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Unique Pressures are 
Facing the Industry

Time to Market Demands
Design talent is needed, alongside 
the need for performance 
and validation 

Advanced Node Cost

Costs continue to rise 

Need for Specialized Silicon
Moore’s Law is slowing down, data concerns 
are growing, and sustainability is increasingly 
important
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Chiplets Offer 
New Opportunity

Lower design costs, higher yield, fewer 
defects, and better scalability

Customization, flexibility, composability, 
and faster design turn-around time 

…requires standardization
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Changing the approach to system design

Beyond: Ecosystem of 
interoperable and reusable 

chiplets

Prior: Off-shelf silicon
Limited set of options to 
do acceleration on PCB 

or in system

Today: Custom SoC’s 
using IP that integrates 

acceleration chiplets
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Reality Check: The Costs of Custom Silicon

Physical
Design

Verification, 
Architecture, 

IP Qualification

Software
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Chiplet Standards Depend on a Strong Foundation

• Collaboration around chiplet standards

• Aligned with Arm Compute 
Subsystems (CSS)

• Software does not change!

Physical
Design

Verification, 
Architecture, 

IP Qualification

Software

• Licensable IP components

• Arm Total Design 
ecosystem

• Strongly curated CPU 

architecture

• System architecture 
(SystemReady)
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Leading Cloud & AI SoCs Use Chiplets Today

AWS Graviton 4NVIDIA Grace Hopper

CPU Powered by Arm Neoverse

Grace CPU Hopper GPU CPU I/O
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The Road to an Open Chiplet Marketplace

We are 

here!

Semi-custom chiplet 

ecosystem

• Multi-vendor

• Protocol, transport & PHY 
standardization required 
for interoperability

Multi-vendor chiplet marketplace 

• Silicon qualification & reliability

• Profiles & capabilities

• Pre/post-silicon test & debug

• Software standards

• Mechanical, thermal & power

Single vendor

• Proprietary 
chiplets

I N C R E A S E  R E U S A B I L I T Y

I N C R E A S E  F L E X I B I L I T Y  A N D  P E R F O R M A N C E
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Aggregation Across the Motherboard

Device

SoC

Accelerator

DRAM

P C I  E X P R E S S

C X L

J E D E C

P A C K A G E

Device

SoC

Accelerator

DRAM
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Disaggregation of a System on Chip

S O C

CPU

System Cache

Accelerator

CPU CPU CPU

PCIe RP DRAM Ctl

P A C K A G E

CPU

System Cache

Accelerator

CPU CPU CPU

PCIe RP DRAM Ctl
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Separate into Layers…

System Architecture Layer

Protocol Layer

Physical and Data Link Layer

I N T E R F A C E S

P A C K E T S
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Applying to System Types…

System Architecture Layer System Architecture Layer

Protocol Layer

I N T E R F A C E S

P A C K E T S

Protocol Layer

A G G R E G A T I O N  A C R O S S  M O T H E R B O A R D D I S A G G R E G A T I O N  O F  A N  S O C

Physical and Data Link Layer
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Matching to Standards Ecosystem…

Well-established device types: 
Host, Endpoint… ?

Existing protocols
PCI Express, CXL

I N T E R F A C E S

P A C K E T S

AMBA

A G G R E G A T I O N  A C R O S S  M O T H E R B O A R D D I S A G G R E G A T I O N  O F  A N  S O C

UCIe, Universal Chiplet, 
Interconnect Express

?

Other standards, 
and proprietary

S Y S T E M  
A R C H I T E C T U R E

P R O T O C O L

P H Y S I C A L
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System Topologies Chiplet Types Interface Mapping

Introducing the Chiplet System Architecture
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Why AMBA?

Widely adopted open standard
• Freely available & platform independent

• Long heritage of dependability & trust

• Billions of devices over 27+ years

Common standard for a variety of designs

• Flexibility and scalability

• Design reuse & low-friction integration

• Reduced TCO & TTM

AMBA
Specifications

Tools and support

Compatible IP

Thriving ecosystem &
comprehensive marketplace

AMBA is the standard for SoC communications underpinning silicon IP & fabless design today

System consolidation of platform

components into chiplets

Fragment a monolithic die

into multiple chiplets

AMBA most prevalent on-die fabric PCIe/CXL interface of choice

https://www.arm.com/architecture/system-architectures/amba 

https://www.arm.com/architecture/system-architectures/amba
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Chiplet-to-Chiplet Architecture

Chiplet 2Chiplet 1

Protocol

Packetization

Data-link

PHY

AMBA CHI

(on-chip)

AMBA

CHI C2C

Interconnect Interconnect

UCIe or

others

C2C interfaceAMBA CXS

• Transporting the same

on-chip protocol allow

seamless use of architecture

features without protocol conversion

• Streaming interface with

add. flit formats provides

link robustness using UCIe

defined data-link CRC & retry

• Shared channels

increases efficiency

• Simple packing minimizes

latency & complexity

Layered architecture ​allows use of third-party and industry standard data-link & PHYs
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The Standards Stack for Chiplets

AMBA CHI C2C

Arm Chiplet System ArchitectureWell-established device types: 
Host, Endpoint…

Existing protocols
PCI Express, CXL

I N T E R F A C E S

P A C K E T S

AMBA CHI

A G G R E G A T I O N  A C R O S S  M O T H E R B O A R D D I S A G G R E G A T I O N  O F  A N  S O C

UCIe, Universal Chiplet, 
Interconnect Express

Other standards, 
and proprietary

S Y S T E M  
A R C H I T E C T U R E

P R O T O C O L

P H Y S I C A L



18

Real-world Chiplet Implementation Examples

Re-Usable 

Compute 

Chiplet

Custom

Accelerator

Chiplet

DDR

IOIO

DDR

High-speed interface

High-speed interface

PCIe/ 

CXL.MEM

PCIe/ 

CXL.MEM

Standards-compliant compute and I/O dies, 

supporting attachment of market-specific 

accelerator die

Re-usable 

compute 

chiplet

PCIe

Re-usable 

compute 

chiplet

PCIe

LP DDR LP DDR

Custom

AI 

Accelerator

Custom

AI 

Accelerator

PCIe

Custom

AI 

Accelerator

Custom

AI 

Accelerator

PCIe

HBM

HBM

HBM

HBM

HBMHBM

Multi-party compute and accelerator chiplet 

design, fabrication, and advanced packaging 

collaboration



19

But Chiplets Introduce Challenges

CPU

IP

IP IP

IP010 10111

101 11000

010 10111

101 11000CPU AcceleratorMemory

Concept

Functional Partitioning

System Performance

Transport Choice

Compatible IP Ecosystem

Power Distribution

Thermal Management

Manufacturing

Packaging

Secrets Provisioning

Yield Management

Telemetry & Debug

Software

Solution

Specifications from Industry 

Standards Bodies 
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Arm Total Design Partner Ecosystem

A global network of expert silicon design partners



Thank You



The Arm trademarks featured in this presentation are 

registered trademarks or trademarks of Arm Limited 

(or its subsidiaries) in the US and/or elsewhere. All rights 

reserved. All other marks featured may be trademarks of 

their respective owners.

www.arm.com/company/policies/trademarks
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