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                DDR Memory Design and Test Overview

                Brochures

                
                    Double Data Rate (DDR) Synchronous Dynamic Random Access Memory (SDRAM) is being implemented broadly in computing platforms and embedded applications. The overwhelming concern for developers of these products is interoperability. It starts with the physical layer where the data is transferred on both the rising and falling clock edges, to the functional test of read-to-write timing. Tools to validate the parametric and protocol aspects of these designs are required to understand if your design is in compliance, and how close design performance is to specification.

DDR technology is implemented in several forms today -- DDR (also called DDR1), DDR2, DDR3, DDR4, and low-power DDR (LPDDR1, LPDDR2, and LPDDR3) targeted for mobile devices. Specifications are defined by the Joint Electronic Devices Engineering Council (JEDEC), but it’s up to designers to guarantee compliance.

Keysight Gets Involved, You Benefit

Keysight’s solutions for digital applications are driven and supported by Keysight experts that are involved in the various international standard committees. We call it the Keysight Digital Test Standards Program. Our experts are active in the Joint Electronic Devices Engineering Council (JEDEC), PCI Special Interest Group (PCI-SIG®), Video Electronics Standards Association (VESA), Serial ATA International Organization (SATA-IO), USB-Implementers Forum (USB-IF), Mobile Industry Processor Interface (MIPI) Alliance, and many others. Our involvement in these standards groups and their related workshops, plugfests, and seminars enables Keysight to bring the right solutions to the market when our customers need them.

Key tasks

DDR design can be segmented into four areas: interconnect design, active signal validation, protocol validation, and functional test. While JEDEC defines the specifications, you are required to verify compliance. With no formal verification labs or test centers, you must decide the appropriate procedures, methods and equipment to perform these compliance tests. Keysight Technologies, Inc. offers solutions in each area for electrical physical layer, protocol layer, and functional test.

Physical Layer: Active Signal Validation

Validating DDR performance involves characterizing the clock and data signals. A big challenge is separating the read and write signals on the bidirectional bus. The ability to trigger properly will allow you to analyze the complex traffic on the DDR data bus.

Measure with confidence

Keysight’s Infiniium 90000 Series oscilloscopes provide the lowest noise floor, jitter noise floor, and trigger jitter in the industry, enabling more accurate characterization of your design. InfiniiScan provides zone triggering, enabling the oscilloscope to separate read and write cycles based on the distinctive pattern of the waveform.

Automate complex tasks

The Keysight DDR electrical performancecompliance software runs on the 90000 Series oscilloscopes, simplifying set up and performing compliance tests. With versions for DDR1, DDR2 and DDR3, the software provides busy engineers quick, accurate answers.

Physical Layer: Interconnect Design

As data rates increase, designers need to minimize signal integrity problems. To avoid signal attenuation, rise-time degradation, and jitter caused by long trace lengths, designers need tools like those used by high-frequency engineers.

Accurate impedance measurements

The Keysight 86100C Infiniium DCA-J with the 54754A differential TDR/TDT module makes quick work of interconnect analysis. It utilizes a unique calibration process to remove the effects of cabling, allowing you to isolate your device from the test system and view results in time or frequency mode.

Predict interconnect performance through simulation

The Keysight Advanced Design System (ADS) has several features optimized for high-speed digital design. Design guides provide a quick vehicle to start a DDR design. Analyze complete serial links by simulating at the circuit or system level. Make analyses quickly with oscilloscope-like displays.

Protocol Layer

You want to validate that your system is sending the correct DDR commands, that memory banks are addressed properly, and find any protocol violations. You will need to view read and write data signals at several levels of abstraction – from binary to protocol.

Decoding DDR signals

The Keysight U4154A logic analyzer allows the read and write data to be sampled at different times, and viewed separately. With the B4621A memory bus decoder, you can trigger on system attributes like burst length, CAS, and chip selects to decode key bus signals. The intuitive results display provides quick interpretation.

