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                                            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:
                                                
                                                    Emerald Rapids
                                                
                                            
	
                                                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.
											

										

                                    
                        

                    

                

            

        

    



                        

                        
                    

                
            
        


		
			























    
    
    
    
    
     
        
        

        
        

        
        

        
        
            
        

    






    
    
    
    
        
    
    






    
        
            
                	
                            1. About the CPRI Intel® FPGA IP Core

                        


                
                
            
            



















        

    




    
        
            
            
        
    
    





		
        
    







    
    



    
        
            
                
                    
                        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


                        

                    

                

            

        

    























    























    
        

    
    






    
        
            
                

            

        

        
            
                CPRI Intel® FPGA IP User Guide

            


            
                
                    Download PDF
                

                
                    


                
            

        

        
            
                
                
                

            

        

        

            

                
                    
                        ID
                        683595
                    
                


                
                    Date
                    5/19/2023
                


                
                    
                    
                        Version
                        
                            
                                23.1-19.7.0 (latest)
22.3-19.6.0
22.2-19.5.0
22.1-19.4.3
21.4-19.4.2
21.2-19.4.0
21-1-19-4-0
20-4-20-4-0
19-2-19-2-0
19-2-0
18-1
17-1
17-0
16-0
15-0
14-0-14-0a10-2014-08-18
14-0-and-14-0-A10
14-0
13-1-ug-01062-6-3
12-1-sp1
12-0
11-0
10-1


                            

                        
                        
                    
                

                
                    Public
                


            


        

        
            
                
                    View More
                    See Less
                
                
            

        

    









    
        
            
                














    
        
            
                











    
        
            
                
                    Visible to Intel only — 

                        GUID:
                        nik1411442121553


                    
                         Ixiasoft
                        

                    
                
                
            
        
    

    
        
            View Details
        

    




            

        
        
            
                
                Close Filter Modal
            
        

            
                Document Table of Contents
            
                
                    
                        
                            Document Table of Contents
                            x
                        

                    


            
                
                    
                        1. About the CPRI Intel® FPGA IP Core
                    
                    
                
                    
                        2. Getting Started with the CPRI Intel® FPGA IP Core
                    
                    
                
                    
                        3. Functional Description
                    
                    
                
                    
                        4. CPRI Intel® FPGA IP Core Signals
                    
                    
                
                    
                    
                        5. CPRI Intel® FPGA IP Core Registers
                    
                
                    
                    
                        6. CPRI Intel® FPGA IP User Guide Archives
                    
                
                    
                    
                        7. Document Revision History for the CPRI Intel® FPGA IP User Guide
                    
                
            

        

        
            
                
                    
                        
                            1. About the CPRI Intel® FPGA IP Core
                            x
                        

                    

                    
                        
                        
                            
                            
                                1.1. CPRI Intel® FPGA IP Core Supported Features
                            
                        
                            
                                1.2. CPRI Intel® FPGA IP Core Device Family and Speed Grade Support
                            
                            
                        
                            
                            
                                1.3. Intel® FPGA IP Core Verification
                            
                        
                            
                            
                                1.4. Resource Utilization for CPRI Intel® FPGA IP Core
                            
                        
                            
                            
                                1.5. Release Information
                            
                        
                    

                

                
                    
                        
                    
                        
                            
                                
                                    
                                        1.2. CPRI Intel® FPGA IP Core Device Family and Speed Grade Support
                                        x
                                    

                                

                                
                                    
                                    
                                        
                                        
                                            1.2.1. Device Family Support
                                        
                                        
                                    
                                        
                                        
                                            1.2.2. CPRI Intel® FPGA IP Core Performance: Device and Transceiver Speed Grade Support
                                        
                                        
                                    
                                

                            

                            
                                
                                    
                                
                                    
                                
                            
                        
                    
                        
                    
                        
                    
                        
                    
                
            
        
            
                
                    
                        
                            2. Getting Started with the CPRI Intel® FPGA IP Core
                            x
                        

                    

                    
                        
                        
                            
                                2.1. Installation and Licensing
                            
                            
                        
                            
                            
                                2.2. Generating CPRI Intel® FPGA IP Core
                            
                        
                            
                            
                                2.3. CPRI Intel® FPGA IP File Structure
                            
                        
                            
                            
                                2.4. CPRI Intel® FPGA IP Core Parameters
                            
                        
                            
