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1. Introduction

1.1 Product revision status

The rxpy identifier indicates the revision status of the product described in this manual, for
example, rip2, where:

rx Identifies the major revision of the product, for example, ri.
Py Identifies the minor revision or modification status of the product, for
example, p2.

1.2 Intended audience

This manual is for system designers, system integrators, and programmers who are designing or
programming a System on Chip (SoC) that uses a DynamlQ™ Shared Unit-120 along with an Arm
core or cores.

1.3 Conventions

The following subsections describe conventions used in Arm documents.

Glossary

The Arm® Glossary is a list of terms used in Arm documentation, together with definitions for
those terms. The Arm Glossary does not contain terms that are industry standard unless the Arm
meaning differs from the generally accepted meaning.

See the Arm Glossary for more information: developer.arm.com/glossary.

Convention Use

italic Citations.

bold Terms in descriptive lists, where appropriate.

monospace Text that you can enter at the keyboard, such as commands, file and program names, and source code.

monospace underline A permitted abbreviation for a command or option. You can enter the underlined text instead of the full
command or option name.
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<and> Encloses replaceable terms for assembler syntax where they appear in code or code fragments.
For example:
MRC pl5, 0, <Rd>, <CRn>, <CRm>, <Opcode 2>
SMALL CAPITALS Terms that have specific technical meanings as defined in the Arm® Glossary. For example,

IMPLEMENTATION DEFINED, IMPLEMENTATION SPECIFIC, UNKNOWN, and UNPREDICTABLE.

Recommendations. Not following these recommendations might lead to system
failure or damage.

/N

Requirements for the system. Not following these requirements might result in
system failure or damage.

Warning
A Requirements for the system. Not following these requirements will result in system
failure or damage.
Danger

v

Note

An important piece of information that needs your attention.

A useful tip that might make it easier, better or faster to perform a task.

Remember

A reminder of something important that relates to the information you are reading.

Timing diagrams
The following figure explains the components used in timing diagrams. Variations, when they occur,
have clear labels. You must not assume any timing information that is not explicit in the diagrams.
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Shaded bus and signal areas are undefined, so the bus or signal can assume any value within the
shaded area at that time. The actual level is unimportant and does not affect normal operation.

Figure 1-1: Key to timing diagram conventions

Clock "] |
HIGH to LOW ‘
Transient 77
HIGH/LOWto HIGH JJ
Busstable
Bus to high impedance :)—
Bus change :).(:
High impedance to stable bus —.(:

Signals
The signal conventions are:

Signal level

The level of an asserted signal depends on whether the signal is active-HIGH or active-LOW.
Asserted means:

e HIGH for active-HIGH signals.
e LOW for active-LOW signals.

Lowercase n
At the start or end of a signal name, n denotes an active-LOW signal.

1.4 Useful resources

This document contains information that is specific to this product. See the following resources for
other useful information.

Access to Arm documents depends on their confidentiality:

o Non-Confidential documents are available at developer.arm.com/documentation. Each
document link in the following tables goes to the online version of the document.

e Confidential documents are available to licensees only through the product package.

Table 1-2: Arm publications

Document Name

Document ID

Licensee only

AMBA® AX| and ACE Protocol Specification IHI 0022 No
AMBA® APB Protocol Specification IHI 0024 No
AMBA® ATB Protocol Specification [HI 0032 No
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Document Name

Document ID

Document ID: 102547 0100 04 en

Licensee only

Issue: 04
Introduction

Configuration and Integration Manual

AMBA® 5 CHI Architecture Specification IHI 0050 No
AMBA® Low Power Interface Specification IHI 0068 No
Arm® Architecture Reference Manual DDI 0598 No
Supplement, Memory System Resource

Partitioning and Monitoring (MPAM), for A-

profile architecture

Arm® Power Control System Architecture DEN 0050 No
Arm® Power Policy Unit Architecture DEN 0051 No
Specification

