PLECS
DEMO MODEL

Buck Converter with Parameter Sweep
BEIIN—RDINGX—ZX1—T

PLECS Standalone®iiF|>/ =2 L —/ 3 /#EEDER

Last updated in PLECS 4.8.1

Advancing Automation A U T O
AD\VANMTION

TERENY F—bF A—=varA &t

info-advan@adv-auto.cojp ~ www.adv-auto.co.jp



BEEQAVIN—ZDINGA—Z2RL—T

1 HoEss

COTEIF. PLECS demosZ-17ZV D "Buck Converter with Analog Controls"ICEEDWNT
WET Y Ial—YayAIUT N TCA YV EIRL DfERZEE T BT EICKD IRTA—R
AA—T " FATUE T/ 3=V 3 4.6.1LIFFDPLECS Standalone Tl W12 22— 3>
ZIATTHEAEZ A THO. COTEETIVTEHIAEINTONET,

1.1 EFSLUHIREE

2 =7V

COTEETIVTCIE, EXEXEPLECSDRRA IRHEREZ T LTV T TN DIKREIE
fifl 9 %/3— 3> (Blockset ¥ 7zldStandalone) TOIH R AN E T E T,

 PLECS BlocksetET )Vid  BRISTA—RAA =T ZffZtcyIal—a vy A7) Tk
FHATOVET,

e PLECS Standalone®7 /Ui, /3T A—ZAA =T DFRBICUHNFEDY 2L —a>
AIVT P2 A TOET,

o MBI ST A=K ZAA =T HDPython A7V 7+ 23479 %ICid, Python 3D+ > Ah—)b
EPLECS Standaloneh A% C 9, £7z, PLECSFRE — BARE ST CRPCAVZ—TI(R
EECL.R—FZ1080ICRETHRENHDET,

COREEHIE, 7F s IR Sy (PID) 2 b a—S &2 i Z 1O N— 22 R LT
WET, A VA YZLIE ETDREIEEKTTNIUFHFENTID, 40~220uH % 20pHZ]
T HEIIC 10> 22 L —hLET,PLECS /A—TaVR—% Y Mo SNz B
FEER—ME. T2l —ar RV T ReRPCA VR T2 — AT — 2 ELE T,

B1: 7T R 7 T > N— X D5, PLECS 71— 7 22— 3% > P CERe
ST IEER—PE, T2 L—>32 X0 7 MCT— 2RI T=DICIENILF T,

L:varl Time: le-3

TET N ~
s1
V:28 ZS C:500e-6 = R: 6 R:varR
= R: 11e3
Probe
Scope R: 853 I Ciite9

R 120e3 C:27e-9

UpperLimit: 0.9
LowerLimit: 0.1

R e L] (_Rv: 5
L

www.adv-auto.co ] Y



Buck Converter with Parameter Sweep
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Parameter Sweep (Sequential)
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o)

% create simStruct with field 'ModelVars'
mdlVars = struct ('varL', 50e6);
simStruct = struct('ModelVars', mdlVars) ;

o)

plecs('scope', './Scope', 'ClearTraces');

o)

% parametric values to be swept
inductorValues = [40:20:220]; % in uH

for ix = l:length(inductorValues)
% set value for L1

simStruct.ModelVars.varlL = inductorValues (ix) * 1leb6;

simStruct.SolverOpts.OutputTimes = 0.001:0.2e5: 0.002;

% start simulation, return probed signal values in 'out'

out = plecs('simulate', simStruct);

% hold and label trace

plecs ('scope', './Scope', 'HoldTrace', ['L=' mat2str (inductorValues (ix))

% find maximum current value and index

[maxv, maxidx] = max (out.Values(l,:));

% Output maximum current values to Octave console

printf ('Max current for L=%duH: $fA at %fs\n',

inductorValues (ix), maxv, out.Time (maxidx)) ;

end

% clear all previous traces in scope 'Scope' in the current model

"uH']);
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Parameter Sweep (Parallel)
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o)

% clear all previous traces in scope 'Scope' in the current model
plecs('clc');
plecs('scope', './Scope', 'ClearTraces');

o)

% Evaluate simulation results in callback function

function result = callback(index, data)
% hold and label trace
name = ['L = ', mat2str (inductorValues (index)), 'uH'];
plecs('scope', './Scope', 'HoldTrace', name);

% Find maximum current values and index
if isstruct (data)

[maxi, maxidx] = max(data.Values(l,:));
maxt = data.Time (maxidx) ;
% Reducing simulation results by return value 'result'
result = [maxi, maxt];
else
% Print error message to Octave console
printf (' Error in Simulation %d for L=%duH: %s\n',
index, inductorValues (index), data);
end
end

o)

% Set value for L1 to be swept

inductorValues = [40:20:220]; % in uH
% Initialize simStruct as cell array with all values for L1
for ix = l:length(inductorValues)
simStructs{ix}.ModelVars.varL = inductorValues (ix) * leo6;
% Name of 'ModelVars' can be assigned for diagnostic purposes
simStructs{ix}.Name = ['L=' mat2str (inductorValues (ix)) 'uH'];
end

% Create a shortcut in simulation 5
simStructs{5}.ModelVars.varR = 0;

Start simulation, return result from callback function into 'out'
Analysis will be moved to callback function to reduce

o o
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Buck Converter with Parameter Sweep

simulation results
out = plecs('simulate', simStructs, @(index, data) callback(index, data));

for ix = l:length(inductorValues)
% Detect if errors occurred in parallel simulation
if ischar (out{ix})

printf (' Error for L=%duH: %s\n',
inductorValues (ix), out{ix});

% Output maximum 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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% create path to scope

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

o)

% clear all previous traces in scope 'Scope' in the current model
plecs('scope', scope, 'ClearTraces');

o)

% parametric values to be swept
inductorValues = [40:20:220]; % in uH

for ix = l:length(inductorValues)

% set value for L1

varL = inductorValues (ix) * leo6;

% start simulation, return probed signal values
to workspace using Output port '1l'

— o°

t, x, y] = sim('buck converter with parameter sweep');
% hold and label traces in scope
plecs ('scope', scope, 'HoldTrace', ['L=' mat2str(inductorValues(ix)) 'uH']);
% find maximum current value and index
[maxv, maxidx] = max(y(:,1));

% Output maximum current values to MATLAB console
fprintf ('Max current for L=%duH: %fA at %fs\n',
inductorValues (ix), maxv, t (maxidx)):;

end
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