Automate complex tasks

The Keysight protocol compliance protocol compliance and analysis tool complements the 16900 Series logic analyzer by simplifying set-up and performing protocol decode and compliance tests. It runs on the logic analyzer, and produces quick, accurate answers.

Functional Test

Probing DDR Memory

Validating system performance requires properly triggering on the data bus or a specific memory address to ensure there are no timing, state or protocol violations. You need to analyze the DDR system behavior – are some commands being executed too often?

Validating system performance

The Keysight DDR protocol compliance and analysis tool automates deep DDR bus trace acquisition and analysis of the Keysight 16900 Series logic analyzer to quickly identify timing and protocol problems. It checks timing and state violations, then produces an HTML report and margin analysis to determine how close you are to the specification.

How robust is your design?

You meet all the timing and protocol specifications, but how does your design tolerate errors? The Keysight B4622A DDR2/3 protocol compliance and analysis tool provides a quick overview of DDR bus performance with statistic and histogram views for bus optimization.

When you characterize or validate your DDR design, are you measuring the right signal? The JEDEC standards apply only at the BGA balls of the DRAMs, but in many cases these are difficult to access since many vias do not go through the board.

Probing specific signals

The Keysight InfiniiMax active probes are high-impedance, low capacitance probes that are minimally invasive to your signals. The solder-in probe head lets you easily solder to vias and quickly look at a signal.

Probing the data bus

To do a complete functional test, you need to measure the DDR bus. The Keysight Soft Touch logic analyzer probes can be used by just routing the traces in a specific manner. Their unique design makes solid contact with the traces without a connector.

Or use the Keysight DDR slot interposer, connecting directly to the standard DDR DIMM connector. The non-intrusive design lets you measure the full command, address, control and data bus signals.


                

                
            

        


        
    



    











    
    
        

    ×
    
        
                Unlock Content

                Sign up for free

                *Indicates required field

            
 
            
            
            
            
            
            

            
            
                
                    Change email?
                Email*Required Field
                   
            

            
            
            
                
                    First Name*Required Field
                    
                       
                

            

            
            
            
                
                    Last Name* Required Field
                        
                

            

            
                
            
                Country / Area*Required Field
                -- Please Select --
United States
United Kingdom
Canada
India
Malaysia
Netherlands
Australia
South Africa
France
Germany
Singapore
Sweden
Brazil
Afghanistan
Åland Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brit/Indian Ocean Terr.
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canary Islands
Cape Verde
Cayman Islands
Central African Republic
Chad
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Dem. Republic Of
Cook Islands
Costa Rica
Côte d'Ivoire
Croatia
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands
Faroe Islands
Fiji
Finland
French Guiana
French Polynesia
French Southern Terr.
Gabon
Gambia
Georgia
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guinea
Guinea-Bissau
Guyana
Haiti
Heard/McDonald Isls.
Honduras
Hong Kong, China
Hungary
Iceland
Indonesia
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jordan
Kazakhstan
Kenya
Kiribati
Korea (South)
Kuwait
Kyrgyzstan
Laos
Latvia
Lebanon
Lesotho
Liberia
Libya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia
Moldova
Monaco
Mongolia
Montserrat
Morocco
Mozambique
Myanmar
N. Mariana Isls.
Namibia
Nauru
Nepal
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Samoa
San Marino
Sao Tome/Principe
Saudi Arabia
Senegal
Serbia and Montenegro
Serbia
Montenegro
Seychelles
Sierra Leone
Slovak Republic
Slovenia
Solomon Islands
Somalia
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
St. Vincent and Grenadines
Suriname
Svalbard/Jan Mayen Isls.
Swaziland
Switzerland
Taiwan, China
Tajikistan
Tanzania
Thailand
Timor-Leste
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Turkey
Turkmenistan
Turks/Caicos Isls.
Tuvalu
Uganda
Ukraine
United Arab Emirates
US Minor Outlying Is.
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Viet Nam
Virgin Islands (British)
Virgin Islands (U.S.)
Wallis/Futuna Isls.
Western Sahara
Yemen
Zambia
Zimbabwe


