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Overview of
Allegro IDA and
Optimality
Explorer

EXPLORING ADVANCED TOOLS FOR
DATA ANALYSIS AND OPTIMIZATION
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S Why IDA....shift left
@ Whatis IDA (In Design Analysis)
How can IDA improve you designs and speed up fime to market
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Optimality how can this optimize your design with Al



Why IDA

To Constrain or Not To Constrain

> Constraint driven design is the backlbone of any solid
design methodology

» Focusis on finding and resolving violations

» Traditionally involves Constraint Manager and DRC
Markers

» Existing options for Impedance, Coupling and Return
Path

» Rules are required

» Buf may be a hinderance to starting any kind of
analysis

> Screening Analysis also has a place

» Rules are not required

> EOsier fo gef a snapshot of the entire design or any
portion

» Focusis onresult viewing

» New Analysis Workflows offer new methodologies to
enhance existing design flows




Introduction

Problem Statement

» With fime-to-market, cost, and performance pressures, system designers are seeking a
“shift left” to streamline their methodologies

—

Design Verify
The best opportunity to avoid Most efficient stage to Most expensive stage to
problems in the first place find and fix design problems find and fix problems

Must move beyond just post-layout verification
Accomplishing this involves tools, methodology, and some re-thinking of organizational roles




Traditional Me’rhodology

]
Schematic Physical Signoff
Capture Layout Analysis

Physical layout goes “over the wall” to analysis expert

Eventually some requested changes go back to layout designer
Changes get manually implemented; issues resolved?
Back over the wall the layout goes

vV v v VY

Inefficient:
» Multiple iterative loops, disrupting schedule

Design Engineer

Layout Designer

» Manual changes
» Across organizations
» Bottlenecked by Analysis Expert resources

Intfroduction and Agenda

Analysis Expert




Methodology with In-Design Analysis

Schematic Physical Signoff yes
Capture Layout and IDA Analysis .

Constraints

and Setup

(IDA)

few changes

» The design engineer and analysis expert provide constraints and analysis
setup before the physical layout

» Layout designer empowered with actionable, real-time analysis feedback in
their native environment, where they can quickly make edits and re-analyze
independently

Design Engineer

Layout Designer

» Fewer issues at the signoff stage

» Efficiency goes up and schedule compresses

Intfroduction and Agenda

Analysis Expert




Collaboration and Workflow

Collaborative Design
Environment

Multi-Stakeholder Participation

Allegro IDA enables multiple stakeholders to actively participate in the collaborative design
process.

Real-Time Feedback

Real-fime feedback and shared analysis results enhance communication and decision-making
among team members.

Integrated Communication Tools

Integrated communication tools streamline teamwork and ensure alignment for higher quality
designs.

!
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Seamless Workflow Integration

The workflow supports seamless integration with other platforms, boosting overall project
efficiency.




Collaboration and Workflow

Workflow Integration
and Benefits

Seamless Workflow Integration

Integration facilitates smooth transitions between design, analysis,
and optimization phases, streamlining the overall process.

Error Reduction and Efficiency

Reducing manual effort and errors accelerates the design cycle and

improves overall productivity and accuracy.

Comprehensive EDA Solution

Supports schematic capture, layout design, and system-level
optimization for a complete electronic design automation workflow.




Why Use IDA

Real-Time Analysis

IDA provides real-fime analysis, allowing designers to detect and solve
issues during the design process promptly.

Integrated Checking

The tool offers integrated checking capabilities that improve design
quality by identifying problems early.

Enhanced Collaboration

IDA enhances team collaboration by seamlessly integrating with other
design fools and supporting communication.

___Supports Various Analyses 000000

It supports multiple analysis types like signal and power integrity,
ensuring comprehensive design validation.

IDA Features and Flows




IDA Features and Flows

urora IDA workflows

I Impedance

I Analysis Screening

accessible

Global view of results more:

Crosstalk Analysis

Power Inductance
Workflow

»Checks decap-to-IC loop

Graphics
= Tables and p|
Look for outlier

Single-ende
impedance

DC Resistance

q »Measured dc resistance on any pi

W

»Exportable csv

»Helps with defining the appropriat
across multiple PDN's

Simulation Support for

Unrouted Nets

» Partially routed and unrouted signal nels are
automatically modeled with fransmission line
models based on ratsnest, user-defined
parameters. and Manhattan distances

Interconnect
Model
Extraction

» Clarity™ 3D Solver and
Sigrity™ PowerSI® engines
are directly integrated into
the Allegro® environment

» Userselects nets of interest ﬁ.;f;f.u.n..o..a
in the Allegro environment ____
» Extraction engine is
transparently invoked, and
the resulting S-parameter
model is pushed into
Topology Explorer Reterence Net
GND v
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Integrated workflow in Sigrify™ Aurora
Exiract single-ended and differential signals
into Topology Explorer

Explore what-if scenarios and develop
constraints.

