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Motivations

* Found some unexpected results when
validating an IBIS output model

* Then, used 4 commercial spice/ibis
simulators, trying to see how others predict

= Sharing the experience ......
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IBIS model

An Output model

1.2 v VCC (typical corner)

Output type model with pullup
and pulldown curves only

Differential Pin defined
One set of VT curves

Passed IBISCHK with O error,
warning

[Package]
| variable typ min
R_pkg 1]1] Am
L_pkg on on
C_pkg ap fp
|
|-------—- PIN--——----——-
[Pin] <ignal name nodel name
G1 T4P test_output
G2 TN test output
|
|-——————m - DIFF PIN-—------—-———-
[Diff_pin] inv_pin wdiff

G1 G2 HA HA
|
I _______________________________________________
[Hodel] test output
Hodel type Output
Polarity Inverting
Enable fActive-High
|
Umeas = B.65%
|
| tup
|
C_comp 1.2p 1.1p 1.3p
[Voltage Range] 1.1 0.938 1.2

A8 113 -3

() [Temperature Range]
I

tdelay typ

max
Am
Bn
8p
L pin C_pin
tdelay min  tdelay max
HA NA
nax

I 3636 363636 3 3636 3 36 36-36 36 36 36363 3 3636 36 36 363636 36 3636 3 36 36-36 36 36 36363 3 36 36 I 36 363636 3 336 3 36 36 36 36 36 3636 36 3 36 30 3 36 3363 3 3363 36 363 X

TPu1l1nnl
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The first test

= Stimulus
o 22ps rising/falling edges

e 0.4ns pulse width probe_if
e Pattern: 11001010 D single_p
= Test Load
e 100 Ohm differential
termination

stimulus_F /} G
stimulus_MN U1 E
test.ibs
el test output
test_output .
Wi single_n
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\ Differential outputs

Differential Output with 100 Ohm terminator
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‘Single-end outputs

Single-end Output with 100 Ohm terminator
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— simulator3_single_p — simulator3_single_n ==== simulator1_single_p
==== simulator1_single_n simulator2_single_p simulator2_single_n
— simulatord _single_n —_— simulatord_single_p
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The second test

= Stimulus
o 22ps rising/falling edges
e 0.4ns pulse width .
e Pattern: 11001010 D

L single_p

= Test Load ]

 Direct connect to an IBIS
receiver (Input)

stimulus_P /? 51 }\“JR\‘;V R24 =
stimulus_MN’ 52 R = 1ohm R2

L 2
testibs AAN
- test_output F3
test output . R =1ohm
W1 single_n

Y
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Differential outputs

Differential Output with receiver termination

B24
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==== simulator _diff simulator2_diff simulatord _diff
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Single-end outputs

Single-end Qutput with receiver termination
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-=== simulatorl1_sin
simulator2_sin

_single_n

simulator3_sin
simulator2_sin

_single_p

simulator3_sin
==== simulatori1_sin

dle_n

gle_p

simulatord_sin

gle_n

simulatord _sin

gle_n

gle_p
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Try to analyze ......

= Check IBIS files

e Driver and receiver
e |V curves and VT curves

= Check with simulation results
= Some conclusions?

Copyright © 2006-2009
IO Methodology Inc.

10



Driver IBIS IV curves

I curves
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»> Copyright © 2006-2009

IO Methodology Inc. 11



Driver IBIS VT curves

— . VT t.lturves
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Recelver IBIS IV curves

T | . Receiver I.V Curves :
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‘Simulatorl and Simulator3 results
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VT curves and Simulatorl / Simulator3
results

VT curves )
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Inconsistency in pullup/pulldown & VT

curves in the working range

Driver & Receiver |V Curves

VT curves
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Analyze

= Single_p and Single n swings are between
~760mv and ~940mv

= Small receiver load (~ 5 ohm) moved working
range up to inconsistency driver IV/VT curve
area

= Simulators are guessing the results
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Conclusions
— It should be what we learned

= For validations

 We need to go down to the application level. The normal
test load validation maybe not enough.

o Simulators will guess if there is no enough data to be
calculated. No one could claim the guessing is accurate.

* For IBIS models (Making)

« Make sure to give consistent VT/IV curves in your buffer
working range.

 The accurate IBIS models should give simulator enough
data for processing. Anything simulator has to guess, it will
be not accurate.
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‘ Simulated without VT curves

MNo VT curves - simulator 1
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