            

            
                
                
                    
                        Company*Required Field
                        
                    

                

            
                
            
                Industry*Required Field
                -- Please Select --
Aerospace / Defense
Automotive
Consumer Electronics
Data Center / Cloud Service Provider
Education
Electronics Manufacturer
Energy / Utilities
Finance
Government / Military
IoT Electronics
Medical / Healthcare
Network Equipment Manufacturer
Quantum
Retail / Hospitality
Semiconductor
Software Development
Telecom / Mobile Service Provider
Test Lab
Transportation


            

            
            
            
                Years of experience*Required Field
                -- Please Select --
 < 2 years
2 - 7 years
 > 7 years


            

            
            
            
                Job Level*Required Field
                -- Please Select --
Executive Management
Chief Engineer / Department Head
Engineering Manager
Individual Contributor
Student
Consultant

   
            

            
            
            
                    Job Responsibility*Required Field
                    -- Please Select --
Board Layout
Digital: High-Speed Interfaces
Digital: Optical Communications
IT / Information Technology
L2-7 Network Design / Operations
Power: Battery Drain Analysis
Power: Conversion and Conditioning
Product: Hardware Testing
Product: Multi-system integration
Product: Software Testing
Quality Assurance
RF: Analog/Mixed Signal
RF: Field Test
Semiconductor Test
Software: Development
Software: Integration
Other: Non-Engineering

       
            

            
            
            
                Job Role*Required Field
                -- Please Select --
Academic Staff
Application Management
Circuit Design and Layout
Digital Designer
Electronics Manufacturing Quality
Field Engineer
Final System Test
HR / Finance / Legal
Lab Management
Marketing / Sales
Network / Security Architect
Network / Security Operations
Power Designer
Procurement
Product Management
RF / Waveform Designer
Software Engineer
Student
Test Engineer / Technician

Other: Non-Engineering

            
            

            
            
            
                Yes, keep me updated on the latest products, resources, and events with personalized email updates.         
            

            
              
                    
                         Would you like to speak to sales about your needs at this time?
                        Not at this time    
                        Yes
                    
 
                    
                        
                            Preferred method of communication? *Required Field
                            
                                
                                Email
                            

                            
                                Preferred method of communication?
                                
                                    
                                    Phone*Required Field
                                
 
                                
                            

                        

                    

                    Please have a sales representative contact me.

                

                
            
            
                By clicking the button, you are providing Keysight with your personal data. See the Keysight Privacy Statement for information on how we use this data.

            
            
            
            
            
 
            
            
                
                
                	
                	
                	
                	
                	
                	
                	
                	
                	
                	
                	
                	
                
                
                
                
                
                
                
                
                
                
                
                
            
             
            
            
            
            
            
            
                 
             
            
            
            

            
        

        
                Thank you.

                Your form has been successfully submitted.

                
                    
                

                Note: Clearing your browser cache will reset your access. To regain access to the content, simply sign up again.

            

        

    




    






    






    Contact Sales
    
        
            ×

            Please have a salesperson contact me.

            *Indicates required field

            
                
                
                
                
                
        
            
                    
                        
                            Preferred method of communication? *Required Field
                            
                                Preferred method of communication?
                                
                                
                                    Change email?
                                Email
                                   
                            

                                
                                    Preferred method of communication?
                                    
                                    Phone*Required FieldPlease enter a valid phone number without spaces or special characters.
                                    
                                

                        

                    

                    
                        Yes, keep me updated on the latest products, resources, and events with personalized email updates.         
                    

                By clicking the button, you are providing Keysight with your personal data. See the Keysight Privacy Statement for information on how we use this data.

