
















    
        Skip To Main Content
    





    
    
    
        















    
    
        
        
        
        
        
        
        
    




    
    
        
    




    
    
    
    
        
    


    
    
        
    


    
    
        
    


    
    
        
    






























    


    


































    
        



































    
    
        
    



    
    
        
            
                
                    
                    

                        
                            
                                    
                                [image: Intel logo - Return to the home page]
                            
                        


                        
                            
                            
                                
                                    Toggle Navigation
                                    
                                    
                                
                            


                            
                            
                                
                                    

                                

                            

                        


                        
                        


                            
                            

    
            Sign In
            
            
        
        


                            





















































    My Intel
    
    



    
        
            

                
                
                
                     
                    
                        

                    

                


                
                
                
                    
                    
                        My Tools
                    


                    
                        
                        	
                                

                                
                                    ?
                                
                            


                    

                


            


            
               Sign Out
            

        

    







                            
















    



    
    
    English



    
        
            
                
                    
                        
                            Select Your Language
                        
                        
                    
                

            

            
                
                    
                        
                        
                        	
                                
                                
                                    
                                        
                                    
                                    
                                
                                    
                                            Bahasa Indonesia
                                    
                                
	
                                
                                
                                    
                                        
                                    
                                    
                                
                                    
                                            Deutsch
                                    
                                
	
                                
                                
                                
                                    
                                    
                                        
                                    
                                
                                    
                                            English
                                    
                                
	
                                
                                
                                    
                                        
                                    
                                    
                                
                                    
                                            Español
                                    
                                
	
                                
                                
                                    
                                        
                                    
                                    
                                
                                    
                                            Français
                                    
                                
	
                                
                                
                                    
                                        
                                    
                                    
                                
                                    
                                            Português
                                    
                                


                    

                
                    
                        
                        
                        	
                                
                                
                                    
                                        
                                    
                                    
                                
                                    
                                            Tiếng Việt
                                    
                                
	
                                
                                
                                    
                                        
                                    
                                    
                                
                                    
                                            ไทย
                                    
                                
	
                                
                                
                                    
                                        
                                    
                                    
                                
                                    
                                            한국어
                                    
                                
	
                                
                                
                                    
                                        
                                    
                                    
                                
                                    
                                            日本語
                                    
                                
	
                                
                                
                                    
                                        
                                    
                                    
                                
                                    
                                            简体中文
                                    
                                
	
                                
                                
                                    
                                        
                                    
                                    
                                
                                    
                                            繁體中文
                                    
                                


                    

                
            

        

    





                            
                            

























    

    



    








    











    
    
    
        
    


    
        Toggle Search
        
    
    
        
            
                
                    
                        
                            
                                Search
                                
                            

                            
                                
                                
                                    
                                        
                                        
                                        
                                        
                                    
                                
                            
                            
                            
									Close Search Panel
							
                                
                                            Advanced Search
                                
                            
                            

                        

                        
                        
                             
                                 
									
									close
									
								

                            
                            
                            
                                
                                    
                                    
                                    
                                    

                                

                                
                                    
                                        Sign In to access restricted content
                                

                            

                            
                            
                            
                                
                                    
                                    
                                        Using Intel.com Search

                                        You can easily search the entire Intel.com site in several ways.

                                        	
                                                Brand Name:
                                                
                                                    Core i9
                                                
                                            
	
                                                Document Number:
                                                
                                                    123456
                                                
                                            
	
                                                Code Name:
                                                
                                                    Alder Lake
                                                
                                            
	
                                                Special Operators:
                                                
                                                    “Ice Lake”, Ice AND Lake, Ice OR Lake, Ice*
                                                
                                            


                                    

                                    
                                    
                                        Quick Links

                                        You can also try the quick links below to see results for most popular searches.

