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Preface

1. Thisis NOT one if these ,in the good old days‘ presentation.

2. We like to share experiences and observation we made in the last
12 months which make model usage for the people in the CAD
departments (which are often not IBIS experts) more difficult.

3. This is meant as a proposal for discussion between model makers,
tool vendors and model users.

4.  Of course we recognize technology evolution and that modern high
sophisticated and complex silicon defines serious challenges to the

model makes (and the model users) !
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Recognition of IBIS

The recognition/perception of IBIS

Recognized as de facto s
Transmission-li

Model dissemination Tool acceptance level

Various EDA tools supporting IBIS on
| different levels are available

Looking overall, IBIS environment is very well accepted
(thats what we hope to archieve in the early 90ies...)
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The Beginning ...

IBIS in the beginning has been defined when
we had rather simple devices:

— SOP and PLCC packages, few models, simple RLC
packages

—  Lateron processor models, more complex packages
—  DIMM modules as EBDs with IBIS 3.x

) scem105. ibs - HyperLynx Visual IBIS Editor - Version 3.1 (Build 130) X

Ble Edt Yew [BIS Hep

[DEd[> o B (JVE
& liplater TEXAS INSTRUMENTS INCORPORATED 2
O[F!‘e Name] Advanced Bus Interface Group
© [FieRev] IBIS Model of LVO4A (Vec=5V)

@ [Date] CMOS Hex Inverter

@ [Source] S0IC 14-pin (D) Package

 [Notes]

© [Ddaimer] 1818 ver] 1

=l [Comportent] LvO4A(Hex_Invertery File Mame] 1v04a_5.ibs

B [Manufacturer] File Rev] 2.0

; Date] 976,97
#i [Package] Source] File originated at Texas Instruments, Inmc.
=4 [Pin] Notes] The following is an IBIS list for the LVO4A.
* 1A - A1l test data contained in this file are derived from
s2 1y hepice (tm) simulations.
32 - File created by Teruo Ishii. SLL Applications.
eazv
® 534 Disclaimer] Property of Tezas Instruments Incorporated. Unauthorized
453 reproduction andser distribution is strictly prohibited.
* 7 GND
e This product is protected under copyright law.
Created 1997, (C) Copyright 1997, Texas Instruments Inc.,
94 211 Rights Reserved
410 57
& 1158 UWLESS THERE IS A SIGNED, WRITTEN AGREEMENT TO THE
e CONTRARY, TEXAS INSTRUMENTS ("TI") IS PROVIDING THE IBIS
MODELS "AS IS" AND WITHOUT ANY WARRANTY, EXFRESSED OR
* 1368 IMPLIED. TI assumes no liability for:
+ 14 veo 1) the accuracy of the IBIS models provided to your
0 th, [Model] LV044_OUT canpany:

2) the proper functioning of these IBIS models in your

*-Th, [Model] LYO4A_TN design or for any resulting applications: or

€ [End] 3) infringement of patents, copyrights or intellectual
property rights resulting frem your use of these IBIS
nodels.

TI provides IBIS Models as a service to our customers.
You and your company shall not distribute, sell or give
these medels to anvone else without prior written
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IBIS Data Usage in todays EDA Tools

 EDA Tools either read IBIS at runtime or they
convert into own model formats (ako import and
conversion process) or instantiate such models

(i.e. HSPICE)

* When using the golden parser (to some extend
most EDA tools utilize it) IBIS relevant data
structures are created - huge operations in
memory will take place

“Imporl IBIS - ... \design\ibis\ics\954101d1954101d.ibs (Project)

