lines in region defined by RW 0
maintenance start/end addresses

0x0: do nothing

0x1: clean

2 UNLOCK unlock region defined by maintenance RW 0
start/end addresses

0x0: do nothing

0x1: unlock

1 LOCK lock region defined by maintenance start/end RW 0
addresses

0x0: do nothing
0x1: lock

0 PRELOAD preload region defined by maintenance RW 0
start/end addresses

0x0: do nothing

0x1: preload

1.1.7.32 Maintenance Start Address Register (CACHE_MMU_MTSTART)
The Maintenance Start Address Register (CACHE_MMU_MTSTART) is described in Table 1-39.
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Table 1-39. Maintenance Start Address Register (CACHE_MMU_MTSTART) Field Descriptions

Bits

Field Name

Description

Type

Reset

31:0

BEGIN_ADDRESS

Start address of maintenance operations,
resets to 0 when finished

RW

0

1.1.7.33 Maintenance End Address Register (CACHE_MMU_MTEND)
The Maintenance End Address Register (CACHE_MMU_MTEND) is described in Table 1-40.

Table 1-40. Maintenance End Address Register (CACHE_MMU_MTEND) Field Descriptions

Bits

Field Name

Description

Type

Reset

31.0

END_ADDRESS

End address of maintenance operations,
resets to 0 when finished

RW

0

1.1.7.34 Maintenance Status Register (CACHE_MMU_MAINTST)

The Maintenance Status Register (CACHE_MMU_MAINTST) is described in Table 1-41.

Table 1-41. Maintenance Status Register (CACHE_MMU_MAINTST) Field Descriptions

Read 0x0: do nothing, maintenance completed

Read 0x1: maintenance ongoing

Bits Field Name Description Type Reset
31:1 Reserved Reserved R 0
0 STATUS status bit R 0

1.1.7.35 MMU Configuration Register (CACHE_MMU_MMUCONFIG)
The MMU Configuration Register (CACHE_MMU_MMUCONFIG) is described in Table 1-42.

Table 1-42. MMU Configuration Register (CACHE_MMU_MMUCONFIG) Field Descriptions

Bits Field Name Description Type Reset
31:2 Reserved Reserved R 0
1 PRIVILEDGE Privilege bit. once this bit is set, only global RW 0
flush, debugger, or hardware reset can clear
0x0: CPU can access everything
0x1: CPU can only access maintenance, and
DMA can
not access MMU at all
0 Reserved Reserved R 0
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1.2 System MMU

1.2.1 MMU Overview

A memory management unit (MMU) is a hardware component responsible for handling accesses to
memory requested by a processing unit. MMU functions include translation of virtual addresses to physical
addresses (that is, virtual memory management).

The device contains the following MMUs:

e L1 Shared cache MMU and L2 MMU in Media Controller Subsystem

* ARM® Cortex™-A8 MMU

This user guide provides a detailed description of System MMU and L2 MMU present in the Media
Controller Subsystem. For more details on Cortex A8 MMU, see the ARM® Cortex™-A8 Core Technical

Reference Manual (contact your Tl representative). For more details on the L1 Shared cache MMU
present in MEDIACTL subsystem, please refer to the MEDIACTL subsystem user guide.

1.2.2 MMU Integration
This section describes module integration in the device.

The MMU communicates accesses from the requestor (Cortex-A8 MPU) to the L3 main interconnect,
performing virtual to physical address translation. All MMUs are programmed (configured) through the L3
interconnect. For MMU interrupt details, refer to the device datasheet.

Figure 1-6 shows typical MMU integration. Accesses by TPTCO/1 may optionally be routed through the
MMU as controlled by System Module register bits. Accesses are directed to the System MMU by the L3
switch fabric through the use of a 33rd address bit. For the TPTCO0/1 Read and Write master ports, the
value of the 33rd bit is selected by the TCOMMU and TC1MMU bits of the System Module’s MMU
Configuration register.

Figure 1-6. Typical MMU Intergration
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The System MMU is dedicated to requestors. The system MMU configuration is done through MMU_CFG
register (refer to the Control Module chapter). The MMU_CFG register is used to optionally route certain
requestors through the System MMU.

1.2.3 MMU Functional Description

1.2.3.1 MMU Block Diagram

The MMU manages the virtual to physical address translation for external addresses, as well as
endianness conversion. The MMU can be programmed through the L3 interconnect.

Figure 1-7. MMU Block Diagram
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Each table entry describes the translation of one contiguous memory region. For a description of the
structure of these tables, see Translation Tables.

Two major functional units exist in the MMU to provide address translation automatically based on the
table entries:

* The table walker automatically retrieves the correct translation table entry for a requested translation. If
two-level translation is used (for the translation of small memory pages), the table walker also
automatically reads the required second-level translation table entry. The two-level translation is
described later in the chapter.

» The translation look-aside buffer (TLB) stores recently used translation entries, acting like a cache of
the translation table.

1.2.3.1.1 MMU Address Translation Process

Whenever an address translation is requested (that is, for every access with the MMU enabled), the MMU
first checks whether the translation is contained in the TLB, which acts like a cache storing recent
translations. The TLB can also be programmed manually to ensure that time-critical data can be translated
without delay.

If the requested translation is not in the TLB, the table-walking logic retrieves this translation from the
translation table(s), and then updates the TLB. The address translation is then performed. Figure 1-8
summarizes the process.
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Figure 1-8. MMU Address Translation Process
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1.2.3.1.2 Translation Tables

The translation of virtual to physical addresses is based on entries in translation tables that define the
following properties:

» Address translation, that is, the correspondence between virtual and physical addresses
» Size of the memory region the entry translates
» Endianness, data access size, and the mixed property of this memory region

The virtual addresses index the translation tables. Each virtual address corresponds to exactly one entry
in the translation table.

1.2.3.1.2.1 Translation Table Hierarchy

When developing a table-based address translation scheme, one of the most important design parameters
is the memory page size described by each translation table entry. MMU instances support 4KB and 64KB
pages, a 1MB section, and a 16MB supersection. Using bigger page sizes means a smaller translation
table.

Using a smaller page size greatly increases the efficiency of dynamic memory allocation and
defragmentation. That is why many operating systems (OSs) can operate on memory blocks as small as
4KB; however, the smaller size implies a more complex table structure.

A quick calculation shows that using 4KB memory pages with one translation table would require one
million entries to span the entire 4GB address range. The table itself would be 32MB, a size that is not
feasible.

However, using bigger pages greatly reduces the functionality of the OS memory management.
Implementing a two-level hierarchy reconciles these two requirements. Within this hierarchy, one first-level
translation table describes the translation properties based on 1IMB memory regions.

Each of the entries in this first-level translation table can specify the following:

» The translation properties for a big memory section. This memory section can be either 1MB (section)
or 16MB (supersection). In this case, all translation parameters are specified in the first-level
translation table entry.
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» A pointer to a second-level translation table that specifies individual translation properties based on
smaller pages within the 1MB page of memory. These pages can be either 64KB (large page) or 4KB

(small page). In this case, the actual translation parameters are specified in the second-level
translation table entry. The first-level translation table entry specifies only the base address of the

second-level translation table.
This hierarchical approach means that additional translation information for smaller pages must be
provided only when the pages are actually used.

Figure 1-9. Translation Hierarchy

First-level translation table

Virtual address Section ——— ¥ Translation result

Second-level translation table

— Page —p Translation result

The structure of the first and second-level translation tables and their entries are described in more detail
in First-Level Translation Table and Two-Level Translation.

1.2.3.1.2.2 First-Level Translation Table

The first-level translation table describes the translation properties for 1IMB sections. To describe a 4GB
address range requires 4096 32-bit entries (so-called first-level descriptors).

The first-level translation table start address must be aligned on a multiple of the table size with a 128-
byte minimum. Consequently, an alignment of at least 16K bytes is required for a complete 4096-entry
table; that is, at least the last fourteen address bits must be zero.

The start address of the first-level translation table is specified by the so-called translation table base. The
table is indexed by the upper 12-bits of the virtual address.
Figure 1-10. First-Level Descriptor Address Calculation

Translation table base

[

First-level translation table

Table index

First-level descriptor

To summarize, the translation table base and the translation table index together define the first-level
descriptor address. The precise mechanism used to calculate this address is shown below.
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Figure 1-11. Detailed First-Level Descriptor Address Calculation

Translation table base address

31 14] 13 7looo00000
Virtual address
31 25|24 2019 0
31 14|13 716 2|10
First-level descriptor address 00

As an example of this mechanism, consider a translation table base address of 0x8000:0000 and a virtual
address of 0x1234:5678. In this case, the first-level descriptor address is:

0x8000:0000 + (0x123 <<2) = 0x8000:048C.

