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Commercial vs. Free
CAD Software

Commercial

s High license cost

s Models and algorithms: often not the best
s Not education-oriented

m Free releases have limitations

Open Source-like Projects
m Free

m Customizable
* New models & algorithms
o Support for education

s Disadvantages also exist
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Internet & WWW:
New Perspectives

BROWSER

Making software available SoFmmre
m Developers: easier software
spreading
m Users: easier software usage
(no installations, updates etc.)

m Support for education and distance learning

Application development

m Community of involved users

m New releases are immediately available

m Higher software quality: tested by many users
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Package Structure

End-user’s Server-Side

Computer Computer Cluster SimU|ati0n and data

Web Browser [isladll Apache/PHP processing on the
- server
Circuit

D pti PHP Script
Aﬁgz,;’sl?l]lgg HTML Code The end user Only

& D ]
HTML Code Ge}ll‘lnee;gl;'gn needs a Web browser

Visualization ——— Only Open Source
(e.g. GNU License)

or other free software
GNUPIot

smeers [ Cravhia has been used

Processor during development
_Circui_t Plot
Simulation

Generation
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Power Semiconductor
Device Model Comparison
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The Wide Base Layer

Storage
of Charge

- Carriers
o

PIN Diode Power BJT
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Developing Better Power
Device Models

Proper modeling . N-

of dynamic . sese

behavior is of il - K Electrons
ime

* Emitter £

great importance a
Stored charge

sweeping & space |
Cha rge / i Region
development i T ! T

. Charge Storage |

Space Charge Region Drift Region

The PIN diode is
a good starting
point
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PIN Diode Model
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One-dimension distributed
model

m Modular approach

m Numerical solution of the
diffusion equation

m Voltage drop is returned
Easy to include in the
Berkeley SPICE code (as

compared to Saber and
VHDL-AMS)

Correct results as
compared to 2D
simulations
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Straightforward Operation,
Fast & Accurate Simulation

3 http:#lux. dmes. p. lodz. pU-spesym/index. php - Microsoft Internet Explorer g@@
SPICE Circuit Analysis - Microsoft Internet Explorer - Pl Edycia Widok Ulubione Narzedzia  Pomoc "
ES GEED RIS D (e R Wstecz =~ () ﬂ \EL‘ /.- ) Wiyszukaj <  Ulubione é“i El aﬂ?-
Qwstez ~ () \ﬂ ﬂ ubone &4 7] A~ -

Qttpeflux, dimes. plodz, plf~spesymjindex. php v | EJ Preejdz  Links
Adres ] htepsfflux.dincs pulodz, pli~spesym/index, php

~
Create Your Circuit Analysis H I H t H
! Result Visualization

Circuit Description Plot Parameters

.options METHOD=Gear ITL4=200 reltol=0.25 abstol=1.0e-3 :
reltol=1.0e-3

Simulation Results

¥S 11 0 dc 100 pwl O 100 0.01e-6 -100 30e-6 -100 30.01e-6 2 fiption:

100 60e-6 100 60.01e-& -100 WAK [V], -ID [A] VE [V] Generated with DMCS-SPICE http! /- wuw.dmcs.p.lodz.pl/ducs-spice
dl 14 0 cmod - T T T T

11 11 12 100u 2

rl 12 14 10 g | |

.MODEL dmwod D LZ_Level=2
LZ_A=1 L2_W=200 LZ_HN=1.0e-14 L2_HP=1.0e-14
LZ_TAUD=6.6E-06 LZ_ND=1.0E+14 L2_NA=1.0E+18

n
+ X

+ L2_¥NL=1.0E+07 LZ_VPL=8.4E+06 .

+ Lz_NUNO=1.428425E+03 LZ_MUPO=4.544559E+02 V(14 I0v3) Vi)

+ L2_DISCR_R_POINTS=51 LZ_TRACES_TSTEP=0.Ze-6 i S e

+

Lz_RES_OUT_NODE=7

TRAN: Vi14],I(Vs)
DC: I(V1)
AC,SENS: not implewented

=ID [Al, WS [¥]

Vak Y1,

L L
3e-0%5 de-B35
Time [s3]

Plot Parameters

© Auto
© Auto

Circuit To Be Simulated Refresh this plot Back to netlist

0 Internet

An Interactive Website as a Tool for CAD of Power Circuits
NanoTech 2003 Conference, San Francisco, California, USA, February 23-27,




Straightforward Op§

Fast & Accurate :_z:::
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Straightforward Operation,
Fast & Accurate Simulation
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http://spice.dmcs.p.lodz.pl

Web page statistics

Domain Postfix Counts
Poland .pl 623 34.01%

Oct 2002-Feb 2003

Commercial USA |. 254 13.86% Total visiting

USA education : 68 CIVAR 1907 times

Canada .Ca 47 2.57% http://spice.dmes.p.lodz.pl

UK Tk 36 1.97% http://www.dmcs.p.lodz.pl/dmcs-spice
Australia .au 27 1.47%
France fr 19 1.04%
Belgium .be 16 0.87%
USA military .mil 10 0.55%
Jjp 10 0.55%
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