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ASIC Design & ManufactureASIC Design & Manufacture



ASIC Design & ASIC Design & 
Production ServicesProduction Services

Full service.Full service.

Design and wafer production.Design and wafer production.

Probe capability.Probe capability.
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Packaging capability Packaging capability –– Plastic & Ceramic.Plastic & Ceramic.

Test Test –– Digital, Digital, AnalogAnalog, Mixed signal., Mixed signal.

QualificationQualification



Capability / HeritageCapability / Heritage

Over 18 years ASIC design experience.Over 18 years ASIC design experience.

Over 80 ASIC designs completed to date.Over 80 ASIC designs completed to date.

AnalogAnalog, digital, mixed signal., digital, mixed signal.

98% Right, first time.98% Right, first time.
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98% Right, first time.98% Right, first time.

Excellent relationships with fabrication facilities.Excellent relationships with fabrication facilities.



Design MethodologyDesign Methodology

• Schematic entry
– Uses pictures to represent the 

electrical circuit
– Different boxes to define different 

functions
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functions
– Function libraries provided by fab
– Typical tools

• Cadence
• Mentor
• Compass



• VHDL or Verilog
– Uses logical text to describe 

circuit
– Similar to computer 

Design MethodologyDesign Methodology
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– Similar to computer 
programming

– Not specific to any fab
– Typical tools

• V-System
• Mentor
• Cadence



• Simulation
– Computer models of circuit are used 

to test operation, before and after 
layout

– Simulation vectors are written and 

Design MethodologyDesign Methodology
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– Simulation vectors are written and 
outputs observed. These can then 
be used for test pattern generation

– Typical tools as before



• Layout
– Converts the design into 

mask data, breaking down 
the design into its 
constituent layers e.g. 

Design MethodologyDesign Methodology
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constituent layers e.g. 
Metal, Poly Si, Diffusion...

– Post layout timing can then 
be used for sign off sims

– Typical tools
• Cadence
• Mentor



• Mask Making
– Masks are computer 

generated from layout 
database

Wafer FabricationWafer Fabrication
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database
– Fab requires a separate 

mask for each process.
– Masks can be optical or 

electronic, depending on 
process step



• Diffusion
– This first process step 

defines the active regions of 
the chip, as well as its 
performance. This entails 
passing chemical gases of 

Wafer FabricationWafer Fabrication
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passing chemical gases of 
the wafer at high temp such 
that some of the gas diffuses 
into the silicon

• Implantation
– After diffusion, further active 

regions are added by firing 
ions at the chip



• Lithography
– Masks are used   to apply patterns 

to the wafer
– These patterns are the used to 

mask off parts of the wafer during 

Wafer FabricationWafer Fabrication
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mask off parts of the wafer during 
etching or deposition e.g. gate 
oxide or metalisation

– Circuits are eventually built up with 
making layers. e.g. digital CMOS 
has ~14 masks



Design Stages Design Stages 
OverviewOverview

Design reviews are for ...
– Customer partnership
– Project & QA control
– ultimate accuracy
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Design StagesDesign Stages

• Design Review 0 (DR0)
– Pre-order & quotation stage

• Design Review 1 (DR1)
– Initial kick-off and preliminary specification review

• Design Review 2 (DR2)
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• Design Review 2 (DR2)
– Pre-layout simulation review of final design

• Design Review 3 (DR3)
– Post-layout simulation review of final design
– Layout  review

• Design Review 4 (DR4)
– Prototype review

• Design Review 5 (DR5)
– Production review



Design StagesDesign Stages

DR0 to DR1

DR0 Customer Contact

Draft Specification
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Feasability & Technology Studies 

Quotation

Output DR0 – Customer order

DR1 Customer Review



Design StagesDesign Stages

DR1

Project ‘ kick off’ meeting

Agree Final Specification
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Development / project plan

Risk identification and mitigation

Allocate responsibility



Design StagesDesign Stages

DR1 Customer Review

VHDL Text
Schematic Capture

Synthesis

DR1 DR1 –– DR2DR2
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Synthesis

Netlist 
&

Simulation

Electrical design complete

Output – Design Simulation results

DR2 Acceptance



Design StagesDesign Stages

DR2 Acceptance

Manual Layout Auto Place & Route

DR2 DR2 –– DR3DR3
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Extraction

Post-Layout Simulation & Chip Finish
Output – Simulations and bonding data

DR3 Acceptance - Critical



DR3 Acceptance

GDSII Tape Out Test Vectors

Mask Making & Processing                        Test Specification

DR3 DR3 –– DR4DR4

Design StagesDesign Stages
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Cut-’n-Go Prototype                                Test Program

Customer Evaluation Compliance Testing

Output – Prototype review
DR4 Acceptance



Design StagesDesign Stages

DR4 Prototype Acceptance

Wafer Probe Test

DR4 DR4 –– DR5DR5
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Packaging

Final Delivery Test

Output - Additional Process Tests & Yield Analysis



Commercial IssuesCommercial Issues

Staged design chargesStaged design charges

30% of design charge at start DR130% of design charge at start DR1

30% of design charge at end DR230% of design charge at end DR2

30% of design charge at end DR330% of design charge at end DR3
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30% of design charge at end DR330% of design charge at end DR3

10% of design charge on prototype acceptance10% of design charge on prototype acceptance

Commit to wafer production at DR1.Commit to wafer production at DR1.

Orders are nonOrders are non--cancellable.cancellable.


