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6INfRCS Background

B Sintecs Is a European electronics design
engineering & services company

B Sintecs

m Offices: Hengelo, The Netherlands, and Minsk, Belarus
® High speed board design and analysis

® |BIS modeling experiences

® Creation and verification of ibis models i

® Free IBIS model viewing and editing utility,
T "IBIS Development Studio* .
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oIN[RCS 1BIS model verification

m Step 1. IBIS golden parser

m Step 2. Graphical inspection

m Step 3. IBIS quality checks

m Step 4. Simulation with standard test load

m Step 5. Compare with measurement result
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olnfecs 1Bis Quality levels

= QO - No check performed

= Q1 - Passes IBISCHK without Errors or unexplained Warnings
m Q2 - 1Q1 + data for basic simulation checked

m Q3 - 1Q2 + data for timing analysis checked

" Q4 - 1Q3 + data for power analysis checked

Special designators
IQ3M - 1Q3 + correlated against hardware measurements

m |Q3MS -1Q3 + correlated against measurements and simulation
m |Q3GS -1Q3 + golden waveforms + correlated against simulation
B 1Q4X - 1Q4, but exception(s) to check(s) commented in file

RE
WARE o

Wity

#, g . HQ\G‘J

§ & www.sintecs.eu IBIS model verification © Sintecs BV 2010

_—



sinfecs

gz BIS Development Studio - Sir

Golden Parser and graphical

Inspection

{3 Fie Edt Wew Tools IBIS Chart window Help

D HE ¥Yia ol & % & S \Eiiffl | Combine waveform v
Workspace x
workspace Puilup
[E8 igsample.ibs
: [1BIS Wer] 125 mA—
[File Mame]
s [File Rev] 105 mA—
[Date] B85 mA— + *-n\_,_‘\
I [source] 65 mA— : i
[Motes] 45 mA— ! T =
. " [Copyright] | B
[Disclaimer] 25 mé
[Cormpanent] 1Q_SAMPLE 5 mA— : :
w25 [Madel] SAMPLE_OUT -15 mA— . -
—
s [Temperature Range] s =
an modade I el : ey T
L [PUldown] 75 mA— > = T
. - [Gnd Clamp] 95 mA— e e
viewer @i i o
€ Ramp] g ol
{2 [Rising Waveform] 135 mA
188 [Faling waveform] -155 mA—
<< Drodel] saveLe 1 Ak T T T T 1 I T e e D )
gEMD:]E'JS*‘MPLLOE 4V 35V 3V 2BV 2V 15V E00my OV 500 my 16Y 2V 25V 3V 358V 4V 45V 5V BBV BY BEV TV
Eru
5 Model Lirary Typical [N Minimurn [N Mairmum [N
@ 1 Template Library
[ J1etview 1 chan view

IBIS Golden
parser check

Cutput Window

~

IBISCHES W5.0.0

HOTE
HOTE

(line  94) - Pullup Mininum data is non-monotonic

(line  96) - Pullup Typical data is non-monotonic

HOTE {line 97) - Pullup Msxinum data iz non-nonotonic
HOTE {line 147) - Pulldown Hinimun data is non-nonotonic

TE {line 149) - Pulldown Typical data is non-monotonic
NOTE {line 150} - Pulldown Hamimun data is non-monotonic
Errors 0

File Passed

>

o
&
a
2

53

Ln57, Col 1 -0,876266 : -0.06319

WWwWw.sintecs.eu

IBIS model verification

© Sintecs BV 2010

5



S!I'IrEES Non-monotonic waveform

4% |BIS Development Studio - Sintecs - [t48m.ibs]