                                        	
                                                
                                                    Product Information
                                                
                                            
	
                                                Support
                                            
                                            
	
                                                
                                                    Drivers & Software
                                                
                                            


                                    

                                    
                                    
                                        
                                            Recent Searches

                                        

                                    

                                

                                
                                    
                                        Sign In to access restricted content
                                

                            

                            
                                 
											
												
												
													Advanced Search

													
														
															
																All of these terms
Any of these terms
Exact term only


																Find results with
															


															
                                                                
                                                                        All Results
                                                                    

                                                                        Product Information
                                                                    

                                                                        Support
                                                                    

                                                                        Drivers & Software
                                                                    

                                                                        Documentation & Resources
                                                                    

                                                                        Partners
                                                                    

                                                                        Communities
                                                                    

                                                                        Corporate
                                                                    


																Show results from
															

														


														
															Only search in

															
																
																	
																	Title

																	
																	
																Description

																	
																	Content ID
															


															
																Search
															
														

													

												

											

											
												Sign in to access
												restricted content.
											

										

                                    
                        

                    

                

            

        

    



                        

                        
                    

                
            
        


		
			























    
    
    
    
    
     
        
        

        
        

        
        

        
        
            
        

    






    
    
        
    
    
    
    






    
        
            
                	
                            PCI Express* Architecture

                        


                
                
            
            



















        

    




    
        
            
            
        
    
    





		
        
    







    
    



    
        
            
                
                    
                        The browser version you are using is not recommended for this site.
Please consider upgrading to the latest version of your browser by clicking one of the following links.

                        
                            	Safari
	Chrome
	Edge
	Firefox


                        

                    

                

            

        

    
























    
    







    
    




















    
    
        
            
            
                
                    
                
                
                
            
            
                
                
                    
                
            
            
                
                    
                
                
            

            
                
                    
                        
                            
                            
                                
                                    
                                

                                
                                    
                                        
                                        
                                    

                                

                            

                        

                    

                    

                    



                    
                        
                            
                                
                                    
                                

                            

                        

                    

                

            

        
    



    
    















    
    
        
            
            
            
            

            
                
                    
                            These free resources are available to the Intel® Developer Network for PCI Express* Architecture community.
 
PCI Express* (PCIe) Specifications
 
Root Complex IDE Key Configuration Unit - Software Programming Guide defines the Intel Root Port register programming interface for configuring PCI Express* (PCIe*) Integrity and Data Encryption (IDE) and Compute Express Link (CXL) Integrity and Data Encryption (IDE) capabilities. Send your feedback to rc_ide_spec_support@intel.com.
 
The PHY Interface for the PCI Express* (PIPE) Architecture Revision 6.2.1 is an updated version of the PIPE spec that supports PCI Express*, SATA, USB3.2, DisplayPort, and USB4 Architectures.
 
The Logical PHY Interface Specification, Revision 1.1 defines the interface between the link layer and the logical physical layer for PCI Express* and CXL architectures.
 
The LPIF Adapter for Die-to-Die Interconnect Revision 0.5 outlines implementation guidelines for using the Logical PHY Interface (LPIF) for die-to-die transport.
 
2-Wire Translator Component Spec DRAFT Revision 0.3 defines a component solution for PCI-Express forward/backward compatibility of the sideband bus (SMBus/I3C).
 
The PCI Express* Device Security Enhancements Specification is deprecated and is not recommended for new implementations. Instead, please refer to the Security Protocol and Data Model (SPDM) Specification (https://www.dmtf.org/dsp/DSP0274) and Component Measurement and Authentication (CMA) & Data Object Exchange (DOE) ECNs (https://pcisig.com/specifications).
 
PCI Express* Resources
 
If you’re new to PCI Express*, check out content from the PCI-SIG*.
 Read the PDF (744 KB) ›
 
Compute Express Link™ (CXL) Resources
 
CXL-cache/mem Protocol Interface (CPI) specification, has been developed to map coherent protocols between an agent and a fabric.
 
Streaming Fabric Interface (SFI) Specification has been developed to map Load/Store protocols (like PCIe) between an agent and a fabric.
 
CXL Memory Device SW Guide describes how System Firmware, OS and UEFI may configure CXL Type 3 devices.
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In addition to the software and resources available through the PCI-SIG*, Intel has developed the procedures and design information below to assist in verifying connector suitability for use in systems implementing PCI Express*.
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