                                2.5. Integrating Your Intel® FPGA IP Core in Your Design: Required External Blocks
                            
                            
                        
                            
                            
                                2.6. Simulating Intel FPGA IP Cores
                            
                        
                            
                            
                                2.7. Understanding the Testbench
                            
                        
                            
                            
                                2.8. Running the Design Example
                            
                        
                            
                            
                                2.9. Compiling the Full Design and Programming the FPGA
                            
                        
                    

                

                
                    
                        
                            
                                
                                    
                                        2.1. Installation and Licensing
                                        x
                                    

                                

                                
                                    
                                    
                                        
                                        
                                            2.1.1. Intel® FPGA IP Evaluation Mode
                                        
                                        
                                    
                                

                            

                            
                                
                                    
                                
                            
                        
                    
                        
                    
                        
                    
                        
                    
                        
                            
                                
                                    
                                        2.5. Integrating Your Intel® FPGA IP Core in Your Design: Required External Blocks
                                        x
                                    

                                

                                
                                    
                                    
                                        
                                        
                                            2.5.1. Adding the Transceiver TX PLL IP Core
                                        
                                        
                                    
                                        
                                        
                                            2.5.2. System PLL Connections for the Intel Agilex® 7 F-tile Variations
                                        
                                        
                                    
                                        
                                        
                                            2.5.3. Adding the Reset Controller
                                        
                                        
                                    
                                        
                                        
                                            2.5.4. Adding the Transceiver Reconfiguration Controller
                                        
                                        
                                    
                                        
                                        
                                            2.5.5. Adding the Off-Chip Clean-Up PLL
                                        
                                        
                                    
                                        
                                        
                                            2.5.6. Adding and Connecting the Single-Trip Delay Calibration Blocks
                                        
                                        
                                    
                                        
                                        
                                            2.5.7. Transceiver PLL Calibration
                                        
                                        
                                    
                                        
                                        
                                            2.5.8. Reference and System PLL Clock for your IP Design
                                        
                                        
                                    
                                

                            

                            
                                
                                    
                                
                                    
                                
                                    
                                
                                    
                                
                                    
                                
                                    
                                
                                    
                                
                                    
                                
                            
                        
                    
                        
                    
                        
                    
                        
                    
                        
                    
                
            
        
            
                
                    
                        
                            3. Functional Description
                            x
                        

                    

                    
                        
                        
                            
                            
                                3.1. Interfaces Overview
                            
                        
                            
                                3.2. CPRI Intel® FPGA IP Core Clocking Structure
                            
                            
                        
                            
                            
                                3.3. CPRI Intel® FPGA IP Core Reset Requirements
                            
                        
                            
                                3.4. Start-Up Sequence Following Reset
                            
                            
                        
                            
                                3.5. AUX Interface
                            
                            
                        
                            
                            
                                3.6. Direct IQ Interface
                            
                        
                            
                            
                                3.7. Ctrl_AxC Interface
                            
                        
                            
                            
                                3.8. Direct Vendor Specific Access Interface
                            
                        
                            
                            
                                3.9. Real-Time Vendor Specific Interface
                            
                        
                            
                            
                                3.10. Direct HDLC Serial Interface
                            
                        
                            
                            
                                3.11. Direct L1 Control and Status Interface
                            
                        
                            
                            
                                3.12. L1 Debug Interface
                            
                        
                            
                            
                                3.13. Media Independent Interface (MII) to External Ethernet Block
                            
                        
                            
                                3.14. Gigabit Media Independent Interface (GMII) to External Ethernet Block
                            
                            
                        
                            
                                3.15. CPU Interface to CPRI Intel® FPGA IP Registers
                            
                            
                        
                            
                            
                                3.16. Auto-Rate Negotiation
                            
                        
                            
                                3.17. Extended Delay Measurement
                            
                            
                        
                            
                                3.18. Deterministic Latency and Delay Measurement and Calibration
                            
                            
                        
                            
                                3.19. CPRI Intel® FPGA IP Transceiver and Transceiver Management Interfaces
                            
                            
                        
                            
                                3.20. Testing Features
                            
                            
                        
                    

                

                
                    
                        
                    
                        
                            
                                
                                    
                                        3.2. CPRI Intel® FPGA IP Core Clocking Structure
                                        x
                                    

                                

                                
                                    
                                    
                                        