1.2.3.1.2.3 First-Level Descriptor Format

Each first-level descriptor provides either the complete address translation for 1MB or 16MB sections or
provides a pointer to a second-level translation table for 4KB or 64KB pages.

Table 1-43. First-Level Descriptor Format

31:24 23:2 | 19 18 17 | 16 | 15 [141|11:1| 92 |1 |0
0 2 0
X 0 | 0 | Fault
Second-level Translation Table Base Address X | 0| 1|Page
Section Base Address X 0 M X E X ES X | 1|0 |Section
Super Section base Address X 1 M X E X ES X | 1|0 |Supersecti
on
X 1|1 |Fault

M = Mixed region: 0 = Page-based endianness, 1 = Access-based endianness

E = Endianness: 0 = Little endian, 1 = Big endian (endianness is locked on little endian)
ES = Element Size: 00 = 8-bit, 01= 16-bit, 10 = 32-bit, 11 = No endianness conversion
X =nla

1.2.3.1.2.4 First-Level Page Descriptor Format

If a translation granularity smaller than 1MB is required, a two-level translation process is used. In this
case, the first-level block descriptor specifies only the start address of a second-level translation table.
The second-level translation table entries specify the actual translation properties.

SPRUHG1B-October 2012 —-Revised June 2016 Chip Level Resources 149

Submit Documentation Feedback
Copyright © 2012-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUHG1B

13 TEXAS
INSTRUMENTS

System MMU www.ti.com

1.2.3.1.2.5 First-Level Section Descriptor Format

Each section descriptor in the first-level translation table specifies the complete translation properties for a
1MB section or a 16MB supersection.

NOTE: Supersection descriptors must be repeated 16 times, because each descriptor in the first-
level translation table describes 1MB of memory. If an access points to a descriptor that is
not initialized, the MMU will behave in an unpredictable way.

In addition to the address translation itself, three parameters are specified in the section descriptors:

» Endianness - The endianness parameter specifies whether the memory section uses a big- or little-
endian data format. This parameter is locked to little endian.

» Element Size - The element size parameter can optionally specify the data access size (8, 16, or 32
bits) for all data items in the defined section.

e Mixed Region - The mixed region parameter specifies whether the information about the data access
size is detected from the access itself (access-based detection) or if the specified element size
parameter is used (page-based detection). For example, the specified element size parameter can be
used when several smaller sized accesses are packed into a bigger sized access, such as two 16-bit
accesses packed into one 32-bit access. In this case, with no specified data access size, 32 bits would
be the access size detected, leading to an incorrect result. To avoid this problem, specify the data
access size for the memory section.

1.2.3.1.2.6 Section Translation Summary

Sections and supersections can be translated based solely on the information in the first-level translation
table.

Figure 1-12. Section Translation Summary
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1.2.3.1.2.7 Supersection Translation Summary

The translation of a supersection is similar to the translation of a section. The difference is that for a
supersection only bits 31 to 24 index into the first-level translation table. The last four bits of the table
index are implicitly assumed to be zero as there are 16 identical consecutive entries for a supersection.

Figure 1-13. Supersection Translation Summary

Virtual address

31 24|23

First-level translation table

Table index

N Supersection base address
(From first-level descriptor)

31 24|23

Physical address

SPRUHG1B-October 2012 —-Revised June 2016 Chip Level Resources 151

Submit Documentation Feedback
Copyright © 2012-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUHG1B

13 TEXAS
INSTRUMENTS

System MMU www.ti.com

1.2.3.1.2.8 Two-Level Translation

Two-level translation is used when fine-grain granularity is required, that is, when memory sections
smaller than 1MB are needed. In this case, the first-level descriptor provides a pointer to the base address
of a second-level translation table. This second-level table is indexed by bits 19 to 12 of the virtual
address.

Figure 1-14. Two-Level Translation

Virtual address

31

20 [ 19 12|11 0

First-level table index

First-level translation table

Second-level table index

First-level descriptor

- Second-level translation table

Second-level descriptor

»
> Ll

Each second-level translation table describes the translation of 1MB of address space in pages of 64KB
(large page) or 4KB (small page). It consists of 256 second-level descriptors describing 4KB each.

NOTE: In the case of a large page, the same descriptor must be repeated 16 times. If an access
points to a descriptor that is not initialized, the MMU will behave in an unpredictable way."
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1.2.3.1.2.9 Second-Level Descriptor Format

Similar to first-level section descriptors, second-level descriptors provide all of the necessary information
for the translation of a large or small page. The translation parameters (endianness, element size, and

mixed region) have the same meaning as those for sections.

Table 1-44. Second-Level Descriptor Format

31:16 (1512 11 | 10 [ 9 | 86 | 54 | 32 [1]o0
X 0 | 0 | Fault
Large Page Base Address ’ X M X E X ES X 0 | 1 |Large Page
Small Page Base Address M X E X ES X 1 | X | Small Page

M = Mixed region: 0 = Page-based endianness, 1 = Access-based endianness

E = Endianness: 0 = Little endian, 1 = Big endian (endianness is locked on little endian)
ES = Element Size: 00 = 8-bit, 01= 16-bit, 10 = 32-bit, 11 = No endianness conversion

X =nla
Figure 1-15. Small Page Translation Summary
Virtual address
31 20[19 12[11 0
x
(0]
5 2
2 3
o First-level translation table I
8 E
] 2
k) 2
& 9]
n [&]
= [0
i (%]
First-level descriptor
_’ [

o Second-level translation table

\ 4

Small page base address

(From second-level descriptor)

31

12

11 0

Physical address
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1.2.3.1.2.10 Large Page Translation Summary

The translation of a large page is similar to the translation of a small page. The difference is that, for a
large page, only bits 19 to 16 index into the second-level translation table. The last four bits of the table
index are implicitly assumed to be zero as there are 16 identical consecutive entries for a large page.

Figure 1-16. Large Page Translation Summary

Virtual address

31 2019 1615 0
x
(0]
5 2
= o
o First-level translation table :@
I o
s >
© Q<
> T
g 2
3 3
T &
First-level descriptor
_’ :
Second-level translation table
g
S
=t
w| =
| T
T —
NE
HE
3|2
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8 3
Ik
S|e
31 16|15 0
Physical address
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1.2.3.1.3 Translation Lookaside Buffer

Translating virtual addresses to physical addresses is required for each memory access in systems using
an MMU. To accelerate this translation process, a cache, or TLB, holds the result of recent translations.

For every translation, the MMU internal logic first checks whether the requested translation is already
cached in the TLB. If the translation is cached, this translation is used; otherwise the translation is
retrieved from the translation tables and the TLB is updated. If the TLB is full, one of its entries must be
replaced. This entry is selected on a random basis.

The first n TLB entries, where n < Total Number N of TLB Entries , can be protected (locked) against
being overwritten by setting the TLB base pointer to n . When this mechanism is used, only unprotected
entries can be overwritten. The victim pointer indicates the next TLB entry to be written. Figure 1-17
shows an example of the TLB with N TLB entries (ranging from 0 to N-1). The base pointer contains the

value "3" protecting Entry 0, Entry 1, and Entry 2 and the victim pointer points to the next TLB entry to be
updated.

NOTE: The last TLB entry (Entry N-1) always remains unprotected.

Figure 1-17. TLB-Entry Lock Mechanism

TLB
Entry N-1
Victim pointer
Entries 3 through N-1
N NR can be overwritten
Base pointer
Entry 3
Entry 2
Entries 0, 1, and 2
Entry 1 are locked
Entry O

The table walking logic automatically writes the TLB entries. The entries can also be manually written,
which is done typically to ensure that the translation of time-critical data accesses is already present in the

TLB so that they execute as fast as possible. The entries must be locked to prevent them from being
overwritten.

1.2.3.1.3.1 TLB Entry Format
TLB entries consist of two parts:

» The CAM part contains the virtual address tag used to determine if a virtual address translation is in
the TLB. The TLB acts like a fully associative cache addressed by the virtual address tag. The CAM
part also contains the section/page size, as well as the preserved and the valid parameters. See the
register table for more details.

 The RAM part contains the address translation that belongs to the virtual address tag as well as the
endianness, element size, and mixed parameters described in First-Level Translation Table. See the
MMU_RAM register table for more details.

