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MOCHA, MOdelling and CHAracterization for

SIP - Signal and Power Integrity Analysis
( )

O European Project FP7-ICT-2007-1" (Jan 2008 — Mar 2010)

“Develop reliable modelling and simulation solutions for SiP design verification”
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0 Work Packages

= WP1, IC power integrity model

= WP2, IC buffers’ innovative modelling approach
= WP3, SiP design and verification EDA platform

= WP4, SiP signal integrity measurement platform

Bondfingers Bonding wires

* The research leading to these results has received funding from the European Community's Seventh Framework Programme FP7-
ICT-2007-1 under the MOCHA (MOdeling and CHAracterization for SiP - Signal and Power Integrity Analysis) grant n. 216732.
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WP2 overview

Objective: Development of accurate and efficient models of
digital ICs

J Overcome current limitations of
existing models

e.g., state-of-the art models allow
only for limited power supply
variations

] T vdd(t)

LB S, S S f e 5 S e S B S S e e s
Z52n. Z53n, 234n. 250, 250, 2510, 2580, 2580 2580,

—— Ref. trans. level —— State-of-the art

J Generate models from measurements & simulations
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WP2 achievements (i)

Availability of the General structure of the extended

model for digital buffers

TASK 2.1

Procedure for parameter estimation from simulation /
measurement
Model implementation in different formats (HSPICE,

ELDO, VERILOG-A,...)
Application to test cases (proprietary and third party

TASK 2.2

devices) from simulation
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WP2 achievem

U Model Accuracy, second test case (estimation from simulation)

D26 brH

Reference Proposed

Eye opening

Reference

o
(trans. level) 72%

v" Improved Accuracy
IBIS 78.8 %

v High efficiency

Proposed

0
(MTTLOG) 73.8%
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WP2 achievem

O Design two test boards for the characterization of the IC
ports of the MOCHA test cases

e.g., first test case, DQO 1/O buffer

e my ACE DO Device models
from transient
port voltage and
current
responses
..... P |

1ecoIu

IC normal

operation
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\"4

-

O Tool for the interactive generation of IC models

TASK 2.4

— Mrrlog ver. 5.3,
available @ 2 singis-snoed e EC®

File

WWW- e m C . pOI ito - it - General pans| hpilog Yer. 5.3, Dec. 2009

Roctdir: C:_istwipOC... pivP2\02 S00R © 2000-2003 EMC Group.
All rights reserved.

Device operation — Modeling panel

|_ - | |E| . E E | Povver supply (YDD) 6
gl Device switching time tsw) e

Mpilog, Macromodeling via Input transition time (tin) @
Farametric ldentification

i Eit time (for defpre-smphasizs only) - m

of LOgic Gates Mver. 5.3) O
e

’ Single-ended drivers ] Hnlack (2

7

Log messages A

’ Single-ended receivers ]

’ Differential drivers ]

Guided step-by-step modeling procedure
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WP2 achievem

TASK 2.5

J Implement

[POWER_clamp]

O procedure for the extraction of device characteristics
suggested by IBIS from the estimated models

R_pkg, L pkg, C_pkg

/

ift)

— Model zettings

Referer ce (GND)

Model name  |DDR

e HSPICE

The model iz { HSPICE

Mbps (e, th PSPICE

higher rate iz| ELDO

WERILOG-4

Max bitrste | Cadence allegro SiP

[ 0 ] [ Cancel ]
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X-Validation (i)

Test case: 512Mb LPDDR third party device, in 70nm
technology and clock frequency of 133MHz.

Models:

1 Reference Transistor-level
QIBIS

O Mrrlog

O Mrrlog

MPLOG (sim)

3.045 pF
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X-validation (ii)

[Pulldown]

50- .

OW/—OM

= 500 — Reference _
‘ MPILOG (sim)

0 1 o IBIS
v V

[Pullup]
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X-validation (iii)

[GND Clamp]

— Reference
MPILOG (sim)
e |BIS
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X-validation (iv)

[Rising waveform]

— Reference
MPILOG (sim)

2 ° |IBIS
t ns

[Falling waveform]
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X-validation (v)

...model from real measured data

[Pulldown]
100

—IBIS (typ)
IBIS (min)
IBIS (max)
* MPILOG (meas)
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X-validation (vi)

...model from real measured data

[Rising waveform]

—IBIS (typ)
IBIS (min)
IBIS (max)
Measurements
* MPILOG (meas)

3 4 R_fixture = 47 Q
L_fixture =18 nH
C_fixture = 7.4 pF
V_fixture = 0V
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