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Simulation Driven Product Development: ™

Digitally simulate performance across all physics of
complete systems, in their real-world environments

BETTER * Innovative and higher-quality products

FASTER e Dramatic time-to-market improvement

cHEAPER * Minimize development, warranty and liability costs
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— Apply the hybrid methodology
— Validate against measured results
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® Cadence

* Mentor |
e Zuken

* Pro-E

* IGES/Step

® IBIS Model 25D PCB 4M4F 3D MBiHAHF 3D RLCfﬁ}tﬂ %Jﬁﬁ%ﬁ\ﬁ
_:_gs;‘glf STwave HFSS Q3D TPA

) Ansoft Designer/Nexxim

o T TN —
'”Vif  Harmonic Balance + Transient + Noise

o O B G Analysis
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Tektronix- Hybrid approach q
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Built-in Tline Simulation
TDR-based Measurement
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Tektron/iv

Enabling Innovation

Instrumentation

HDMI Assembly
(connectors + cable)

® 2.5m and 10m

DSAB200 test ada\ter

w/ lconnect .
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Passive Channel Active Component
- 30" Trace - MAX3804 Equalizer
- PCB-Coax transition - Eval Kit PCB

- Tester-PCB transition
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SMA launch
onto PCB

“ differential / S PG
N P microstrip SMA launch /
, W-element off PCB MAX3804 EV KIT p
matched 3
Hubner Suhner model from
coax cables HFSS matched 3’
Hubner Suhner
o coax cables
pattern generator = [
Tektronix CSA8000

with FrameScan
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Measurement _ Simulation
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Note: A non-optimal antipad size is used to
dramatize the reflection from the via transition
in the animation
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Statistical analysis1- ANSYS

FastEye

“statisticalal Eye” Analysis
(lower accuracy, highest speed)

Algorithm:
* Run transient
— Generates step response ” N T
- Detect the delay SN [ T
- Impose the step response o] o
— On Ul grid I A
- Calculate probability of error (BER) °~ ' =~ = &
— For a single cell in the grid ==+
— Based on statistical W e
assumptions
. Generate Eye contour e

* Visualizes worst eye
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Statistical analysis2-

QuickEye

Bridge between statisticalal Eye & transient
(medium accuracy, medium speed) —

Algorithm:

* Run transient
— (Generates step response

* Convolve Ty eI
— Input bit-stream with step response A TR e M

. . [ sl

* Allows for very long input bit patteri..-

* Provides fast time and eye plots
 Visualize eye mask violations

« Determine Jitter through Histogram
threshold crossings “

000 50.00 100.00 150.00 200.00 250.00 300.00 350.00

© 2010 ANSYS, Inc. All rights reserved. 22 ANSYS, Inc. Proprietary



ST AT T Non-LTIR GERUR AN ?

NANSYS

* QuickEye and Verifeye assume linear channels
 If drivers are nonlinear, are QE and VE still useful?
« Simple channel with driver that has a nonlinear self impedance:

Larger nonlinearity <
Small nonlinearity

Linear 50Q2 resistance

1bo

Y

tan"1(fV)

fRo

3 curves tested for driver

Impedance

10 inch microstrip trace

“oko T by T U_EU '
vac
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Transient vs. QuickEye:

Larger Nonlinearity

Transient Eye Height = 563 mV

QuickEye Height = 560 mV

tran3d aefher
MinEyeHeight

Transient3
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|  Curve Info

600.00

QuickEye3

q93 anlbET

Curve |
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« Test cases show that even though QuickEye and VerifEye make
an assumption of linearity, accuracy is often excellent for

moderately nonlinear drivers
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Ansoft DesignerS FfPCBE R EESFA

« AnsoftLinks for Cadence APD, Allegro, SIP

— Direct MCM, BRD, SIP import x
Designer Links | Corfig |
— Run from either Cadence or Designer e
. Cadence APD/Allegro Not runring fActon] .
* Must have Cadence installed
— Licensed thru AnsoftLinks option e
* AnsoftLinks for ODB++

— Common PCB Manufacturing format
e Supported by Mentor, Zuken, Cadence, Altium

%

Designer Links | Caonfig ]

Available Links

Name State | Action |
Cadence APD/Allegro Mot running [Arction]
ODBE++ Mot running [Action]
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1 = . HSPICE drivers e
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Complex transistor-level
models can result in
substantial run times for
long bit patterns.

Can we shorten run times
and maintain acceptable
accuracy?
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