Stand alene tool or embedded into AllegroX
environment.

v

v

» Can create a quick parfial
layout from existing Allegro®
foolprinis

Floorplan placement of
crilical components
Protolype routing for crifical
classes of nefs

v




IDA Features and Flows

Interconnect Model Extraction

» Infegrated Simulation Architecture

» Clarity™ 3D Solver and Sigrity™ PowerSI®

engines embedded in Allegro® PCB
design environment

Direct net selection within Allegro triggers
automated extraction

» Automated S-Parameter Model Generation

>

>

Transparent invocation of exiraction
engine

S-parameter models pushed into Topology
Explorer for simulation

» Technical Advantages

» Seamless data flow between design and
analysistools

» High-fidelity inferconnect modeling

» Accelerated design validation

Interconnect Model Extraction

Integrated Simulation Architecture

- Clarity™ 3D Solver and Sigrity™ PowerS¥ engines
are natively embedded in the Allegro R

PCB design environment

- Designers can select nets of interest directly
within Allegro, triggering automated extraction

Automated S-Parameter Model Generation
- The extraction angine is invoked transparently

- Resulting S-parameter models are automatically
pushed into Topology Explorer for further

simulation and analysis

» The extraction angine is invoked transparently

 Resulting S-parameter models are automatically
pushed into Topology Explorer for further

simulation and analysis

Technical Advantages

< No manual export/import between tools —

seamless data flow

» High-fidelity interconnect modeling for signal
integrity and power integrity simulations

Clarity TM Sigrity
3D Solver PowersSi

Allegro PCB design environment

S-parameter models

Extraf:‘tion > Topology
engine Explorer

S-parameter models

Extra_ction e Topology
engine Explorer




Optimization Workflows and System Strategy

Topology Workbench and
Optimality interface

Optimized simulation based upon
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defined criteria. Using an Al agent ”'

Optimize | Wieight  Dircction Expression

to help pick most optimum
simulationandresults | .

This could help predict and
produce constraints based up your e e
extracted nets in simulation. D . o me |
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Optimization Workflows and System Strategy

Optimization Worktlows

Comprehensive System Design

Optimization workflows address thermal management, signal integrity, and mechanical
constraints in system design.

Guided Problem Solving

Workflows assist users in identifying issues, evaluating alternatives, and implementing
effective solutions.

Iterative Optimization

The tool supports continuous improvement through iterative optimization and refinement
processes.

Enhanced Performance and Reliability

Following opfimization workflows leads to opfimal product performance and enhanced
reliability.




Optimization Workflows and System Strategy

System Design Strategy

Strategic Planning in Design

System design strategy involves careful planning and execution to meet
defined project goals effectively.

Optimality Explorer Benefits

Optimality Explorer aids in strategic decisions by revealing design frade-
offs and key performance metrics.

Alignment with Objectives

The tool helps align design choices with project goals to ensure all
requirements are fulfilled.

__ lmproved ovtcomes ...~ =~~~ 00

A well-defined strategy increases efficiency, reduces risks, and improves
overall design results.




Overview of Optimality
Explorer

Advanced Algorithm Optimization

Optimality Explorer uses cutting-edge algorithms to enhance system
design strategies efficiently.

Multi-Discipline Support

Supports optimization workflows across thermal, mechanical, and
electrical system analyses.

Actionable Insights and Recommendations

Provides clear insights and design recommendations to guide informed
decision-making.

User-Friendly Interface

Features an intuitive interface that enhances user experience and
accessibility in design workflows.

Optimality Explorer and Future Directions




Future Directions and
Innovations

Al Integration Enhancement

Enhanced Al integration aims to improve analysis and design
optimization in Allegro IDA and Optimality Explorer.

Expanded Analysis Capabilities

Expanding analysis capabilities enables deeper insights info design
performance and problem-solving.

