IBIS Quality 3.0
checklist spreadsheet

Weston Beal — Siemens EDA
DesignCon 2024 Hybrid IBIS Summit
Santa Clara, CA

February 2, 2024



IBIS Quality Specification

* The purpose of the IBIS Quality Specification is to provide a
methodology for validating model data against the IBIS Specification
and a means of objective measures of correlating model simulation
results with measurements or other model simulations

* By providing standards for validating, correlating, and replicating
simulation results we seek to enhance the value of modeling and
simulation



IBIS Quality Version 1.0 (Basic Checks)

* IBIS Quality version 1.0 covers only the basic checks and does not
address the newer features added later in the IBIS Specification
* 1Q0 — Can be checked by IBISCHK, plus a few others
Q1 — Correctness, completeness, and simulation checks
|Q2a — Simulation correlated
|Q2b — Bench measurement correlated
Q3 — Simulation and measurement correlated



IBIS Quality Version 2.0 (Advanced Checks)

* |BIS Quality version 2.0 covers the items necessary to check the models
based on the latest IBIS specification and adds stringent requirements to
achieve certain 1Q levels

* 1Q0 - No 1Q checking at all

e |Q1 — Passes IBISCHK without Errors or unexplained Warnings
* 1Q2 —-1Q1 + data for basic simulation checked

* 1Q3 - 1Q2 + data for timing analysis checked

e Extension M — correlated against hardware measurements
* Extension S — correlated against simulation

* Extension G — golden waveforms included

e Extension X — exception(s) to check(s) commented in file



IBIS Quality Version 2.0 (Advanced Checks)

* |BIS Quality version 2.0 covers the items necessary to check the models
based on tYwe latest IBIS specification and adds stringent requirements to
achieve certain 1Q levels

Q0 — No IQ checking at all

Q1 — Passes IBISCHK without Errors or unexplained Warnings

Q2 - 1Q1 + data for basic simulation checked

IQ3 - 1Q2 + data for timing analysis checked

Q4 = 1Q3 + data for power-aware analysis checked

modifiers (additional slide)

e Extension M — correlated against hardware measurements

e Extension S — correlated against simulation

* Extension G — golden waveforms included

* Extension X — exception(s) to check(s) commented in file



Quality Level Modifiers

* A quality level might have one or more letters after the number

* Any combination of letter extensions can be added after the quality
level number, such as, IQ3MS

* X — Exceptions

e S—Simulation Correlated

* M — Measurement Correlated

* G — Contains Golden Waveforms



IBIS Quality Checklist version 3.0

* Is a spreadsheet file
* Filename - ibis_quality 3.0 _checklist_auto.xlsx
* Provides a general guideline on validating the quality of the IBIS file

 Documents the results of the quality check based on the IBIS Quality
specification version 3.0



Using the IBIS Quality Checklist

* To use the IBIS Quality checklist one needs:
* |BIS file to check
* |IBIS Quality Specification
* |BIS Quality checklist spreadsheet
* Latest IBISCHK parser
* |BIS File Viewer that displays I-V and V-T curves (helpful)

* |IBIS Quality Specification and Checklist can be downloaded from the
Quality subcommittee webpage

https://ibis.org/quality ver3.0/
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Start With Blank IQ checklist
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1|12 This checklist will help document the quality of an IBIS file.

2 ha Copy the component and Model tabs below so that this workbook contains one

3 | [1Q tab for each [Component] and [Model]. Fill in the pass/fail choices for each

4 ||1Q check item. The sheet will determine the guality level for each [Component]

5 | [1a or [Maodel]. Manually complete the summary of 1Q levels below to determine the

6 | [1Q overall 10 level of the IBIS file. For more information check the IBIS

7 | [1a Quality Specification.

8 |l1a

3 [[1a Vendor

10 (|1Q IBIS File

11| [1a Rev

12 ||1a Date

13 |10 Overall IBIS Quality LEVEL|---

14|10




Fill in the IBIS File Information

1a
10
1a
l1a
1a
l1a
|Ia

o}

Quality Specification.

