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= dodem 2 = 0| = dode_obim 32
1V = postglobaleval(fem, ('Ic'), ', 801, solnun',4:length(sol.plist)): A% Dafault paramecer valus
values = [-16 1.0 -13 2 4 -5];

Create equivalent circuit
fprinvf('Setting up eguivalent circuit equations from SPICE model diode. |% SPICE parameter map
clear fem; perems = ('Is_Ip_D1_cir','N_ID_DI_cir','ISE_IR D1 eir', ...

fem = spiceimport ('dinde.cir'); 'NR_IR D1 cir','R RS D1 cir','IEF_ID D1 eir'

params neme = ('I5','N','ISR','NR','R3','IEF');

« optimization
fprints ( Minimizing % log(T)-log(I_cir) |*2 by fitting che SPICE paramete Repl.
% Start parameter extraction values
clear apt:

ce value
lengthix)) = x:

% Replace logarithmic valuss
+ Onjectave function values (logind) = 10.* (values logind) ) ;
opt.ob3.F = 'diode_obj';

* Update constanc list in fem
Parameters: 1S, N, ISR, NR, RS, IKF for ind=1:length(values)
Parameter hounds ic = 2*strmacch (paraus{ind), fem.const (1

nd) , texact ')

opt.bo.lb = [20 5 1 205 152 5 <71 fem.const(ic) = valuss(ind];
opt.bo.ub = [-10 ;2 5 ~10 ;2 ; 6 -4); ena
saispieprine(['| ' sprincs('¥e=ssg | !, paraiis_neme(:))],values)):
% Indicies to logarivhnic pacanece SR, RS, IEF it (wod (ITER, 10) ==0)
logind = [13 5 8] fprince('ic. 15 N =R R ws
end
% Comstrains: IS<ISR, NANR fprince(1i3d 2.6 2.6f i2.6e 32.62 ie %2.6e \n',ITER,values(1),\
opt.le.h = [-101000:0-10100);
opt.lc.ib = [0 ; 01 tem. xmesh = meshexvend (fem) ;

Inicial guess
opt.imit.x = [-16 1 -14 2 4 ~6; fem.501 = femstavic(fem, 'pneme’, 'valus VIN cir!,'plist!,V);

Salve circuit model

% Find parameters + Evaluate the data
opt.sol = optalinlsq(opt, 'opttol',le-2, ' pacan', (fem, IV.x,IV.y, logind)); | data = postglobaleval(fem,('-I_VIN cir'));

= Plot parameters
1_log = -diode_obj (opt.s0l.x, fem, IV.x, ones (size (IV.x)) , logind)
semilogy (IV.x, TV.y, 't+', IV.x,10.* (I_log), 'B') ;

 Compare vith real data in a logarithmic scale
F = 10g10(I)-logl0 (data.v):

¥ e | >

15 N R NR B P A
6.250918e-017 1.100419 B.707336e-01S 2.000000 5.212312e4002 2.118711e-006
6.250918e-017 1.100413 8.707171e-015 1.999998 5.212312e4002 2.118711e-006
6.250918e-017 1.100419 ©.707171e-01S 2.000000 5.212337e4002 2.11871le-006
6.250918-017 1.100415 5.707171e-015 2.000000 5.212312e4002 2.1187292-006
6.250918e-017 1.100419 ©.707171e-01S 2.000000 5.212312e4002 2.118711e-006
6.250918e-017 1.100415 5.707171e-01S 2.000000 5.212312e4002 2.118711e-006

erameter vaiue VIN_ci = 1.225
ter _ErEst Damping Stepsice #Res #3c #5ol
1 776007 1.0000000 000053 186 93 232

erameter value VIN_ci =125
ter _EnEst Damping Stepsize #Res #1ac #50l
1 5.9e007 10000000 0.00044 189 94 235 v






	The transmission through a lossless 3-port ferrite circulator requires that identical tuning elements be placed in each arm for impedance matching. In order to find the best material for these elements, the Optimization Lab finds the appropriate operating permittivity.
	An inverse model created with the help of the Optimization Lab determines the critical spinning frequency at which a gear separates from its shaft.
	Given the model of a semiconductor diode in COMSOL Multiphysics, the multiple-parameter fitting analysis in the Optimization Lab allows the creation of an accurate SPICE model of the diode.


