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Traditional Timing Design for DDRx System

m Using Tables
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Traditional Timing Desi

m Using Simulations
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Traditional Timing Design for DDRx System

m Disadvantages of Traditional Methods:
o It doesn’t consider the influences of follow list:
= SSN of PDN
= Many Kinds of Jitter, Such as DQS Jitter...
= Xtalk of Package and PCB
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Methods for DDR3 System Timing Budget Analysis

m The DDR3 timing budget consists of observing timing margins and
signal integrity of the entire interconnect

m Summarized as follows in the diagram below:

PLL & Clock Tree

W/

' 4
Driver 1/0 N

\L SPICE can deal with

Driver Package /

Reiceiver
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Methods for DDR3 System Timing Budget Analysis

Timing Calculation method:
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Methods for DDR3 System Timing Budget Analysis

m The Topology of DDR3 System Timing Simulation Using SPICE Models

PCB Power/GND Model

| l__é_
POWGI“: GND Pkg Power/GND model
Chip V Chip GND
SPICE MODEL

L

SPICE MODEL Driver Receiver
|
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Methods for DDR3 System Timing Budget Analysis

= An Example of DDR3 Simulation
Twc_io_dgs_jitter+Tbrd io_dgs_jitter=
108.33 ps
Twc_io_dg_jitter _vref+Tbrd io_dqg_jitt
er_vref=175.11 ps
Thbrd _io_dqg_jitter_ac=86.40 ps
Thbrd _io_dqg_jitter_dc=38.58 ps

m Cuting all Timing Uncertainties:
o Tsetup_min_margin=21ps
e Thold_min_margin=32ps
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Methods for DDR3 System Timing Budget Analysis

m Analysis sources of uncertainties

Uncertainty

Source

PLL, CLOCK Tree

|IC Manufacturer
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IC Manufacturer
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|IC Manufacturer
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ISI])

Simulation Using SPICE model

DQ Vref Jitter(Pkg Xtalk, SSO)

IC Manufacturer

DQ Vref Jitter(Brd Xtalk,
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Simulation Using SPICE model

PCB Skew

PCB file
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Simulation Using SPICE model

ZTEd
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Methods for DDR3 System Timing Budget Analysis

m The Topology of DDR3 System Timing Simulation Using IBIS Models

PCB Power/GND Model
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Comparison of Two Simulation Results

m Analysis Precision
o Waveforms comparison
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Comparison of Two Simulation Results

m Analysis Precision
o AVpp comparison

' _;:\Spice: 34.17mV
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Comparison of Two Simulation Results

m Comparison Time Consuming

Simulation 40 h 1 mir_1
Time 128bits 128bits

m Using IBIS model is very effective in DDR3 system timing simulation .
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Summary

Choosing an appropriate modeling method is critical for
simulation. Otherwise simulation may not be accurate
enough or too complex and time consuming.

The traditional way to simulate DDR3 system timing is not
precise enough, because DDR3 Timing simulations need
to consider all the uncertainties.

Using the SPICE model in DDR3 timing simulation is

precise, but time consuming. It's not a very effective way to
work.

IBIS model is appropriate for what-if analysis due to its
relative short run time and sufficient accuracy.
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