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Summary

= Using Golden Parser, we got false non-monotonic
warning messages for a few IBIS models

= Our investigation showed that the false warnings are due
to Golden Parser’s sampling and PWL interpolation
based on IBIS curve’'s sampling points

= Usage for IBIS models with false hon-monotonic warning
In simulation are not affected. But we do need Golden
Parser improved to eliminate these false warnings
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Example 1

= Golden Parser warning message

-

BN C\Windows'system32\cmd.exe

hischkS testB1.ihbs
IBISCHKS US.1.2

Checking tezt@l_.ibs for IBIS 3.2 Compatibility...

Cline
Cline
Cline
Cline
Cline
Cline
Cline
tline
Cline
Cline
Cline
Cline

— Gonmbined
5]

Pulldown Typical data is non—monotonic
Pulldown HMinimum data iz non—monotonic
Pulldown Maximum data iz non—monotonic
Pullup Typical data iz non—monotonic
Pullup Haximum data iz non—monotonic
Pullup Minimum data is non—monotonic
Pulldown Typical data iz non—monotonic
Pulldown HMinimum data is non—monotonic
Pulldown Maximum data iz non—monotonic
Pullup Typical data iz non—monotonic
Pullup Maximum data is non—monotonic
— Pullup Minimum data iz non—monotonic

Pulldown for Model: iobuf_dgsz HMaximum data is non—monotonic
Pulldown for Model: iobuf Maximum data is non—monotonic
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IBIS and Golden Parser sampling points

= From IBIS model pulldown and clamp, Golden Parser
combined them to get combined pulldown using

combined_pulldown = pulldown + clamp

= The sampling point for combined_pulldown comes from

both pulldown and clamp

— If vl is a sampling point for pulldown
Combined_pulldown (v1) = pulldown(vl) + clamp_interpolated(vl)

- If v2 is a sampling point for clamp
Combined_pulldown (v2) = pulldown_interpolated(v2) + clamp (v2)

cadence



Example 1 (Cont.1)

Curre

A Non-monotonic points for combined pulldown

T T T \¥ T T T T T T T
A . O T e e e e
S8 N S N B % R N W S
TS S A T — - e T
T SRR R SR U S S S S S S S S
* Clamp sampling: CL(1.73), GC(1.81)
%9187 « pulldown sampling: PD(1.80), PD(1.84)
no14L- ¢ Golden Parser combiyied_pu :
CPD(1.80) = PD(1.80) + L_interpolation [GC(1.78), GC(1.8
ameT- based on/the clamp curve/, PWL_interpolation [GC(1.78), GC(1.81)]
001 - is high i '
CPD(1.81) = GC(1.81)
0.008 1 based on the pulldowii curve, PWL_interpolation [PD(1.80), PD(1.84)]
0,005 1 is lower than actual
00041~ L S S A S T L
T N b e s AT S S S —
e s e e AN B IS S S ISR S N
1.72 1.57‘4 1.%‘8 1 ‘I.IEEE ‘I.IEM 1.86 1.88 1.9 1.92 ‘I.IEM
Woltage(V)
—#— pulldown —#—clamp —#— Combined_pulldown

cadence



Example 1 (Cont.2)

Current ()

00235 4+ —————— Loz 4:-___ | Pulldown curve | _: _______

§ | : Interpolation is lower than actual |
0.023 -~ e b e G N - - E F T e G A
(o IS S S R A N S -

| . | | | , . | Zoom-in view: Error introduced
] T e e e | by piecewise linear interpolation
N N
S0 N N N S N —

1.72 1 ;‘4 1 ;‘6 1 ;‘EI ‘IIEE 1.%!2 1 ;4 1 ;6 1.88 ‘IIEI 1 !92 1 I94

T e e -
0.0015————————i————————i———————i ——————— i ——————— [P ' ' ' I

' ' ' ' ' Clamp curve (gnd referenced)

| . . . : Interpolation is higher than actual
ool +--————-+-—--—-—-—-5-——-----q-———— M ——— 000000 0000 ooo@ob———-
0.0005 -~ — - b -

1
1.72 1.74 1.76 1.78 1.8 1.82 1.54 1.86 1.88 1.9 1.92 1.94

cadence



Example 1 (Cont.3)

Zoom-in view: Errors introduced in the

combined pulldown curve

Current [A)

