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Buck Converter with Parameter Sweep
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Parameter Sweep (Sequential)
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/,? create simStruct with field 'ModelVars' N
mdlVars = struct (' L', 50e-06);

simStruct = struct('ModelVars', mdlVars) ;

ea current mode

clear all prev

plecs('scope',

% parametric value pt
inductorValues = [40:20:220]; ¢ in uH
for ix = 1l:length (inductorValues)

¢ set value for Ll

simStruct.ModelVars.varL = inductorValues (ix) * le-6;
simStruct.SolverOpts.OutputTimes = 0.001:0.2e-5:0.002;
] t [ eturn probed signal values in 'out

', simStruct);

' mat2str (inductorValues (ix)) 'uH']);

[maxv, maxidx]

Outout maximi
dutput

printf ('Max curren
inductorValues (ix)
end

Parameter Sweep (Parallel)
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Buck Converter with Parameter Sweep
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(" $ clear all previous traces in scope 'Scope' in the current model N
plecs('clc');
plecs ('scope', './Scope', 'Cl
% Evaluate simulation results c] ~tion
function result = callback(index, data)
$ hold and label trace
name = ['L = ', mat2str(1nductorValues(index)), 'uH'];
plecs('scope', ./Scope', 'HoldTrace', name);
$ Find maximum current values and index
if isstruct (data)
[maxi, maxidx] = max(data.Values(1l,:));
maxt = data.Time (maxidx) ;
% Redu lation results by return value 're !

result = maxt];
else
Print er - message to e
printf (' Error in Simulation ¢d for L=%duH: $%s\n'

index, inductorValues (index), data);
end
end
% Set value for L1 to be swept
inductorValues = [40'20'220]' % in uH

5 as cell array with all values for LI
for ix = 1l:length(inductorValues)
simStructs{ix}.ModelVars.varL = inductorValues (ix) * le-6;

Initialize simStruct

& Name of 'ModelVars' can be assigned for diagnostic purposes
simStructs{ix}.Name = ['L="' mat2str(inductorValues (ix)) 'uH'];
end
$ Create a shortcut in simulati

SLmStructs{B) ModelVars.varR

callback (index, data));

data)

51mStructs, @ (index,
for ix = 1l:length (inductorValues)

> PDetect 1f er .
¢ Detect 1if errors oc

if ischar (out{ix})

rred in parallel s

printf (' Error for L=%duH: $%s\n',
1nductorValues(1x), out{lx})-
% Outpu m current values to Octave console

else
printf (' Max current for L=%duH: $fA at %fs\n',
inductorValues (ix), out{ix} (1), out{ix} (2));
end
end

/
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Buck Converter with Parameter Sweep

/,METHOD = 'Sequential'; % The options are 'Sequential' or 'Parallel' N
¢start RPC client (you need to enable it in PLECS preferences)
proxy = Jjsonrpc('http://localhost:1080");
$load the model (Start PLECS manualy)

MODEL_NAME = 'buck converter with parameter sweep';
dir = pwd();
proxy.plecs.load([dir '/' MODEL NAME '.plecs']);
¢ Create simStruct with field 'ModelVars'
mdlVars = struct('varL', 50e-6);
simStruct = struct('ModelVars', mdlVars);
¢ Clear all previous traces in scope 'Scope' in the current model
proxy.plecs.scope ([MODEL NAME '/Scope'], 'ClearTraces');
¢ Parametric values to be swept
inductorValues = [40:20:220]; ¢ in uH
switch METHOD
case 'Sequential'
for ix = l:length(inductorValues)
Set value for LI
simStruct.ModelVars.varL = inductorValues (ix) * le-6;
simStruct.SolverOpts.OutputTimes = 0.001:0.2e-5:0.002;

if ix ==

simStruct.ModelVars.varR = 0;
else

simStruct.ModelVars.varR = 1;
end

tart simulation, return probed signal values in 'out'

try
out = proxy.plecs.simulate (MODEL NAME,simStruct); & start AC Sweep analysis
catch
disp([' Error in Simulation ', num2str(ix),' for ', num2str (inductorValues (ix)),"' uH']l);
end

% Hold and label trace
proxy.plecs.scope ([MODEL NAME '/Scope'], 'HoldTrace', ['L=' mat2str(inductorValues(ix))'uHd']);
% Find maximum current value and index
[maxv, maxidx] = max (out.Values(l,:));
Output maximum current values to console
disp(['Max current for L= ', num2str (inductorValues(ix)), 'nH: ', num2str (maxv), ' A at ', =
< num2str (out.Time (maxidx)), ' s'1);
end
case 'Parallel'

% Evaluate simulation results in callback function, the disp in the callback are shown inw
< the PLECSConsole

$ In MATLAB use single quotes (') to get a single concatenated character array as in Octave
callback = ['if ischar (result)’

'disp([''There is a simulation error for the fifth case ('' name '') where varR = 0 is =~

< artificially set to zero. Nevertheless the results for the other cases are still calculated'']);'w
<

'plecs (''scope'', ''./Scope'', ''HoldTrace'', name) ;'

'else '

'plecs (''scope'', ''./Scope'', ''HoldTrace'', name) ;'
'disp([''Simulation Nr. '' numZstr (index) '' executed'']); '...
"[maxi, maxidx] = max(result.Values(1,:));"'

'maxt = result.Time (maxidx) ;'

'result = [maxi, maxt];'

'end'];

$ Initialize simStruct as cell array with all values for LI

for ix = l:length(inductorValues)

simStructs{ix}.ModelVars.varL = inductorValues (ix) * le-6;
$ Name of 'ModelVars' can be assigned for diagnostic purposes
simStructs{ix}.Name = ['L=" mat2str (inductorValues (ix)) 'uH'];

simStructs{ix}.SolverOpts.OutputTimes = 0.001:0.2e-5:0.002;

(RAR—=VITHiK)
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{HIR—TIHDHEX)

end

3 Create a
simStructs{5}.ModelVars.varR = O
out = proxy.plecs. 31mulate(MODEL NAME, simStructs, callback); & the callback processes the -
tion and return [maxv, /

< responses from every
for ix 1: length(lnductorValues

Detect if er

if lschar(out{lx})

d:LSp ( [' Error in Simul , num2str(ix),' for ', num2str (inductorValues (ix)),' upH'l);
Ou 1t m les to console

else

$ Find maxi current value and index

[maxv, maxt] deal (out{ix} (1), out{ix} (2));

disp(['Max current for L= ', num2str (inductorValues (ix)), 'uH: ', num2str (maxv), ' A at ', =

< num2str (maxt), ' s'l);

end
end
end

\_ %
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scope = ('buck converter with parameter sweep/Circuit/Scope');

~urrent model
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$ clear all previous

plecs ('scope', scope,

par to be s

1nductor\/alues = [40 20:220]1; & ir

for ix = 1 length(lnductor\/alues)
for

> set va
varL = inductor\/alues (ix) * le-6;
g s simul i robed

[t, %X, y] = sim('buck converter with parameter sweep');

hold and 1
plecs (' suope , scope, 'H

n current va

[ 'L='" mat2str (inductorValues (ix)) 'uH']l);

find maxain

max (y(:,

[maxv, max1dx]
1t 1 irrent

$ Outpu max
fprintf ('Max current for L
inductorValues (ix), maxv, t(max1dx

\end

/'i create p to scope N

FEEIIMATLABO Y YV — VICERENE T,
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