Leading Optimization Codes Integrate

into Multiphysics and FEA Environments

BURLINGTON, MA (October 23, 2006)—The Optimization Lab from COMSOL adds best-in-class optimization codes geared at computationally intensive FEA (finite element analysis) and multiphysics problems. With this tool it is now easy to perform the large-scale optimization of problems in areas ranging from traditional engineering disciplines such as structural mechanics and chemical engineering to emerging technologies such as bioengineering and MEMS. This simulation tool includes powerful optimization solvers based on the highly respected and widely used SNOPT and SQOPT codes developed by Philip Gill from the University of California at San Diego along with Walter Murray and Michael Saunders from Stanford University. An additional solver routine automatically chooses the best solver type for the user-specified optimization problem.

Users access the optimization functions through an interactive programming interface. Here they provide a vector of parameters and a set of arbitrary constraints along with a single quantity to optimize. The function describing this quantity can be a simple algebraic expression, any computable function of a group of parameters, or an FEA model of any physics phenomena.

The Optimization Lab includes solvers for the following constrained problems:

· Linear optimization

· Quadratic optimization

· Nonlinear optimization

· Linear least squares

· Nonlinear least squares

It also contains the Nelder-Mead search algorithm for unconstrained nonlinear optimization, which is also well suited to handle non-smooth objective functions. 

By using the Optimization Lab together with other members of the COMSOL® product family, engineers and scientists can perform optimization of time- and space-dependent problems based on single-physics and multiphysics applications. The Optimization Lab is also fully integrated with the COMSOL ScriptTM environment, which provides an open and extensible scripting tool for further technical computing, data analysis, and visualization.

A number of examples detailing different applications for optimization supplement the Optimization Lab. In chemistry, you often do not know the final equilibrium state and composition of a reacting mixture although you do have an overall material balance. By minimizing the mixture’s total free energy of the participating species, you can then find this final composition. Another example examines a gear/shaft assembly that has been fastened through thermal interference. Treating this as an inverse model in the Optimization Lab, it is possible to determine the critical spinning frequency at which the gear and shaft will separate and thus specify safe operating conditions for the assembly. A multiple-parameter fitting example shows how this product is very useful in creating accurate SPICE models of electrical components from experimental data or from sophisticated COMSOL Multiphysics simulations.
Price and Availability

The COMSOL Optimization Lab sells for $895; it runs under COMSOL Script, which sells for $995. Both are available immediately.
About the COMSOL product line

COMSOL MultiphysicsTM is a scientific-software environment for the modeling and simulation of any physics-based system. A particular strength is its ability to account for multiphysics phenomena. Optional modules add discipline-specific tools for acoustics, chemical engineering, earth science, electromagnetics, heat transfer, MEMS, and structural mechanics. Another part of the product line centers around COMSOL ScriptTM, a MATLAB®-compatible programming language and command-line modeling tool. Other add-ins that integrate tightly with COMSOL Script and through it COMSOL Multiphysics are the COMSOL Reaction Engineering LabTM, the Optimization Lab, and the Signals & Systems Lab. All these products are available for the Windows, Linux, Solaris, and the Macintosh operating systems. Full details about COMSOL Multiphysics and related products are available at www.comsol.com.

About the COMSOL Group

COMSOL was founded in 1986 in Stockholm, Sweden, and has grown to include offices in the Benelux, Denmark, Finland, France, Germany, Italy, Norway, Switzerland, the United Kingdom, and a US presence with offices in Burlington, MA, Los Angeles, CA, and Palo Alto, CA. Additional information about the company is available at www.comsol.com.

COMSOL and FEMLAB are registered trademarks of COMSOL AB. COMSOL Multiphysics, COMSOL Script, and COMSOL Reaction Engineering Lab are trademarks of COMSOL AB. MATLAB is a registered trademark of The Mathworks, Inc. Other products or brand names are trademarks or registered trademarks of their respective holders. 

