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Motivation 

 Why is model validation a MUST? 

• Models are artificial representations of the real devices. This applies to 

all the models including our SI simulation models 

• System design engineers need the validated models to analyze their 

High-Speed system designs through simulations 

• “Garbage in, Garbage out” is true for all the simulations 

 Proper IBIS model validation method is required 

• IBIS is a behavioral model which has no way to verify internal structures 

or monitor internal signals 

 Common mistakes for IBIS validation and correction methods  
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Note: this presentation is focusing on “traditional” IBIS buffer model 

validation methods only. 



History 
 1997 – the IBIS Accuracy Subcommittee (IAS) was 

established 

• 1998 - IAS releases their initial version of the IBIS Accuracy 

Specification, which later becomes the I/O Buffer Accuracy 

Handbook. 

 2007 - the IBIS Quality Task Group (IQTG) was formed 

• It is still ON in the regular teleconference basis 

• Several IBIS Quality Specifications have been released as the 

IBIS Standard Specification documents 

• A Quality Checklist also has been release from IQTG 

 In the past few years, many system companies start to 

ask their device vendors to have their specific IBIS 

model quality control documents filled before the devices 

are used in their high-speed designs 
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Method Review 

 IBIS Validation Goal 

• Correlate IBIS model simulation results with the desired Golden 

sources (measurements and simulations) for specific test loads 

 Commonly Used Correlation/Comparison Methods 

• From IQTG 

 Quality Checklist 

• From the Accuracy Handbook 

 Curve Overlay Metric 

 Curve Envelop Metric 

• From Xilinx and Huawei 

 Threshold based Metric 

• From IO Methodology 

 Differential Index based Metric 
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Quality Checklist from IQTG 

 Great start! A lot of good suggestions 

 Simply follow the list for the check items 

 Too many items asking for “reasonable” and “visual” checking 

 Not easy to implement by using a computer program  

 Incomplete especially for correlations 
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Curve Overlay Metric 

 Relatively simply 
method 

 Easy to implement by 
using a computer 
program  

 Large error occurs 
when most points are 
not perfectly aligned 
up even though visual 
check seems to be 
good 

 Does not count the 
error due to waveform 
shifting  

 Not a great reference 
for automation 
purposes  
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Curve Envelope Metric 
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 Good to be used 
for measurement 
correlation cases 

 Applies a good 
estimate for 
unknown/hard_to_
control operation 
conditions 

 No result that 
indicates how 
accurate the 
model is 

 



Threshold based Metric from Xilinx 

 Uses 5 of the most 
important thresholds 
to measure the 
correlation result 

 Simple and easy to 
use a computer 
program for the 
results 

 Ignores some 
transition effects  

 Difficult to be used 
for some abnormal 
waveform 
correlations 
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Threshold based Metric from 

Huawei 
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 Uses more thresholds to measure the correlation result including 
overshoots, monotonicity and eye measurements, etc. Plus FOM and 
customized FOMs 

 Getting more difficult to use a computer program for the results but kind of 
manageable 

 Still difficult to be used for some abnormal waveform correlations 

 



Differential Index based Metric 

from IO Methodology 
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 Brings 3 differential indexes (peak, 

average and timing) measuring together 

for the result (generic waveform 

comparison approach) 

 Close to human visual predictions 

 No dependency for threshold settings 

 Works fine even for abnormal waveforms 

 Must use a computer program to calculate  
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Common Mistakes 
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 Syntax Check 

• IBIS Golden Parser is a good first-pass tool for “legal” IBIS syntax 

check 

• Most simulators will stop if your IBIS file contains syntax errors  

• No errors and warnings doesn’t mean it is a good IBIS model for 

simulations  

• With warning messages, the IBIS model might still produce 

accurate results against golden sources 

 Test Circuit  

• Proper test circuit is important to get meaningful validation results 

 Your IBIS model might not be operable for certain conditions. It might heavily 

depend on your extraction conditions 

• Use application level test circuit for your correlations 

 



Common Mistakes (continued) 
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 I-V / V-T Curves 

• Individual I-V might not be within your expectations. Need to check the 

combined curves instead 

• IBIS Spec only accepts 100 data points for I-V curves 

 A number of system vendors asked for 1000 I-V points 

• Do not always use/ask 2 sets of V-T curves with 50 ohm + 

V_fixture=VCC/GND 

 Some buffers are only working properly for high-impedance load 

 Some buffers will produce a straight line for V_fixture=VCC or GND. e.g. 

OPEN type buffers 

 For some differential buffers, you might have to set 

V_fixture=Common_mode_voltage 

• Be careful about I-V / V-T mismatch error/warning 

 Most of the time, this mismatch indicates your IBIS extraction settings are 

improper or inconsistent 

 Beware of fixing 

 Don’t fix it if it is not just a numerical error. It might have to be extracted again 

 



Conclusion 
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 Validation is better to be done by IBIS model 

vendors  

 Comparison methods vary. Use them wisely to 

fit your buffer model needs. 

 IBIS users should ask the vendor for reasonable 

validation reports and/or test bench files 

• I/O buffers vary. Be sure the contents you asked for 

are reasonable 

• The different simulators could give out different IBIS 

simulation results 
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