                
                
                    
                        
                        
                    
                    
                    
                    
                    
                    
                    
                

                
                    
                        
                        
                        
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        	
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                    
                     
                    
                    
                    
                    
                    
                    
                         
                     
                    
                    
                    

                

                
                
            

            
                Thank you.

                A sales representative will contact you soon.

                
            

            

        

    



    







    









    




    
        
            
                
            

            
                
                    
                        



    
    
    



                    
                    
                
                    
                        



    
    
    



                    
                    
                
            

        
 
    
           








    



                    
                    
                
            

        
 
    
           



    




    

    
      
            
            	
                	 
					 
						Discover
                     

                      
                     	
              					
								Products + Services
            				 
	
              					
								Solutions
            				 
	
              					
								Industries
            				 
	
              					
								Events
            				 
	
              					
								Learn
            				 
	
              					Used Equipment
								
            				 


                     
                
				
            

      
            
            	
                	 
					 
						Insights
                     

                      
                     	
              					
								Discover Insights
            				 
	
              					
								Success Stories
            				 
	
              					
								Resources
            				 
	
              					
								Blog
            				 
	
              					
								Community
            				 


                     
                
                	 
						
            			Partners
                     

					 
                      
                     
                     
                
				
            

      
            
            	
                	 
						
            			Support
                     

					 
                      
                     	
              					
								Product Support
            				 
	
              					
								Manage Software Licenses
            				 
	
              					
								Product Order Status
            				 
	
              					
								Parts
            				 


                     
                
				
            

      
            
            	
                	 
						
            			About Keysight
                     

					 
                      
                     	
              					
								Newsroom
            				 
	
              					
								Investor Relations
            				 
	
              					
								Quality and Security
            				 
	
              					
								Corporate Social Responsibility
            				 
	
              					
								Diversity, Equity, and Inclusion
            				 
	
              					
								Modern Slavery Act Transparency Statement
            				 
	
              					
								Careers
            				 


                     
						
							

						 
                         	

                                    
                                        
                                            

                                        
                                        
                                    
									                  
                                

                                    
                                        
                                            

                                        
                                        
                                    
									                  
                                

                                    
                                        
                                            

                                        
                                        
                                    
									                  
                                

                                    
                                        
                                            

                                        
                                        
                                    
									                  
                                

                                    
									                  
                                      
                                          

                                      
                                      
                                    
                                


                    
                
				
            

      

      
        	© Keysight Technologies 2000–2024
	
				
				Privacy
			  
	
				
				Sitemap
			  
	
				
				Terms
			  
	
				
				Trademark Acknowledgements
			  
	
				
				Feedback
			  
	
				
				Accessibility
			  


      

    

  




 
    
    

    
    













    
    

    
        
            What are you looking for?
        

        
            
                Search
                
                
                    
                
                

                

                

                
                
                
            


            
                
                    
                        
                        
                        
                             MXG Signal Generator
                           
                    
                        
                        
                        
                             UXA Signal Analyzer
                           
                    
                        
                        
                        
                             UXM for Wi-Fi 7
                           
                    
                        
                        
                           
                    
                        
                        
                        
                             PXA Signal Analyzer
                           
                    
                        
                        
                        
                             Find a solution
                           
                    
                        
                        
                        
                             Get technical support
                           
                    
                        
                        
                        
                             Take a class
                           
                    
                        
                        
                        
                             Find us at events
                           
                    
                        
                        
                        
                             Premium used equipment
                           
                    
                        
                        
                        
                             KeysightCare
                           
                    
                        
                        
                        
                             Buy online
                           
                    
                

            


                
                    
                    
                        Suggested searches 

                        
                        

                    

                    
                        
                            No product matches found - System Exception
                        

                    

                    
                        Matched content 

                    

                    

                

                See all Search Results
        

    

    

  




  
            
    
    














    


    














    

    
    



    
    

            
            

        
    