The valid parameter specifies whether an entry is valid or not. The preserved parameter determines the
behavior of an entry in the event of a TLB flush. If an entry is set as preserved, it is not deleted when a
TLB is flushed, that is, when [0] GLOBALFLUSH is set to 1. Preserved entries must be deleted manually.
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Figure 1-18. TLB-Entry Structure
CAM part RAM part
Virtual address tags Preserved bits Valid bits Size Physical address tags Endianness Element size Mixed bit
Virtual address tag N—1 P \Y S Physical address tag N—1 E ES M
Virtual address tag 1 P V S Physical address tag 1 E ES M
Virtual address tag 0 P \% S Physical address tag 0 E ES M
0 = nonpreserved 0 = not valid 00 = 1MB 0 = little endian Set to 00 Set to 0.
1 = preserved 1 = valid 01 = 64KB
10 = 4KB
11 =16MB
Virtual address tag Physical address tag

1.2.3.2 MMU Clock Configuration

There are two clock domains: The functional clock domain for the MMU, which is synchronous to the clock
for the interconnect slave and master access ports; and the clock domain for the interconnect slave
configuration port. As these clocks are matched, there is a single input clock with enables for each of the
clock domains. If a clock domain should run at the same frequency as the input clock, that enable can be
tied high.

Two clock enable signals exist, one to enable the interconnect data master and slave ports, and the other
to enable the clock on the configuration L3 interconnect port. The clock signals are configured through the
MMU_SYSCONFIG register. This is a system configuration register that controls the various parameters
of the L3 interface.

1.2.3.3 MMU Software Reset

This section describes the software reset feature of the module. The MMU instances are reset together
with their respective reset domains. See table Clocks and Resets for information about the reset domains
of the different MMU instances.

To perform a software reset, write 1 in the MMU_SYSCONFIG[1] SOFTRESET bit. The
MMU_SYSSTATUS[0] RESETDONE bit indicates that the software reset is complete when its value is 1.
When the software reset completes, the MMU_SYSCONFIG[1] SOFTRESET bit is automatically reset.
The software must ensure that the software reset completes before doing MMU operations. When an
MMU instance is released from reset, its TLB is empty and the MMU is disabled.

1.2.3.4 MMU Power Management

As part of the device system-wide power management scheme, each MMU instance supports a
communication protocol with the PRCM module that allows the PRCM module to request an MMU
instance to enter a low-power state. When the MMU instance acknowledges a low-power mode request
from the PRCM module, the clock to the instance is gated off at the PRCM clock generator. Because the
clock is disabled at the source, the low-power mode offers lower power consumption than the internal
clock gating method in the local power management.
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1.2.3.5 MMU Local Power Management Features

Table 1-45. MMU Local Power Management Features

Feature Register
Idle modes MMU_SYSCONFIG[4:3] IDLEMODE
Clock activity MMU_SYSCONFIG[9:8] CLOCKACTIVITY

Clock autogating

MMU_SYSCONFIG[0] AUTOIDLE

NOTE: The MMU_SYSCONFIG[9:8] CLOCKACTIVITY bits are read only.

1.2.3.6 MMU Interrupt Requests

Table 1-46. Events

Event Flag Event Mask Synchron | Sensitivit | Map to Description
ous y

MMU_IRQSTATUS[4] | MMU_IRQENABLE[4] Yes Level M3_IRQ_ | Error in the L2 MMU due to multiple matches
MULTIHITFAULT MULTIHITFAULT 0 in the TLB
MMU_IRQSTATUS[3] | MMU_IRQENABLE[3] Yes Level M3_IRQ_ | Error in the L2 MMU due to error response
TABLEWALKFAULT | TABLEWALKFAULT 0 received during a Table Walk
MMU_IRQSTATUS[2] | MMU_IRQENABLE[2]
EMUMISS EMUMISS
MMU_IRQSTATUS[1] | MMU_IRQENABLE[1] Yes Level M3_IRQ_ | Error in the L2 MMU due to invalid descriptor
TRANSLATIONFAUL | TRANSLATIONFAUL 0 in the translation tables (translation fault)
T T
MMU_IRQSTATUS[0] | MMU_IRQENABLEJ0] Yes Level M3_IRQ_ | Error in L2 MMU due to unrecoverable TLB
TLBMISS TLBMISS 0 miss (hardware TWL disabled)

1.2.3.7 MMU Error Handling

Table 1-47. Error Handling

Item

Condition

Action

1 Table-walk read has an error response.

Treat generally the same as a translation fault, but set
the TableWalkFault interrupt status bit to aid in diagnosis

2 MMU is disabled during table-walk.

Not permitted; can result in loss of the current transaction
but must not deadlock the MMU.

Avoid this condition by first disabling the table-walk logic
and then polling the TWLRunning bit to ensure that no
table walk is pending.

3 MMU is disabled during an address translation.

Not permitted; can result in access to an unintended
location, but must not deadlock MMU.

This condition should be avoided by ensuring that no
accesses are pending.

walk.

4 TLB is accessed during an address translation or a table

Reading permitted; write should be done with care to
ensure that the TLB is self-consistent at all times that a
translation can occur.

5 TLB is flushed during address translation or a table walk.

Permitted; the flush is processed first, followed by the
TWL update.

6 MMU is disabled while an interrupt is pending.

Not permitted; all pending interrupts should be processed
before disabling the MMU.
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L3 Interconnect configuration port: Accesses to undecoded register addresses must not give an error
response.

To protect against changes to the address translation between a READEX and the corresponding write or
during a burst the following configuration operations are protected against writes during these processes:

1. TLB update
2. Global flush
3. Flush entry
4. MMU disable

The protection is implemented by stalling the configuration interconnect transaction until the write can
proceed safely.

1.2.4 MMU Low-level Programming Models

This section covers the low-level hardware programming sequences for configuration and usage of the
module.

1.2.4.1 MMU Global Initialization

1.2.4.1.1 Main Sequence - MMU Global Initialization

The System MMU can be enabled or disabled in MMU_CFG register (refer to the Control Module chapter).
Figure 1-19 shows the procedure to initialize the MMU after a power-on or software reset.

Figure 1-19. MMU Global Initialization

Use
translation
tables?

Yes

A
Write
translation
tables

Time- Yes

critical
Write -
TLB entries e T S
MMU_LD_TLB[0] LDTLBITEM = 0x1 No MMU_LD TLB[0] L DTLBITEM
v v
Lock TLB entries Lock TLB entries
MMU_LOCK = 0x- MMU_LOCK = 0x-
I
A A 4
Disable walking logic Enable walking logic
MMU_CNTL[0] TWLENABLE = 0x0 MMU_CNTL[0] TWLENABLE = 0Ox1
]
A
Enable MMU
MMU_CNTL[1] MMUENABLE = 0x1

End
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1.2.4.1.2 Subsequence - Configure a TLB entry

Table 1-48. Configure a TLB Entry

Step Registe/Bitfield/Programming Model Value
Load the Virtual Address Tag MMU_CAM[31:12] VATAG 0x-
Protect the TLB entry against flush MMU_CAM[3] P 0x1
Validate the TLB entry MMU_CAM[2] V 0x1
Define the page size MMU_CAM[1:0] PAGESIZE 0x-

1.2.4.2 Operational Modes Configuration

1.2.4.2.1 Main Sequence - Writing TLB Entries Statically

Writing TLB entries statically avoids the need to write translation tables in memory and is commonly used
for relatively small address spaces. This method ensures that the translation of time-critical data accesses
execute as fast as possible with entries already present in the TLB. These entries must be locked to
prevent them from being overwritten.

Table 1-49. MMU Writing TLB Entries Statically

Step Register/ Bitfield / Programming Model Value
Execute software reset MMU_SYSCONFIG[1] SOFTRESET 0x1
Wait for reset to complete MMU_SYSSTATUS[0] RESETDONE =0x1
Enable power saving via automatic interface clock gating | MMU_SYSCONFIG[0] AUTOIDLE 0x1
Configure TLB entries Refer to table Configure a TLB Entry
Load the physical Address of the page MMU_RAM[31:12] PHYSICALADDRESS 0x-
Define the endianness of the page (little endian or big MMU_RAM[9] ENDIANNESS 0x-
endian)
Select the element size MMU_RAM[8:7] ELEMENTSIZE 0x-
Define mixed page attribute MMU_RAM[6] MIXED 0x-
Specify the TLB entry you want to write MMU_LOCK([8:4] CURRENTVICTIM 0x-
Load the specified entry in the TLB MMU_LD_TLB[0] LDTLBITEM 0x1
Enable multihit fault and TLB miss MMU_IRQENABLE[4] MULTIHITFAULT 0x1

MMU_IRQENABLE[0] TLBMISS 0ox1

Enable memory translations MMU_CNTL[1] MMUENABLE 0x1

1.2.4.2.2 Main Sequence - Protecting TLB Entries

The first n TLB entries (with n < total number of TLB entries) can be protected from being overwritten with
new translations. This is useful to ensure that certain commonly used or time-critical translations are
always in the TLB and do not require retrieval using the table walking process.