Improved User Interfaces

Improved user interfaces streamline workflows and enhance user
experience for designers.

Automation and Workflow Streamlining

Innovations focus on increasing automation to speed up processes and

improve product delivery fime.

Optimality Explorer and Future Directions
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Overview of Allegro IDA & Optimality Explorer

Integrated Analysis
Real-time SI/PIl checks within PCB design

Correct-by-Design

Embedded verification reduces errors
early

Collaboration

Multi-stakeholder workflows with

real-time feedback

Benefits
Faster cycles, fewer errors
Improved design quality

Optimization

Intelligent algoritons for thermal,
mechanical, electrical design

Future
Al integration
Expanded analysis
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Smulation Table

Trace Totsl
Delay(ns) RimOhm)

Detaled Table [ ]

Imp(Ohm) Length Trace Delay(ps)
BOTTOM
BOTTOM

G4

Points
[ Activate All Restore Nets Filtered On Plot

Bar/Expanded Scatter/Collapsed
Impedance
Net Name vurswe
EX1_DDR3_WE

EX1_DDR3_SO
[ Ex1_DDR3_RESET
[4] EX1_DDR3_RAS
_DDR3_PAR_IN
_DDR3_0DT1
X1_DDR3_ODTO
1_DDR3_EVENT
[ EX1_DDR3_ERR_OUTO

EX1_DDR3_DQS_P<9>
EX1_DDR3 DQS P<8> ! 0 ! 2 150000 1800.00 210000  2400.00
EX1_DDR3_DQS_P<7:

EX1_DDR3_DQS P<6> ] Distance From Start

Impedance
Analysis Screenin

Global view of results more
accessible

o Graphics
o Tables and plots
Look for outliers

o Single-ended and differential
impedance




Easily Create a
Physical Mock-Up

Can create a quick partial
layout from existing Allegro®
footprints

Floorplan placement of
critical components

Prototype routing for critical
classes of nets




Via Wizard

» Topology Explorer via block
» Allegro® Via Generation

» Clarity™ Solver

Length (L1):
Angle:
Width [Wj:

Spacing S5

50 MIL

45

10 MIL

10 MIL

B Mirror Geometry

Differential Pair Pad Exit Traces

Pattern:
Layer:
Length (L1}
Angle:
Width (W)

Spacing (5}

Tight Gather
BOTTOM

50 MIL

45

10 MIL

10 MIL

B Mirror Geometry

Return Path Via

Patterm:

Single

Via Padstack: | 55R36




DC Resistance

»Measured dc resistance on any power net/plane

»Exportable csv

»Helps with defining the appropriate power delivery

across multiple PDN's

ic Place FlowPlan Route Analyze Manufacture Tools Help
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Component Net Meas
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u2 GND Partial
EN | U2 QSPLIO_3 |Partial

U2 QSPI_IO_3  Partial

u2 QSPI_IO_3 |Partial

u2 QSPI_IO_3 | Partial
EN|U2 VADC_N Partial
EN U2 VADC_P Partial
EN | U1 GND Partial
EN U2 GND Partial

u2 3P3V Partial

u2 VDD_GPIO | Partial

u2 2P5V Partial

End
DC-R Spec (Ohm)

V| V| wi*
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Interconnect s Ta
Model
Extraction

Nl

N

Nl

» Clarity™ 3D Solver and
Sigrity™ PowerSI® engines
are directly integrated into
the Allegro® environment
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Coupling Analysis
Screening

No SI models required

Electrical coupling is more
accurate than geometrical methods

Global view of results
o Graphics

o Tables and plots

Simulztion Plat
Directed Group: DG_U1_J1
otal Nets in Group: Viewing: 115/ 138Active Nets

] Check All

Net Neme
EXL_DDR3_WE
£X1_DDR3_$3
EXL_DDR3 52
EX1_DDR3_SL
£x1_DDR3 S0
X1_DDR3_RES!

b1 DDR3_ODTO

(1_DDR3_EVENT
_DDR3_ERR_OUTO
_DDR3_DQS_P<9>
_DDR3_DQS. P

106317

istance From Start

Max Coupling % Length with Coupling Coet
Aggressor NetName  Coof(%) | Lengthi) > 5% N e
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Crosstalk Analysis