Vendor / Nebulocity

IBIS File big_ic.ibs

Rev 1.0

Date November 11, 2023

Overall IBIS Quality

LBVEL---

10



Run the IBISCHK Parser on the IBIS File

F1 Command Prompt

C:\Users\webeal\Documents\ibis_quality\checklist>ibischk big_ic.ibs
IBISCHKY V7.2.0

Checking big_ic.ibs for IBIS 7.1 Compatibility...

ERROR (line ) =

File name opened 'big_ic.ibs' not the same as File_name 'bird200.ibs'
ERROR (line 38) -

Incorrect Number of Line Items (2) For C_comp_model: Expecting 1
ERROR (line 39) - Could not parse 'C_comp_cmodel_mode' line
ERROR (line up) Could not parse 'C_comp_cmodel_mode' line
ERROR (line  43) Could not parse 'File_IBIS-ISS' line
ERROR (line  44) - Could not parse 'File_IBIS-ISS' line
ERROR (line 47) - Could not parse 'File_IBIS-ISS' line
ERROR (line 50) File 'bird200.iss' does not exist
ERROR (line 51) Min corner has already been defined for File_IBIS-ISS
ERROR (line 54) Could not parse 'File_TS' line
ERROR (line 55) Could not parse 'File_TS' line
ERROR (line 56) Could not parse 'File_TS' line
ERROR (line 57) Could not parse 'File_TS' line
ERROR (line 58)

- apnot be 5pec1F1ed when Flle IBIS- ! = pecified

ERROR - Model ODummy ned in [C Comp Model]
ERROR — Model ODummy The last terminal 5 cannot be of type Buffer I/D or Buffer_I for
AP "TS I™aiC Comp Model] defined on line 204

Errors : 74
Warnings: 5

Lile Failed

C:\Users\webeal\Documents\ibis_quality\checklist>




Fill in the IBISCHK results in the |Q Spreadsheet

refer to section 2.1

of the IBIS Quality
specification

i
]a
Il
e
I

lia
lla

ha

la

1
ha
ha
ha
ha
ha
ha
ha

IBISCHK Parser Informatii}nl

Version V7.2.0
Errors 74
Warnings 5
Caution 0
Notes 0

mmary of IBIS Check

File Header

In column Pass/Fail below mark the IBISCHK item PASS, FAIL, or EXCEPTION.
The 10 level is the highest level number for which all checks PASS.

The 1Q level is FAIL if no level completely passes.
See IBIS Quality Specification for complete descriptions of the checks.

PASS/FAIL|C

Th

tg
FAIL

-

PASS //
FAIL
—| EXCEPTION

1Q Spec Reference

1Q LEVEL

Description

LEVELO

IBIS file passes IBISCHK

C nts \

his example file is intended
to show syntax errors related
o referencing Touchstone

add comments to explain warnings
or cautions found by IBISCHK.
Errors are not permitted

select the

applicable
result from the
drop-down list
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IBIS Components Sheets

Make a copy of the components() sheet for each [Component] in the
file being checked

Insert... e or ? x
nce |10 LEVEL @ Delete Move selected sheets
LEVEL 2 Io book enable checkbox to
LEVEL 2 @ Eename ibis_quality_3.0_checklist_auto.xlsx - h h I
EBefore sheet:
LEVEL4 Move or Copy.. ) copy the sheet!
LEVEL 4 :

TEvELz | [@l View Code
LEVEL 3 A Protect Sheet...

LEVEL 2 \

LEVEL 3 Iab Color ﬂgreateacopy

LEVEL 4 Hide

LEVEL 4 Cancel
LEVEL4 Select All Sheets

LEVEL 2

1EVE 9N B Link to this Sheet

components()




[Component] Checks

1. fill in the
component label

COMPONENT(S): s
1Q Level: LEVEL1
Exception:

Correlation:

2. for each item in the

4_ the IQ Level |S Calculated In column PassfFail below mark each item PASS, FAIL, NA or EXCEPTION. CheCk“St Select the result
. The 1Q level above is automatically calculated as the highest level number for which all checks PASS .
automatically from the or are NA or EXCEPTION. from the drop-down list

The 1Q level is LEVEL 1if no level completely passes.

