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Compute Express Link® (CXL): 

A Coherent Interface for 

Ultra-High-Speed Transfers
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Why a New Class of I nterconnect ?

CPU CPU GPU FPGA AI NIC NIC

CPU-attached Memory
(OS Managed)

Accelerator -Attached Memory
(Runtime managed cache)
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Writeback
Memory

Memory 
Load/Store

PCIe DMA

PCIe P2P

PCIe DMA

Extend PCIefor heterogeneous computing and server  

disaggregation usages

UnCached
Memory

ÅCreate shared memory pools 
with efficient access 
mechanisms

ÅEnhance movement of 
operands and results 
between accelerators and 
target devices

ÅEnable efficient resource 
sharing

ÅSignificant latency reduction 
to enable disaggregated 
memory
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Overviewof CXL
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CXL: a new class
of interconnect 
for device  
connectivity

Introducing CXL
Processor 

Interconnect

ÅOpen industry standard 

ÅHigh -bandwidth , l ow - latency

ÅCoherent interface

ÅLeverages PCI Express ®

ÅTargets Ą High -performance 

computational workloads -

AI , ML, HPC, & Comms
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What is CXL?

x16 PCIe

Card

X16 Connector

x16 CXL

Card

Processor

PCIe channel
SERDES 

Connector

etc.

ÅCXL is an alternate protocol that runs across 
the standard PCIe physical layer

ÅCXL uses a flexible processor port that can 
auto-negotiate to either the standard PCIe 
transaction protocol or the alternate CXL 
transaction protocols

ÅFirst generation CXL aligns to 32 Gbps PCIe5.0

ÅCXL usages expected to be key driver for an 
aggressive timeline to PCIe6.0
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CXL Protocols

CXL ðDynamically  Multiplexed  IO,  Cache  and  Memory

The  CXL  transaction  layer  is  comprised  of  3  dynamically  

multiplexed  sub -protocols  on  a  single  link:

ÅCXL.io ðDiscovery, configuration, register access, interrupts, etc.

ÅCXL.cache ðDevice access to processor memory

ÅCXL.memory ðProcessor access to device attached memory

Accelerator

Accelerator Logic

CXL.io
Discovery
Register Access
Configuration
Initialization
Interrupts
DMA
ATS

CXL.cache
Coherent Requests
Memory Flows

Optional

Accelerator

Memory

CXL.memory
Memory Flows

Host Processor

Coherence 
and Cache Logic

PCIe
Logic

Host 

Memory

CXL.cache CXL.memory

Core Core
PCIe

IO Device

CXL.io
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CXL Features / Benefits
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CXL  Stack ïDesigned  for  Low  Latency

PCIe
Transaction

Layer

CXL
Transaction

Layer CXL.cache/CXL.mem
Transaction Layer

PCIe
Link

Layer

CXL
Link

Layer CXL.cache/CXL.mem
Link Layer

PCIe/CXL Logical Phy

CXL Dynamic Mux

PCIe/CXL Analog Phy

Static Mux

CXL Stack ð

Low latency Cacheand Mem Transactions

All 3 representative usages have latency 

critical elements:
ÅCXL.cache

ÅCXL.memory

ÅCXL.io

CXLcache and memory stack is 

optimized for latency:
ÅSeparate transaction and link layer from IO

ÅFixed message framing

CXL io flows pass through a stack that is 

largely identical a standard PCIe stack:
ÅDynamic framing

ÅTransaction Layer Packet (TLP)/Data Link 

Layer Packet (DLLP) encapsulated in CXL flits

PCIe
Transaction

Layer Alternate Link
Transaction Layer

PCIe
Link

Layer

PCIe Logical Phy

Dynamic Mux

PCIe Analog Phy

Alternate Stack ð

for contrast
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All 3 representative usages have latency 

critical elements:
ÅCXL.cache

ÅCXL.memory

ÅCXL.io

CXLcache and memory stack is 

optimized for latency:
ÅSeparate transaction and link layer from IO

ÅFixed message framing

CXL io flows pass through a stack that is 

largely identical a standard PCIe stack:
ÅDynamic framing

ÅTransaction Layer Packet (TLP)/Data Link 

Layer Packet (DLLP) encapsulated in CXL flits

CXL  Stack ïDesigned  for  Low  Latency
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