] |
| |
| |
| |
| |
| |
......................... F-—————q--——-—-1}
| | |
| | |
| | |
| | |
| | |
1 | |
IIIIIIIIIIIIIIIIIIIII r-—————"~"7~"~"~"~"~7"7—"777r
| " "
| | |
| | |
| | |
| | |
||||||||||||| e e f o
" " "
| | |
| | |
| | |
| | |
||||||| e ——— — 4}
“ " "
%) " " "
W | " "
= [TTTTThT - i i--—-—-- T
(- | I I
| - | | |
© | " "
R — SRR
.m 1 | |
c " " "
O | | |
o ! | |
O = m N
c o | “
2z £ | |
= c | _____'_____ o L
o o O | i
- .. | |
a a e m | |
N N — " "
= = Q O bt q4-———=-- T+
£ £ c & ! ! !
O O 1 I I
Qo w 2 | | |
) I I I
DR S SR - S = R H
EE®O " "
O O C o | |
Nk = ! !
° ° e @ | r |||||||||||| h-
" " " | " "
| | | | | |
| | | | | |
| | | 1 | |
| | | “ | |

1.74 1.76 1.78 148 1.84 1.86 1.88 14 1492 1.94
Voltage(V)

1.72

—:'N:—Cu:uml:lined_pulldcuwn

®
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Example 2

CAWindow stem3domd.exe

»ibischkt modelld_hatch_a.ibs

IBISCHES UG.1.2

Checking modelld _batch_a.ibs for IBIS 4.2 Compatibility...

WARNING — Combined
monotonic
WARHNING — Combined
monotonic
HHRHIHG_— Combined

Pulldown Minimum data is non—monotonic
Pulldown Maximum data is non—monotonic
Pulldown Typical data iz non—monotonic

Pullup Typical data
Pullup Maximum data
Pullup Minimum data

iz non—monotonic
iz non—monotonic
iz non—monotonic

Pulldown Minimum data is non—monotonic
Pulldown Maximum data is non—monotonic
Pulldown Typical data iz non—monotonic

Pullup Typical data
Pullup Maximum data
Pullup Minimum data

iz non—monotonic
iz non—monotonic
iz non—monotonic

GHD Clamp Typical data iz non—monotonic
GHD Clamp Maximum data iz non—monotonic
GHND Clamp Minimum data iz non—monotonic

POUER Clamp Maximum
POWER Clamp Typical
POWER Clamp Minimum
Pulldown for Model:
Pulldown for Model:
Pulldown for Model:

Pulldown for Model:

data is non—monotonic
data is non—-monotonic
data is non—-monotonic
£52158=z10Beaccaaaaio Typical data
552158s18Beaccaaaaio Maximum data
£52150=z10Beaaaaaaaio Typical data

22215@8=z108eaaaaaaaio Maximum data
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Example 2 (Cont.1)

Current (A)

Non-monotonic points for combined pulldown

i

A

2 warning points

|
[
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
r
|
|
|
|
]

R,

002 4-------=---

2.2

2.15

2.1

2.05

1.45

1.4

1.85

1.8

WVoltage(V)

—#— Combined_pulldown

—— clamp

—¥— pulldown

®
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Example 2 (Cont.2)

Current (&)

| I 1 I I | I
0.0326 | ! - R oo . e

1 1 1 1 1
0.0325 4 —— — ™~ e T e

003244 ——————————— R — e O

st Error introduced by piecewise |\ E— E——
linear interpolation | | |

00322 +

________________________________________

| 0.0321

1.8

ool +----———-—---—-

0ooons +——————————-




Example 2 (Cont.3)

Current (A)

- =L

——

——
—_——L
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(close look)

-1 combined pulldown curve

Sy R
T T T T T T

0n3es+----—-————--

po3z?+-—---—-———---

00384 fom=eeee o=,

2.15

2.1

2.05

1.95

14

1.85

1.8

Voltage(V)

—#— Combined_pulldown
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Conclusion

= The |-V data in the ibis file with Golden Parser’s non-monotonic
warnings are good

= Golden Parser false warnings are due to the piecewise linear
Interpolation error when generating the combined I-V curves

= There is no major effect for the IBIS models to be used in
simulation because the I-V curve smooth is usually done before
simulation starts

= |Improve IBIS model sampling points is not likely to be a solution
because

— IBIS model generation can not guarantee the alignment of IBIS curve sampling
points. Some of |-V curves are Vcc related and the Vcc value is usually different
between typ/min/max

- Making the I-V data sampling points denser may reduce the possibility false
warnings but there is no guarantee. Further more, there are only 100 points are
allowed in one I-V table.

= We would like to see Golden Parser sampling and interpolation
algorithms improved to eliminate false non-monotonic warnings
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