                                        
                                            3.2.1. Example CPRI Intel® FPGA IP Core Clock Connections in Different Clocking Modes
                                        
                                        
                                    
                                

                            

                            
                                
                                    
                                
                            
                        
                    
                        
                    
                        
                            
                                
                                    
                                        3.4. Start-Up Sequence Following Reset
                                        x
                                    

                                

                                
                                    
                                    
                                        
                                        
                                            3.4.1. Start-Up Sequence Interface Signals
                                        
                                        
                                    
                                

                            

                            
                                
                                    
                                
                            
                        
                    
                        
                            
                                
                                    
                                        3.5. AUX Interface
                                        x
                                    

                                

                                
                                    
                                    
                                        
                                        
                                            3.5.1. AUX Interface Signals
                                        
                                        
                                    
                                        
                                        
                                            3.5.2. AUX Interface Synchronization
                                        
                                        
                                    
                                        
                                        
                                            3.5.3. Auxiliary Latency Cycles
                                        
                                        
                                    
                                        
                                        
                                            3.5.4. Direct Interface CPRI Frame Data Format
                                        
                                        
                                    
                                

                            

                            
                                
                                    
                                
                                    
                                
                                    
                                
                                    
                                
                            
                        
                    
                        
                    
                        
                    
                        
                    
                        
                    
                        
                    
                        
                    
                        
                    
                        
                    
                        
                            
                                
                                    
                                        3.14. Gigabit Media Independent Interface (GMII) to External Ethernet Block
                                        x
                                    

                                

                                
                                    
                                    
                                        
                                        
                                            3.14.1. GMII Normal Mode
                                        
                                        
                                    
                                        
                                        
                                            3.14.2. Ethernet PCS Bypass Mode
                                        
                                        
                                    
                                        
                                        
                                            3.14.3. Ethernet PCS Run-Time Switching
                                        
                                        
                                    
                                

                            

                            
                                
                                    
                                
                                    
                                
                                    
                                
                            
                        
                    
                        
                            
                                
                                    
                                        3.15. CPU Interface to CPRI Intel® FPGA IP Registers
                                        x
                                    

                                

                                
                                    
                                    
                                        
                                        
                                            3.15.1. CPU Interface Signals
                                        
                                        
                                    
                                        
                                            3.15.2. Accessing the Hyperframe Control Words
                                        
                                        
                                        
                                    
                                

                            

                            
                                
                                    
                                
                                    
                                        
                                            
                                                
                                                    3.15.2. Accessing the Hyperframe Control Words
                                                    x
                                                

                                            

                                            
                                                
                                                
                                                    
                                                    
                                                        3.15.2.1. Specifying the Control Word
                                                    
                                                    
                                                
                                                    
                                                    
                                                        3.15.2.2. Specifying the Position in the Control Word
                                                    
                                                    
                                                
                                                    
                                                    
                                                        3.15.2.3. Retrieving the Hyperframe Control Words
                                                    
                                                    
                                                
                                                    
                                                    
                                                        3.15.2.4. Writing the Hyperframe Control Words
                                                    
                                                    
                                                
                                            

                                        

                                        
                                            
                                                
                                            
                                                
                                            
                                                
                                            
                                                
                                            
                                        
                                    
                                
                            
                        
                    
                        
                    
                        
                            
                                
                                    
                                        3.17. Extended Delay Measurement
                                        x
                                    

                                

                                
                                    
                                    
                                        
                                        
                                            3.17.1. Extended Delay Measurement for Soft Internal Buffers
                                        
                                        
                                    
                                        
                                        
                                            3.17.2. Extended Delay Measurement for Intel® Stratix® 10 Hard FIFOs
                                        
                                        
                                    
                                        
                                        
                                            3.17.3. Extended Delay Measurement Interface
                                        
                                        
                                    
                                

                            

                            
                                
                                    
                                
                                    
                                
                                    
                                
                            
                        
                    
                        
                            
                                
                                    
                                        3.18. Deterministic Latency and Delay Measurement and Calibration
                                        x
                                    

                                

                                
                                    
                                    
                                        
                                        
                                            3.18.1. Delay Measurement and Calibration Features
                                        
                                        
                                    
                                        
                                        
                                            3.18.2. Delay Requirements
                                        
                                        
                                    
                                        
                                            3.18.3. Single-Hop Delay Measurement
                                        
                                        
                                        
