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Founded 1985

Employees approx. 1,000

Budget approx. 184 million €  

Directors Prof. Dr. Albert Heuberger
Dr. Bernhard Grill

Fraunhofer IIS

Founded 1992

Employees approx. 110

Budget approx. 12.5 million €  

Director Dr. Peter Schneider

Division 
Engineering of Adaptive Systems EAS

The Fraunhofer Institute for Integrated Circuits IIS
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Fraunhofer IIS – Division EAS
Business Areas & Research Topics 

Efficient electronics

 Integrated sensor electronics

 System integration

 Optical sensor technologies 

Design methodology

 Reliability and robustness of ICs

 Functional safety

Challenges in the development of 
adaptive systems

 Complexity of the systems

 Functional safety and reliability

 Security and privacy

 Variable application scenarios

 Human-machine interaction

Distributed data processing and control

 Industrial data analysis

 Wireless-networked automation

 Energy management
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Questions – please give some feedback

 What is your mayor challenge in design?

 Which automation tools do you use?

 What do you use automation for?

 Which nodes are you working in?

Thank you!

Fast Analog Design Using Generators – Intelligent IP 
What are Your Challenges in A/MS IC Design?
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Today’s challenges

 Low level of automation in analog circuit 
design

 Miniaturization increases complexity 
and susceptibility to errors 

 Only limited reuse of designs

Our approach

 Analog design using Intelligent IP (IIP)
 Accelerated technology migration 

through automated reuse

 Increased design speed&safety through 
standardized knowledge-based routines

Fast Analog Design Using Generators – Intelligent IP 
Analog Design: Challenges We See and Our Approach
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+ TechSetups, Customization Support (not included in licensing fees)

Design Aid: 
Base-Level IIP

 Accelerate your design 
process

Full-Custom IIP

 Get your problem 
automated

IP Reuse

 Reuse & migrate your designs

+ IIP Framework and Support

Fast Analog Design Using Generators – Intelligent IP 
Our IIP Offers
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Fast Analog Design Using Generators – Intelligent IP 
More Efficiency in Design: IIP-Based Design Flow 

Topology SelectionTopology Selection

Building Block Layout 
Generation

Building Block Layout 
Generation

Analog Circuit Design
with IIPs

Analog Circuit Design
with IIPs

Standard Designflow
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Usability

Flow-
Compatible

Multiple PDK
Support Flexible

Fast Analog Design Using Generators – Intelligent IP 
More Efficiency in Design: The IIP Library (I)
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Fast Analog Design Using Generators – Intelligent IP 
More Efficiency in Design: The IIP Library (II)

Base level
Generators

(e.g. CM, DP, ..)

Simple Generators
(e.g. OTA)

Complex
Generators
(e.g. ADC)

Top level 
integration

*Number of IIP runs per project.
Exception: regular arrangements
such as array-like layouts

Design Aid
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Screencasts available on:

www.intelligent-ip.org

Fast Analog Design Using Generators – Intelligent IP 
More Efficiency in Design: Usability for Instantiation

Design Aid
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Screencasts available on:

www.intelligent-ip.org

Fast Analog Design Using Generators – Intelligent IP 
More Efficiency in Design: Usability for Editing

Design Aid
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Fast Analog Design Using Generators – Intelligent IP 
More Efficiency in Design: Base Level Generators (Schematic)

Design Aid
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Fast Analog Design Using Generators – Intelligent IP 
More Efficiency in Design: Base Level Generators (Layout, placed)

Design Aid
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Fast Analog Design Using Generators – Intelligent IP 
More Efficiency in Design: “Copy-Paste” Schematic Migration 

IP Reuse

IIP Creator

Also works with cellviews
not containing IIPs

Across Flavors

Across PDKs

Screencasts available on:

www.intelligent-ip.org
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Screencasts available on:

www.intelligent-ip.org
Fast Analog Design Using Generators – Intelligent IP 
More Efficiency in Design: Generation of all Design Data

IP Reuse
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Use Intelligent IP for automatic placement, routing, matching …

Simple example II: 
Trade-off device matching vs. area budget quickly

Simple example I: 
Form factor algorithm for optimized floor planning

… and speed up design steps

Fast Analog Design Using Generators – Intelligent IP 
More Efficiency in Design: Base Level Generators Flexibility Example

Design Aid
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 Example: Automation for SAR-ADC design (PDK: 22nm FDX)

 Building blocks automated for comparator & capacitor array

 Layout design about 60 % faster

 Design better reusable

IIP

IIP IIP

IIP

IIP

IIP

IIPs

IIPs

IIPs

Fast Analog Design Using Generators – Intelligent IP 
More Efficiency in Design: Base Level Generators Design Example

Design Aid
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Fast Analog Design Using Generators – Intelligent IP 
More Efficiency in Design: Full Custom IIP Example (I)

Full-Custom IIP
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 Initial IIP development in ~4 weeks
 Layout generation: ~3 min
 Silicon available

12-bit DAC in STM 28nm FDSOI

Current 
mirrors
Current 
mirrors

 IIP reuse for tech node shrinking
 Layout generation: ~2 min
 Silicon available

10-bit DAC in GF 22FDX

IIP-based 

Migration 

LogicLogic

SwitchesSwitches

Current 
mirrors
Current 
mirrors

Fast Analog Design Using Generators – Intelligent IP 
More Efficiency in Design: Full Custom IIP Example (II)

Full-Custom IIP

[Source (28 nm): http://publica.fraunhofer.de/documents/N-426412.html]
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 Copper pillar design

 Fast generation (secs)

 Correct-by-construction

Fast Analog Design Using Generators – Intelligent IP 
More Efficiency in Design: Full Custom IIP Example (III)

Full-Custom IIP
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Fast Analog Design Using Generators – Intelligent IP 
More Efficiency in Design: Which IIP Approach to Use When?

Less Creative

More
Regular P&R

Challenging &
Diverse Analog 

Design Problems

Good for
Generators



© Fraunhofer IIS/EAS | Fast Analog Design using Generators: Intelligent IP | Feb 2020
22

2012 SMART sensor ASICs XFAB 180nm
 50% cost reduction

2015 80MSps 12-bit DAC in STM 28FDSOI
 40% cost reduction

2017 500MSps 10-bit DAC in GF22FDX
 60% cost reduction

2019 5 µW, 11 bit, 10 – 100 kS/s, in GF22FDX
 30% cost reduction

Fast Analog Design Using Generators – Intelligent IP 
More Efficiency in Design: Success Stories
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+ TechSetups, Customization Support (not included in licensing fees)

Design Aid

 Faster design process

 Design safety

Full-Custom IIP

 Get your specialized IIP

 Eliminate overhead

IP Reuse

 Faster design reuse &
estimation

+ IIP Framework and Support

Fast Analog Design Using Generators – Intelligent IP 
More Efficiency in Design: Our Methods
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Fraunhofer Institute for Integrated Circuits IIS
Division Engineering of Adaptive Systems EAS
Zeunerstrasse 38
01069 Dresden | Germany

www.eas.iis.fraunhofer.de/en
www.intelligent-ip.org

Benjamin Prautsch
Group Manager Mixed-Signal Automation
Efficient Electronics

 Benjamin.Prautsch@eas.iis.fraunhofer.de

 +49 351 4640- 735

THANK YOU FOR YOUR ATTENTION
YOUR CONTACTS

Uwe Eichler
Mixed-Signal Automation
Efficient Electronics

 Uwe.Eichler@eas.iis.fraunhofer.de

 +49 351 4640-732




