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Company OverviewCompany Overview

•• Privately owned Privately owned SheffieldSheffield based companybased company, Est. 1996, Est. 1996
•• Secure financial backingSecure financial backing
•• 50 50 employeesemployees, 40+ engineers, 40+ engineers
•• Over a dozen tier 1 customersOver a dozen tier 1 customers
•• Established systemEstablished system--level IP portfoliolevel IP portfolio
•• Established design service capabilityEstablished design service capability
•• Track record of rightTrack record of right--firstfirst--time silicontime silicon
•• ProfitableProfitable despitedespite difficult market conditionsdifficult market conditions

““A leading provider of system level Intellectual Property and SilA leading provider of system level Intellectual Property and Silicon icon 
Design Services to the broadband communications marketDesign Services to the broadband communications market.”



1st April, 2003 UK Design Forum 3

Creating Production Quality SiliconCreating Production Quality Silicon
Some Issues…Some Issues…

•• System Architecting and PartitioningSystem Architecting and Partitioning
•• Hardware Hardware vsvs Software Software –– FlexibilityFlexibility
•• Adherence to standards?Adherence to standards?

•• FPGA FPGA vs vs ASIC implementationASIC implementation
•• Time to MarketTime to Market
•• IP Design, Acquisition and Integration?IP Design, Acquisition and Integration?
•• Mixed Signal requirements?Mixed Signal requirements?
•• Reference boards and software driversReference boards and software drivers
•• Understanding what’s possibleUnderstanding what’s possible
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Potential Silicon SolutionsPotential Silicon Solutions
FPGA FPGA vs vs ASIC ComparisonASIC Comparison
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ASIC Product Segment Market ShareASIC Product Segment Market Share
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Technology TrendsTechnology Trends
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ASIC Integration PotentialASIC Integration Potential

4040--80m80m2020--40m40m1010--20m20m55--10m10mApprox. usable gatesApprox. usable gates

5GHz??5GHz??3.125GHz3.125GHz622MHz622MHz155MHz155MHzI/O freq. (max)I/O freq. (max)
1.0V1.0V1.5V1.5V1.8V1.8V3.3V3.3VTypTyp. Operating Voltage. Operating Voltage
9 (Cu)9 (Cu)9 (Cu)9 (Cu)6 (Al)6 (Al)4 (Al)4 (Al)Interconnect LayersInterconnect Layers

400K/mm400K/mm22200K/mm200K/mm22100K/mm100K/mm2250K/mm50K/mm22Gate DensityGate Density
90nm90nm130nm130nm180nm180nm250nm250nmTechnologyTechnology
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ASIC Implementation OverviewASIC Implementation Overview
Specification

Chip Design

Verification

Physical Implementation

Sign Off

GDSII

Partition System – develop detailed device description. 

Hardware/Software Tradeoffs. Identify IP Requirements
RTL Coding. MS Design

Validate that design meets functional requirements.

Realise design database in target technology.
Complete design closure; timing, power, SI

Verify that physical database meets technology design rules 
and is equivalent to design database
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ASIC Implementation ASIC Implementation –– Major Risk FactorsMajor Risk Factors

•• Physical ImplementationPhysical Implementation
•• Circuit delays dominated by interconnectCircuit delays dominated by interconnect
•• Deep subDeep sub--micron issues such as SI, IR drop, EM must be accounted formicron issues such as SI, IR drop, EM must be accounted for
•• Large databases mandate hierarchical methodsLarge databases mandate hierarchical methods
•• Integration of mixed signal IP requires special careIntegration of mixed signal IP requires special care

•• Functional VerificationFunctional Verification
•• ““ProvingProving”” large complex designs meet specification is both time consuminglarge complex designs meet specification is both time consuming & & 

costly costly –– up to 40% of total project costup to 40% of total project cost
•• Culture Shift Culture Shift –– ““Design EngineersDesign Engineers”” & & ““Verification EngineersVerification Engineers””
•• Estimated that 80% of 130nm designs integrate one or more procesEstimated that 80% of 130nm designs integrate one or more processorssors
•• Estimate that by 2006 75% of all ASIC designs will have MS conteEstimate that by 2006 75% of all ASIC designs will have MS contentnt

•• IP Identification & qualificationIP Identification & qualification
•• Quality : Has the IP been proven in silicon? Can it be easily teQuality : Has the IP been proven in silicon? Can it be easily tested?sted?
•• Support : Does the vendor have a proven track record. DocumentatSupport : Does the vendor have a proven track record. Documentation?ion?
•• Cost : Can the value of the IP justify its cost?Cost : Can the value of the IP justify its cost?
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ASIC ImplementationASIC Implementation
Identifying Key Skill Sets Identifying Key Skill Sets 

•• Also Costly in terms ofAlso Costly in terms of
•• CapexCapex cost of EDA Tooling and Infrastructurecost of EDA Tooling and Infrastructure
•• Management time in building and running a teamManagement time in building and running a team
•• Management time in supplier relationshipsManagement time in supplier relationships

