
Arria 10 DDR4 IP Parameterization 

Selecting the DDR4 IP timing parameters from a 

Micron DDR4 device data sheet :  

Memory Topology and Memory Timing tabs 



Presets 

2 

Based on JEDEC specifications 

Use as a starting point 

– Select a preset close to the requirement 

Memory Format 
– Discrete Device 

– DIMM (UDIMM, RDIMM, LRDIMM) 

 

Configuration 
– Maximum Throughput (DDR4-xxxx) 

– CAS latency 

– Rank/chip select 

– Capacity  

– Device Width 

 

Then modify as required 

– Some memory timing parameters may need to be changed 

 

DDR4 DIMMS 

– To find the actual memory device used on the DIMM 

Get the Base device part number from the DIMM datasheet  



Memory Timing 1  
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Memory device Speed bin defines the maximum data rate that 

the memory device can support 
– Get from the DDR4 memory device part number  speed grade 

 

 

 

 

 

 

 

 

 

– Speed grade may have a letter suffix 

Indicates CAS latency, tRCD, tRP 

 

 

 

 

 

 

 

 



Memory Topology 1 
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Memory Topology -> Mode Register Settings : Latencies 

-> Use Memory Device data sheet Speed bin table 
– Take into account 

Memory speed grade 

DDR4 clock period tCK 

DBI  

 

 

  



Memory Timing 2 
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Presets are typically for the  

    DDR4 device speed grade  

    clocked at its highest frequency 

 

Some parameters may  

    need to be modified :  

 
– Clocking at lower frequency 

– Using an industrial temperature  

     DDR4 device 

Refesh rate tREFI -> 3.9us 

 
 

 

 



Memory Timing 3 
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From the Electrical Characteristics  

     and AC Timing Parameters table 

– Use the DDR4-xxxx column  

 that the device is rated for 
eg 1200MHz device  -> use DDR4-2400  

 

From the Electrical Characteristics  

     and AC Timing Parameters table 

– Use the DDR4-xxxx column that the  

     device is rated for 

– Calculate values as required using : 
Page size (0.5K, 1K or 2K) 

Memory Clock Frequency (tCK) 

 

See next slide for  

     data sheet extracts 

 

 



Memory Timing 4 
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Extracts from a Micron Memory DDR4 Datasheet      

 
 

 



Memory Timing 5 
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From the Command and  

    Address Input Levels table 

 

From the DQ Input Receiver  

    Specifications table 

 

From the Reset and Initialization 

    description  

 

From the Speed Bins and  

     Operating Conditions table  

 

 

See next slide for  

     data sheet extracts 

 

 

 



Memory Timing 6 
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Extracts from a Micron Memory DDR4 Datasheet      

 
 

 



Memory Timing 7 
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Check tRFC is correct for the capacity of the DDR4 memory 

device 
– Use the tRFC1 value from the DDR4 datasheet 

 

 

 

 
 

 

 

Using the incorrect value can cause bit errors during memory 

accesses 



Memory Timing 8 
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Some timing parameters are in units of UI or UId 
– UI/UId is defined as the Unit Interval  

– Jedec specification formula  :  UI = minimum [tCK(avg)/2] 

– For the DDR4 IP parameters, set UI = tCK/2 

 

  

 

 

 

 
 

 

 