PASS/FAI I_ COI umn d ata See IBIS Quality Specification for complete descriptions of the checks.

IQ Spec Reference |IQ LEVEL |Description pass/FAIL) [Comments ,/ 3. add comments
311 LEVEL2 |[Package] must have typ/min/max values - I |- / .

3.1.2 LEVEL2 |[Package] parasitics must be reasonable s as apprOprIate
3.1.3 LEVEL4 |Package model includes power and ground pins

3.1.4 LEVEL4 |On-die and on-package decoupling included NA

3.2.1 LEVEL2 |[Pin] section complete EXCEFTION :
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[Model Selector] Checks

no need to copy the

1. fill in the list of
model_selector sheet

model selector labels

[1a IM-O[J'EL SiELECTG'RS:I v I I . .
ha 1Q Level: LEVEL 1 2 fOF eaCh Item In the
E tion: .
1 o e checklist select the result
_ 1 from the drop-down list
4' the IQ Level IS Ca ICU Iated : [1Q In column PassfFail below mark each item PASS, FAIL, NA or EXCEPTION.
H |ha The 1Q level above is automatically calculated as the highest level number for which all checks P.
aUtomatlcallv from the |ha or are NA or EXCEPTION.
|ha The 1Q level is LEVEL 1 if no level completely passes.
PASS/FAI L COl umn data |ha See IBIS Quality Specification for complete descriptions of the checks.
|ha
|ha
|ha 1Q Spec Reference |IQ LEVEL |Description PASS/FAIL |1
| [1Q 4.1 LEVEL2 |[Model Selector] entries have reasonable descriptions -—- —
) [1a 4.2 LEVEL2 |Default [Model Selector] entries are consistent - 3- add Comments
I summary components() model_selectors models() | @ ey ] as d p p ro p rlate
L L= T T P S S . — A m=
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IBIS Models Sheets

Make a copy of the models() sheet for each [Model] in the file being
checked

N | | 1t e [ N LIRS ST ] 3 .

24 |10 5.2.6 LEVEL2 | [Model Spec] 5 ¢

ac (I Pt | = [ L . Al O TMiA~AAl T | T |

summary components models()
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[Model] Checks

1. fill in the

4. the 1Q Level is calculated
automatically from the
PASS/FAIL column data

olumn Pass/Fail below mark each item PASS, FAIL, NA or EXCEPTION.

The 10 level above is automatically calculated as the highest level number for which all checks PASS
orare NA or EXCEPTION.
The 10 level is LEVEL 1 if no level completely passes.

See |BIS Quality Specification for complete descriptions of the checks.

model label
. 5] . - ! e E r
MODEL(S): DQ_0DT48
1Q Level: LEVEL 2
Exception:
Correlation:

2. for each item in the
checklist select the result
from the drop-down list

1Q Spec Reference |1Q LEVEL |Description PASS/FAIL |Comments
5.1.1 LEVEL 2 [Model] parameters have correct typ/min/max order PASS
5.1.2 LEVEL 2 [Maodel] C_comp is reasonable PASS
5.1.3 LEVEL 2 [Temperature Range] is reasonable PASS e
5.1.4 LEVEL2 | [Voltage Range] or [* Reference] is reasonahle PASS - 3 . ad d comments
5.2.1 LEVEL 3 [Maodel] Vinl and Vinh reasonable .
5.2.2 LEVEL 3 [Maodel Spec] Vinl and Vinh reasonable as apprOprIate
5.2.3 LEVEL 3 [Model Spec] Vinl+/- and Vinh+/- complete and reasonable M
5.2.5 LEVEL2 | [Model Spec] 5_Overshoot subparameters complete and match data SM
MAndAl Cormnnn1 € Murnechnnt cibharcnnntaes Fraal 52 0m fanin frnaoe nACC