Table 1-50. Protecting TLB Entries

Step Register/Bitfield/Programming Model Value
Locks the TLB entries MMU_LOCK][14:10] BASEVALUE 0x-
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1.2.4.2.3 Main Sequence - Deleting TLB Entries

Two mechanisms exist to delete TLB entries. All unpreserved TLB entries, that is, TLB entries written with
the preserved bit set to zero, can be deleted by invoking a TLB flush. The preserved bit should only be
used on protected TLB entries, as it does not prevent replacement by the table walking logic.

Table 1-51. Deleting TLB Entries

Step Registe/Bitfield/Programming Model Value
Flush all nonprotected TLB entries MMU_GFLUSH[0] GLOBALFLUSH 0x1
Flush all TLB entries specified by the CAM register MMU_FLUSH_ENTRY[0] FLUSHENTRY 0x1

1.2.4.2.4 Main Sequence - Read TLB Entries
TLB entries can be read by the programmer to determine the TLB content at runtime.

Table 1-52. Read TLB Entries

Step Register/Bitfield/Programming Model Value
Set the current victim pointer MMU_LOCK][8:4] CURRENTVICTIM 0x-
Read RAM parts of the TLB entry MMU_READ_RAM
Read CAM parts of the TLB entry MMU_READ_CAM
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1.2.5 MMU Registers
1.25.1 MMU Instance Summary
Table 1-53. MMU Instance Summary
Module Name Size
System MMU 4KB

1.2.5.2 MMU Registers

Table 1-54. MMU Registers

Register Name Type Register Address Offset
Width (Bits)
MMU_REVISION R 32 00h
MMU_SYSCONFIG RW 32 10h
MMU_SYSSTATUS R 32 14h
MMU_IRQSTATUS RW 32 18h
MMU_IRQENABLE RW 32 1Ch
MMU_WALKING_ST R 32 40h
MMU_CNTL RW 32 44h
MMU_FAULT_AD R 32 48h
MMU_TTB RW 32 4Ch
MMU_LOCK RW 32 50h
MMU_LD_TLB RW 32 54h
MMU_CAM RW 32 58h
MMU_RAM RW 32 5Ch
MMU_GFLUSH RW 32 60h
MMU_FLUSH_ENTRY RW 32 64h
MMU_READ_CAM R 32 68h
MMU_READ_RAM R 32 6Ch
MMU_EMU_FAULT_AD R 32 70h
MMU_FAULT_PC R 32 80h

12521 MMU_REVISION

Figure 1-20. MMU_REVISION

The MMU_REVISION register is shown in Figure 1-20 and described in Table 1-55.

31 0
REVISION
R-0
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset
Table 1-55. MMU_REVISION Field Descriptions

Bit Field Value | Description

31-0 REVISION 0 IP Revision.
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1.2.5.2.2 MMU_SYSCONFIG
The MMU_SYSCONFIG register is shown in Figure 1-21 and described in Table 1-56.

Figure 1-21. MMU_SYSCONFIG

31 16
Reserved
R-0
15 10 9 8 7 5 4 3 2 1 0
Reserved CLOCKACTIVI Reserved IDLEMODE Reserved SOFTRESET AUTOIDLE
TY
R-0 R/W-0 R-0 R/W-0 R-0 R/W-0 R/W-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 1-56. MMU_SYSCONFIG Field Descriptions

Bit Field Value | Description
31-10 | Reserved 0 Write O's for future compatibility. Reads returns 0.
9-8 CLOCKACTIVITY 0 Cflfock activity during wake-up mode 00 Functional and Interconnect clocks can be switched
off.
7-5 Reserved 0 Write O's for future compatibility. Reads returns 0
4-3 IDLEMODE Idle Mode
0 Force-idle. An idle request is acknowledged unconditionally.
1h No-idle. An idle request is never acknowledged.
2h Smart-idle. Acknowledgment to an idle request is given based on the internal activity of the
module.
3h Reserved do not use.
Reserved 0 Write O's for future compatibility. Reads returns 0.
SOFTRESET 1-0 Software reset. This bit is automatically reset by the hardware. During reads, it always return
0.
Read 0x0: always return 0
Write 0x0: no functional effect
Write Ox1: The module is reset
Read 0x1: never happens
0 AUTOIDLE Internal interconnect clock gating strategy.
Interconnect clock is free-running.
Aut_o_matic interconnect clock gating strategy is applied, based on the interconnect interface
activity.
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1.2.5.2.3 MMU_SYSSTATUS

The MMU_SYSSTATUS register is shown in Figure 1-22 and described in Table 1-57.

Figure 1-22. MMU_SYSSTATUS
31 1 0
Reserved RESETDONE
R-0 R-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 1-57. MMU_SYSSTATUS Field Descriptions

Bit Field Value | Description
31-1 Reserved 0 Reads returns 0.
0 RESETDONE Internal reset monitoring.

Internal module reset in on-going.

Reset completed.

SPRUHG1B-0October 2012—-Revised June 2016

Submit Documentation Feedback

Copyright © 2012-2016, Texas Instruments Incorporated

Chip Level Resources

163


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUHG1B

System MMU

13 TEXAS
INSTRUMENTS

www.ti.com

1.2.5.2.4 MMU_IRQSTATUS

The MMU_IRQSTATUS register is shown in Figure 1-23 and described in Table 1-58.

Figure 1-23. MMU_IRQSTATUS

31 16
Reserved
R-0
15 5 4 3 2 1 0
Reserved MULTIHITFAU | TABLEWALKF EMUMISS TRANSLATION TLBMISS
LT AULT FAULT
R-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 1-58. MMU_IRQSTATUS Field Descriptions

Bit Field

Value

Description

31-5 Reserved

0

Write O's for future compatibility read returns 0.

4 MULTIHITFAULT

1-0

Error due to multiple matches in the TLB.
Read 0x0: MultiHitFault false.

Write 0x0: MultiHitFault status bit unchanged.
Write Ox1: MultiHitFault status bit is reset.
Read 0x1: MultiHitFault is true ("pending").

3 TABLEWALKFAULT

Error response received during a Table Walk.
Read 0x0: TableWalkFault false.

Write 0x0: TableWalkFault status bit unchanged.
Write Ox1: TableWalkFault status bit is reset.
Read 0x1: TableWalkFault is true ("pending").

2 EMUMISS

1-0

Unrecoverable TLB miss during debug (hardware TWL disabled).
Read 0x0: EMUMiss false.

Write 0x0: EMUMiss status bit unchanged.

Write Ox1: EMUMiss status bit is reset.

Read 0x1: EMUMiss is true ("pending").

1 TRANSLATIONFAUL
T

Invalid descriptor in translation tables (translation fault).

Read 0x0: TranslationFault false.
Write Ox0: TranslationFault status bit unchanged.
Write 0x1: TranslationFault status bit is reset.

Read 0x1: TranslationFault is true ("pending").

0 TLBMISS

1-0

Unrecoverable TLB miss (hardware TWL disabled).
Read 0x0: TLBMiss false.

Write Ox0: TLBMiss status bit unchanged.

Write Ox1: TLBMiss status bit is reset.

