
EKH DRAM eye evaluation routines 



DRAM simulation evaluation 

EKH .ael Code 

Intended for DDR2/3 Simulations 

AC/DC based Open Data window Calculation 

ISI Calculation (Jitter at vref) 

Tangential slew rate calculation 

Multi-Open Data window 

Multi-Net Delay calculation for delay based timing budgets 

Includes the following functions 

Calculate and Draw Open Data window 

Calculate and Draw ISI margin/line 

Calculate and Draw slew rate value/line 

Calculate and Draw setup/hold margin/line 

Calculate and Draw delay to reference (incl. some TB 
calculation example) 
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Existing .dds Example: DDR2/3 

ODW, Setup/Hold and ISI line 

ODW: Multi Signal open Data Window 
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Multiple Eyes incl. 
Timing Reference 

tSetup line 

ISI line 

tHold line 



Existing .dds Example: DDR2/3 

ODW, Setup/Hold and ISI lines 
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Existing .dds Example 

DDR2/3 Slew Rate Calculation 
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Disclaimer: Slew rates 

are calculated with the 

eye crossing centered. 

Due to this there are 

some limitations to plot 

them when the eye is 

centered. .ael code 

optimization should be 

possible!  

Multiple Eye in in one 
diagram incl. last and first 
slew rate lines 



Evaluate “big” sweeps  

.ael solution allows usage in schematic  

Simplest with ”Netlist Include” 
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ADS Schematic 

Netlist Example 

Result Example 



DDR4 Outlook 

JEDEC definitions 
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DDR4 Outlook 

Measurement considering DJ 
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DDR4 Outlook 

Eye Mask considering RJ+DJ 
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Current Spec status 
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CA Specification Example 

Same concept as for DDR3  
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Conclusion 

DDR2/DDR3 functions are existing a .ael code 

Existing functions for Timing and Voltage margins from 
mask can be adjusted to DDR4 

CA should be straight forward 

DQ bus will require some adjustments, but much existing 
functionality can be re-used! 

Transient simulation is required for the existing ael code 

An adaption to Channel statistical simulations might require more 
change (need more detailed check on this one).  

For DJ effects transient simulation should be OK 
 RJ effects can be considered in eye mask.  

There will be some questions/decisions to be made 

E. g. Where to locate the Mask in the eye ? 
 Optimized for Timing or voltage (depends on Controller Training algorithm).  
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