cAacs

[ Y
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6OmA 5.8.3 {LEVEL 4} [Composite | Most S| tools that
:,;M: Curren_t] wav.eforms must be use IBIS models have
40mA e time-aligned with a way to view the
corresponding V-T waveforms ol e EnrEs
20mA
Py
COmATES,
0A S Q’%;%
[ e
20mA 40mA }k%:;*@?%
AV ov 1000V 2\ R
Mtypical [ minimum B maximu A ﬁ@% S0omY bl 015A
20mA 600mV g —
10mA / sy 0.01A
5.3.14 {LEVEL 2} Point 0A
S . . -500mV ov 0.005A
distributions in I-V tables B typical,/B minimum B maximum 200mv
should be sufficient 0A
100ps 200ps 300ps 400ps
>-7.3 {LEVEL 4}. I.SSO 5.4.2 {LEVEL 2} V-T -~ M typical V' & minimum V _ Bl maximum V
tables have sufficient M typicall B minimum! B maximum |
tables have reasonable

point distribution

point distribution
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Summarize Model and Component 1Q Checks in

Summary Sheet

File Header

In column Pass/fFail below mark the IBISCHK item PASS, FAIL, or EXCEPTION.
The 1Q level is the highest level number for which all checks PASS.

The 10 level is FAIL if no level completely passes.

See |BIS Quality Specification for complete descriptions of the checks.

1. copy the
component and
model names into
the summary list
adding or deleting
rows as needed

1Q Spec Reference 1Q LEVEL Description PASS/FAIL [Comments
3.0 LEVEL 1 1BIS file passes IBISCHK PASS
Components
Component 1Q LEVEL Comments
Componentl ——
——
Component2
Component3
Models
Models 1Q LEVEL Comments
Maodell
Model2
Maodel3
summary components() models() -:}j{:-

automating this step requires a script macro in
Excel which might present a security risk

2. for each component and
model, copy the IQ LEVEL
from the sheet and select the
level from the drop-down list
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Summarize Overall IQ Checks in Summary Sheet

Vendor ]
IBIS File select the overall file 1Q Level
Rev . . . e
Date with applied modifiers
Overall IBIS Quality LEVEL|---
o i

IBISCHK Parser Informal 2 this step is not automated
Version . s
Errors : since modifiers cannot be
— = determined programmatically
Notes

Summary of IBIS Check

File Header
In column Pass/Fail below mark the IBISCHK item PASS, FAIL, or EXCEPTION.
The 1Q level is the highest level number for which all checks PASS.

The 1Q level is FAILif no level completely passes. : H

See IBIS Quality Specification for complete descriptions of the ch the fl |e lQ Level IS the |O\N—es.t
level found in this column of

IQ Spec Reference 1Q LEVEL

Description
3.0 LEVEL 1 IBIS file passes IBISCHK the summa ry
Components
Component 10, LEVEL Comments
Componentl
Component2
Component3




* Save as PDF
* Copy checklist result into the IBIS file

©
{n] Home
D MNew

= Open

Get Add-ins
Info
Save
Save As
Print

Share

=

Save As

@ Recent

Siemens AG

‘ OneDrive - Siemens AG

* Sites - Siemens AG

Other locations

Report

1" [ Documents > ibis_quality > check...
E_quality_3.0_checklist_auto |

[PDF(*.pdf] v] | & save |

re options..,

| ] Mew Falder

We didn't find anything to show here.

‘We have recommendations that will make the PDF easier for
people with disabilities to read.

| T Investigate Accessibility

Learn maore about creating accessible PDFs

10|
11|
12|

L3

14

]a

lla
lia
lla

lla
lia
lla

Quality Specification.

Vendor

IBIS File

Rev

Date

Overall IBIS Quality LEVEL|---

all lines in the checklist
sheets begin with “[1Q”
SO you can cut and paste
the text into the IBIS file
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Conclusions

 Summary sheet can be copied into the IBIS file or other quality documents

* A detailed correlation report can be provided in addition to the 1Q checklist
to verify “S” and “M” correlation designators in overall 1Q levels

* |BIS models for modern technology are becoming more and more complex

* The IBIS Quality Specification and the 1Q checklist can help to verify the
accuracy of the models for the Sl engineers

Keep asking for models with an 1Q Checklist!
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