Both tables support cross-probing
and ability to Show Details

Each neighbor table |

includes coupling data 1w

Simulation Table
AlNeighbor  Each Neighbor
Summary Table
Victim net/Xnet Aggressor net/X Result/Wavefon Victim Receiver Simulation Type
PP_CLKT
PP
PP_A<2>
PP_ODTO
PP A<d

Coupling Index
4434.18
LAYS-SIG3 15,60 (474, (474, ), A\ I—.
2 Crosstalk Result 148.20 mV
Victim Drver. CDS_BI_GEN_2P5Y_10_t0
Sirudation Type: ALL; LS, 00D, TYP

Simuation Table

AlNeighbor  Each Nexghbor
Crosstalk on Victim: 148.2 mV Fit Points

Victim net/Xnet Result/Wavefon Victim Receiver Simulation
Simulation: ALL; LS; ODD; TYP

3
Oar Voltage (V)
DS_BI_GEN_2PSV_10_10PF U2R14 vy

T
V_10PF_NOTERM DOR4_DIMM2 78, C .2mV o3 |
'_10PF_NOTERM DDR# DIMM1 78, Cro . I

o |

33.7 mv
273 mv




IR Drop Analysis

IR drop vision can be displayed as voltage or
IR drop

Voltage drop
Static voltage measurements

Current flow and measured drops

e | tion.of individualoral

power rails

PowerDC engine

||||||



Tools Help

F I3 iHeYelc{eYoYYoYes

Power Inductance
Workflow f

Decoupling Capacitor | Loop Inductance (nl =

» Checks decap-to-IC loop 3 >

p Ce4 3.07421
d T CE9 3.06892
I n U C O n C e 65 294654
c9 1.6474
C290 1.55471
C31 1.51035
€197 14621
c210 122425
c209 122144
C208 1.22016
c21 1.20818
ik b 120773

Capacitor te IC Loop Inductance

HOCSHED o

o,

c210 C C2 € S

2N c2 c199 C205

upling Caps




Reflection Analysis

Table supports cross-
probing, ability to
Show Details, and
CSV output

03 S

N/A
vV
0.31
Simulation Plot ‘ =
Simulation Net: PP_A<2> Driver: U2.AB12 =y -
Receiver Thresholds for DDR4_DIMM2.213: Vinh = 1.5(V), Vinl = 1(V) P
|1 Activate All i AL
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Die Waveforms 2 Opf_noterm DOR4_DIMM2 210, Vil=1.00 ¥, \ 0.23
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DDR4_DIMM2
du2 A 0.19
Vv
Ring Back
Margin High

Simulation Table

Focus Data: |Ring Back MargnHigh ~
2 . Ring Back Margin JEDEC Overshoot Min First Switch Max Final Settle
DONet Xag E‘:;.":‘""" Receiver Driver imulus/Paramete figh o : fo i s 'ropagation Delay &

I I

I 1
| I
PP_A<D> 18V | cds_in_gen_2pS... cds_bi_gen_2p5. X . N/A N/A . 4 1.83ns

PP_A<1> .16 cds_in_gen_2p5... cds_bi_gen_2p5... ... [0.16 N/A / .77 1 164 ns
PP_A<2> 0.19V Eds N gen S EHehiiRan IS . N/A . 1.70ns
PP_A<3> g Show Details 18V N/A / .9 187 ns
PP_A<d> 16 ._in_gen_ e X N/A N/ . 18
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Simulation Support for
Unrouted Nets

» Partfially routed and unrouted signal nets are
automatically modeled with transmission line
models based on ratsnest, user-defined
parameters, and Manhattan distances

» Manufacturing Deliverables

=====
ccccccc

ulation Table
A Focus Data: |Ring Back Margin High W
Ring Back Margin
(X)Net - High Recelver Driver
- - -
1 ! P
- |
‘ :‘ - . R ..‘ j‘ - qisuhckt -
|
|
Model Type:
T-element

Percent Manhattan: 120
Single-ended Zo: 50

Differential Zo: 100

Effective Er: 4.5




Topology Extraction

(Topology Workbench)

» Integrated workflow in Sigrity™ Aurora

» Extract single-ended and differential signals
into Topology Explorer

» Explore what-if scenarios and develop
constraints

» Stand alone tool or embedded into AllegroX
environment.

Topology Extraction w

Component Model Setup

Default Model Setup
Manage Libraries
Launch Analysis Model Manager

Model Assignment

Setup for Extraction




