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ÅTraditionalmixed-signal is A/d
ïAnalog-dominatedmixed-signalsuch as 

special purpose data converters,Transmit & 
receive channel, Audio/Video codec, 
Custom analog designed from ground up

Å Increasingly, mixed-signal is D/a
ïDigital-dominatedmixed-signal

ïAnalogcores optimized for SoCintegration

ïNeeds analog optimization, retargeting

Evolution of Mixed-Signal Design
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Titan ςFastest Path to Mixed-Signal Silicon

Á Dramatic Layout Productivity

Á New and existing layouts

Á Reusable, Flexible, High Quality Analog 
Circuit Derivatives

Á Rapid Schematic-Layout Convergence

Á Automates Analog IP Migration to New 
Process Technologies

Á Rapid Design Exploration and 
Optimization

Titan Mixed-Signal Design Platform

Schematic Editor (SE)

Analog Simulation 
Environment (ASE)

Schematic Driven
Layout (SDL)

Layout Editor (LE)

Integrated
Digital 

Implementation
Tools 

(Talus)

Analog  Accelerators

Analog Circuit 
Accelerator (ADX)

Analog Layout 
Accelerator (ALX)

Analog Virtual 
Prototyper(AVP)

Shape Based 
Router (SBR)

Unified Electrical, Physical and Verification Database
OpenAccessSupport

Titan Chip Finishing (CF)

Quartz Physical Verification &
Full Chip Transistor-level Verification in FineSimSPICE 

Spice/Fast-Spice
Simulation (FineSim)
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Market Response

Magma Confidential - Do Not Copy4

http://images.google.com/imgres?imgurl=http://www.chipworks.com/reportimages/TI/tsmc_logo.JPG&imgrefurl=http://www.chipworks.com/seamark.aspx?sm=s4;Datedfl14;DeviceCategory30;Digital+Signal+Processor+(DSP)fl10;ReportCode12;SAR-0702-802&cw=detail&h=150&w=200&sz=57&hl=en&start=2&um=1&tbnid=o2SYqaoIl3MHtM:&tbnh=78&tbnw=104&prev=/images?q=tsmc+logo&um=1&hl=en&rlz=1T4SKPB_enUS254US254&sa=G
http://images.google.com/imgres?imgurl=http://www.chipworks.com/reportimages/TI/tsmc_logo.JPG&imgrefurl=http://www.chipworks.com/seamark.aspx?sm=s4;Datedfl14;DeviceCategory30;Digital+Signal+Processor+(DSP)fl10;ReportCode12;SAR-0702-802&cw=detail&h=150&w=200&sz=57&hl=en&start=2&um=1&tbnid=o2SYqaoIl3MHtM:&tbnh=78&tbnw=104&prev=/images?q=tsmc+logo&um=1&hl=en&rlz=1T4SKPB_enUS254US254&sa=G
http://images.google.com/imgres?imgurl=http://www.chipworks.com/reportimages/TI/tsmc_logo.JPG&imgrefurl=http://www.chipworks.com/seamark.aspx?sm=s4;Datedfl14;DeviceCategory30;Digital+Signal+Processor+(DSP)fl10;ReportCode12;SAR-0702-802&cw=detail&h=150&w=200&sz=57&hl=en&start=2&um=1&tbnid=o2SYqaoIl3MHtM:&tbnh=78&tbnw=104&prev=/images?q=tsmc+logo&um=1&hl=en&rlz=1T4SKPB_enUS254US254&sa=G


Mixed-Signal 
Platform

(Cadence or
Titan)

One-pass 
Analog Design

Model (FlexCells) 
Based Optimization. 

Floorplan, extract 
proximity effects and 
automate placement

Fastest SPICE circuit 
simulation, speed and 

capacity

Automate routing for 
analog blocks, 

memories and chip 
integration

automatically migrate  
existing layout to new 
processes / foundry

Complete 
Mixed Signal Design 
Environment

ÅSchematic Editor
ÅAnalog SimEnv
ÅSDL
ÅLayout Editor
ÅLink to Talus

Titan ςOptimized Flow for Mixed-Signal Silicon

Á Explore analog design and optimize for 
many specifications and processes

Á Accelerate circuit verification while 
maintaining the highest SPICE accuracy

Á Optimize circuit with proximity effects 
from floorplanbefore finalizing layout

Á Automatically place and route mixed-
signal blocks

Á Produce high-quality analog layouts in a 
fraction of the time and effort, and 
automatically migrate existing layouts

Silicon  
#n

Silicon  
#3

Silicon  
#2

Silicon  
#1

Analog Circuit
Specification

Titan ADX 

Titan AVP

FineSimSPICE

Titan SBR

Titan ALX

Design once to create 
multiple derivatives for 
multiple fabs/process

5 Magma Confidential - Do Not Copy



Titan ςVery Fast and High Capacity Base Platform

Titan Mixed-Signal Platform

Á Schematic Editor

Á Analog Simulation Environment

Á Schematic Driven Layout

Á Layout Editor

Á Migrates legacy data

Á Supports OpenAccess, GDSII, LEF/DEF, SPICE 
and Verilogetc.