=0k

Fle Edit Optons Help

H @0 ¢

orlls | Devices 1 |

Find Model

Try EASY MOD if you can'tfind an exact model

[Type A |Condition |Fising  |Fallng | Technol =
1o typbciwe Wifrm 1 Wvfrm 1 UK
Input. typbc fe UK
100penSink tpbciwe Wl Whfrm 1 UK
Input. typbc fe UK
YHS OpenSource typbciwe Wl Whfrm 1 UK
YH16 OperSource tpvbcwe fre 1 Wfrm 10 UK
aq ‘ Select IC Model
Information on selected device =
f i Pullup/ | Combired |5 Mate: The sctual productincludes = large set of IC libraries, /0 type
peneral CIamPNg | o, down | Characteristics [ £t Ubrary: 800031 ibs
Ssvare
Condition: [wyfrm 1: R_fix=75, V_fix=0, V_fl_min=0, v_fb_max=0 | Dizviiez: DISEDCTEH T VVin = 2000 rriv
. - - Signal: DOUT4- VinL = 200.0 mv
] Pin: 13 Cref= 50 pF
Min Notes: [[Source]  File originated &t National Semiconductor Carporation v vimess= 150v
& viax Selacta library, devics, and sighal/pin Selact by
ov Libraries Devicas: Signal
EBD (
90c031tmibs DS30CI3TTM DiNZ S
185 @ |90c032im ibs DIN3
__________ PML  |Ca525m ibs DIN4 -
MOD ( |Ct2524m.ibs DOUTI- "
SPICE ( |cy7CBR0NIG s DOUT1+ @ Signal
cy7CBBD13 b5 DOUT2-
1 S-Parameter © |nem ot jbs DOUT2+
(Touchstane)  |hypgs00.ibs DOUT3-
AlCIv031atmibs DOUT3+
Ay hOD V0328t ibs DOUT4- ™
R Hinta
CENERICMOD | [uomnd s IBS - IBIS model oK
ov : PML-> HyperLynx full package mods!
- : - : : MOD-> Hyperynx databook model pos—
2e-009 s 4e-009 s 6e-009 s Ge-009 s 1e-008 s Try 'Find Model' to search for a component.

Help

Chapter 22 HSPICE Metlist Commands
IBls

IBIS
Provides IBIS functionality by specifying an IBIS file and component and
optional keywords.
Syntax
IBIS 'ibis name'
+ file = ! ; file name'
+ components='component_name' [time_control=0]1]
+ Imod_sel='sell=medl, sel2=mod2,...']
+ Ipackags = 0|1]|2|3] [pkgfile='pkg file name']
+ [typ={typ|min|max}]
+ [nowarn]
+ o
Arguments
Keyword Description
ibis_name Instance name of this ibis command
file Mame of ibis { *ibs) file
ocomponant or Componant name
cname
time_contral Invokes an HSPICE time-control algorithm to achieve greater
accuracy for high speed digital signal buffers
= O (default): Time step algorithm will not take effect
® 1: Launches time-step algorithm
mod_sel Assigns special model for model selector, here model selector can be
used for saties model. If model selector is used for a pin of a
compenent, bul maa_s=1 is not setin the . 1o1s command, then
the first mode! under the corresponding [Model Selectar] will be
selected as default
HSPICE® Rsference Manual: Commands and Control Options Ta
A2 09
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The Problem (1): IBIS file sizes explode

« Some recent samples:
— Altera Stratix IlI:
— 68.1 MB file size

— 2359 (generic) pins, 7077 model PLUS model selector variants (OCT variation)
— Passed IBISCHK (2 minutes on a fast PC) , but some IBIS freeware (editor) have

problems

— For the end user excellent XLS documentations allows model selection (but: manual

Process, error prone)
— Lattice sc2.ibis
— More then 80 MB

— 2163 (generic) pins

— Very ,special model naming scheme

The IBIS

| NAMING CONVENTION

[Model] header is limited by the specification to a
total of 20 characters.
for naming models it becomes important to attempt to

neaningfully encode the IO standards so they fit within the
twenty character limit.
would provide room encugh for describing IO's.

With such a set of characters available

It would seem that twenty characters
However, the

fhe twenty character space is managed as follows:

PLD IO structure continues to grow more and more complex. The
complexity is making the twenty characters insuffiently
descriptive. In order to overcome this issue the naming
convention described below is implemented to resolve the issue.

bbbvvvsdddprugtcoixs

b
v

standard
voltage (x.xx V)

& Ms-DOS =

IC:\User\Zuken\IBIS>c:\bin\time.exe ibischk%.exe c: \user\Zuken\IBIS\Models\ﬂltera
\stratix3.ibs
IBISCHKY U4.2.2

Checking c:\user\Zuken\IBIS\Models\Altera\stratix3.ibs for IBIS 4.2 Compatibilit
y. ..

