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IPGEN Rechte GmbH

�IP GEN Rechte GmbH founded in June 2006 
R i t d ffi St tt t�Registered office: Stuttgart
�Engineering office: Bochum, Dresden
P d t 1St ® F il�Product: 1Stone ® Family

�Partners & Customers:
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Lead by Innovation 

EDA-Solutions IP  Provider 
®1Stone ®

DCP-IP Core for Data Converters GEM Methodology 
(D&R Best IP 2008 Award) (EDA Achievement Award 2006)
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DCP-IP - Jumping across Borders

Oct 2003:
10 Person-Days to map 

July 2003:
10 Person-Days for first Reuse

after 3 Years (0.35μm) 

to  Fab2 PDK
and 25% Area Reduction

Jan 2004:
8 Person-Hours for8 B DAC / 130nm Fab2 8 Person Hours  for 

new aspect ratio 
and verification

8 B DAC / 130nm Fab1 8 B DAC / 130nm Fab1
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1Stone/IPGEN Product 

1Stone� : Engineering assistance for analog IP Design and Transfer

� Purpose:

D i l IP ti /t f ti f i tiDesign rule aware IP creation/transformation for migration, 
technology transfer and reuse purpose (Focus analog/mixed/RF)

=> quality management (work flow planning and monitoring=>  quality management (work flow planning and monitoring, 
high design efficiency, fast time to market, 
access to IP market, flexibility (process, application)

� Characteristics:

Full compatibility to Mentor & Cadence design & verification environment,
Full compatibility to process design kits,
DRC/LVS clean by construction
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IC Design Flow with 1Stone ® Product Family

Complementary Platform
Extension:

Management of complex tasks,
Consistency of design views,
Design rule awareness,
Flexibility (Process, Application)y ( , pp )
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Alternative View on Circuit Design Process

� The Difference: Design and process related data is decoupled!!

� Basic Enablers:

� Device oriented virtual placing grid

� Symbolic parameterizable devices� Symbolic parameterizable devices

� Portable device definitions Variable Description

met1 layer name of Metal1 layer in selected process

� Symbolic design rules

� Hierarchical design rules

_ y y p

con_ndif_met1 name of the N-diffusion/Metal1 contact device

met2_spcmin value for minimal metal2 spacing

poly_widthmin value for minimal poly (poly1) width

ll dif i E l f i i l l f P ll N diff ipwell_ndif_minEnc value for miminal enclosure for P-well over N-diffusion

mpoly_poly_r value for poly (poly1) radius inside the metal1/poly contact

mpdif_m1m2 value for minimal center-center distance between
metal1/metal2 and P-diffusion unconnected contact

devices
poly shRes poly (poly1) sheet resistance [Ohm/square]
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poly_shRes poly (poly1) sheet resistance [Ohm/square]

poly_poly2_areaCap area capacity for a poly (poly1)/poly2 capacitor

Interpolating Flash ADC inside Cadence 
Framework



General Migration/Porting Flow  

Main AMS Design Framework

1St �

Main AMS Design Framework
(Mentor, Cadence)

Management of 
Engineering Process

1Stone�

Layout-driven Design 
Migration & Porting
(Schematic/Layout 

Optimization / Sizing for 
Application Spec & ( y

Conformity) Target PDK

Inherent Flexibility
of

Utitilization of Flexibility
for

Design Database,
PDKs

o
Schematic & Layout

o
Optimization
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PDKs

Summary

Benefits of 1Stone ® /IPGEN using GEM based Descriptions:Benefits of 1Stone /IPGEN using GEM-based Descriptions:
� a significant enhancement of the design efficiency
� management of highly complex analog IC designs
� behavioral models tailored to the actual realization
� a high reliability of the designs by providing automated testbench-views
� a seamless documentation of the design steps for an existing reference design� a seamless documentation of the design steps for an existing reference design

Particular Features of this Design Approach are:
� the compatibility to given design flows, tools, and PDK’s
� the remaining high degree of flexibility: 

� design parameters persist variabledesign parameters persist variable
� designs persist portable between different PDK’s and technology processes

� regularity seems to be one of the keys for accurate and reliable analog circuit 
design in nano scale process technologies
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design in nano-scale process technologies