•• Experienced Engineering Skills Needed inExperienced Engineering Skills Needed in
•• Silicon system architecting and partitioningSilicon system architecting and partitioning
•• IP design, acquisition and IntegrationIP design, acquisition and Integration
•• Mixed signal designMixed signal design
•• SystemsSystems--onon--Chip EngineeringChip Engineering
•• Synthesis, Test, Layout, Digital/MixedSynthesis, Test, Layout, Digital/Mixed--Signal IntegrationSignal Integration
•• Supplier managementSupplier management
•• Reference boards and software device driversReference boards and software device drivers

•• Use of ASIC Vendors can cut some of these costs but…Use of ASIC Vendors can cut some of these costs but…
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ASIC Implementation ASIC Implementation -- The ChoicesThe Choices

•• Foundry (Foundry (FablessFabless))
•• ProsPros

•• Lowest NRELowest NRE
•• Lowest part priceLowest part price
•• Widest selection of 3Widest selection of 3rdrd party IPparty IP

•• ConsCons
•• Design implementation & test provisionDesign implementation & test provision
•• Responsibility for packaging & test specialistsResponsibility for packaging & test specialists
•• Responsibility for yield issues & supply chain managementResponsibility for yield issues & supply chain management

•• ASIC VendorASIC Vendor
•• ProsPros

•• IP IP licencing licencing agreements for key IP (agreements for key IP (eg eg ARM)ARM)
•• Handle design implementation from RTL/Handle design implementation from RTL/netlistnetlist
•• Deliver packaged tested samplesDeliver packaged tested samples
•• Handle yield issues & supply chain managementHandle yield issues & supply chain management

•• ConsCons
•• Limited IP portfolioLimited IP portfolio
•• High NREHigh NRE
•• Higher part priceHigher part price
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ASIC ImplementationASIC Implementation
The Outsourced SolutionThe Outsourced Solution

•• Select “Best in Class” to provide required servicesSelect “Best in Class” to provide required services
•• IP SolutionsIP Solutions
•• Custom Mixed Signal DesignCustom Mixed Signal Design
•• Physical ImplementationPhysical Implementation
•• PurePure--Play Foundry/ASIC VendorPlay Foundry/ASIC Vendor
•• Packaging HousePackaging House
•• Test HouseTest House

•• AdvantagesAdvantages
•• Minimise capital expenditureMinimise capital expenditure

•• EDA Tooling EDA Tooling 
•• ITIT

•• Minimise management overheadMinimise management overhead
•• Expand & complement existing teams in system expertiseExpand & complement existing teams in system expertise
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Selecting Outsourcing PartnersSelecting Outsourcing Partners

•• Competent Design Service Provider shouldCompetent Design Service Provider should
•• Understand system needsUnderstand system needs
•• Recommend Optimal solutionRecommend Optimal solution
•• Provide IP or custom design skills to supplement existing teamsProvide IP or custom design skills to supplement existing teams
•• Advise on physical design issuesAdvise on physical design issues
•• Undertake physical ImplementationUndertake physical Implementation
•• Offer project management servicesOffer project management services

•• Other things to look out for…Other things to look out for…
•• Company StabilityCompany Stability
•• Track RecordTrack Record
•• Financial BackingFinancial Backing
•• Customer ReferencesCustomer References
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Jennic IP and Design ServicesJennic IP and Design Services

•• Intellectual Property inIntellectual Property in
•• Access NetworksAccess Networks

•• ATM ATM SARs SARs and other hardware coprocessorsand other hardware coprocessors
•• Optical NetworksOptical Networks

•• Physical layer Framers and highPhysical layer Framers and high--speed Interfacesspeed Interfaces
•• Mixed Signal SystemsMixed Signal Systems

•• Radio and Industrial systemsRadio and Industrial systems

•• Broad Base of Experienced EngineersBroad Base of Experienced Engineers
•• Digital Design (Wired & Wireless System Knowledge)Digital Design (Wired & Wireless System Knowledge)
•• Mixed Signal and RF Design (High speed, low power and mobile Mixed Signal and RF Design (High speed, low power and mobile 

communications)communications)
•• Physical Implementation (Experience down to 110nm)Physical Implementation (Experience down to 110nm)
•• Software Engineering (Embedded Applications)Software Engineering (Embedded Applications)
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Outsourcing Silicon EngineeringOutsourcing Silicon Engineering
ConclusionsConclusions

•• ASIC ImplementationASIC Implementation
•• CostlyCostly
•• Time consumingTime consuming
•• RiskyRisky

•• Depending upon market FPGA may offer interim solutionDepending upon market FPGA may offer interim solution
•• If not, outsourcing can provideIf not, outsourcing can provide
•• Considered, unbiased adviceConsidered, unbiased advice
•• IP and custom design skillsIP and custom design skills
•• Expertise to realise the designExpertise to realise the design
•• Minimise risk exposureMinimise risk exposure
•• Cost effective use of funds for silicon implementationCost effective use of funds for silicon implementation