Read 0x1: TLBMiss is true ("pending"”).
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1.25.25 MMU_IRQENABLE
The MMU_IRQENABLE register is shown in Figure 1-24 and described in Table 1-59.
Figure 1-24. MMU_IRQENABLE
31 16
Reserved
R-0
15 5 4 3 2 1 0
Reserved MULTIHITFAU | TABLEWALKF EMUMISS TRANSLATION TLBMISS
LT AULT FAULT
R-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset
Table 1-59. MMU_IRQENABLE Field Descriptions
Bit Field Value | Description
31-5 Reserved 0 Write O's for future compatibility read returns 0.
4 MULTIHITFAULT Error due to multiple matches in the TLB.
MultiHitFault is masked.
MultiHitFault event generates an interrupt if occurs.
3 TABLEWALKFAULT Error response received during a Table Walk.
TableWalkFault is masked.
TableWalkFault event generates an interrupt if occurs.
2 EMUMISS Unrecoverable TLB miss during debug (hardware TWL disabled).
EMUMIiss interrupt is masked.
EMUMiss event generates an interrupt when it occurs.
1 TRANSLATIONFAUL Invalid descriptor in translation tables (translation fault).
T
TranslationFault is masked.
TranslationFault event generates an interrupt if occurs.
0 TLBMISS Unrecoverable TLB miss (hardware TWL disabled).
TLBMiss interrupt is masked.
TLBMiss event generates an interrupt when if occurs.
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1.25.2.6 MMU_WALKING_ST
The MMU_WALKING_ST register is shown in Figure 1-25 and described in Table 1-60.
Figure 1-25. MMU_WALKING_ST
31 1 0
Reserved TWLRUNNING
R-0 R-0
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset
Table 1-60. MMU_WALKING_ST Field Descriptions
Bit Field Value | Description
31-1 Reserved 0 Reads return 0.
0 TWLRUNNING Table Walking Logic is running.
TWL Completed.
TWL Running.
1.25.2.7 MMU_CNTL
The MMU_CNTL register is shown in Figure 1-26 and described in Table 1-61.
Figure 1-26. MMU_CNTL
31 4 3 2 1 0
Reserved EMUTLBUPDA | TWLENABLE | MMUENABLE Reserved
TE
R-0 R/W-0 R/W-0 R/W-0 R-0
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset
Table 1-61. MMU_CNTL Field Descriptions
Bit Field Value | Description
31-4 Reserved 0 Write O's for future compatibility Reads return 0.
3 EMUTLBUPDATE Enable TLB update on emulator table walk.
Emulator TLB update disabled.
Emulator TLB update enabled.
2 TWLENABLE Table Walking Logic enable.
TWL disabled.
TWL enabled.
1 MMUENABLE MMU enable.
MMU disabled.
MMU enabled.
0 Reserved 0 Write O's for future compatibility Reads return 0.
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1.25.2.8 MMU_FAULT_AD
The MMU_FAULT_AD register is shown in Figure 1-27 and described in Table 1-62.
Figure 1-27. MMU_FAULT_AD
31 0
FAULTADDRESS
R-0
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset
Table 1-62. MMU_FAULT_AD Field Descriptions
Bit Field Value | Description
31-0 FAULTADDRESS 0-FFFF | Virtual address of the access that generated a fault.
FFFFh
1.25.29 MMU_TTB
The MMU_TTB register is shown in Figure 1-28 and described in Table 1-63.
Figure 1-28. MMU_TTB
31 7 6 0
TTBADDRESS | Reserved
R/W-0 R-0
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset
Table 1-63. MMU_TTB Field Descriptions
Bit Field Value | Description
31-7 TTBADDRESS 0-3FF | Translation Table Base Address.
FFFFh
6-0 Reserved 0 Write O's for future compatibility Reads return 0.
1.25.2.10 MMU_LOCK
The MMU_LOCK register is shown in Figure 1-29 and described in Table 1-64.
Figure 1-29. MMU_LOCK
31 15 14 10 9 8 4 3 0
Reserved | BASEVALUE | Reserved | CURRENTVICTIM Reserved
R-0 R/W-0 R-0 R/W-0 R-0
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset
Table 1-64. MMU_LOCK Field Descriptions
Bit Field Value | Description
31-15 | Reserved 0 Write O's for future compatibility Reads return 0.
14-10 | BASEVALUE 0-1Fh | Locked entries base value.
9 Reserved 0 Write O's for future compatibility Reads return 0.
8-4 CURRENTVICTIM 0-1Fh | Current entry to be updated either by the TWL or by the SW Write value : TLB entry to be
updated by software, Read value : TLB entry that will be updated by table walk logic.
3-0 Reserved 0 Write O's for future compatibility Reads return 0.
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1.2.5.2.11 MMU_LD_TLB

The MMU_LD_TLB register is shown in Figure 1-30 and described in Table 1-65.

Figure 1-30. MMU_LD_TLB

31 1 0
Reserved LDTLBITEM
R-0 R/W-0
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset
Table 1-65. MMU_LD_TLB Field Descriptions
Bit Field Value | Description
31-1 Reserved 0 Write O's for future compatibility Reads return 0.
0 LDTLBITEM 1-0 Write (load) data in the TLB.
Read 0x0: Always return 0.
Write 0x0: No functional effect.
Write Ox1: Load TLB data.
Read 0x1: Never happens.
1.25.2.12 MMU_CAM
The MMU_CAM register is shown in Figure 1-31 and described in Table 1-66.
Figure 1-31. MMU_CAM
31 12 11 3 2 1 0
VATAG | Reserved P | v | PAGEsIZE
R/W-0 R-0 R/W-0 R/W-0 R/W-0
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset
Table 1-66. MMU_CAM Field Descriptions
Bit Field Value | Description
31-12 | VATAG 0-F Virtual address tag.
FFFFh
11-4 Reserved 0 Write O's for future compatibility Reads return 0.
3 P Preserved bit.
TLB entry may be flushed.
TLB entry is protected against flush.
2 \ Valid bit.
TLB entry is invalid.
TLB entry is valid.
1-0 PAGESIZE Page size.
Section (1MB).
Large page (64KB).
2h Small page (4KB).
3h Supersection (16MB).
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1.2.5.2.13 MMU_RAM
The MMU_RAM register is shown in Figure 1-32 and described in Table 1-67.

Figure 1-32. MMU_RAM

31 12 11 10 9 8 7 6 5 0
PHYSICALADDRESS Reserved | ENDIANNESS |  ELEMENTSIZE | MIXED| Reserved
RIW-0 R-0 RIW-0 RIW-0 RIW-0 R-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 1-67. MMU_RAM Field Descriptions

Bit Field Value | Description
31-12 | PHYSICALADDRESS 0-F Physical address of the page.
FFFFh
11-10 | Reserved 0 Write O's for future compatibility Reads return 0.
9 ENDIANNESS Endianness of the page.
Little Endian.
Big endian.
8-7 ELEMENTSIZE Element size of the page (8, 16, 32, no translation)
8-bits
16-bits
2h 32-bits
3h No translation
6 MIXED Mixed page attribute (use CPU element size).
Use TLB element size.
Use CPU element size.
5-0 Reserved 0 Write O's for future compatibility Reads return 0.

1.2.5.2.14 MMU_GFLUSH
The MMU_GFLUSH register is shown in Figure 1-33 and described in Table 1-68.

Figure 1-33. MMU_GFLUSH

31 1 0
Reserved GLOBALFLUS
H
R-0 R/W-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 1-68. MMU_GFLUSH Field Descriptions

Bit Field Value | Description
31-1 Reserved 0 Write O's for future compatibility Reads return 0.
0 GLOBALFLUSH 1-0 Flush all the non-protected TLB entries when set.

Read 0x0: always return 0.

Write 0x0: no functional effect.

Write 0x1: flush all the non-protected TLB entries.

Read 0x1: never happens.

SPRUHG1B-October 2012 —-Revised June 2016 Chip Level Resources 169

Submit Documentation Feedback
Copyright © 2012-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUHG1B

System MMU

13 TEXAS
INSTRUMENTS

www.ti.com

1.2.5.2.15 MMU_FLUSH_ENTRY
The MMU_FLUSH_ENTRY register is shown in Figure 1-34 and described in Table 1-69.

Figure 1-34. MMU_FLUSH_ENTRY

31 1 0
Reserved FLUSHENTRY
R-0 R/W-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 1-69. MMU_FLUSH_ENTRY Field Descriptions

Bit Field

Value | Description

31-1 Reserved

0 Write O's for future compatibility Reads return 0.

0 FLUSHENTRY

1-0 Flush the TLB entry pointed by the virtual address (VATag) in MMU_CAM register, even if
this entry is set protected.

Read 0x0: always return 0.

Write 0x0: no functional effect.
Write Ox1: flush all the TLB entries specified by the CAM register.

Read 0x1: never happens.

1.25.2.16 MMU_READ_CAM
The MMU_READ_CAM register is shown in Figure 1-35 and described in Table 1-70.

Figure 1-35. MMU_READ_CAM

31 12 11 4 3 2 1 0
VATAG | Reserved | P [ v | PAGEsIzE
R-0 R-0 RO RO R-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 1-70. MMU_READ_CAM Field Descriptions

Bit Field

Value | Description

31-12 | VATAG

0-F Virtual address tag.
FFFFh

11-4 Reserved

0 Reads return 0.

3 P Preserved bit.

TLB entry may be flushed.