File Edit View Tools IBIS Chart wWindow Help -8 x

D By via alu | & 7
Workspace x
= [F3 wem.ibs ~
i Pulidown
[File Mame]
[Date] 80m
[Filz Rev]
[Souree] 70 ma—|
[Notes]
[Disclaimer] 50 ma—|
[Copyright]
[Companent] MT4EHE4MIELFCK A0 mA—
A [Component] MT46HIZM3ZLFCH
R [Component] MT46HIZMIZLFCG 40 mA—|
A [Camponent] MT46HIZM32LFIG
A% [Component] MT46HEAMIELFT48M_S5 30 mA—
R [Component] MT46HIZM3ZLFT4EM_55
R [Component] MT46HG4MIGLFT48M_DS 20 ma—|
[Component] MT46H3ZM3ZLFT4EM_DS
[Model Selector] DQ 10 mA—
[Model Selector] DM_IMPLIT
[Model Selector] INPUIT 0.0035 fA
[Model Selectar] CLK_INPUT
[ %5 [Model] DO_FULL_333 10 ma—]
[Model spec]
[¥oltage Range] -20 mA—
[Temperature Range]
L [Pulldown] 30 mA—
b5 [Gnd clamp]
s [Pullup] -40 mA—|
1% [Power Clamp]
© e <D T T T T 71 T 1T T T 1T T T _ 17 T T T T T T T T T T T T T T T1
B [Faling wavsforn] 25 21 ATV A3 00 Y 500 m 100 mi' 300 mY 700mY 11 % 15Y 18% 23% 27y 31%v 35v 39V
bt [Rising Waveform]
15 [Rising Waweform] . . .
% (Falng woveforn] Typical Minimum [ Maximum I
<4 [Model] DQ_3QTR 333
Mode(] DQ_HALF_333 = —————
g EMDdE\% Dg_OTR e v Llredtven  [2 chart view /

x IBISCHKE V& 0.0 A~

)
5

TR e O o P P (2] [conbie wevstor v

VARNING (line 1344) - IBIS files should not contain tab charagffrs
~NOTE (line 1390) — Pulldown Minimun data is non-monotonic
NOTE (line 1391) — Pulldown Typical data is non-monotonic

HOTE (line 1391) — Pulldown Mazinum data is non-monotonic v
< >

Cutput Windeow

Ready Ln 1363, Col L 0.0104384 : -0.0956¢

Pull-down data is non-monotonic, do | need to fix this and how???
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oInfeCS combine waveforms

. IBIS Development Studio - Sintecs - [148m.1bs]
[Pl g vew Ioos (P15 Chart Window b
DEHd e ¥Yia b & % W ES clele] ] PulbDwn and Geourd Clarp v

Workspace
= [T vamis

Pulldown & GND Clamp

[Date] o0

[Sturce] 70 mA— e
[raes]) T
[Disclaimer] T
[Copmict] ol LT
# W [Component] MT4EHEAMIELECK -~
5 A, [Componesk] MTAHIIMILFCH i P s e
A [Component] MTASHIMIAFCS P
i W [Component] MTASHIMIAEYS 10 mA— P
& Wy [Componmt] MT4SHEMIELFT4EM 55
i Wy [Component] MTHPIEMIZUIT4IM_55 10 mA— /,?'
5 Wy [Component] MTAGHGMIGUFTAEM D15 e
- glrwjmmmmnm_m .30 ma— e /

el Sebector] 02 P
TModel Stector] D84 _pet 50 mA—]
[Model Selector] INPUT ,"/_ .-’/
[kl Selector] CLE_INPUT 70 ma] W P P

= o [Model] DO_PuLL_T52 /' -

[Moded Spec] - )i

ﬁlvmhw S A7
H{IM&;\J:MW} 110 mA

& [Pubis] 430 mA—] A

0 (rarel o LI L L I O L VL D L L
e [Falrry Warveform]) 25V 21V ATV 13V S00mY S0mY -10mY 0mY TOOmY 11V 15V 18V 23V 2TV 31V 35V 33V
A [Risng Waveform]

b8 [Rising Wavskcem] . . q
£ [Fatey Waretorm) Typical [l Minimurn [ Maximurm Il
i o [Model] DO_30TR_¥5)

& o2 [Model] D0_HALF_333 !
5 <08 [Madel] DO OTR. ¥13 - T Trectvien {72 Gart View

IBISCHES ¥5.0.0

VARNING (lane 1344) - IBIS files should not contain tab charsctess
=+ BOTE {line 1390) - Pulldown Minimus data is non-sonotonic