Arm®Corelink® PCK-600 Power Control Kit 101150 No
Technical Reference Manual

Arm® Architecture Reference Manual for A- DDI 0487 No
profile architecture

Arm® Architecture Reference Manual DDI 0608 No
Supplement Armv9, for Armv9-A architecture

profile

Arm® Generic Interrupt Controller Architecture |IHI 0069 No
Specification, GIC architecture version 3 and

version 4

Arm® Architecture Reference Manual DDIO615 No
Supplement, The Realm Management Extension

(RME), for Armv9-A

Arm® Architecture Reference Manual DDI 0587 No
Supplement, Reliability, Availability, and

Serviceability (RAS), for A-profile architecture

Arm® CoreSight™ Architecture Specification IHI 0029 No
v3.0

Arm® CoreSight™ DAP-Lite2 Technical 100572 No
Reference Manual

Arm® CoreSight™ System-on-Chip SoC-600 100806 No
Technical Reference Manual

Arm® Embedded Trace Macrocell Architecture | IHI 0064 No
Specification ETMv4

Arm® CoreSight™ ELA-600 Embedded Logic 101088 No
Analyzer Technical Reference Manual

Arm® DynamlQ"™ Shared Unit-120 102548 Yes

Table 1-3: Other publications

Document ID

Document Name

Note

o Arm tests its PDFs only in Adobe Acrobat and Acrobat Reader. Arm cannot
* guarantee the quality of its documents when used with any other PDF reader.

Adobe PDF reader products can be downloaded at http:/www.adobe.com.
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2. The DynamIQ™ Shared Unit-120

The DynamlQ™ Shared Unit-120 (DSU-120) provides a shared L3 memory system, snoop control
and filtering, and other control logic to support a cluster of A-class architecture cores. The cluster is
called the DSU-120 DynamlQ"™ cluster. Also, all the external interfaces to the System on Chip (SoC)
are provided through the DSU-120.

The following figure shows an example of a DSU-120-based cluster.

Figure 2-1: DSU-120 DynamIQ™ cluster

DynamlQ Shared

e e e
I

Unit-120 DynamlQ cluster :
[(DSU-120) Complex 0 |
| Core O Core 1
| I
| CPU bridge CPU bridge Core 4 Core 5 |
| : |
| Core 2 Core 3 Shared logic I
| _ _ CPU bridge I
I CPU bridge CPU bridge |
| DynamlQ cluster shared logic :
I Snoop Control Unit (SCU) and L3 cache Accelerator |
| i Coherency Port

Power Policy (ACP) DebugBlock |

I Units (PPUs) L3 cache Snoop filters |
| DebugBlock

| interface I

I

: Memory interface Peripheral port |

I Utility bus | | DSU-120 bridges | |

| I

| I

In this book, the DSU-120 DynamlQ™ cluster is referred to as a cluster in cases
where distinguishing between the DSU-120 DynamlQ™ cluster and DSU-120 is not
important to the context.

A DSU-120 DynamlQ™ cluster consists of between one and 14 cores, with up to three different
types of cores in the same cluster. Cores can be configured for various performance points during
macrocell implementation and run at different frequencies and voltages.

The DSU-120 DynamIQ™ cluster also supports complexes where typically two cores are linked
together and share logic. Examples of shared logic include a floating-point unit and an L2 cache.
For more information on complexes, see 2.3.1 What is a complex? on page 25.
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All cores in the DSU-120 DynamlQ™ cluster, including those in complexes, are coherently
connected to an L3 memory system that includes an L3 cache and a Snoop Control Unit (SCU).

The SCU maintains coherency between caches in the cores and the L3 cache, and includes a
snoop filter to optimize coherency maintenance operations. The shared L3 cache simplifies process
migration between the cores.

The DSU-120 DynamlQ™ cluster can be implemented with various power domains to target power
performance levels. These power domains are managed through the Power Policy Units (PPUs).

The DSU-120 DynamIQ™ cluster supports many mechanisms to reduce static and dynamic power
dissipation. For example, placing the cores and L3 cache into retention and powering down parts of
the L3 cache.

