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Agenda

Custom IC Design Platform
Mixed-Signal Implementation flows
Custom IC Design Flow/Tools

Layout Automation: Advanced Methodologies
- Concurrent Layout Editing (CLE)

- Simulation-Driven Routing (SDR)
Design Planning and Analysis (DPA)
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Custom IC Design Platform
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Mixed-Signal Implementation Flows

A Ald A/D D/A D/a D
..

Schematic-driven ‘Netlist-driven
Analog/Custom Analog on Top (AoT) MSoT Digital on Top (DoT)

Analog; might have very small Top-level is analog; standard

number of standard cells cell digital contained inside Analog and standard cell
placed and routed without block designed using digital digital mixed at the same level.
digital P&R tools flow.

Predominantly digital design
with analog integrated as hard
macro

Schematic Schematic Verilog Verilog
Virtuoso & Innovus Virtuoso & Innovus Innovus & Virtuoso

Main/Top Main/Top Co-designed Black-boxed

Black-boxed Co-designed Main/Top

Analog block by VSR;

Digital block by NR; Top-level analog by VSR.
Top: analog by VSR, All other routing by NR.
standard cell by NR

All routing done by the Top level and analog block
Virtuoso space-based by VSR; routing within
router digital block by NR

Virtuoso Innovus Innovus

Static Timing Analysis

& Simulation Static Timing Analysis Static Timing Analysis

Virtuoso Virtuoso Virtuoso/Innovus

Analog: Virtuoso Space-based Router(VSR)  Digital: NanoRoute(NR)
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Custom IC Design Flow/Tools

Backannotation

Schematic _"Elf Virtuoso Schematic Editor L/XL
Entry

" . ADE Explorer, Assembler, Verifier
Simulation Spectre (Classic/APS/RF/XPS/X)

Virtuoso Layout Suite VLS-L/XL/GXL

Physical Verification PVS/Pegasus
DRC/LVS
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Schematics

Is a circuit diagram
Is a logical view of the design
Depicts logical connectivity

Both top-down and bottom-up styles are
possible

Heavily used by analog/MS designers

Netlister converts schematic data to text
iInput for simulators

I 10143 | New

Schematic L Editing: zambezi pll schematic

Launch File Edit ¥iew Create Check Options Migrate Window Help
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Layouts

Virtuoso® Studio Layout Suite XL Editing: ether inv_2x_hv layout * o x

cadence

Launch File Edit Miew Create Verify Copnectivity Options Tools Window Floorplan Place Route Concurrent Help

Is a physical representation of the design
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Layout Automation: Advanced Methodologies
Advanced methodologies for mature and advanced process nodes

« Concurrent Layout Editing
- Simulation-Driven Routing
* Design Planning and Analysis

cadence



Concurrent Layout Editing (CLE)

Advanced methodologies for mature and advanced nodes

* What problem does it solve? Who needs it? Jop-Level Design
. tart
Whenever “1 person / 1 task” is a bottleneck o

Concurrent Editing

RO . <time ] ] ®
- Top-level chip finishing/DRC cleaning AR AR AR
- i Partition 1 Partition2 --- Partition n
- Top-level assembly routing finish SN
- What causes that problem? >>time |

. . . . . . finlsh CellView
- Unix permissions restrict editing a single file, document, or

design database to only one user at a time '

finjsh
« Why can't you just add hierarchical partitions?
- Top-level chip finishing/DRC cleaning and top-level v
assembly routing are the last tasks of verification and finish
assembly, and it is difficult and time-consuming to go back, Top-Level Design

re-partition, and restart

Concurrent layout enables team design at late

stages without changing the original design hierarchy
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Concurrent Layout Editing (CLE)

Advanced methodologies for mature and advanced nodes

 What s it?
- Multiple users concurrently edit a single top-level design, in

a non-destructive mode, within the context of the entire top-
level

- Design lead partitions top-level, reviews and approves edits,
and merges edits from partitions back into top-level design

Define Partitions

Concurrent Editing

Partition 1 Partition2 --- Partition n

Merge Partitions

Top-Level Design
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Concurrent Layout Editing (CLE)

Advanced methodologies for mature and advanced nodes

Top-Level Design

Define Partitions

What's New?
- Layer-based partitioning
— L1-L4 paritionl:Userl, L5-8 partition2:User2, L9-12 partition3:User3 ...
- Area-based partitioning across all hierarchy levels

- Partition-based Automatic Routing Concurrent Editing

Partition 1 Partition2 --- Partition n

Merge Partitions

Top-Level Design

= : " -
!g Automat|c routmg within a partition

_—”H—-l-.—--! e | e [T S A [ I g e [ G T
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Simulation-Driven Routing (SDR)
Advanced methodologies for mature and advanced nodes

« What problem does it solve? Who needs it?

- Every analog design and every designer must properly size -
every wire and every via per electrical specifications

- In existing flows, “electrical impact” is unknown until the
layout is completed, extracted and re-simulated

- “Check n Fix” flows require many long iterations

Simulation

Every wire and via

must be properly sized iterations .
to handle Extraction
specifications:

width = f(i) _ _
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Simulation-Driven Routing (SDR)

Advanced methodologies for mature and advanced nodes

 What s it?
- Combined schematic-driven and simulation-driven layout
- Visualize current distribution during device placement

- Automatically size wires and vias based on current and
automatically connect to devices during interactive routing
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Simulation-Driven Routing (SDR)
Advanced methodologies for mature and advanced nodes

* What is new?
- WSPs and AdvNode support

- Design Intent (DI) driven flow, for early layout prior to
simulation, or when simulation data is not available

Schematic

- Over-the-device routing

Simulation

Extraction

Simulation <

ey

242 _uA /\
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Design Planning and Analysis (DPA)

Advanced methodologies for mature and advanced nodes

* What problem does it solve? Who needs it?
- All customers have some variation of two primary hierarchical floorplanning flows:
— " Bottom-Up” and “Top-Down”

- Both lack awareness of the hierarchy above or below, respectively
— This causes early design decisions to be made with partial and inadequate information
— Only to encounter unforeseen problems later in the design cycle
— Only to cause long iteration cycles

Existing Methodology Flows Advanced Methodology Flow
Bottom-Up Top-Down Design Planner
Bottom Top
i il I Lo (] CINT
Generate layout Visualize Top Levels Plan Top Level Blocks Optionally Refine
Top to Bottom Lower Level Placement
\ Plan Top Level Routing  Detach Top Blocks
Pins Assigned at Crossings
Top = j£ H‘I Bottom D|E|h Lcwcrl_@els
x FI:\[Sh Placement, Routing
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Design Planning and Analysis (DPA)

Advanced methodologies for mature and advanced nodes

 What is it?
- Novel hierarchical layout generation, and multi-level planning
- Combines the best of Bottom-up and Top-Down approaches
- Congestion-aware pin generation, and optimization
- Global route planning, and congestion analysis

Generate Hierarchy

Block Planning

Route Planning

Pin Planning

Placement

Routing
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T
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Offering Overview
Virtuoso integrated custom/analog flow

« Uniquely integrated tools servicing the entire custom design space

« Custom design, low power, advanced node, RF, mixed-signal

« Approximately 80% MSS for IC Schematic, Layout, and Environment
* Hub for the most extensive technical ecosystem in the industry
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