TLB entry is protected against flush.
2 \ Valid bit.

TLB entry is invalid.

TLB entry is valid.

1-0 PAGESIZE

Page size.

Section (1MB).

Large page (64KB).
2h Small page (4KB).

3h Supersection (16MB).
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1.2.5.2.17 MMU_READ_RAM
The MMU_READ_RAM register is shown in Figure 1-36 and described in Table 1-71.

Figure 1-36. MMU_READ_RAM

31 12 11 10 9 8 7 6
PHYSICALADDRESS Reserved | ENDIANNESS |  ELEMENTSIZE | MIXED| Reserved
R-0 R-0 R-0 R-0 R-0 R-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 1-71. MMU_READ_RAM Field Descriptions

Bit Field Value | Description
31-12 | PHYSICALADDRESS 0-F Physical address of the page.
FFFFh
11-10 | Reserved 0 Reads return 0.
9 ENDIANNESS Endianness of the page.
Little Endian.
Big endian.
8-7 ELEMENTSIZE Element size of the page (8, 16, 32, no translation)
8-bits
16-bits
2h 32-bits
3h No translation
6 MIXED Mixed page attribute (use CPU element size).
Use TLB element size.
Use CPU element size.
5-0 Reserved Reads return 0.
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1.2.5.2.18 MMU_EMU_FAULT_AD
The MMU_EMU_FAULT_AD register is shown in Figure 1-37 and described in Table 1-72.

31

Figure 1-37. MMU_EMU_FAULT_AD

EMUFAULTADDRESS

R-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 1-72. MMU_EMU_FAULT_AD Field Descriptions

Bit Field Value | Description
31-0 EMUFAULTADDRES | O-FFFF | Virtual address of the last emulator access that generated a fault.
S FFFFh
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1.2.5.2.19 MMU_FAULT _PC
The MMU_FAULT_PC register is shown in Figure 1-38 and described in Table 1-73.

31

Figure 1-38. MMU_FAULT_PC

PC

R-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 1-73. MMU_FAULT_PC Field Descriptions

Bit Field Value | Description
31-0 PC 0-FFFF | CPU program counter value where cause MMU fault.
FFFFh

field.

The address value is captured at MMU_EMU_FAULT_AD[31:0] EMUFAULTADDRESS bit

Data-Read-access : corresponding PC.

Data-write-access : not perfect accuracy due to Posted-write.
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1.3 Device Interrupts

1.3.1 Interrupt Requests to Cortex-A8 MPU INTC
Table 1-74 shows the Cortex-A8 MPU INTC interrupt mapping.

Table 1-74. Cortex-A8 MPU INTC Interrupt Mapping

INTERCI:??JrIIﬁIZ(I\?SMBER (SO =lOlIReI=
0 EMUINT CORTEX-A8 Cortex-A8 Emulation Event
1 COMMTX CORTEX-A8 Cortex-A8 Emulation Event
2 COMMRX CORTEX-A8 Cortex-A8 Emulation Event
3 BENCH CORTEX-A8 Cortex-A8 Emulation Event
4 ELM_IRQ ELM ELM Error Location Procession
Completion Event
5 Reserved Reserved Reserved
6 Reserved Reserved Reserved
7 NMI External Pin NMIn Pin Interrupt Event
8 Reserved Reserved Reserved
9 L3DEBUG L3 L3 Interrupt
10 L3APPINT L3 L3 Interrupt
11 TINT8 TIMERS8 Timer 8 Interrupt Event
12 EDMACOMPINT EDMA CC Completion EDMA3CC Region0 DMA Completion
Interrupt
13 EDMAMPERR EDMA Memory Protection | EDMA Memory Protection Error Event
Error
14 EDMAERRINT EDMA CC Error EDMA Channel Controller Error Interrupt
15 WDTINTO Watchdog Timer O Watchdog Timer 0 Event
16 SATAINTO SATAO SATAO Module Interrupt
17 USBSSINT USBSS Queue MGR or CPPI Completion Interrupt
18 USBINTO USBO USB 0 RX/TX DMA, Endpoint ready/error
Interrupt
19 USBINT1 USB1 USB 1 RX/TX DMA, Endpoint ready/error
Interrupt
20-27 Reserved Reserved Reserved
28 SDINT1 SD/SDIO1 SD/SDIO 1 Interrupt
29 SDINT2 SD/SDIO2 SD/SDIO 2 Interrupt
30 I12CINT2 12C2 12C 2 Interrupt
31 I12CINT3 12C3 12C 3 Interrupt
32 GPIOINT2A GPIO2 GPIO 2 Interrupt 1
33 GPIOINT2B GPIO2 GPIO 2 Interrupt 2
34 USBWAKEUP USBSS USB Subsystem Wakeup Interrupt
35 PCleWAKEUP PCle Wakeup PCle Wakeup Interrupt
36 HDVPSSINT HDVPSS HDVPSS Interrupt
37 Reserved Reserved Reserved
38 HDMIINT HDMI HDMI Interrupt
39 ISS_IRQ_5 ISS ISS Interrupt
40 3PGSWRXTHRO EMAC Switch RX EMACSW Receive Threshold Interrupt
Threshold
41 3PGSWRXINTO EMAC Switch Receive EMACSW Receive Pending Interrupt
42 3PGSWTXINTO EMAC Switch Transmit EMACSW Transmit Pending Interrupt
43 3PGSWMISCO EMAC Switch EMACSW Stat, Host, MDIO LINKINT or
Miscellaneous MDIO USERINT

174 Chip Level Resources

Copyright © 2012-2016, Texas Instruments Incorporated

SPRUHG1B-0October 2012—-Revised June 2016

Submit Documentation Feedback


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUHG1B

13 TEXAS
INSTRUMENTS

www.ti.com

Device Interrupts

Table 1-74. Cortex-A8 MPU INTC Interrupt Mapping (continued)

INTERCI;cl)JrIIﬁIZ(I\?L?MBER SO Solliieis
44-46 Reserved Reserved Reserved
47 FDIFINT FD Face Detect Interrupt
48 PCIINTO PCle PCle (Legacy) Interrupt O
49 PCIINT1 PCle PCle (MSI) Interrupt 1
50 PCIINT2 PCle PCle (Error) Interrupt 2
51 PCIINT3 PCle PCle (Power Management) Interrupt 3
52 DCANO_INTO DCANO DCAN 0 Interrupt 0
53 DCANO_INT1 DCANO DCAN 0 Interrupt 1
54 DCANO_PARITY DCANO Parity DCAN 0 Parity Interrupt
55 DCAN1_INTO DCAN1 DCAN 1 Interrupt O
56 DCAN1_INT1 DCAN1 DCAN 1 Interrupt 1
57 DCAN1_PARITY DCANL1 Parity DCAN 1 Parity Interrupt
58 Reserved Reserved Reserved
59 Reserved Reserved Reserved
60 Reserved Reserved Reserved
61 Reserved Reserved Reserved
62 GPIOINT3A GPIO3 GPIO 3 Interrupt 1
63 GPIOINT3B GPIO3 GPIO 3 Interrupt 2
64 SDINTO SD0/SDIOO SD/SDIO 0 Interrupt
65 SPIINTO SPIO SPI 0 Interrupt
66 Reserved Reserved Reserved
67 TINT1 TIMER1 Timer 1 Interrupt
68 TINT2 TIMER2 Timer 2 Interrupt
69 TINT3 TIMER3 Timer 3 Interrupt
70 I2CINTO 12C0 12C 0O Interrupt
71 12CINT1 12C1 12C 1 Interrupt
72 UARTINTO UARTO UART 0 Interrupt
73 UARTINT1 UART1 UART 1 Interrupt
74 UARTINT2 UART2 UART 2 Interrupt
75 RTCINT RTC RTC Timer Interrupt
76 RTCALARMINT RTC Alarm RTC Alarm Interrupt
77 MBINT Mailbox Mailbox Interrupt
78 Reserved Reserved Reserved
79 PLLINT INTC PLL Recalculation Interrupt
80 MCATXINTO McASPO Transmit MCcASP 0 Transmit Interrupt
81 MCARXINTO McASPO Receive MCcASP 0 Receive Interrupt
82 MCATXINT1 McASP1 Transmit MCcASP 1 Transmit Interrupt
83 MCARXINT1 McASP1 Receive MCcASP 1 Receive Interrupt
84-91 Reserved Reserved Reserved
92 TINT4 TIMER4 Timer 4 Interrupt
93 TINTS TIMERS Timer 5 Interrupt
94 TINT6 TIMERG6 Timer 6 Interrupt
95 TINT7 TIMER7 Timer 7 Interrupt
96 GPIOINTOA GPIOO GPIO O Interrupt 1
97 GPIOINTOB GPIOO GPIO 0 Interrupt 2
98 GPIOINT1A GPIO1 GPIO 1 Interrupt 1
99 GPIOINT1B GPIO1 GPIO 1 Interrupt 2
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Table 1-74. Cortex-A8 MPU INTC Interrupt Mapping (continued)