All the external interfaces including those to the cores are provided through the DSU-120 to the
System on Chip (SoC). Main system transactions are supported through the memory interface which
can be implemented as a coherent or non-coherent interface. A peripheral port is provided to
support low latency access to external system components but also can be used as a non-coherent
master interface. The Accelerator Coherency Port (ACP) provides coherent access for non-cached
masters that need |/O coherency with the cluster. The utility bus is a memory-mapped port that
provides a programming interface to the PPUs and some of the other system components.

A dedicated debug component, called the DebugBlock, forms part of the DSU-120 that provides
the interface for debug capability. The DebugBlock is instanced as a separate unit for supporting
debug over powerdown.

Finally, there are several asynchronous bridges automatically built in across the cluster to
resynchronize timing across various clock domain boundaries.

e For information on the behavior and features of your core, including whether
your core is supported in a complex, see the Technical Reference Manual (TRM)
for your core.

e Forinformation on the DSU-120 macrocell implementation, see Arm®
DynamlQ™ Shared Unit-120 Configuration and Integration Manual.

2.1 DynamIQ"™ Shared Unit-120 features

Some features in the DynamIQ™ Shared Unit-120 (DSU-120) are fixed and some features are
optional. You can configure optional features in the RTL during build time configuration, to meet
your requirements.

Cache features
The DSU-120 has the following cache features:

e Optional unified 16-way set-associative L3 cache, configurable from 256KB to 32MB
e 64-byte cache lines
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e |3 cache slice support, for improved bandwidth and cache RAM layout, up to eight slices
supported

e |3 cache powerdown based either on cache slices or cache ways

e Cache partitioning support, compliant with Memory System Resource Partitioning and Monitoring
(MPAM) architecture

e Error Correcting Code (ECC) protection on L3 cache RAM instances

e |3 cache system can be clocked at a rate synchronous to the external system interconnect or at
integer multiples

Coherency and snoop control
The DSU-120 has the following coherency and snoop control features:

e Snoop Control Unit (SCU) maintains coherency and consistency in the memory system internal
to the cluster, and (optionally) external to the cluster.

e SCU includes a set of snoop filters, automatically sized, one for each cache slice

Cluster features
The DSU-120 has the following cluster features:

e Support for Arm®v9.2-A architecture cores
e Support for Realm Management Extension (RME)
e Support for up to three types of core, and a maximum of 14 cores in the cluster

e Power Policy Units (PPUs) providing autonomous power management of the L3 cache and the
cores

e Support for cores running independently at different frequencies and voltages known as
Dynamic Voltage Frequency Scaling (DVFS). For cores in a complex, DVFS is only possible for the
whole complex not for individual cores

e The DSU-120 has an internal transport mechanism that is responsible for all communication
between components in the design. The topology of the transport is defined by the number of
cores and number of L3 cache slices.

Interface features
The DSU-120 has the following interface features:

e Optional AMBA 5 CHI Issue E 256-bit coherent master bus interface, supports up to four CH|
bus master ports.

e Optional AMBA AXI5 Issue H 256-bit non-coherent master bus interface, supports up to four
AXI bus master ports.

o Configurable address target group methodology for CHI and AXI bus master ports. The address
target groups are used to optimize the interconnect connectivity between the bus master ports
and the system.

o Optional 128-bit or 256-bit wide 1/O-coherent Accelerator Coherency Port (ACP) interfaces
based on AMBA ACE5-Lite. Supports up to two ACP interfaces.

Copyright © 2021-2023 Arm Limited (or its affiliates). All rights reserved.
Non-Confidential
Page 19 of 945



Arm” DynamlQ™ Shared Unit-120 Technical Reference Document ID: 102547_0100_04_en
Manual Issue: 04
The DynamlQ™ Shared Unit-120

e AMBA AXI5 utility bus providing programming interface to PPUs, and other system
components.

