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AWR Solution Architecture

Interactive Design Environment
(fully parametric with built-in statistical analysis & optimization)

Integrated Waveform Display & Analysis
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Visual System Sim
HB/Linear Simulator
Aplac Simulators
HSPICE Simulator
EM Simulator(s)
Intelligent Net™
IC/Package/PCB Layou
Assisted Place & Route
Interactive DRC
RF 3D Extractor

' System Libs & Process Design Kits (Si, SiGe, GaAs, InP

Integrated Database/Object-Oriented Data Model

Unified Data Model & Ul for
All Phases of Design

C++, Visual Basic Scrip
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AWR Open Design Platform

Unified data model interoperable with OpenAccess

— Support easy-to-use & highly interactive design environment
— OA data model compliant

— Clean interfaces with other OpenAccess compliant tools

Open API/Open Sockets
— EM simulation/extraction — 7 tools plugged in today

Tm— — Circuit simulation — 4 simulators plugged in today
—#"H'W— — Physical_design — layout editor, auto P&R, and layout
Office compaction plugged today
bt — Physical verification — 2 DRC/LVS tools today
icdl ° Open PDK
Analog — Standard Pcell development language — C++, Python, Tcl
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System/T&M
APLAC models
Spectre/Matlab
Verification Systern Hesion
Mentor Calibre
ICED LVS/DRC hd _ _
Cadence Assura | | vsS/DRC Sggiélg Design Capture
A Cadence Schematic I/F
g Cadence Open Access
h 4 Mentor Boardstation
- EN y
EM Analy'S|s & an
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) Unified Circuit Simulation
EMSight Data .
oot h & L Model O\ Sim Socket
OEA T - A - APLAC
Sonnet g . 3 Simulation HSPICE
Zeland Extraction T & Analysis Spectre
Optimal HyperLynx
MEM Res
Vector Fields Layout
Layout PDKs
GDSII <> Cadence/Synopsys TSMC, Jazz,
OpenAccess <> Pulsic

Peregrine, IHP
Mentor PCB Products
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RF Process Design Kit

» Configurable passive & active components SiGe NPN %?‘

> Scalable active devices {

» Accurate RF non-linear device models
Inductor

» Symbols, models, layout generators, DRC/LVS rules
> Temperature variations, corners O
» Active devices

* NPN transistors for digital/high performance/high breakdown
RF and standard N- & P-channel MOSFETS
Junction varactor
 MOS varactor
N+ P-well diode/P+ N-well diode il
* Passive devices

Metal-insulator-metal capacitor

Scalable octagonal inductor

N-well resistor with multiplicity for series/parallel connection
Polysilicon resistors with multiplicity for series connection
Diffusion resistors with multiplicity for series connection
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PDK Interoperability Requirements

« Design constraints Symetry -
. Di stance between i nductive el enents
—_ Electncal Pl acenent of dummy el errlents
. Pl acenent of pass capacitors
— PhyS|Ca| P&R of guard Panc
. Common centroi d
—_ Manufactunng P!acerrent of pari Tr.s
. . Zi g zag pl acement of Rs
Encl osed R C and MOS
° SImU|at|0n MOdeIS Isol ati on of N-region, Additional substrate for M
— HSPICE, Spectre, others
« Electrical
Mlulﬂ-tlmave . Schematlc Symb0| Genicasinpn1 IGDe_nL:lBiCSS:SPIRAL
=y ' ' N NTURNS=2.5
''n — Naming conventions NTURNS=2.
e — Electrical/physical parameters 1 IDia=50 um
ubs' ° PhySicaI : o
simaor — Parameterized Cells (Pcells)
Basop — DRC/LVS/LPE/DFM rules

(from foundry)
— GDS layer map (from foundry)
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Scripted

Compiled

mmdl OA PCell API OA PCell API

PCell on OpenAccess

— SKill PCell

TCL PCell

Python PCell

PyCell PCell

— | Skill Evaluator

-

TCL Evaluator

-

Python Evaluator

OA PCell API

-

PyCell Library

Python Evaluator

OA PCell API

-

C++ PCell

OA PCell API

OpenAccess API

Reference OpenAccess Database

 Which approach used does not matter that much
» Pcells created using any of the approaches could be ported to any OA
system

— Compiled PCells will require compilation on each supported platform
Scripted PCells will only require the supporting plug-in to be compiled on

each platform

AWR — Tom Quan — EDA Interoperability Developers’ Forum

CAWR



Steps to Ensure PDK Interoperability

1. Validating several sets of generic Pcells
written in Python, C++ and Tcl on one OA-
compliant design platform (AWR)

2. Validating one set of generic Pcells on
different OA-compliant design platforms

3. Defining a common format for electrical and
ohysical parameters

4. Defining a common format for design
constraints

5. Validating a generic PDK on different OA-
compliant design platforms
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