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Reuse of Circuit Topologies using WiCkeD

Introduction

• Design of analog blocks is very time consuming

• Automatic synthesis for special cases only

• With given topology much easier

• Collecting proved and tested topologies in a data base

• Process independent storage

• Simply to use

• Optimizing the topology using WiCkeD

• for a process

• for a specification
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Reuse of Circuit Topologies using WiCkeD

Principle of Re-use
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Reuse of Circuit Topologies using WiCkeD

Foundations
• BMBF funding project ANASTASIA2 (2003-2004)

• Analysis, modeling and optimizing of analog circuits

• Tools
• Symbolic analysis: AnalogInsydes

• Optimizing (sizing, design centering) : WiCkeD

• Funding projekt of ministry of economics in Thuringia
„Grundlagen einer Schaltungstopologiedatenbasis für
Analogschaltungen“ 2005

• Cooperation agreement for WiCkeD between IMMS and 
MunEDA
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Reuse of Circuit Topologies using WiCkeD

Realization
from process independent topology to sized circuit

• Replace abstract models with process specific models
• Simulation with scripts and testbenches

• Initial sizing
• Use of constraints for DC conditions
• Good starting solution for optimizing

• Sizing
• Nominal optimizing
• Consideration of environment parameters

• Design centrering
• Monte-Carlo Analysis
• Worst Case Distance Analysis
• Yield-Optimization

• Layout estimation

WiCkeDWiCkeD
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Reuse of Circuit Topologies using WiCkeD

Realization Overview
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Reuse of Circuit Topologies using WiCkeD

Abstraction
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Reuse of Circuit Topologies using WiCkeD

Database

• Topology
• Internal link to design data
• fix preview
• dynamic generated pixel- and vector graphic

• Keywords
• for searching

• Description
• Constraints

• Preliminaries for a working circuit (e.g. DC op point conditions)
• Testbenches
• Simulation scripts
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Reuse of Circuit Topologies using WiCkeD

Technology description

• For every target process must exist a description for
• replacement of abstract device models with appropriate process 

dependent models
• recognition of structures to generate constraints

• This Description must contain:
• basic properties (CMOS, BiCMOS, …)
• availability of devices (e.g. no pnp for amplifier)
• assignment of process devices to abstract devices
• Parameters of device models, parameter bounds
• technological parameters like power supply voltage, threshold voltage, 

and others
• wells
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Reuse of Circuit Topologies using WiCkeD

Software Architecture

• Avoiding installation of software
• HTML-GUI for browser
• Logic and database on server
• Dynamic generation of HTML pages with PHP
• Download of projects
• Simulation and optimization on client-site

• System maintenance tools
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Reuse of Circuit Topologies using WiCkeD

Software Architecture
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Reuse of Circuit Topologies using WiCkeD

Graphical User Interface (1)
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Reuse of Circuit Topologies using WiCkeD

Graphical User Interface (2)
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Reuse of Circuit Topologies using WiCkeD

Results

Software
• Concept of the architecture
• feasibility studies
• Installation of Apache-Web-Server and MySQL Database
• PHP-Scripts for the most important HTML pages
• Database structure and test data
• Test programs for the middleware

Circuit design
• CADENCE Design-Environment with abstract models
• Testbenches
• Simulation scripts
• Researches for layout estimations
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Reuse of Circuit Topologies using WiCkeD

Further Activities

• Further R&E works necessary
• Collaboration in funded projects
• Cooperation with MunEDA
• Acquire industrial partners
• Make possible the use for external partners