                                    
                                        
                                        
                                            3.18.4. Multi-Hop Delay Measurement
                                        
                                        
                                    
                                        
                                            3.18.5. Delay Calibration Features
                                        
                                        
                                        
                                    
                                

                            

                            
                                
                                    
                                
                                    
                                
                                    
                                        
                                            
                                                
                                                    3.18.3. Single-Hop Delay Measurement
                                                    x
                                                

                                            

                                            
                                                
                                                
                                                    
                                                    
                                                        3.18.3.1. Rx Path Delay
                                                    
                                                    
                                                
                                                    
                                                    
                                                        3.18.3.2. Tx Path Delay
                                                    
                                                    
                                                
                                                    
                                                    
                                                        3.18.3.3. Round-Trip Delay
                                                    
                                                    
                                                
                                            

                                        

                                        
                                            
                                                
                                            
                                                
                                            
                                                
                                            
                                        
                                    
                                
                                    
                                
                                    
                                        
                                            
                                                
                                                    3.18.5. Delay Calibration Features
                                                    x
                                                

                                            

                                            
                                                
                                                
                                                    
                                                        3.18.5.1. Single-Trip Delay Calibration
                                                    
                                                    
                                                    
                                                
                                                    
                                                    
                                                        3.18.5.2. Round-Trip Delay Calibration
                                                    
                                                    
                                                
                                                    
                                                    
                                                        3.18.5.3. Tx Bitslip Delay
                                                    
                                                    
                                                
                                            

                                        

                                        
                                            
                                                
                                                    
                                                        
                                                            
                                                                3.18.5.1. Single-Trip Delay Calibration
                                                                x
                                                            

                                                        

                                                        
                                                            
                                                            
                                                                
                                                                
                                                                    3.18.5.1.1. Single-Trip Latency Measurement and Calibration Interface Signals
                                                                
                                                                
                                                            
                                                        

                                                    

                                                    
                                                        
                                                            
                                                        
                                                    
                                                
                                            
                                                
                                            
                                                
                                            
                                        
                                    
                                
                            
                        
                    
                        
                            
                                
                                    
                                        3.19. CPRI Intel® FPGA IP Transceiver and Transceiver Management Interfaces
                                        x
                                    

                                

                                
                                    
                                    
                                        
                                        
                                            3.19.1. CPRI Link
                                        
                                        
                                    
                                        
                                        
                                            3.19.2. Main Transceiver Clock and Reset Signals
                                        
                                        
                                    
                                        
                                        
                                            3.19.3. Arria V, Arria V GZ, Cyclone V, and Stratix V Transceiver Reconfiguration Interface
                                        
                                        
                                    
                                        
                                        
                                            3.19.4. Intel® Arria® 10, Intel® Stratix® 10, and Intel Agilex® 7 Transceiver Reconfiguration Interface
                                        
                                        
                                    
                                        
                                        
                                            3.19.5. RS-FEC Interface
                                        
                                        
                                    
                                        
                                        
                                            3.19.6. Interface to the External Reset Controller
                                        
                                        
                                    
                                        
                                        
                                            3.19.7. Interface to the External PLL
                                        
                                        
                                    
                                        
                                        
                                            3.19.8. Transceiver Debug Interface
                                        
                                        
                                    
                                

                            

                            
                                
                                    
                                
                                    
                                
                                    
                                
                                    
                                
                                    
                                
                                    
                                
                                    
                                
                                    
                                
                            
                        
                    
                        
                            
                                
                                    
                                        3.20. Testing Features
                                        x
                                    

                                

                                
                                    
                                    
                                        
                                        
                                            3.20.1. CPRI Intel® FPGA IP Core Loopback Modes
                                        
                                        
                                    
                                        
                                        
                                            3.20.2. CPRI Intel® FPGA IP Core Self-Synchronization Feature
                                        
                                        
                                    
                                

                            

                            
                                
                                    
                                
                                    
                                
                            
                        
                    
                
            
        
            
                
                    
                        
                            4. CPRI Intel® FPGA IP Core Signals
                            x
                        

                    

                    
                        
                        
                            
                            
                                4.1. CPRI Intel® FPGA IP Core L2 Interface
                            
                        
                            
                            
                                4.2. CPRI Intel® FPGA IP Core L1 Direct Access Interfaces
                            
                        
                            
