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Outline

 Research results into Spice2lbis
enhancements

« Status of Spice2lbis support

* Proposed Consortia




NC STATE UNIVERSITY

+ Need to account for missing
predriver and other current
missing in traditional IBIS
model.

« BIRD 95 helps add current in a
restricted environment and in
an insufficient way as jump in
Power/Gnd voltage will not have
an effect on the amount of
current being added.

+« This method adds current that
is a function of the power/gnd
bounce.

Voltage

Background

Correlation between Vdd-Vgnd and Rising and Falling edges
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Planned Improvements

GitelPover lne * Pre-Driver and Crossbar

Current
— Add error correction “black box” to IBIS

Power Network|

(RLC)

Using spice primitives
No Need to wait for simulators to update for
IBIS ‘catch-ups’.

* Automatic generation

* Accurate

v - I_Vddqtransistor - I_Vddqibis = f(Vdd - Vgnd)

— Preliminary data encouraging

Giobel Ground Plane . — Capture as spice2ibis

— Produce benchmark data set



Blackbox Experiment Details

 MICRON DDR2 Model MT47H128M4BT-5E

 Both parasitic placement used

— The assumption was that as long as the placement are the same
in the all the 3 cases, effect should be consistent.

« C_comp split as
c com pu = 0.25
c_com pd 0.75
c_com pc 0
c_com _gc 0

 Value of C_comp is = 2.28pf
 No ZVddqg used
 Decoupling capacitors used

 Pin Parasitic model used to calculate Current
difference

— Pkg parasitics provided by model maker
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Current

Procedure
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Voltage

x 10° PU_PD_ONLY Vs Current Difference, Order :2
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VDD_VCCS4 GND_VCCS4 POLY(1) pul pd1 SCALE=0.5 1.0996 -1.3427 0.40663
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\Vdd
R L
L=1nH
R =0.1 Ohm
R load = 50 Ohm

Vdd = 1.8v
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Voltage

Voltage
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Rising and Fall

Corrected and Original Transistor & IBIS VOLTAGE Curves
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Rising and Falling combined

Corrected and Original Transistor & IBIS VOLTAGE Curves

Corrected and Orignal Transistor & IBIS CURRENT Curve

* Nearly 25% improvement in simulation accuracy
« One polynomial for both edges were used

edge
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« WIP for using RISING and FALLING edges seperately for every
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Voltage

Power-Gnd Signal

Vdd - Gnd Voltage
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Future Work

« Macromodel Format

« Spice2ibisX converter
— Blackbox modeling done in MATLAB

 Driver Benchmark Set

— Available technologies:
» SPICE (as golden model)
« |IBIS (plain)
 |IBIS with blackbox model
« SPLINE functions and FTD approximations (GATECH)
» Parametric Macromodeling (Politecnico di Torino,I TALY)

— Use real life 2D RLGC package model and non ideal T-line
analysis.

— Perform High Speed analysis.
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Status of Spice2lbis

 Over 2,000 downloads
« Often requires support

 Ambrish graduating towards the end of
the year

* In the past, Spice2lbis supported by
DARPA

* No possibility of future DARPA support
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# Name

1 SigmaTel
25T

3 Ammas Tech
4 Manya Tech
5 Honneywell
& Atmel

T BAE

8 MetLogic Microsyste

9 Cisco
10 BAE
11 Rambus
12 Ammas Tech
13 10T
14 IRCTT
15 Cypress
16 AND
17 Aproflex
18 Sanyo
19 Mational Hykeid
20 Conexant
21 Sarver Works
22 ATl
23 Manya Tech
24
25 L5l Logic
26 Fresscale

Name

Brian
Fabig
Abrar
lbrahim
Criavid
Lars
Enovwles,
Eric

Mike
Lawesan
Waidyanath,
Sudesap
Wil
Guillerma
Jayasrea
Ullah,
Greg

Wita
Stewart
ChandraShekar
Abe

Tony
Pauline
Ciarshan
Reggie
Srinivasan

Current Levels of Support

Name

Hong
BRIMA
Ahmed
Murtuza
Melson
Snith
Kanmath
Hsu
LaBante
Diawvid
Brun
Shivalli
Mgan
Munaz
Mayar
Wasim
Haymes
Cutten
Fushner
Reddy
Riazi
Wiong
Mai
Mehta
Conley
Mandini