INTER%CUIE?F(I\?SMBER SO Solliieis
100 GPMCINT GPMC GPMC Interrupt
101 DDRERRO DDR EMIFO mDDR/DDR2/3 0 Error Interrupt
102 Reserved Reserved Reserved
103 HDVICPCONT1SYNC HDVICP1 iICONT1 Sync Interrupt
104 HDVICPCONT2SYNC HDVICP2 iICONT2 Sync Interrupt
105 Reserved Reserved Reserved
106 Reserved Reserved Reserved
107 HDVICPMBOXINT HDVICP MailBox Interrupt
108 Reserved Reserved Reserved
109 Reserved Reserved Reserved
110 Reserved Reserved Reserved
111 Reserved Reserved Reserved
112 TCERRINTO EDMA TC 0 Error EDMA Transfer Controller O Error Interrupt
113 TCERRINT1 EDMA TC 1 Error EDMA Transfer Controller 1 Error Interrupt
114 TCERRINT2 EDMA TC 2 Error EDMA Transfer Controller 2 Error Interrupt
115 TCERRINT3 EDMA TC 3 Error EDMA Transfer Controller 3 Error Interrupt
116-119 Reserved Reserved Reserved
120 SMRFLX_ARM SmartReflex ARM Domain | SmartReflex ARM Domain Interrupt
121 SMRFLX_CORE SmartReflex CORE SmartReflex CORE Domain Interrupt
Domain
122 Reserved Reserved Reserved
123 MCMMUINT Media Controller Media Controller MMU Fault Interrupt
124 DMMINT DMM PAT Fault Interrupt
125 SPIINT1 SPI1 SPI 1 Interrupt
126 SPIINT2 SPI2 SPI 2 Interrupt
127 SPIINT3 SPI3 SPI 3 Interrupt
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1.4

14.1

14.2

Inter-Processor Communication

This SoC is a heterogeneous multi-core device, which requires software to efficiently manage and
communicate between the cores. The following are the main features that need to be implemented by any
such software:

1. Device management of the slave processors from the host processor.
2. Inter-processor communication between the cores for transfer and exchange of information between
them.

In this SoC, the host processor is usually the Cortex A8. This processor is responsible for boot-loading the
slave processors (Video-M3 and VPSS-M3).

Boot-loading includes power management of the slaves (power-up/down and other power management),
reset control (reset/release of the slave processor) and setting the entry point of the slave executable into
the appropriate register.

For implementing efficient Inter-Processor Communication between the multiple cores on the device,
certain hardware features are provided:

e Mailbox interrupts
e Hardware Spinlocks

Reset Requirements

This SoC has a power on reset (POR) and warm reset. For the POR reset, the A8 is taken out of reset
and it boots from its boot ROM. Once booted, the A8 will boot load the VPSS M3 and Video M3.

Features

Different methods of IPC are used between the various processing elements in the SoC:
e Custom IPC — This is an IPC that doesn’t use any standard IPC software.

» SysLink — This is a new implementation of the BIOS Link that allows communication between the
processors in the SoC. SysLink includes ProcMgr module for device management of the slave cores
(Video-M3 and VPSS-M3). The Notify method is the API for responding to interrupts. SysLink also
incorporates full IPC features including MessageQ, RinglO, and FrameQ.
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1.4.3 Overview and Strategy

Figure 1-39 depicts the processing elements that are part of the SoC.

Figure 1-39. IPC Overview Diagram

é Application Processor ) (" Media Controller
ARM Cortex A8
Linux Linux | Syslink VPSS Controller
Driver Driver | | ARM Cortex M3
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Linux Linux Linux |SysLink e N\

Driver Driver Driver |~ "
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(Imaging Video
Accelerator)
ARM968 x2
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IPC = Interprocessor Communication « >
Primary IPC Secondary Option

The SoC contains Mailbox and Spinlock hardware to facilitate the IPC mechanism.

Mailboxes provide a mechanism for one processor to write a value to a register and send an interrupt to
another processor. One system level mailbox is provided for the IPCs between the A8 and the Media M3s.

The HDVICP2 has its own mailbox within its IP module. The SoC shall provide Spinlocks to facilitate
Mutexes for access to shared resources in the system.

Mailboxes and Spinlocks will be discussed in more detail later in this document.

It is intended that the following IPC mechanisms shall be used between various processors:

e SysLink /IPC

— A8to Video M3

— A8to VPSS M3

— Video M3 to VPSS M3
e Custom

— Video M3 to HDVICP2
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1.43.1 System IPCs

Figure 1-40 depicts how Mailbox 1 (MBX1) will be used for system IPCs. Four interrupts are generated
from the mailbox that allows the A8, VPSS M3, and Video M3 to communicate. DDR is used as the
shared memory interface. An IPC can be created between any of the processors listed. The A8 will
communicate to the Video M3 and VPSS M3 using SysLink.

Figure 1-40. System IPCs
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1.4.4 IPC Component Configuration

1.4.4.1 Shared Memory

Shared memory will be used as necessary for the IPCs of the system and it is important that cache
coherency is maintained.

1.4.4.2 IPC Interrupt Module - Mailboxes
Interrupts used by IPCs are generated from mailbox modules.

All mailboxes use interrupts with both an active high level and active low level. The appropriate type of
interrupt is connected to each processor based on the characteristics of that processor.

Each mailbox provides two messages per mailbox submodule.

1.4.4.3 Hardware Spinlocks

Spinlocks are pared down semaphores designed to provide direct access mutex support without the need
for interrupt generator or queues. Spinlocks can be used very effectively as a mechanism to protect data
structures in shared memory space that might be accessed by multiple processing cores simultaneously.
They can be utilized if the following conditions apply:

1. The time to hold the lock is predictable and small. (How small is a hardware/software system design
consideration. For example a maximum hold time of less than 200 CPU cycles may be acceptable).

2. The locking task cannot be preempted or suspended or interrupted while holding the lock. (This would
make the hold time large and unpredictable).

3. The lock is lightly contended, that is, the chance of any other process (or processor) trying to acquire
the lock while it is held is small.

If these conditions hold, then the locking code can retry a failed attempt to acquire the lock until success.

The spin lock unit is responsible for providing hardware assistance for synchronizing the processes
running on multiple processors in the device:

» The application processor (ARM Cortex-A8)
Note that the HDVICP2 can’t access the L3/L4 switch fabric, so IPCs to the HDVICP2 can't use spinlocks.

Hardware spinlocks are used by SysLink and IPC products to provide multi-core mutual-exclusion
between the processors on this SoC. This is used to protect access to control structures in shared
memory. In addition spinlocks can provide a mutual exclusion mechanism that could be used in a system
level resource manager.

This SoC has 128 spinlocks for the system.

Table 1-75. Hardware Spinlock Configuration

Hardware Spinlocks Name Configuration
0.127 SPINLOCK_O .. No configurable options
SPINLOCK_127
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1.5 Mailbox
1.5.1 Overview

Communication between the on-chip processors of the device uses a queued mailbox-interrupt

mechanism.

The queued mailbox-interrupt mechanism allows the software to establish a communication channel

between two processors through a set of registers and associated interrupt signals by sending and

receiving messages (mailboxes).

There are two mailbox module instances in the device:

» System mailbox - used for Cortex-A8 microprocessor unit (Cortex-A8 MPU).

e HDVICP2 mailbox - used for communication between one internal to the HDVICP2 subsystem user
(imaging controller 1 - iContl, or imaging controller 2 - iCont2) and three external to the HDVICP2
subsystem users (Cortex-A8 MPU and Video M3). This communication is insured through three pairs
of mailboxes.