                            
                                4.3. CPRI Intel® FPGA IP Core Management Interfaces
                            
                        
                            
                            
                                4.4. CPRI Intel® FPGA IP Core Transceiver and Transceiver Management Signals
                            
                        
                    

                

                
                    
                        
                    
                        
                    
                        
                    
                        
                    
                
            
        
            
        
            
        
            
        
        
            
                Introduction
                
            

        
    

    
        
            
                
                Close Filter Modal
            
        

        
        
            
                
                    
                        
                        1. About the CPRI Intel® FPGA IP Core
                    

                
                
                
                    
                    
                        
                            	1.1. CPRI Intel® FPGA IP Core Supported Features


                        
                        
                    
                        
                        
                            
                                
                                1.2. CPRI Intel® FPGA IP Core Device Family and Speed Grade Support
                            

                            
                                
                                
                                    
                                        	 1.2.1. Device Family Support


                                    
                                    
                                
                                    
                                        	 1.2.2. CPRI Intel® FPGA IP Core Performance: Device and Transceiver Speed Grade Support


                                    
                                    
                                
                            

                        
                    
                        
                            	1.3. Intel® FPGA IP Core Verification


                        
                        
                    
                        
                            	1.4. Resource Utilization for CPRI Intel® FPGA IP Core


                        
                        
                    
                        
                            	1.5. Release Information


                        
                        
                    
                

            

        
            
                
                    
                        
                        2. Getting Started with the CPRI Intel® FPGA IP Core
                    

                
                
                
                    
                    
                        
                        
                            
                                
                                2.1. Installation and Licensing
                            

                            
                                
                                
                                    
                                        	 2.1.1. Intel® FPGA IP Evaluation Mode


                                    
                                    
                                
                            

                        
                    
                        
                            	2.2. Generating CPRI Intel® FPGA IP Core


                        
                        
                    
                        
                            	2.3. CPRI Intel® FPGA IP File Structure


                        
                        
                    
                        
                            	2.4. CPRI Intel® FPGA IP Core Parameters


                        
                        
                    
                        
                        
                            
                                
                                2.5. Integrating Your Intel® FPGA IP Core in Your Design: Required External Blocks
                            

                            
                                
                                
                                    
                                        	 2.5.1. Adding the Transceiver TX PLL IP Core


                                    
                                    
                                
                                    
                                        	 2.5.2. System PLL Connections for the Intel Agilex® 7 F-tile Variations


                                    
                                    
                                
                                    
                                        	 2.5.3. Adding the Reset Controller


                                    
                                    
                                
                                    
                                        	 2.5.4. Adding the Transceiver Reconfiguration Controller


                                    
                                    
                                
                                    
                                        	 2.5.5. Adding the Off-Chip Clean-Up PLL


                                    
                                    
                                
                                    
                                        	 2.5.6. Adding and Connecting the Single-Trip Delay Calibration Blocks


                                    
                                    
                                
                                    
                                        	 2.5.7. Transceiver PLL Calibration


                                    
                                    
                                
                                    
                                        	 2.5.8. Reference and System PLL Clock for your IP Design


                                    
                                    
                                
                            

                        
                    
                        
                            	2.6. Simulating Intel FPGA IP Cores


                        
                        
                    
                        
                            	2.7. Understanding the Testbench


                        
                        
                    
                        
                            	2.8. Running the Design Example


                        
                        
                    
                        
                            	2.9. Compiling the Full Design and Programming the FPGA


                        
                        
                    
                

            

        
            
                
                    
                        
                        3. Functional Description
                    

                
                
                
                    
                    
                        
                            	3.1. Interfaces Overview


                        
                        
                    
                        
                        
                            
                                
                                3.2. CPRI Intel® FPGA IP Core Clocking Structure
                            

                            
                                
                                
                                    
                                        	 3.2.1. Example CPRI Intel® FPGA IP Core Clock Connections in Different Clocking Modes


                                    
                                    
                                
                            

                        
                    
                        
                            	3.3. CPRI Intel® FPGA IP Core Reset Requirements


                        
                        
                    
                        
                        
                            
                                
                                3.4. Start-Up Sequence Following Reset
                            

                            
                                
                                
                                    
                                        	 3.4.1. Start-Up Sequence Interface Signals


                                    
                                    
                                
                            

                        
                    
                        
                        
                            
                                