Á Support for any language pCellsand Python 
pyCells

Á TowerJazziPDKsupported 

Titan Performance:

Á 800M+ Transistor Design (42GB GDSII)

Titan Schematic Editor

Titan Analog 
Simulation 

Environment

Titan Schematic Driven 
Layout

Layout Editor

Titan Virtuoso (v6.x)

Full Chip Open 4 min 2 hrs+
Redraw   8 sec 5 min +
Zoom In by 2 4 sec 5 min +
Pan to random points 7 sec 5 min +
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Titan ςSchematic Design

Á Symbol Creation/Editing  & Schematic capture

Á CDF parameters, OA TCL  supported

Á Comprehensive, powerful, easy-to-use feature 
set driven by menus and hot keys

Á Auto-wiring capability

Á Top-down design capability

Á Advanced search and replace

Á Full support for buses and bundles

Á Support for multi-sheet schematics

Á Implied connections

Á Easy hierarchy traversal

Á Custom netlisting

Á Support for various formats, including HDL



Titan ςAnalog Simulation Environment

Á Complete SPICE simulation environment for analog 
circuits

Á Interactive GUI and comprehensive scripting 
support

Á Supports simulation job distribution (LSF, SGE)

Á Easy simulator-independent test-bench creation

Á Specification-driven environment

Á Integrated with Schematic Editor for design 
analysis and debug like DC operating point back-
annotation, probing 

Á Intuitive post processing capability

Á Advance capabilities include corner simulation, 
parametric sweep and Monte Carlo simulation to 
characterize the design

Á Test reusability



Titan ςSchematic Driven Layout 

Á Create layout cell based on schematic devices 
and connectivity using any language pCells
including those from IPL or iPDK

Á Ability to control the layout hierarchy creation

Á Bi-directional cross-probing between layout and 
schematic

Á Check and update of layout with regard to 
schematic.

Á Respect schematic device placement topology 

Á Support for pattern-based device module 
creation.

Á Ability to view open and shorts

Á Flylinecontrol options



Titan ADX ςAnalog IP Reuse and Optimization

Á Unique global optimization technology

Á Enables analog model reuse across specifications and processes

Á Fits in existing flow

>2x circuit design productivity improvement

Reduced power/area, higher performance due to rapid design exploration
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Existing Topology Optimized design

Sized Schematic

Titan ADX 
model-based design and 

optimization

Linear Eq. 
Linear Eq. 

Linear Eq. FlexCell
Building Blocks

Target 
Process

Process independent,
hierarchical re-usable analog IP

Specifications



Titan AVP ςLayout Driven Schematic Design

Á Existing schematic to layout optimization flow is an iterative process

Á 40nm or below layout proximity effects impact analog circuit sizing

ÁOld flow requires full layout for visibility into proximity effects

ÁMust iterate on entire flow Ąweeks of rework

Á Titan AVP ςOne-pass schematic-layout convergence

ÁRapid prototyping, device and block placement

Á >10x productivity

ÁEnables layout aware schematic and simulation

ÁProximity effect extraction

Enables electrical and physical co-design

Rapid design convergence ςCuts weeks off design schedule

Schematic Prototype Layout

Protot
ype

Schem
atic

Proximity effects before layout ς
avoid costly iterations
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ÁState-of-the-art Analog , Custom Digital, Mixed-Signal routing

ÁBenefits
ÁQuality of Results (QOR)

ÁEqual or better QOR than hand routing

ÁSignificantly better QOR than other custom/digital routers

ÁProductivity

Á5-10x faster than other routers

Á> 10x improvement compared to hand routing

ÁFeature set 

ÁTargeted specifically for difficult routing problems in analog/custom design

ÁDesigned for ease of use and inter-operability with incumbent flows

Titan SBR ςNext-Generation Mixed-Signal Routing 
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Automate difficult routing tasks for 10x improvement in productivity



Titan ςFastest Path to Mixed-Signal Silicon

Titan Mixed-Signal Design Platform

Schematic Editor (SE)

Analog Simulation 
Environment (ASE)

Schematic Driven
Layout (SDL)

Layout Editor (LE)

Integrated
Digital 

Implementation
Tools 

(Talus)

Analog  Accelerators

Analog Circuit 
Accelerator (ADX)

Analog Layout 
Accelerator (ALX)

Analog Virtual 
Prototyper(AVP)

Shape Based 
Router (SBR)

Unified Electrical, Physical and Verification Database
OpenAccessSupport

Titan Chip Finishing (CF)

Quartz Physical Verification &
Full Chip Transistor-level Verification in FineSimSPICE 

Spice/Fast-Spice
Simulation (FineSim)
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