Errors : ©
File Passed
TmS4.00s

omee.01s
Omee . 00s

C:\User\Zuken\IBIS>

01 m W WM —

Pin] signal_name

aglizlaxxxaaaaaaaain
agl3zlaxxxzbaaaaaaain
agl3zlaxxxcaaaaaaain
agliilaxxxeaaaaaaain
agl3ilfxzxzaaaaaaaaio
agl3z0fxxxzaaaaaaaacu
aglii0fxxxbaaaaaaaio
agliZlfxxxbaaaaaaaocu
aglii0fxxxcaaaaaaaio
agl3iz0fxxxcaaaaaaaou
agl320fxxxeaaaaaaaio
agl3Zlfxxxeaaaaaaaou

model name

aglizlaxxxaaaaaaaain
agl3zlaxxxzbaaaaaaain
aglizlaxxxcaaaaaaain
agliilaxxxeaaaaaaain
agl3ilfxzxzaaaaaaaaio
agl3zlfxxxzaaaaaaaacu
agliiDfxxxhbaaaaaaaio
agliilfxxxbaaaaaaaou
agli30fxxxcaaaaaaaio
agl33lfxxxcaaaaaaaou
agl320fxxxeaaaaaaalo
agl33lfxxxeaaaaaaaou

E

.¥X ma)

de
Esistance code

to veoo code

to gnd code

to vtt code
de termination mode
fistor code
i=tor current code

T
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The Problem (2): Use of Model Selector

Statements get a massive Commodity

Up to 30 model selectors in some cases,
problem often not direct visible to model users
— Micron/Samsung EBDs

— FPGAs

I
[Model Zelector] DO

|
D0 _FULL_533

D0 FULL_0DTS50_533

D0 _FULL_ODTY5_533

D0 FULL_ODT150_533
D0 _HALF_ 533

D0 _HALF_ODTS50_533

D0 _HALF _ODTY5_533

D0 _HALF_ODT150_533
D0_FULL_&800

D0 FULL_ODTS0_800

D0 _FULL_0ODTY5_800

D0 FULL_ODT150_500
D0 _HALF_ 800

D0 _HALF_ODTS0_800

D0 _HALF _ODT75_800

D0 _HALF_ODT150_8500

Full-3trength IO
Full-Strength IO
Full-3trength IO
Full-Strength IO
Reduced-Strength
Reduced-Strength
Reduced-Strength
Reduced-Strength
Full-3trength IO
Full-Strength IO
Full-Strength IO
Full-Strength IO
Reduced-Strength
Reduced-Strength
Reduced-Strength
Reduced-Strength

Driver
Driver
Driver
Driver

with no QDT

with 50 Ohm ODT Submodel
with 75 Ohm ODT Submodel
with 150 Ohm O0DT Submodel

I0 Driver with no QDT

IO Driver with 50 Ohm 0DT Submodel
I0 Driver with 75 Ohm ODT Submodel
IO Driwver with 150 Ohm ODT Submodel

Driver
Driwver
Driver
Driwver

with no ODT

with 50 Ohm ODT Submodel
with 75 Ohm ODT Submodel
with 150 Ohm O0DT Submodel

I0 Driver with no ODT

IO Driver with 50 Ohm 0DT Submodel
I0 Driver with 75 Ohm ODT Submodel
IO Driwver with 150 Ohm ODT Submodel
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The Problem (3): Splitted IBIS files, Seperate package

(here large processor model)

Hand Work needed !!!

PCle-IF

N

Various IBIS Files

Package
PaCkage Trace Lenghts

HSPICE® [x=
RLC -:
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Observations

« New devices are often modeled by really HUGE IBIS device
descriptions with thousands of models

 New memory modules utilizes heavily EBDs (the renaissance of the
EBDs, caused by DDRs modules)

« Package models often missing, or implicit set to zero and external
package model is referred in SPICE or S-Parameters synthax - often

further handwork

= [IBIS gets less handy for model

users (then intended ?)

[Component] Pentiuwm M revis
[Manufacturer] Intel Corporation

[Fackage]

| YD min max
F_pler 0. 0000 0.0000htn 0. 0000kt
L_pkg 0.00H 0.00H 0.00H
C_pker 0.00F 0.00F 0.00F

| User selects a package model by uncomnentting one the following models.
[Fackage Model] bnapky fsh single line

| [Fackage Model] bnspky fzh_odd

| [Fackage Model] bnspky fsh_ewven
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Conclusion

The recent development on (some) IBIS device
descriptions makes the model usage, especially for less
experienced users, mode complicated

Tools can still handle such devices, but if this
development continues, IBIS data handling can become
challenging

Handwork will lower down the convinience and
acceptance in using IBIS and therefore may harm the
progress of the standard.
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