                                3.5. AUX Interface
                            

                            
                                
                                
                                    
                                        	 3.5.1. AUX Interface Signals


                                    
                                    
                                
                                    
                                        	 3.5.2. AUX Interface Synchronization


                                    
                                    
                                
                                    
                                        	 3.5.3. Auxiliary Latency Cycles


                                    
                                    
                                
                                    
                                        	 3.5.4. Direct Interface CPRI Frame Data Format


                                    
                                    
                                
                            

                        
                    
                        
                            	3.6. Direct IQ Interface


                        
                        
                    
                        
                            	3.7. Ctrl_AxC Interface


                        
                        
                    
                        
                            	3.8. Direct Vendor Specific Access Interface


                        
                        
                    
                        
                            	3.9. Real-Time Vendor Specific Interface


                        
                        
                    
                        
                            	3.10. Direct HDLC Serial Interface


                        
                        
                    
                        
                            	3.11. Direct L1 Control and Status Interface


                        
                        
                    
                        
                            	3.12. L1 Debug Interface


                        
                        
                    
                        
                            	3.13. Media Independent Interface (MII) to External Ethernet Block


                        
                        
                    
                        
                        
                            
                                
                                3.14. Gigabit Media Independent Interface (GMII) to External Ethernet Block
                            

                            
                                
                                
                                    
                                        	 3.14.1. GMII Normal Mode


                                    
                                    
                                
                                    
                                        	 3.14.2. Ethernet PCS Bypass Mode


                                    
                                    
                                
                                    
                                        	 3.14.3. Ethernet PCS Run-Time Switching


                                    
                                    
                                
                            

                        
                    
                        
                        
                            
                                
                                3.15. CPU Interface to CPRI Intel® FPGA IP Registers
                            

                            
                                
                                
                                    
                                        	 3.15.1. CPU Interface Signals


                                    
                                    
                                
                                    
                                    
                                        
                                            
                                            3.15.2. Accessing the Hyperframe Control Words
                                        

                                        
                                            
                                            
                                                
                                                    	 3.15.2.1. Specifying the Control Word


                                                
                                                
                                            
                                                
                                                    	 3.15.2.2. Specifying the Position in the Control Word


                                                
                                                
                                            
                                                
                                                    	 3.15.2.3. Retrieving the Hyperframe Control Words


                                                
                                                
                                            
                                                
                                                    	 3.15.2.4. Writing the Hyperframe Control Words


                                                
                                                
                                            
                                        

                                    
                                
                            

                        
                    
                        
                            	3.16. Auto-Rate Negotiation


                        
                        
                    
                        
                        
                            
                                
                                3.17. Extended Delay Measurement
                            

                            
                                
                                
                                    
                                        	 3.17.1. Extended Delay Measurement for Soft Internal Buffers


                                    
                                    
                                
                                    
                                        	 3.17.2. Extended Delay Measurement for Intel® Stratix® 10 Hard FIFOs


                                    
                                    
                                
                                    
                                        	 3.17.3. Extended Delay Measurement Interface


                                    
                                    
                                
                            

                        
                    
                        
                        
                            
                                
                                3.18. Deterministic Latency and Delay Measurement and Calibration
                            

                            
                                
                                
                                    
                                        	 3.18.1. Delay Measurement and Calibration Features


                                    
                                    
                                
                                    
                                        	 3.18.2. Delay Requirements


                                    
                                    
                                
                                    
                                    
                                        
                                            
                                            3.18.3. Single-Hop Delay Measurement
                                        

                                        
                                            
                                            
                                                
                                                    	 3.18.3.1. Rx Path Delay


                                                
                                                
                                            
                                                
                                                    	 3.18.3.2. Tx Path Delay


                                                
                                                
                                            
                                                
                                                    	 3.18.3.3. Round-Trip Delay


                                                
                                                
                                            
                                        

                                    
                                
                                    
                                        	 3.18.4. Multi-Hop Delay Measurement


                                    
                                    
                                
                                    
                                    
                                        
                                            
                                            3.18.5. Delay Calibration Features
                                        

                                        
                                            
                                            
                                                
                                                
                                                    
                                                        
                                                        3.18.5.1. Single-Trip Delay Calibration
                                                    

                                                    
                                                        
                                                        
                                                            
                                                                	 3.18.5.1.1. Single-Trip Latency Measurement and Calibration Interface Signals
                                                                    


                                                            
                                                            