Help

Email Needed

Lhengi@sigmaTelcom
oo bring@et com
asndammestech com
David.C Melsoni@honeywall com
Isnithif@atmel com
ken knowlesiibaesystems. com
ehsu@netiogicmicro. com
milabontf@cisco com
dave.c lawson@dinaesyslems.com
LUV IEMbE Com
sudeepfIMMostech Som
wngangidioom
- Bi
niyEleyprass. com
wasim ullahi@iamd. com
haynesi@aerofles com
weubteni@sde sanyo.com
data natiohalhybrid. com
chandrashekar reddyi@oonexant com
—
W_, = -
darshanmehlad@yahog com

Legginiplsilcom
B10288CEfreescale. com

axtansiva

axtansiva
extensive

extensive
axtansiva
extensive
axtansiva
extansiva

extense

27 10T
28 Mentor

25 Morthrop Grumman

30 Sunplus
31 Atmel

3z

332 Infinean
34 Toshiba
35 CG-Coreel
38 HP

37 Wipro

38 Zentel

3% CC-Coreel
40 AT

41 Silicon Image
42 Oplus

43

44 CiE-Coreel
45 Vitesse
48 Sambach
47 Hanmir
48 Rockowell
4% Bayside Design
50 Unisys

51 Marvell
52 TI

Charles
Tuinenga
Passarealli
Chien-Cheng
Christophe
Michael
Radaovan
Ciaran
srijesh
Lantz,
Shrinvas

Tefry

Johin
Rohan
Michael
Shauki
CK
Herrik
Sandy
Albert
Bob

Dae
Mahanay,
Itzik
Baumann

* Support provided in last 12 months:

Sun charles sun@inw. idt.com
Faul paul tuinengaf@mentor.com
Andrew andrew. passersllii@nac. com

Chen Jirm sUnplus. com.bw

Robichon  christophe rabichonfinto stmel com,

Wiang michaelimaniet com by

Wuletic Eadovan Mylaticiinfineon.com,

David davidgfiaes foshibs com
sgieshipeg-corealcom

Jahin john lante@thp com

Uppili shrinivas uppilifrwi pro com

Chian slchisni@rentel com. fw

aravind aravindiieg-coreel com

Ling mailto: lingati.com

Hulboli Rohan Hubli@siliconimage. com

Barshay michasbopiys com,

Elassaad  ghauliirio-dacom

Subramanya gublamanyaidcg-coreal com
Madsen bomignilesse com

CZhengf@sembech com

Kim kyshope@hanmir. com
Weppler rewepplani@re rockwall.com
Mehita deef@baysidedesion. com
Margarat margaret. mahan UNiSys com
Peleg itzikpedmil marvell com
Hans-Gerhar HGSaumanni@ficom

extansiva
extensive

extensiva

extansive

extensive
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Possible Future Support Mechanisms?

« Charge model

— Would have to start implementing now, so as to accumulate
funds to start new PhD student next year

— Do individuals needing support have budget?
« | would expect not.
« Consortia model
— Fund as part of broader activity (see next slide)
— CAD vendors unlikely to join consortium (see next bullet)

« “Relationship” model
— CAD vendors main beneficiary of Spice2lbis

— Vendor support in return for enhancements?
— Most likely model to work
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Digital System Design Consortia

* At concept stage (with GaTech)

— Industry-funded consortium
 Full membership: $100,000 per year
« Consortium members select projects

« Gain IP rights and early access to talent + build relationships
with other consortia members

— Focus on digital system |I/O and Sl issues

— Possible activities:
* Tool production and enhancements
 Deliver Sl control methods and technologies
« Measurement techniques and support

— Fund projects at a broad range of Universities

15



Conclusions

 Plan to deliver a “black box”
enhancement to IBIS that will better
support SSN

— Will validate across wide buffer set
— Will be available in Matlab Spice2lbis format

* Need to develop a plan to provide
continuing support to Spice2lbis
— Suggest CAD vendor lead support effort

« Gathering interest in possible digital
system design consortium
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