Contacts

� IP Gen Rechte GmbH
R b t 10 70199 St tt tRebenreute 10, 70199 Stuttgart

IP G E i i ffi� IP Gen Engineering office
Viktoriastr. 27, 44787 Bochum

• IP GEN Engineering office
Manfred-von-Ardenne-Ring 20, 01099 Dresden 

� Contacts:
CEO E. Koppenhoefer:              eberhard.koppenhoefer@ipgen.de +49 711 6744469
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CTO R. Wittmann: reimund.wittmann@ipgen.de +49 1737254883
COO D. Friebel: dirk.friebel@ipgen.de +49 1737254880
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IP Catalog (~ 110 Person Years of Experience)

Analog (Silicon proved!)
� Potentiometer CMOS-DAC (4-15 bit, 50 kHz – 100 MHz)Potentiometer CMOS DAC (4 15 bit, 50 kHz 100 MHz)
� PWM-DAC (16-20 bit)
� Digital Potentiometer (on-chip digital calibration, accurate on-chip 

reference)reference)
� Interpolating Flash ADC (6-10 bit, 20 – 100 MHz)
� SAR-ADC (6-12 bit)
� Comparators
� High Speed Buffer (for high loads: 20pF, 100 Ohm)
� Integer N PLL’s (different concepts integrated VCO)� Integer N PLL s (different concepts, integrated VCO) 
� RF: LNA, Mixer, Coils (up to 6 GHz)
� Accurate Biasing Network for Transceivers
� Analog Signal Generators
� Actual Research: Adaptive TIQ/QVC Giga sample ADC (5 – 8 bit)
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IP Catalog (~ 110 Person Years of Experience)

Digital (Silicon proved !)

Memories: ROM Dual Port RAM� Memories: ROM, Dual Port RAM

� Standard Cell Catalog (fully characterized for digital work flow)

L P A h St d d C ll C t l� Low Power Asynchronous Standard Cell Catalog 

� IO cells including ESD protection

Di it l P tt G t G t ( t d d t l b i DAC)� Digital Pattern Generator Generators (extended to analog by using a DAC)

� Built-in-Self-Test Platform for Analog IP’s

� Concepts (partly implemented): adder architectures, fixed-point multiplier,
floating point multiplier (IEEE 754), barrel shifter
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Higher performance using 1Stone ®

Block
Today 1Stone first 1Stone

reuse
1Stone Comment

PerformanceEffort Estimation

OTA (automotive) 2.5 PW 2 PW 0.4 PW Equal or reduced power consumption Optimization loop on layout level ,reference 
layout based design,architecture fixed
Devices: 93  Pathes: 650

Bandgap
(diff t lt

5PW 4PW 1PW Schematics and Floorplan available
D i 300 P th 1700(different voltage 

domains, automotive)
Devices: 300 Pathes: 1700

Clock and Data 
Recovery-PLL

8PW 6PW 1 PM Superior Lock-In (70 UI), 65nm, 
>30% reduced power (0.6mW @ 1V)

Optimization loop on layout level ,reference 
layout based design, architecture fixed,
Accurate consideration of RF–parasiticsAccurate consideration of RF–parasitics
Devices: ~ 300

Biasing Circuit 2 PM 2 PM*

*configurable

0.25 PM Floorplanning optimized for Matching
1-200 current sources (N or P driven),
Iout 20μA – 1mA, 130nm, 65nm

Algorithmic placement of distributed  unity 
transistors for specified no. of
currents, sample design reference available
Devices: ~ 20 – 2000 (Spec dependent)Devices:  20 2000 (Spec dependent)

Biasing Circuit 
Extended

4 PM 1 PM*
(reuse of 
biasing 1)

*configurable

0.25 PM Floorplanning optimized for Matching

Digital programmable outputs

Algorithmic placement of distributed unity 
transistors for specified no. of
currents, control bus
Devices: ~ 20 – 2000 (Spec dependent)

DAC 12 PM 6 PM

*configurable

1 PM Linearity Gain:       + 2-3 Bit
Power Saving:       > 50 %
Area:                      > 50% 
Resolution: 4 -16 Bit (configurable)

Tailored resistors, speed  trimming, 
algorithmic averaging

Devices: ~ 3000 (8 Bit), ~ 20000 (12 Bit)

Flash ADC 12 PM 7 PM 1 PM Optimized operating speed, Dynamic Performance: 
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*configurable

p p g p ,
Resolution 6-10 Bit (configurable)  
> 30% power reduction 

y
Tradeoff complexity vs. clock-rate
Devices: ~ 30000 (9 Bit), ~60000 (10 Bit)

*Devices: Transistors, Resistors, CapacitorsPW:  person weeks PM:  person months
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Further information available atFurther information available at
www.ipgen.de