                                                        
                                                    

                                                
                                            
                                                
                                                    	 3.18.5.2. Round-Trip Delay Calibration


                                                
                                                
                                            
                                                
                                                    	 3.18.5.3. Tx Bitslip Delay


                                                
                                                
                                            
                                        

                                    
                                
                            

                        
                    
                        
                        
                            
                                
                                3.19. CPRI Intel® FPGA IP Transceiver and Transceiver Management Interfaces
                            

                            
                                
                                
                                    
                                        	 3.19.1. CPRI Link


                                    
                                    
                                
                                    
                                        	 3.19.2. Main Transceiver Clock and Reset Signals


                                    
                                    
                                
                                    
                                        	 3.19.3. Arria V, Arria V GZ, Cyclone V, and Stratix V Transceiver Reconfiguration Interface


                                    
                                    
                                
                                    
                                        	 3.19.4. Intel® Arria® 10, Intel® Stratix® 10, and Intel Agilex® 7 Transceiver Reconfiguration Interface


                                    
                                    
                                
                                    
                                        	 3.19.5. RS-FEC Interface


                                    
                                    
                                
                                    
                                        	 3.19.6. Interface to the External Reset Controller


                                    
                                    
                                
                                    
                                        	 3.19.7. Interface to the External PLL


                                    
                                    
                                
                                    
                                        	 3.19.8. Transceiver Debug Interface


                                    
                                    
                                
                            

                        
                    
                        
                        
                            
                                
                                3.20. Testing Features
                            

                            
                                
                                
                                    
                                        	 3.20.1. CPRI Intel® FPGA IP Core Loopback Modes


                                    
                                    
                                
                                    
                                        	 3.20.2. CPRI Intel® FPGA IP Core Self-Synchronization Feature


                                    
                                    
                                
                            

                        
                    
                

            

        
            
                
                    
                        
                        4. CPRI Intel® FPGA IP Core Signals
                    

                
                
                
                    
                    
                        
                            	4.1. CPRI Intel® FPGA IP Core L2 Interface


                        
                        
                    
                        
                            	4.2. CPRI Intel® FPGA IP Core L1 Direct Access Interfaces


                        
                        
                    
                        
                            	4.3. CPRI Intel® FPGA IP Core Management Interfaces


                        
                        
                    
                        
                            	4.4. CPRI Intel® FPGA IP Core Transceiver and Transceiver Management Signals


                        
                        
                    
                

            

        
            
                
                
                    
                        
                        5. CPRI Intel® FPGA IP Core Registers
                    

                
                
                    
                    
                

            

        
            
                
                
                    
                        
                        6. CPRI Intel® FPGA IP User Guide Archives
                    

                
                
                    
                    
                

            

        
            
                
                
                    
                        
                        7. Document Revision History for the CPRI Intel® FPGA IP User Guide
                    

                
                
                    
                    
                

            

        
        

    






                
                
                    
                    
                        
















    
            











    
        
            
                
                    Visible to Intel only — 

                        GUID:
                        nik1411442121553


                    
                         Ixiasoft
                        

                    
                
                
            
        
    

    
        
            View Details
        

    




    


    
        1. About the CPRI Intel® FPGA IP Core

         
  
  	Updated for:
	Intel® Quartus® Prime Design Suite 23.1
	IP Version 19.7.0

 
 
 
  
  The Common Public Radio Interface (CPRI)  Intel® FPGA IP core implements the CPRI Specification V7.0 (2015-10-09). CPRI is a high-speed serial interface for network radio equipment controllers (REC) to receive data from and provide data to remote radio equipment (RE). 
 
  The  CPRI   Intel® FPGA IP core targets high-performance, remote radio network applications. You can configure the  CPRI   Intel® FPGA IP core as an RE or an REC. 
 
  This user guide describes CPRI MAC layer information and does not cover information related to CPRI PHY. Refer to the About the E-Tile CPRI PHY Intel FPGA IP of the E-tile Hard IP User Guide for E-tile CPRI PHY related information. Refer to the F-tile CPRI PHY  Intel® FPGA IP User Guide for F-tile CPRI PHY related information. 
 
  
   Figure 1. Typical CPRI Application on Intel FPGA DevicesExample system implementation with a two-hop daisy chain. Optical links between devices support high performance. 
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