The mailbox module includes the following features:

» Four users for the system mailbox instance (Cortex-A8 MPU and Media Controller Subsystem) or four
users for the HDVICP2 mailbox instance (iContl/iCont2, Cortex-A8 MPU, and Video-M3 MPU)

» Four mailbox message queues for the system mailbox instance/six mailbox message queues for the
HDVICP2 mailbox instance

» Flexible assignment of receiver and sender for each mailbox through interrupt configuration

e Four interrupts (one per user) for the system mailbox instance/four interrupts (one per user) for the
HDVICP2 mailbox instance

» 32-bit message width

» Four-message FIFO depth for each message queue

» Message reception and queue-not-full notification using interrupts

* Support of 16-/32-bit addressing scheme

» Power management support

1.5.2 System Mailbox Integration

This section describes the system mailbox integration in the device, including information about clocks,

resets, and hardware requests. Figure 1-41 shows the system mailbox integration.

Table 1-76 through Table 1-78 summarize the system mailbox integration in the device.
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IDLE hardware handshake

Figure 1-41. System Mailbox Integration
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Table 1-76. Integration Attributes

Module Instance

Attributes

Power Domain

Interconnect

SYSTEM_MAILBOX

PD_ALWAYS_ON

L4 _STANDARD

Table 1-77. Clocks and Resets

Clocks
Module Instance Destination Signal Name | Source Signal Source Description
SYSTEM_MAILBOX MAILBOX_FCLK SYSCLK6 PRCM Mailbox interface clock.
This clock is used for all
interface and functional
operations.
Resets
Module Instance Destination Signal Name | Source Signal Source Description
SYTEM_MAILBOX MAILBOX_RST ALW_DOM_RST_N PRCM Mailbox hardware reset.

This reset is
asynchronously applied
to the Mailbox registers

Table 1-78. Hardware Requests

Module Instance

Source Signal Name

Destination Signal

Destination

Description

SYSTEM_MAILBOX

MAIL_UO_IRQ

A_IRQ_77

Cortex-A8

System Mailbox user 0
interrupt
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1.5.3 Functional Description

This device has the following mailbox instances:

e System mailbox

* HDVICP2 mailbox

TabIE 1-79 shows Mailbox Implementation in this device, where u is the user number and m is the mailbox
number.

Table 1-79. Mailbox Implementation

Mailbox Type User Number(u) Mailbox Number(m) Messages per Mailbox
System mailbox Oto3 Oto 11 4
HDVICP2 mailbox 0to3 0to5 4

The mailbox module provides a means of communication through message queues among the users
(depending on the mailbox module instance). The individual mailbox modules (12 for the system mailbox
instance, six for the HDVICP2 mailbox instance), or FIFOs, can associate (or de-associate) with any of the
processors using the MAILBOX_IRQENABLE_SET u (or MAILBOX_IRQENABLE_CLR u) register.

CAUTION

For the HDVICP2 mailbox instance, communication is possible only if one of
the users is iContl or iCont2.

The system mailbox module includes the following user subsystems:
» User 0: Cortex-A8 MPU subsystem (u = 0)

The HDVICP2 mailbox module includes the following user subsystems, where x=0,1,2.:
» User 0: Cortex-A8 MPU subsystem (u = 0)
» User 1: HDVICP2 subsystem - only available to the HDVICP2 mailbox instance(u = 3)

Each user has a dedicated interrupt signal from the corresponding mailbox module instance and dedicated
interrupt enabling and status registers. Each
MAILBOX_IRQSTATUS_RAW_u/MAILBOX_IRQSTATUS_CLR u interrupt status register corresponds to
a particular user.

For the system mailbox instance, a user can query its interrupt status register through the L4 STANDARD
interconnect.

For the HDVICP2 mailbox instance, a user can query its interrupt status register as follows:
» Cortex-A8 MPU - through the L3 interconnect
» iContl/iCont2 - private access (directly through the HDVICP2 local interconnect respectively)
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1.5.3.1 Mailbox Block Diagram
Figure 1-42 shows the mailbox block diagram.
Figure 1-42. Mailbox Block Diagram
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1.5.3.2 Software Reset

The mailbox module supports a software reset through the MAILBOX_SYSCONFIG[0].SOFTRESET bit.
Setting this bit to 1 enables an active software reset that is functionally equivalent to a hardware reset.
Reading the MAILBOX_SYSCONFIG[0] SOFTRESET bit gives the status of the software reset:

* Read 1: the software reset is on-going
» Read 0: the software reset is complete

The software must ensure that the software reset completes before doing mailbox operations.

1.5.3.3 Power Management
Table 1-80 describes power-management features available for the mailbox module.

Table 1-80. Local Power Management Features

Feature Registers Description
Clock autogating NA Feature not available
Slave idle modes MAILBOX_SYSCONFIG[3:2].SIDLEMOD | Force-idle, no-idle and smart-idle modes
E are available
Clock activity NA Feature not available
Master standby modes NA Feature not available
Global wake-up enable NA Feature not available
Wake-up sources enable NA Feature not available
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The mailbox module can be configured using the MAILBOX_SYSCONFIG[3:2] SIDLEMODE bit field to
one of the following acknowledgment modes:

» Force-idle mode (SIDLEMODE = 0x0): The mailbox module immediately enters the idle state on
receiving a low-power-mode request from the PRCM module. In this mode, the software must ensure
that there are no asserted output interrupts before requesting this mode to go into the idle state.

* No-idle mode (SIDLEMODE = 0x1): The mailbox module never enters the idle state.

* Smart-idle mode (SIDLEMODE = 0x2): After receiving a low-power-mode request from the PRCM
module, the mailbox module enters the idle state only after all asserted output interrupts are

acknowledged.

Interrupt Requests

An interrupt request allows the user of the mailbox to be notified when a message is received or when the
message queue is not full. There is one interrupt per user. Table 1-81 lists the event flags, and their mask,
that can cause module interrupts.

Table 1-81. Interrupt Events

Non-Maskable Event
Flag®

Maskable Event Flag

Event Mask Bit

Event Unmask Bit

Description

MAILBOX_IRQSTATUS
_RAW_u[0+m*2].NEWM
SGSTATUSUUMBM

MAILBOX_IRQSTATUS
_CLR_u[0+m*2].NEWM
SGSTATUSUUMBmM

MAILBOX_IRQENABLE
_CLR_u[0+m*2].

MAILBOX_IRQSTATUS

MAILBOX_IRQSTATUS

MAILBOX_IRQENABLE

MAILBOX_IRQENABLE

Mailbox m receives a

_RAW_u[0+m*2].NEWM | _CLR_u[0+m*2].NEWM | _CLR_u[0+m*2]. _SET_u[0+m*2]. new message
SGSTATUSUUMBmM SGSTATUSUUMBmM NEWMSGSTATUSUUM | NEWMSGSTATUSUUM

Bm Bm
MAILBOX_IRQSTATUS | MAILBOX_IRQSTATUS | MAILBOX_IRQENABLE | MAILBOX_IRQENABLE | Mailbox m message
_RAW_u[1+m*2].NOTF |_CLR_u[1+m*2].NOTFU | _CLR_u[1+m*2]. _SET_u[1+m*2]. queue is not full
ULLSTATUSUMBmM LLSTATUSUMBmM NOTFULLSTATUSUMB | NOTFULLSTATUSUMB

m m

@ MAILBOX.MAILBOX_IRQSTATUS_RAW _u register is mostly used for debug purposes.

CAUTION

Once an event generating the interrupt request has been processed by the
software, it must be cleared by writing a logical 1 in the corresponding bit of the
MAILBOX_IRQSTATUS_CLR_u register. Writing a logical 1 in a bit of the
MAILBOX_IRQSTATUS_CLR_u register will also clear to 0 the corresponding
bit in the appropriate MAILBOX_IRQSTATUS_RAW_u register.

An event can generate an interrupt request when a logical 1 is written to the corresponding unmask bit in
the MAILBOX_IRQENABLE_SET _u register. Events are reported in the appropriate
MAILBOX_IRQSTATUS_CLR_u and MAILBOX_IRQSTATUS_RAW _u registers.

An event stops generating interrupt requests when a logical 1 is written to the corresponding mask bit in
the MAILBOX_IRQENABLE_CLR _u register. Events are only reported in the appropriate

MAILBOX_IRQSTATUS_RAW._u register.

In case of the MAILBOX_IRQSTATUS_ RAW _u register, the event is reported in the corresponding bit
even if the interrupt request generation is disabled for this event.
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