BOTE (lime 1391) Pulldown Typical data is non-monotonic
-

% BOTE (line 1391) - Pulldown Maximum dats is non-monotonic
£ >

Renady Ln 1363, Cal | 167739 1 0,000297¢

When the pull-down and ground clamp IV curves are combined, the
non-monotonic behavior is not present. Still fix pull-down ???
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SINIRCS ESD clamping diodes

1000 mA

Gnd Clamp
Example:

500 maA—

0 A
600 mA—]
-1000 mA—
A5 A
2 A
25 A
3 A
35 A
4 A
45 A
A A
A5 A
B A

Standard CMOS device
without signal clamping
diodes.

The ground clamp of this
CMOS buffer, clamps
multiple Amps (ESD
diode present).

4
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rr1rrrr1rrrorr T T T T T T T T T T T
Yo-3B YW 32 28 W 240 2N 1B Y 12 vaBi0my -200mY 400 mv 800

Can you use this diode
for signal clamping?
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Effect of ESD clamping
SlanES diodes In IBIS

Blue waveform is with the ground-clamp and the red
waveform, when the ground clamp is disabled.
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aInfecs C_comp example

m C _comp value is 10x larger than in datasheet
®m |BIS golden parser doesn’t complain.

C _comp =10 pF C comp=1pF

oooooooooo

Design fle: UNTITLED.FFS_ Designer: admin
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slnfecs 1sis Quality check

Different level and type of checks

® Components checks

Model checks

1Q Spec Reference

1Q LEVEL

Description

PASS/FAIL

Comments

3.1.1 LEVEL2 |[Package] must have typ/min/max values
3.1.2 LEVEL2 |[Package] parasitics must be reasonable
3.2.1 LEVEL2 [[Pin] section complete
3.2.2 LEVEL3 |[Pin] RLC parasitics are present and reasonable
3.3.1 LEVEL2 |[Diff Pin] referenced pin models matched
3.3.2 LEVEL3 |[Diff Pin] Vdiff and Tdelay * complete and reasonable  |---
4.1 LEVEL2 |[Model Selector] entries have reasonable descriptions  |---
4.2 LEVEL2 |Default [Model Selector] entries are consistent

"’Js - HQ\Q

2 Y
b‘nn 9'35

10 5pec Reference |10 LEVEL | Description PASSSFAIL |Comments
A1 LEVEL 2 | [Model] parameters have cormect lypfmin'meas order

512 LEVEL 2 | [Madel] C_compisreasonable

513 LEVEL 2 | [Temperature Fange]is reasonable

514 LEVEL 2 | [Woltage Range] or [* Reference] is reasonable

h.2.1 LEVEL 3 | [Madel] ¥inl and Vinh reasonable -

2.2 LEVEL 3 | [Madel Spec] Vinl and Vinh reasonable -

.23 LEVEL 3 | [Model Spec] Winl+- and Vink+{- complete and reasonable -

R2R I EYWFEL 2 MA~Aal Srac1S Moarcshaat snubnarsmatars comnlata snd moateb dats chaar

WwWWww.sintecs.eu
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GINfRCS Model verification time

® Time spend for full verification (Level3)
depends on the number of models
available in the ibis model.

B Example Altera Stratix IV has more than
300 different buffer models. Verifying this
Ibis model with the IBIS Quality template
will cost several weeks/months.

What will happen when you get a new
version of the Stratix IV model ??

’@@ f www.sintecs.eu IBIS model verification © Sintecs BV 2010
""'nn [

r"

12



6InfeCS other model types

u |BIS AMI

® Touchstone model

m |BIS ICM
®m Package model k
. ™ EBD model B

’:fe g\,? www.sintecs.eu IBIS model verification © Sintecs BV 2010 13
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snfecs 1B1s-Ami

® What is IBIS-AMI

m  The IBIS Algorithmic Modeling Interface (IBIS-AMI) is a
modeling standard for SerDes transceivers that enables fast,
accurate, statistically significant simulation of multi-gigabit serial
links. IBIS-AMI was developed by a consortium of EDA,
Semiconductor and Systems companies and was approved as
part of the IBIS 5.0 specification in August 2008.

