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Outline

 C_comp extraction method
• Review of last presentation in Asia IBIS Summits

 Methods for representing die-capacitance in 
IBIS buffer model
• Test cases 

 Conclusions and suggestions
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C_comp extractions

 Review of last C_comp presentation for extraction 
methods
• Presented in Asia IBIS Summits (Japan and China) 2009
• Links in IBIS Open Forum website
 http://www.vhdl.org/pub/ibis/summits/nov09b/wang.pdf
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Time and Frequency Domain methods

Time Domain Frequency Domain
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Non-driving / Receiving mode
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Driving Mode
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Extract C_comp with expected 
Frequency and Voltage
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Methods for representing die-
capacitance in IBIS buffer model

 A test case
• Input=3.3
 Pad DC=3.3, 2.7, 2, 1.65, 1.2, 0.6, 0

• Input=0
 Pad DC=3.3, 2.7, 2, 1.65, 1.2, 0.6, 0

Input

Enable
Pad

.AC
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Input = 3.3
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Extracted C_comp values for different 
Pad DC settings @ 180MHz

Input = 0
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Extracted C_comp values for different 
Pad DC settings @579MHz

Input=0
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Test Topologies

Golden Waveforms
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Simulation result accuracy fact sheet 
for different setting C_comp values

28.390.613.830.290.60

17.380.474.010.272.70

17.30.4840.271.650

26.990.63.980.30.63.3

25.650.584.020.32.73.3

24.180.574.020.291.653.3

DPI (%)DAI (%)DPI (%)DAI (%)Pad DC (V)Input (V)

probe_puprobe_pdFrequency: 579MHz

Using C_comp not C_comp_xxx

DAI – Differential Average Index, DPI – Differential Peak Index
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Conclusions

 C_comp (reference to global GND) may not be enough for all the 
cases
• C_comp_*** are more accurate representing die capacitance for 

the buffer
• Bad news is that not all simulators handles or correctly handles

C_comp_***
 Be careful to pick C_comp and C_comp_*** values depending on 

your applications.
• Medium supply voltage is practical for extractions 

 Depends on the application, sometimes, with only C_comp could 
represent die capacitance accurately in the simulations
• Termination to GND cases

 C_comp_*** could help correctly handling Driving / Receiving 
• Need a test
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probe_pd: DAI = 0.62%(DA = 0.01), DPI = 30.25%(DP = 0.39)
probe_pu: DAI = 1.50%(DA = 0.02), DPI = 54.23%(DP = 0.75)
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probe_pd: DAI = 1.06%(DA = 0.01), DPI = 34.43%(DP = 0.45)
probe_pu: DAI = 1.59%(DA = 0.02), DPI = 54.38%(DP = 0.75)
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probe_pd: DAI = 1.09%(DA = 0.01), DPI = 35.51%(DP = 0.46)
probe_pu: DAI = 1.00%(DA = 0.01), DPI = 35.71%(DP = 0.49)
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probe_pd: DAI = 0.62%(DA = 0.01), DPI = 29.88%(DP = 0.39)
probe_pu: DAI = 1.55%(DA = 0.02), DPI = 55.03%(DP = 0.76)
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probe_pd: DAI = 0.60%(DA = 0.01), DPI = 30.06%(DP = 0.39)
probe_pu: DAI = 1.60%(DA = 0.02), DPI = 55.03%(DP = 0.76)
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probe_pd: DAI = 1.43%(DA = 0.02), DPI = 46.55%(DP = 0.60)
probe_pu: DAI = 1.77%(DA = 0.02), DPI = 54.50%(DP = 0.75)
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probe_pd: DAI = 1.14%(DA = 0.01), DPI = 37.46%(DP = 0.48)
probe_pu: DAI = 1.74%(DA = 0.02), DPI = 54.52%(DP = 0.75)
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probe_pd: DAI = 1.08%(DA = 0.01), DPI = 35.26%(DP = 0.46)
probe_pu: DAI = 1.62%(DA = 0.02), DPI = 54.66%(DP = 0.75)
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probe_pd: DAI = 1.08%(DA = 0.01), DPI = 34.53%(DP = 0.45)
probe_pu: DAI = 1.55%(DA = 0.02), DPI = 53.37%(DP = 0.73)
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probe_pd: DAI = 1.15%(DA = 0.01), DPI = 37.64%(DP = 0.49)
probe_pu: DAI = 1.62%(DA = 0.02), DPI = 54.44%(DP = 0.75)
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probe_pd: DAI = 0.62%(DA = 0.01), DPI = 29.88%(DP = 0.39)
probe_pu: DAI = 1.51%(DA = 0.02), DPI = 54.96%(DP = 0.76)
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probe_pd: DAI = 0.59%(DA = 0.01), DPI = 29.49%(DP = 0.38)
probe_pu: DAI = 1.54%(DA = 0.02), DPI = 54.71%(DP = 0.75)
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probe_pd: DAI = 1.30%(DA = 0.02), DPI = 42.09%(DP = 0.54)
probe_pu: DAI = 1.57%(DA = 0.02), DPI = 54.27%(DP = 0.75)
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probe_pd: DAI = 0.61%(DA = 0.01), DPI = 31.08%(DP = 0.40)
probe_pu: DAI = 0.74%(DA = 0.01), DPI = 34.45%(DP = 0.47)
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probe_pd: DAI = 0.29%(DA = 0.00), DPI = 4.02%(DP = 0.05)
probe_pu: DAI = 0.57%(DA = 0.01), DPI = 24.18%(DP = 0.33)
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probe_pd: DAI = 0.30%(DA = 0.00), DPI = 3.98%(DP = 0.05)
probe_pu: DAI = 0.60%(DA = 0.01), DPI = 26.99%(DP = 0.37)
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probe_pd: DAI = 0.30%(DA = 0.00), DPI = 4.02%(DP = 0.05)
probe_pu: DAI = 0.58%(DA = 0.01), DPI = 25.65%(DP = 0.35)
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probe_pd: DAI = 0.29%(DA = 0.00), DPI = 3.83%(DP = 0.05)
probe_pu: DAI = 0.61%(DA = 0.01), DPI = 28.39%(DP = 0.39)
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probe_pd: DAI = 0.27%(DA = 0.00), DPI = 4.00%(DP = 0.05)
probe_pu: DAI = 0.48%(DA = 0.01), DPI = 17.30%(DP = 0.24)
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probe_pd: DAI = 0.27%(DA = 0.00), DPI = 4.01%(DP = 0.05)
probe_pu: DAI = 0.47%(DA = 0.01), DPI = 17.38%(DP = 0.24)