®m |BIS-AMI models have two parts
®  Analog model
®m  Algorithmic model

RE
WARE o

< - H.qlp
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SINIRCS 1BIS-AMI model verification

® Algorithmic model

m Supplied as binary code (.DLL) that gets
linked into the Channel Simulator at
runtime

® No verification can be done, comparison
with measurement is needed.
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6IN[RCS Touchstone model

® A Touchstone file (also known as an SnP file) is an ASCII text
file used for documenting the n-port network parameter data of
an active device or passive interconnect network.

Touchstone® File Format Specification Version 2.0 (April 2009)
A Touchstone parser, tschk2, is available

tschkE, wersion 2.0.0

Usage modes:

t=chkZ FILE

t=schk?Z —canonica 1 FILE
tschk? —-canonica 1-wZ FILE
tschk?Z —-canonica 1-w1l FILE

t=schki -describe FILE

tschkz -version

RE
WARE o

Q-Q A tschk? -help
= S
2\ 5 www.sintecs.eu

zJ
b‘nn 9'35

werification tool for Touchstone w2 files

Checks the file, sending error and warning
information to stderr.

Shortout for -canonical-wé.

Checks the file, sending error and warning
information to stderr, and writes a walid file
to stdout in Touchstone wi format.

Checks the file, sending error and warning
information to stderr, and writes a walid file
to stdout in Touchstone wl format, if possible.
Checks the file, sending error and warning
information to stderr, and writes a walid file
to stdout in a long-form description.

Displays the wersion nunber.

Dizplays this help message.

IBIS model verification © Sintecs BV 2010
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sinfecs 1BIs Icm

® The IBIS Interconnect Modeling Specification
(ICM) is a behavioral, ASCIll-based file format
for distributing passive interconnect modeling

Information.

® An ICM parser, icmchklvailable.

IET: ICHM Wersion 1.1.3 parser.

T5AGE: icmchkl [-wschp] [-f[=wer=]] [<file name>]

-w ——% (werbose, once)
-w ——% lverbose, twice)
-= ——% [=sort)

-o ——F lcopyright)

-h —--= {help)

-p —-= (pipe)

-f ——-% (force wersion)

=file name>

HPRRE
A
= =
' @
K 5

# "
bng 8%

Beport additionsl informational messages.
Beport debug messages (caution: wvoluminous).
Sort diagnostic messages by line nuamber.
Display program copyright and exit.

Display this message and exit.

Bead =stdin pipeline instead of file.

If —f<wers>, parse as wversion '-“wverz'.

If —-f, honor the file's [ICM VWer] keyword.
If owitted, always parse as wersion 'l1.1'.
The input IBIS ICM Model file.

www.sintecs.eu IBIS model verification © Sintecs BV 2010
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6INfRCS Package model

® Available in ibis model or in separate *.pkg
file.

® More detalled package model than
standard lumped R_pin, L_pin, C_pin or
generic [Package] statement.

B .pkg models are transmission line models |
® RLC matrixes for coupling

¢§ f www.sintecs.eu IBIS model verification © Sintecs BV 2010 18
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olnfecs EBD model

m EBD - Electrical Board Description
B A pure transmission line description without
coupling

®m All inductance and capacitance parameters listed
In the file are derived with respect to well-defined
reference plane (s) within the board

® Viain EBD is described as zero length with
lumped RLC value

® EBD is good for transmission line effect
Investigation and timing analysis for first order L
consideration.

WPRE o .
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T (]
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’:f)e Q\,? www.sintecs.eu IBIS model verification © Sintecs BV 2010 19
bog 59



6INfeCS cConclusion

HPRRE
A
z 4
B\
};}) ‘ré‘:

""nn 9.3"5

Verification of IBIS models is needed for
accurate Sl analyses

Different types of models are available

Detalled verification of IBIS models costs a
lot of time

Automation needed for accurate and fast
model verification

www.sintecs.eu IBIS model verification © Sintecs BV 2010
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